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Pascal is an imperative and procedural programming language, which Niklaus Wirth designed (left below) in 1968-69 and published in

1970, as a small, efficient language intended to encourage good programming practices usi
structuring. A derlmtl?known as Object Pascal designed for object-oriented program@ng as developed in 198@Thﬁ*ﬁanguage name {f
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This is a very special edition: it contains 152 pages.

I had to create it like this because a lot of new things were arriving, but to
document that all is quite a task - to get it done within a certain time frame -
especially Anonymous functions and the article about Pas2]S needed a lot of
time until we (the author and me) were satisfied.

So that is why this issue has so many titles.

I am quite sure you will like it. I have been looking for a real good explanation of
the subject of anonymous

functions to be well explained even for starters. | started it myself but after some
time I found out that my knowledge of the background of this was to small and
so | asked Michael van Canneyt to help.

That was a real good shot: it took him again a week to get it all together and |
am curious about your critics on this article. Just let me know. In all cases I did
some research on the subject | found technical

advices, but no clear comprehensible description.

Pas2]S is a very special framework which will make Lazarus even more useful.
Webassembly has now been added and we have some big surprises for the
future of Lazarus: the look and feel of Lazarus will be enormously upgraded so
you will be capable to make any component or drawing colourful and agile as it
would be on the web. Even moving items will be possible. So you can change the
IDE of Lazarus to look like you would want it. We will announce the details in the
next Issue 105.

Hope you have nice readings and some new insights...
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From our Technical advisor: Cartoons from Jerry King

“Forget about that thing. I found something
really old! It's a floppy disk.”
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FastReport VCL is a modern solution
for integrating Business Intelligence
for Delphi

It is a set for generating reports and documents. It provides a visual tem-
plate designher, access to the most popular datasources, a reporting
engine, preview, export filters to 30+formats and deployment to clouds,

web, e-mail, and print.

The latest version - FastReport
VCL 2022.2 - includes:

O Support for Delphi 7-XE8, C++Builder 2005-XE8, Embarcadero
Rad Studio 11 and Lazarus

O Extended interactive functionality

O Connection to 20+ databases

O Export in 45 Data Formats

O 40 types of bar codes

O Support for 48 Languages

O Cloud service integration

| TRYFORFREE:
=  http://fast.report/5562c




Geocoding is the processing of single addresses into geographic

coordinates and can be performed by a number of free online web sites.
Many of these same sites can also perform reverse geocoding, or the use of
geographic coordinates to determine addresses or place names. The web site li
below provide access to free single address or place name geocoding services.
I want to show two of them, a commercial and a free one.
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Just like every actual
(which includes the number, the name of the street, ci v
of earth can be specified by the latitude and longitude coordmates (lat &

For example you see the location Bonnaud on the map above, we convert them to la

Coords: lat 46.621 1lng 5.434
Bonnaud, Val-Sonnette, Lons-le-Saunier, Jura, Bourgogne-Franche
France métropolitaine, 39190, France importance: 0.7350
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Therefore, by using latitude and longitude we can specify virtually
earth, also like Delphi:
Geographic coordinates of Delphi, Greece
Latitude: 38°28'45" N
Longitude: 22°29'36" E
Elevation above sea level: 560 m = 1837 ft

OPENSTREETMAP

So how I did this? With the OpenStreetMap API Nominatim.

The OSM Nominatim is a search engine for OpenStreetMap data. From this si
may search for a name or address (like Route de Bonnaud, Bonnaud, France),
up place names by geographic coordinates. Each result will link to details page wh
can inspect what data about the object is saved in the database and investigate ho

address of the object has been computed (URI and JSON for example):

function TAddressGeoCodeOSM(faddress: string): string;
var

url, res, display: string;

jo, location: TISONObject;

urlid: TIduri; windown: TWinApiDownload;

begin
urlid:= TIdURI.create(");
url:= urlid.URLEncode('https://nominatim.openstreetmap.org/search? format=json&q="'+fAddress);
windown:= TWinApiDownload.create;
windown.useragent:= 'Mozilla/4.0 (compatible; MSIE 7.0; Windows NT 5.1%;
windown.url:= url;
windown.downloadl(res);

//windown.OnWorkStart
StrReplace(res, '[{", {');
joi= TJISONObject.created(res);
try
if jo.getString('place_id") <>""'
then display:= jo.getstring('display_name');

result:= Format('Coords: lat %2.3f Ing %?2.3f :%s importance: %?2.4f",
[jo.getdouble('lat'),jo.getdouble('lon'),display,
jo.getdouble('importance’)]);
except
writeln('E: '+ExceptiontoString(exceptiontype, exceptionparam));
finally
jo.Free;
urlid.free;
windown.free;
end;
end;
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You should in particular verify that you have set a custom HTTP referrer o
(windown.useragent: =) that identifies your application, and that you are no
with massive bulk requests. Otherwise you get following me

<p>You have been blocked because you have violated the<a
href="https://operations.osmfoundation.org/policies/nominatim/">usage

of OSM's Nominatim geocoding service. Please be aware that OSM's reso
limited and shared between many users. The usage policy is there to
service remains usable for everybody.</p>

In case you missed the user agent, | passed it already with the constructor:

constructor TWinApiDownload.Create;
begin
inherited;
fUserAgent:= 'Mozilla/5.001(windows; U; NT4.0; en-US;) Gecko/25250101";
fProgressUpdateInterval:= 100;
fCachingEnabled:= True;
fStop:= False;
fActive:= False;
end;

So with OpenStreetMap the call is easy just to get an https:// and use
OpenStreetMap (OSM) is a collaborative project to create a free editable
built by a community of mappers that contribute and maintain OSM data.
This REST endpoint is also used to reverse geocode, this is, generate an
and a longitude. This is the format of the request:

with TWinApiDownload.create do
begin
Useragent:= 'Mozilla/4.0 (compatible; MSIE 7.0; Windows NT 5.1';
Url:='https://nominatim.openstreetmap.org/reverse?lat="
+flots(flat)+'&lon="+flots(flong)+'&zoom=10&format=json’;
Downloadl(rest);

//writeln(rest)
with TJSONObject.create4(rest) do begin
writeln('display_name: '+getstring('display_name'));
free;

end;

free; //ApiDown

end;
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The double with statement is functional programming, the rest varia
stringstream in Download 1 (rest); and we free the 2 objects immediat
A geocoding service (also called an address locator) is a program that allc
to input a batch of data contained in a table, search for matches as compa
reference table, and output the result in a map or GIS layer format.

Now we can turn our geocoding coordinates in a map:
https://www.latlong.net/c/?lat=46.617&long=5.430

Two attributes in OSM are of interest, the zoom and the importance. Renderers can't
in each zoom level, so they have to make a selection. The more important an object is
zooming in) the object should be rendered. Also the this key "importance" with a value
the area this object is important for, e.g. regional or urban:

res back : Coords: lat 46.62084 1lng 5.43424 :Bonnaud, Val-Sonnette, LO

Jura, Bourgogne-Franche-Comté, France métropolitaine, 39190, France im
0 0

(46.617, 5.430) Lat & Long Map

The latitude 46.617 and longitude 5.430 shown on map.
GPS coordinates: 46° 37 1.2000" N 5" 25 48.0000" E

1
F
* f el el
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By the way you can simply open the map

in maXbox with the command:
OpenWeb ('https://www.latlong.net/c/?lat=46.617&long=5.430") ;

Currently there are many options to choose from when geocoding batches of
Lets turn our interest to commercial Services. We all know Google or the Go
This Geocoding API can be used to geocode worldwide addresses after ob

You will need to enter a credit card to set up a billing account with Google
$200/month credit for the first 12 months (view their pricing structure).
They will not charge you until you give them permission to. You may al
educational credit up to $250/month. In case you don't have a valid bi
Exception:
TJSONObject["status--\u0020You\u0020must\u0020enable\
u0020the\u0020Google\u0020Cloud\u0020Project\u0020at
u003A//console.cloud.google.com/project/_/billing/en
\u0020at\u0020https\u003A//developers.google.com/map
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GEOCODIO

Geocoding (also known as forward
geocoding) allows you to convert one or more
addresses into geographic coordinates (i.e. latitude and longitude).
Geocoding will also parse the address and append additional informa
a zip code, Geocodio will return the city and state corresponding zip code as

Geocodio supports geocoding of addresses, cities and zip codes in various f
Geocodio provides bulk geocoding and reverse lookup services through a RES
able to process a single address, as well as handle bulk requests of up to 10,000
The results are returned with an accuracy score indicating the confidence Geocod
accuracy of the result. It is also able to parse addresses into individual components.

So | started with Geocodio https://www.geocod.io/docs/#geocoding and registe
API Key. Geocodio's RESTful API allows you to perform forward and reverse geococ
lookups.
They support both batch requests as well as individual lookups, but and this is the
disadvantage, for the moment only for USA and Canada.
The base API urlis https://api.geocod.io/v1.7/.

All HTTP responses (including errors) are returned with [SON-formatted output.
For the code | tested with Python and maXbox with an Wininet and JSON Object:

var Url,API KEY, source: string;
jo, locate: TOSONObject; urlid: TIdURI; fLat,fLong: double;

begin
urlid:= TIdURI.create(");
API KEY:='785b4141b '; //get your own one please
if fcountry <>" then
Url:= urlid.URLEncode('https://api.geocod.io/v1.7/geocode?q="+
fAddr+'&country="+fcountry+'&api_key='+API KEY) else
Url:= urlid.URLEncode('https://api.geocod.io/v1.7/geocode?q="+
fAddr+'&api_key="+API KEY);
jo:= TJSONObject.Created4(wdc WinInet HttpGet2(Url,Nil));
try
jo.getString('input’)
locate:= jo.getJSONArray('results').get ISONObject(0).get ISONObject('location');
source:= jo.getJSONArray('results').get ISONObject(0).getString('source');

//geometry.getJSONObject('coordinates’);
fLat:= locate.getDouble('lat")
fLong ocate.getDouble('Ing');
result:=Format('Coordinates: lat %2.3f Ing %2.3f :%s",[f1lat,flong,sourcel);
except
Xraise(Exception.Create(jo.getString('error')));
finally
jo.Free;
urlid.free;
end;
end;
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You can test your REST-Call direct in the browser witk
https://api.geocod.io/vl.7/geocode?
g=cologneé&api_key=785b4141b&#8230...;

Or you choose a map one tester online:
https://www.geoapify.com/geocoding-api
One note to the code function above. | pass and address optional the co

name conflicts) to get the coordinates from the location:
writeln (TAddressGeoCoding4 ('Ontario', 'Canada')) ;

In most cases, the standard output format would be used. In certain situations,
beneficial to work with a JSON structure that is specifically designed for your use

The interesting part is the line jo:= TJSONObject.Create4 (wdc_WinInet HttpGet
with the constructor to pass the httpget2 which returns the json result in one line to th

If a ISON object is posted, you can specify a custom key for each element of your
choice.

This can be useful to match queries up with your existing data after the request is comy
If using a JSON array, results are guaranteed to be returned in the same order as they a
The Geocodio APl implements the concept of "warnings".

This is meant to assist and guide developers when implementing our API.

But I checked also the error as Json field in the try except catch.
To prevent misleading, inconsistent or duplicated locationslike Cologne, Paris or Ber
world we should also check the source as identity authentication too.

If a city is provided without a state, Geocodio will automatically guess and add the
what it is most likely to be. Geocodio also understands shorthand's for both stree
example NYC, SF, etc., are acceptable city names.

Each geocoded result is returned with an accuracy score (like the importanc

OpenStreetMap), which is a decimal number ranging from 0.00 to 1.00. This

internal Geocodio engine based on how accurate the result is believed to be.
The higher the score, the better the result. Results are always returned ord
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CONCLUSION

Geocoded locations expressed i
| longitude coordinates can be obtained one at

A —

L \e a time in web maps such as OSM, Geocodio, Bing Maps or Google Maps.

Reverse geocoding is the process of converting latitude and longitude into a street address.
The relative ease of geocoding and resulting accuracy can vary widely depending on a

number of factors. What is the nature or the source of the data?

How accurate is it and what format is it in? What geocoding technique will'be used like REST or

batch or scripts?

Determining a geocoding strategy that best suits a particular need is not always clear.

The key to confidently geocoding data lies in understanding the reference table of the GIS
which the data is being matched to, how a match is found, and the resulting spatial accuracy.

Scriptname: 1108 _CAI_ GeocodingTWininetAPI Maponly.pas

GEOCODING TOPICS AND SCRIPT

e https://www.geoapify.com/geocoding-api

e https://www.latlong.net/
e https://www.openstreetmap.org/

https://sourceforge.net/projects/maxbox/files/Examples/EKON/EKON26/
1108_CAI_GeocodingTWininetAPI Maponly.pas/download
e https://www.countrycoordinate.com/search/?keywords=bern%2C+switzerland
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SKIA4DELPHI PROJECT

The SkindDalphi is an cpen-source cross platform 20

graphics lbrary lor Delphi based on Google's

Skia Graphics Library, to draw and manipulate text, grometries,

Images, locused on accurate, high quality and high-pedormance rendering
Googla's Skia Graphics Library serves as the graphlcs engine for Googla
Chrome onc Chromea 05, Androld, Flutter, Xamarin, Mozilla Firefox and
Firefox 05, and many ather producors,

It provides commaon and comprefensive L0 APLS that work across a vanety

of hardware and software platforms, abstracting the (mplementaton of low
lewel librarles that [t uses beking, ke Vulkan, DiractX, Metal, GLES,

and atherns

We can create several projects in Delphl, among them are Consola, YCL and FMX
{Firemonkey), the lutest being the new generation of crass-platform GUI
applications made to replace VIOL

There [ no denying the preat advances that have been made Inihe graphics
part in relation to VIOL, the truth (s that Hremonkey's graphics engloe

[drawing text and codecs) ngeneral (s good.

However, when compared to other modern languages
we see s me important limitations of Fremaonloey's
graphics engine. Here are some:

FOREDELFHEI

Support for right-to-left languages ke Arabic, Hetrew and Persian
Antialiasing support oo any platform, but resulting In poor drawing cuality:
Font-weight support, which (5 the thickness of the lont,

is absolutely Indispensabie in modem desipns;

In addition to the ability to use Installad system fonts,

suppont for custom foms [nstalled or loaded at run-time;

Many advanced text Teanires far wiiting paragraphs such as chooging
the maximum number of “.“pltﬁ. Cursently sither you chooss
to have only 1 line with Word W

the maeirrtam number of

Vulkan support [Dpe

DiractX 12 support;

Support for paraliel d

GPU easily !

Full Unicode !w )

exactly mow mﬂnjrhytﬂt ; I

This is a problem as new e itk 1**“ ancl ao,

untder cerain clrcumstances; 'lﬁ-. m‘%"’himmmd string during
string trimming operations]

Drawing cache control;

Advanced resampling filters to bettar resize images;

Support for SVG, GIF, HEIC and WEBP image formats;

Support animated image formats animated GIE asimated WEBE, APNG,
but malnly lottie files and tgs files [tolegram stickess);

PDF craation support.
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USING THE TABLE OBJECT
IN TABLE REPORTS

D1 1 starter expert 7 ad

One of the important innovations of Fastreport is tables
(TfrxTableObject component), which allows you to build tabular
reports, | usually use it when | need to build a report with a
variable number of columns.
For example, we have documents that include the following
details:
= |ndex

Number

Date

Correspondent

Summary

Date of completion
The user wants to print them as a table. However, in some cases,
the user may not want to print all the details, so we should give
him a choice of choosing document details for printing.
Let's create a new report, add a dialog form to the report, and
place the names of the details on the form for selection.

M Repit Papary
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In the “Data” section of the report, we place the data
source, and on the report print page, we place a couple
of bands: Header and MasterData, to which we link the

data source. On the Header, we place the first

TfrxTableObject (here we will have the table header),

and on the MasterData we place the second
TfrxTableObject (here we will have the table data).
We'll get something like this:

PDF DOCUMENT IN A REPORT
— USING OF NEW TFRXPDFVIEW OBJECT

Header: Header]

Then let's write the following code:

procedure NextButtonOnClick(Sender: TfrxComponent);

var
oColumn :TfrxTableColumn;
oCell :TfrxTableCell;
nCol :Integer;
nCou :Integer;

nWidth :Extended;
nEndMax :Extended;

begin
nCol := 0;

TableObjectl.DeleteColumn(0);
TableObject2.DeleteColumn(0);

if CheckBoxl.Checked then begin

oColumn := TableObjectl.CreateNewColumn(nCol);
oColumn.Tag := 10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;
oCell := TableObjectl.Cells(nCol, 0);
oCell.Memo.Text :='Index’;

oCell.Font.Style:= fsBold;

oCell.HAlign := haCenter;
oCell.VAlign:=vaCenter;

oColumn := TableObject2.CreateNewColumn(nCol);
oColumn.Tag := 10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;
oCell := TableObject2.Cells(nCol, 0);
oCell.Memo.Text := '[FDQueryl."INDEXNUMBER"]';
oCell.HAlign := haCenter;

oCell.VAlign:= vaCenter;

Inc(nCol);

end; {if}
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PDF — USING THE TABLE OBJECT
IN TABLE REPORTS

if CheckBox2.Checked then
begin

oColumn := TableObjectl.CreateNewColumn(nCol);
oColumn.Tag :=10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;
oCell := TableObjectl.Cells(nCol, 0);
oCell.Memo.Text := 'Number';

oCell.Font.Style := fsBold;

oCell.HAlign := haCenter;

oCell.VAlign :=vaCenter;

oColumn := TableObject2.CreateNewColumn(nCol);
oColumn.Tag :=10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;
oCell := TableObject2.Cells(nCol, 0);
oCell.Memo.Text :='[FDQueryl."DOCNUMBER"]";
oCell.HAlign := haCenter;

oCell.VAlign := vaCenter;

Inc(nCol);

end; { if }

if CheckBox3.Checked then
begin

oColumn := TableObjectl.CreateNewColumn(nCol);
oColumn.Tag := 10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;
oCell := TableObjectl.Cells(nCol, 0);
oCell.Memo.Text := 'Date;

oCell.Font.Style:= fsBold;

oCell.HAlign := haCenter;

oCell.VAlign := vaCenter;

oColumn := TableObject2.CreateNewColumn(nCol);
oColumn.Tag := 10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;
oCell := TableObject2.Cells(nCol, 0);
oCell.Memo.Text :='[FDQueryl."DOCDATE"]';
oCell.HAlign := haCenter;

oCell.VAlign := vaCenter;

Inc(nCol);
end; { if }

if CheckBox4.Checked then
begin

oColumn := TableObjectl.CreateNewColumn(nCol);
oColumn.Tag := 20;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;
oCell := TableObjectl.Cells(nCol, 0);
oCell.Memo.Text := 'Correspondent’;
oCell.Font.Style:= fsBold;

oCell.HAlign := haCenter;

oCell.VAlign := vaCenter;

oColumn := TableObject2.CreateNewColumn(nCol);
oColumn.Tag := 10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;
oCell := TableObject2.Cells(nCol, 0);
oCell.Memo.Text := '[FDQueryl."CORRESPONDENT"]';
oCell.HAlign := haCenter;

oCell.VAlign := vaCenter;

Inc(nCol);

end; { if }
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if CheckBox5.Checked then
begin

oColumn := TableObjectl.CreateNewColumn(nCol);

oColumn.Tag := 40;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;

oCell := TableObjectl.Cells(nCol, 0);
oCell.Memo.Text :='Summary'’;
oCell.Font.Style:= fsBold;
oCell.HAlign := haCenter;
oCell.VAlign:=vaCenter;

oColumn := TableObject2.CreateNewColumn(nCol);

oColumn.Tag := 10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;

oCell := TableObject2.Cells(nCol, 0);
oCell.Memo.Text := '[FDQueryl."DOCCONTENT"]";
oCell.HAlign := haCenter;

oCell.VAlign:= vaCenter;

Inc(nCol);
end; {if}

if CheckBox6.Checked then
begin

oColumn := TableObjectl.CreateNewColumn(nCol);

oColumn.Tag := 10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;

oCell := TableObjectl.Cells(nCol, 0);
oCell.Memo.Text := 'Closing date';
oCell.Font.Style:= fsBold;
oCell.HAlign := haCenter;
oCell.VAlign:=vaCenter;

oColumn := TableObject2.CreateNewColumn(nCol);

oColumn.Tag := 10;

oColumn.Width := GetWidth(oColumn.Tag)*frlcm;

oCell := TableObject2.Cells(nCol, 0);
oCell.Memo.Text := '[FDQueryl."ENDDATE"]';
oCell.HAlign:= haCenter;
oCell.VAlign:= vaCenter;

Inc(nCol);
end; {if}
nWidth := 0;

for nCou:=0 to TableObjectl.ColumnCount-1 do
nWidth:

nEndMax := ((nMax*frlcm) - nWidth)/TableObjectl.ColumnCount;

for nCou :=0 to TableObjectl.ColumnCount-1 do begin
TableObjectl.Columns[nCoul.Width := TableObjectl.Columns[n
TableObject2.Columns[nCoul.Width := TableObjectl.Columns[n

end; { for}
end;

function GetWidth(nPercent :Integer) :Extended;
begin

Result := (nMax*nPercent)/100;
end;

begin

nMax :=19.00;
end.
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nWidth+TableObjectl.Columns[nCoul.Width;




PDF — USING THE TABLE OBJECT
IN TABLE REPORTS

First, in this code, we create columns for the
header and for the data depending on the
selected details on the dialog page, and we set
the width of the columns as a percentage of the
maximum width of our table. In the end, we give
free space in the table to the remaining columns if
the user has not selected any columns.

Here is what we get if the user has selected all
columns:

Summary
for signature verfication
for another signature

And this is how it will look like if not all columns are selected:

Date Summary
09/02/2029 for ssgnature verfication
09/02/2029 for another signature verification

As you can see, the remaining columns stretched
in width themselves.

In this example, all columns are created
dynamically, supposedly because the user may
want to hide any of them, which is why initially we
do not have a single column in the table. If some
details should always be in the report, then we can
create their designed columns in the table, and put
only dynamic details into the preprint dialog.
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THE CEVA PROJECT Page 1/4

D1 : ﬂ— e f;rf]

Tested on Delphi 3/7/
Alexandrial1.1 and Lazarus

By David Dirkse

ABSTRACT

Ceva's theorem is a theorem about triangles in plane

geometry.

Given a triangle ABC, let the lines AO, BO and CO be drawn
from the vertices to a common point O (not on one of the sides
of ABC), to meet opposite sides at D, E and F respectively.

(The segments AD, BE, and CF are known as cevians.)
Then, using signed lengths of segments,
The theorem is often attributed to Giovanni Ceva, who published
it in his 1678 work De lineis rectis. But it was proven much earlier
by Yusuf Al-Mu'taman ibn Hud, an eleventh-century king of
Zaragoza. (Saragossa)

INTRODUCTION TO THE CEVA PROJECT
The CEVA project

Recently I received the following problem and request for

For integer angles a,B,C,X,Y, 2 find solutions of the equation
Sin(A) .sin(B) .sin(C) = sin(X) .sin(Y) .sin(2)

For A,B,C being different from X)Y,Z.
Angles are expressed in degrees ranging 1 to 89.

This equation originates from the CEVA lemma:
If the dotted lines in picture at the right have one point (S)
in common, the equation is true.

More important is the opposite CEVA lemma:
If the equation is true, the lines through the corners
of a triangle intersect at one point.

Proofs are not presented here.

The sender attached a Pascal program with the
complaint that the process was extremely slow.
It took several minutes to reach the first solution.
No way to find all solutions within hours.
Reason was mainly that for each case all
calculations were made again and again.
No results were saved and reused.
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USING LOOKUP TABLES TO SAVE TIME

Delphi calculates sine (cosine, tangent) values from angles
expressed in radians.
The conversion factor from degrees to radians is pi/180.

(2 *pi radians make 360 degrees)
So this constant is saved:

const degtoRad : double = pi/180;
Next a table containing all sine values is generated:

var sinetable : array[l..89] of double; //for angles 1..89

procedure makesinetable;

var i:byte;

begin

for i:=1to89dosinetable[i]:= sin(i*DegtoRad);
end;

Above procedure is called at create time, so once.
Next a table is generated that contains all sine products.

Also this table holds the three angles:

const maxproduct = 121484; //(89-1+3)!/((89-1)!3!)-1
type TProduct = record
Al,A2,A3:byte; //angles
v : longInt; //sines product *1e9
end;

var producttable : array[0. .maxproduct] of TProduct;

procedure makeproductTable;
var i,j,k:byte;
n: longInt;
P:double;
begin
n:=0;
for i
for j:
begin
P:= sinetable[i]*sinetable[]];
for k:=J to89do
with producttable[n] do
begin
Al:=1i;A2:= ;A3 :=k;
v := round(P*sinetable[k]*1e9);
inc(n);
end;
end;
// showmessage('n="+inttostr(n-1)); //check
end; -

1 to89do
i to89do
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The highest entry in the producttable is 121484 (maxproduct).

This number may be obtained in two ways:

©® Empirically using the showmessage procedure (see code).

® [rom the combinatorics rule c(N,k) =(N-1+k)!/((N-1)'k!)
Where k choices are made from N elements and
u Elements may be reselected
L] The order of elements is not important.

I call this number of combinations the Zoo case:

“How many zoos of k animals may be formed from N species”?

In this case k=3, N=89.

NOTE that the product of sines is stored as integer value.
Originally the sine product is a floating point value between O and 1.
Multiplication by 100.000.000 rounds this values at 9 digit accuracy.
This provides for a faster equality check.
The search process start by clicking the GO button.

Results are save in a Tmemo component.

procedure TForml.GObtnClick(Sender: TObject);
const st ='sin(’;
sp=")}
var i,j : longInt; count : word; A1,A2,A3: byte;//angles
B1,B2,B3:byte;//angles s:string;
begin
memol.Clear;
count := 0;
msglabel.Caption:="};
for i := 0 tomaxproduct-1do
begin
Al := producttable[i].Al;
A2 :=producttable[i].A2;
A3 :=producttable[i].A3;
msglabel.Caption :='searching '+ inttostr(Al);
for j:=i+1 tomaxproduct do
if producttable[i].v = producttable[j].v then
begin
Bl :=producttable[]].Al;
B2 :=producttable[]].A2;
B3 :=producttable[]].A3;
if (A1l <>Bl)and (Al <>B2)and (A1 <> B3) and
(A2 <> Bl) and (A2 <> B2) and (A2 <> B3) and
(A3 <> Bl) and (A3 <> B2) and (A3 <> B3) then
begin
inc(count);
Intstring(4,count)+'’;
s+ st + intstring(2,A1) + sp;
=s+ st + intstring(2,A2) + sp;
s+ st + intstring(2,A3)+sp+'=";
s+ st + intstring(2,B1l) + sp;
s+ st + intstring(2,B2) + sp;
s+ st + intstring(2,B3) + sp;
memol.lines.add(s);
end;
end;
end;
s := 'finished. ';
s:= s + inttostr(count)+' equalities found';
msglabel.caption :=s;
end;

n n nh nh o n n
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Some results are listed below:

This version is created in Delphi 7

This version is created in
Delphi Alexandria 11.1

i) EE% | T5]

This version is created in
Lazarus

This concludes the description.

FIN , , , FIN
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THE DISTANCE OF DIAGONALS IN A CUBE

By David Dirkse

INTRODUCTION

In picture above P9 is the distance of diagonals aG and
BD. This article at right describes two methods to find
the minimal length of pPQ.

First with a Delphi program by varying distances AP and
DQ and second by straight calculation

The numerical approach.
The positions of P on AG and Q on BD are defined by their

(x,y,z) coordinates.
A'is the origin (0,0,0).

Point Q:
} zm - DDoos{m)

y=0

#=D0sinfa)

LN

APcos(p) P

B

: APsin(p)

_EP

2= APcos{f)cos(n AP'coafwy
y= APsin(p)
z= APeos(f)sin{a)

Ac=J2'  AG=J3
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THE DISTANCE OF DIAGONALS IN A CUBE

Distance PQ:
Plx1y1,z1)

PQ = gfg;1--EJ:+{y1-y2j:+{z1-32}:

Q(x2 y2.z2)

Successive approximation

AP'= AP-delta; AP''=AP+delta.
DQ'=DQ-delta; DQ''=DQ+delta.
delta=0.1

The initial value of AP=0 , DQ=0,

All distances P'Q', P'Q,...P''Q"'' are calculated and the smallest
value is saved. If the smallest PQ was obtained for P'and Q'' then AP is set
toaAP'and DQis settoDQ'"’

All distances are recalculated with the same value of delta.

If PQ was the smallest distance (so delta=0) then delta is reduced by 50%.

This process repeats until delta becomes very small.
:=1..9to

PROGRAM DESCRIPTION
Pressing the GO button initializes ap,pg, delta and executes a for loop I
calculate the distance between ApPm, DQm which are the Ap, DQ values +/- delta.

The smallest values are stored in LAP, LDQ. Ldistance.

5 (no delta value added).
:= delta/2.

iis stored in mi.
P is calculated at i

If mi = 5then delta
The repeat...until loop continues untildelta < 0.000001
At form creation time the sine and cosine values are calculated. (called sina, cosa, sinb, cosb)

The approximation process is recorded in memol (TMemo).

Function floatstring makes a string of double value v with the decimal point aligned.
Function Intstring makes a string of integer value v of fixed length and right alignment.

The string holding the AP ,DQ, PQ values is then added to the memo.

The memol font is courier new, which has fixed character widths.

@
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THE DISTANCE OF DIAGONALS IN A CUBE PAGE 3/3

The analytical approach

Planes AEGC and DHFB are perpendicular.
So, BD is perpendicular to PQ.

A
D c Q c
Q
Jb" A
B
p
Sl 1
5
AG=f3
Hl | L ~J 6
E JE‘ G
2 - i Pa 1
AQ =2 AAPQ=AACG = — =
2 AQ  AC
\||2 6
PO= = T = 0. 408248
2.j3
This value is consistent with what was found by the
numerical approach.
B CUBE dingona! distance calculator - o x
D T 1 Po= 0,8
2 Po= D0O;7
A s 3 PO= 0,6
B 1 PO 0,3 1 PO= 0879561 DO= 0,1  AP= 0,1
3 FO= 0,44 2 PO= 0,752474 DO= 0,2 AP= D2
| € Po= 0,42 3 PO= 0639786 DQ=03 AP=04
TP 0,42 4 PO= 0540772 DO= 0,4 AP= 0.4
; : 8 Po= 0,43 ‘5 PQ= 0464266 DO= 0,5 AP=0,5
GO | 4 PO 0,473 & PO= 0,422672 DO= 0,6 AP= 0,6
— 10 P 0,43 7 PQ= 0,426333 DO= 0,7 AP=OLE
11 Bo= 0,4 # PO= 0,436278 DO= 0,7 AP=DLE
1z PC= 0,4 0 Po= 0416675 DO= 0,7 AP=0,6
- 13 Pg- 0,4 10 PO= 0411409 DQ=10,7  AP= 0,575
14 Po= 0,41 11 POQ= 0409267 DQ=0,7  AP= 0,575
Ve 12 PO=0,30841 DO=0,7128 AP= 0,575
16 Fo= D4 1 Pg= OA0B760 DO=0,7185  AP= 0,870
17 Poe 0,4 14 POE DADR4RE DO= 070625 AR 0,575
18 po= D'q_ 15 PQ= 0408000 DO= 0,30625 AP= D575
o ol 16 PO= 0400255 DO= 0, 70625 APs 0578125
e 17 PQ= 0400273 DQ= 0,70625 AP= 0,578125
AL 0 1A PO= 0,408256 D= 0, 707RLE AP= O0,57R125
g R 16 PO= 0,400261 DO=0,707012 AP= 0,570125
i1 Po= 0,4 20 PO= 0,408254 DOQ=0,707031 AP= O0,577344
23 Po= 0,40 21 PO= 0400825 DO= 0707031 AP= 0577344
24 P 0,9 77 PO=0,400249 D= 0,707031 AP= 0,577344
25 Po= 0,4 23 PO= 0,408248 DO= 0707031 AP= 0577344
26 Bo= 0,4 24 PO= [,408298 DQ= 0,707129 AP=0,577344
27 Pg= 0,4 20 PO= 0,408248 DO= 0, 707129 AP= 0677344
28 PO= 0,4 2 PO= 0408748 DO= 0,707129 AP= 0 477344
29 po= 0,4 2 PQ= LADETAR DO= 0707104 AP= 05773449
io Foe 0,4 n Po= 008748 DO= 00071004 AP= 0,57 7344
i1 Pge D4 20 PO [0, ADEZAE DO= 0,707104 AD= 0577356
e e 20 POs 0400248 DO= 0, 707104 AP= 0577356
3% Po= 0.4 31 PO* 0,408248 DG= 0,707104 AP= 0,57735
i il a0 PO= 0400248 DO=0,707104 AP= 0,57735
e 1 PO= 0,400240 DO= 0,707108 AP= 0,57735
e 15 PO= 0, 401 34 PQ= 0,408248 DO=0,707100 AP= 0,57735
|« 35 PO= 0,4908748 DQ=0,707108 AP= 0,57735
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CREATING A SIMPLE ELECTRON APP PAGE 1/13

Since Lazarus 2.3 and pas2js 2.2.1.

PAS2IS "5

starter expert

ABSTRACT

In this article we create a simple Lazarus
Electron App. (This can also be done for Delphi of
Course). Just for this goal Mattias Gartner
created all the necessary items for Lazarus.

The installation of it all is quite easy and shown
in this article. In the next Issue we will present

the necessity for the Project Group
(Lazarus Factory has sponsored this project.)

INTRODUCTION

Since Lazarus 2.3 and pas2js 2.2.1 it is possible
to create an Electron Web App.

To be able to create a simple web app we first
need to install some extra programs you need to
be able to create your Electron App:

NodeJS and Electron.

For NodeJS you can download the package:
https://nodejs.org/en/download/

In Issue Nr 102 (Page 89) was an introduction
to Electron.

Mattias Gartner has created the new ability to
create an Electron Project Group (See Figure 2:)
Keep in mind: you will always need to compile
each of the projects itself before you can run the
final product.
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Figurel: In the menu Project chosse open project group
Mews Praject ..
w=l  Mew Praject from File .,

Miww Project Eag .,

&

L

%  Open Propect.. Ckrl+F11
il Open Recent Progect
S

Clhais Propact

Open Project Group ...
Open Recent Progect (Sroup

Save Project As

&=

i Forrms with erabled
Pulblish Praject ..
woe P 3

Sanve Project Group B

Praject Inspacton

*> BEH

Praject Ciptions ... Shifts Cirl+F11
Show Used ppu Files ..
nrt hift o

Femowe from Project ..

Iy

Units .. CErl+F12
Frreris i Shift+F12
i?L Wiew Project Source

S Propect group Bectrand
iTr nr . = P! -
Add | Compile Campile clean Reload
| w SR Elecknon?
w M Elecfron?
w i Files
| Elesctrond Spr
e Degrenifinies
= & preload
w Filas
_| preload lpr
i Dipindanii
= iy render
~r Fdes
renderipr
% Dippenidencies
!
I targets De\MlattinsColowd\Electron I\ Blectron lpg

Figure2: The project group

First you need to install node.js.
Windows, MacOS:
https://nodejs.org/en/download/
there some easy to use installers:
Windows Installer
(.msi)32-bit or 64-bit or a
Windows Binary (.zip)
.msi aims towards the filename extension of
Windows Installer packages.
Just double click on it to get it started.
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Since Lazarus 2.3 and pas2js 2.2.1.

For Debian, Ubuntu, you need to write:
sudo apt install nodejs npm
After this all you need to ckeck that “node” and “npm” works:

node -v
npm -V
it answers wit the version number

B Select Command Prompt
‘orparation. ALl rights reser

node -

Figure 3: Test, showing the version number

Create your own (whatever or mynodejs) directory and

install electron there:

Bl Cormrmand Prompt

save-dev alectron

Figure 4:'creating the directory

This should create a sub folder node_modules containing electron:

AERN I ERA I h AV getele SRl n0de modules\electron\dist\electron.exe

To show how I handled it, here is the stucture:
ANV HEYASAINEYALY  0Ode modules\electron\dist\electron.exe

The first part (red circle)The second part (light blue) is exactly the same.

Figure1: Droste effect
Blaise Pascal Magazine 103/104 2022 @
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Since Lazarus 2.3 and pas2js 2.2.1.

Set the full path to this executable in Lazarus Tools & Options & Pas2]S &
and then “Path of electron executable” .

r :7[:;[7:7()7;.{,.”.;

(Filter) \uP sth of pasdjiexe, macro Spasdjs)

-

CiiPasils_2i0ypasijsGiticompilerutils\pasdjshpasd)s.exe

w Ervaronmment -~
Files Web server and browser options
e Port number to start allocating from, macro $(Pas 21 S#ebierverPort)
Window o FE |
3005 =
IDE CoolBar
Editor ToolBar Path of Mode,js executable, macm $(Pas2iEMNodelS)
Component Palette 2AakeExe(IDE nodejs)

Farm Editor

Path of Electron executable, macro $(Pas2lSElectron)
Cibject Inspectar dbsomaryd R fig duabunizticati ey Ji

i e di\ElectronLarinode_modules\electrondistielectron.exe
Mlessages Window 1 L 0 : 3

FPDoc Edrtor Atom package termplate directory
IDE Startup
Backu
J Visual Sudio Code extension ternplate directory
Marming
Fil= Filters

Project Groups
Simple Web Server
Paszls W

Help Cancel

You find here the path to pas2js.exe
and the port number and the path for Nodels

LAZARUS ELECTRON WEB APPLICATION
Install pas2jsdgn package. For more information see page 5 of this article.
Now the next step has to be done:
you can choose from:

File » New » Project & Electron Web Application
or
Project New Project - Electron Web Application.

Eventually you can even create your own new project group, but that is out of scope.
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CREATING A SIMPLE ELECTRON WEB APP

Since Lazarus 2.3 and pas2js 2.2.1.

Page 4/13

Now there will be created a new project type Electron Web Application,
which is like a Web Browser Application, except this wizard creates three projects,
the preload. lpi,

the render.lpi and YourApp.lpi,

and a project group.

After the options dialog it asks for the file name of the webapp program source
filename (usually a * . 1pr or *.pas). Choose some name, you can later rename it.
The project group window helps you to switch easily and compile all projects.

[
ﬁ Mew ...
= [ Maodule #
[6] Pascal urit
[®] Faren
|F| Cigta Module
|'|'j Frame
W] Text
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[B] 561 Script file
[B] HTML Wb Module
[E] ‘Web Module
|;.| ‘Web DataProvider Module
[E] Wb JSOM-RPC Madule
I'F; Web ExtDirect Module
[E] Fide serang Module
[H] Pas2i% class definsen from HTML file |
[B] Pas2I5 import unit from TypeScnpt declarsts
= 3 Inherted Ra2m
[E] Inhented project companent
= - [ Project
[B] &pplicstion
[B] Smple Pragram
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[E] Coniole spplication
(6] Library
[B] FECURE Consale Test Application
[8] FRCUnE Test Agplication
[E] InstardFRC program
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[E] Custom CGl Applicatian
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Help

Description

Electron Web Application
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simple Program
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Figure 6: Select from New
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Figure 7: Create from new project
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Since Lazarus 2.3 and pas2js 2.2.1.

i Praject group Electrong X ‘
; 2 = £ o 1 [ L
1 W L] | By
- M -
Add : Compile Compile clean : el Reload i
v & Electrond
v B Electron?
W Files

%% Dependencies ‘
v & preload
W Files
5% Dependencees
v R render

L Files

% Depandencies

3 targets D:\MattiasColouriElectron#\Electrond.lpg

Figure 8: Overview of the Electron Group

To run it you must compile all three projects to create the three needed js files.

program Electron?2;
{$mode objfpc}

uses
Jjs, nodejs, node.fs, libelectrony;

Procedure createWindow(event : TEvent; accessibilitySupportEnabled : boolean);
Var opts i TBrowserWindowConstructorOptions; win : TBrowserWindow;
begin
optsi=TBrowserWindowConstructorOptions.new;
opts.widthi=800;
opts.heighti=600;
opts.webPreferencesi=TWebPreferences.New,
opts.webPreferences.preloadi=NJS Path.join(___dirname,'preload.js');
wini=Electron.TBrowserWindow.new(opts);
win.loadFile('index.html");
end;

begin
electron.app.addListener('ready',@CreateWindow);
end.
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Since Lazarus 2.3 and pas2js 2.2.1.

program preloady
{$mode objfpc}

uses
JS, Classes, SysUtils, Web, 1libelectron, nodejs;

procedure DoRun(event : TJSEvent);

procedure ReplaceText(const aSelector, aText : String);
var el : TISHTMLElement,
begin
el:=TJSHTMLElement(Document.getElementById(aSelector));
if Assigned(el) then el.InnerTexti=aText;j
end;
begin
ReplaceText('pas2js-version', {$i %PAS2JSVERSION%});
ReplaceText('chrome-version', string(TNJSProcess.versions['chrome']));
ReplaceText('electron-version', string(TNJSProcess.versions['electron']));
ReplaceText('node-version', String(TNJSProcess.versions['node']));

end;
begin
console.log('preload environment start');

console.log(electron);
console.log('preload environment done');
window.addEventListener('DOMContentLoaded', @DoRun);

end.

program rendery
{$mode objfpc;}

uses
JS, Webj

var
el : TISHTMLElementy

begin
eli=Document.getHTMLElementById('renderertext');
el.innerHTML:="This text was produced in the Electron Renderer process using'

+' Pas2]S version <b>'+{$i %PAS2JSVERSION%;}+'</b>";
end.
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Since Lazarus 2.3 and pas2js 2.2.1. PAS2.41S

To be able to run the Electron.app You need to ,Right Click” on Electron2

and then Run. Its easy but different to what we are used at.

] Project group Electrond
; g = -."‘-".r e i il E"":
Add  Remowe Compile Compile clean Later Reload

More «

w f Electron?
w A Electroni TR
-
(J Run
5 Depeni™s
& preload | %9 Campile
& render #¢  Compile clean
Cornpile from here

= Remove
T Eadier
I Later
Open
d# Properties

1 targets DivMattiasColoun\Electron?Electron. Ipi

And now the magic happens: here is the Electron App

File Edit “iew Window Help

Hello World!

We are usimg Fas205 2.3.1,

HMaode 16.13.2,

Chromivm 1000489675,

and Blectron 18.0.4.

Addihonally, This text was produced m the Electron Renderer process usmg Pas27S serson 23,1
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INSTALLING PAS2]S

INSTALLING PAS2JSDGN PACKAGE

Requires Lazarus 1.9+ and pas2js

iﬁ Lazarws IDE v2.3.0 - login

File Edit 3Sesrch “View Source Project RI.IT-I'.'!CIh Windew Help - HTWL Editar

'_'| =i =E H Ei 'Jnﬂ- 3 ~ Mew Package ... rols  Data Access

D| o £ - &= OpenLoaded Package ... o [
] - - =
B8 Open Package File (Ipk) ...

Figure 9:

Open Package of Current Unet
Open Recent Package
Add Actree File to Package ...
Mew Component .,
Package Graph ...
Package Links ...

Install/Uninstall Packages...
| € Online Package Manager ..,

Shift+Crl + A1+ 0

@ Click on menu Package - Install/Uninstall Packages
Install/Uninstall Packages

The IDE will be recompiled and restarted during installationfuninstaliation of packages.

Irvstall Besailable for installation
|{.t.-” . % |.'.|,.'. SR = %
e LazDebuggerntf 0.0.1] — . z
By laltilz 10 ' i o Ir_officeimport 0.0 o
BegLCL23 4 Ir_pdfexport 0.9
b LCLBase 2.3 o lr_sgldb 0.2
LCLTMSFNCCorePkg 2.5 o |r_tdbf 01,1
LCLTMEFNCWXPackPlg 1.0 ¢ Ir_zeosdb 0,2.2
LCLTMEFNCWYPyckPLgDE 1.0 o macasfiles 0.0

¢ MemD3az 1.2 J messagecomposerpkg 0.0
J OnlinePackageManager 1.01.2 o muttthreadprocslaz 1.2.1

& PasiliDagn 102 ¢ noticldesigner 00
¢ pascalseript 0.0.0.1 \ 1
J Printerdlazarus 0.5

& printersdlazide 0.0

£} ProjTemnplates 1.0
o RunTime TypelnfoContrals 0.1

W
EEE o AA A

nackagetabhs

Pas2JSDsgn 1.0.2

W
Urninstall selection
Import hit Export list Install selection

Package infa

Adds s Lazarus project For pasg)s browser spplications., ~

Author Mattias Gaertner

Filename: Dhlazarusgiticomponents\pasjs\pasijsdsgn.lpk

Current state: instafled, DesignTime o

License: GPL-2 -
W

Help Cancel Save and rebuild IDE Save and et dimlog

Figure 10:
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@ LConfirmn new package set forthe [DE x

Mewr package set |.5'u:t|nn [ cild package set

Choose the package pas2jsdsgn
then restart the IDE.

Press save and rebuild (Fig 10)
You will be shown this extra window.

FioL
Lazbkils

FCL {==1.01)
Lazlhils (»=1.00

Frtcl'!,lpdar [.‘:v:'I.D'_I E-.-:P Frn:-nl'_\,-pﬂat
Continue (Fig 11) CodeTools (=101} keep | CodeTools
Its only a confirmation: so now Buildingf (>=1.0 keep | Buildint

you press continue and after that LCLBase {»=2.2,04) keep | LCLBase
you will see the next window: SDFLaz (»=01L1) SDFLaz
figure 12 on the next page of this DateTimeCtels {321,511 keep | DateTimeCtrls
article. Debuggedntf (»=0,1) keep  Debuggerint®

Ve ge oy ay 1 L
Continue Cance|

Messages

Messages, Warningsi2
A Waming: Duplicate file "teeinc® in "fs_lazarus 1.0°, path="C:\Program Files («B6)\FastReport VCL Enterprise\FastScnptitee.inc"
A Waming: Dupbicate file “tedine in "6 lecars 20", puth="C:AProgrum Files 608\ Fasteport VCL Enterprise\SourceNiaeine”
Build IDE - ' '

& Linking . \laza ru@

GLOB

In the Tools/Options... dialog, the Pas2]S section allows you to set some options that affect the
IDE integration. It looks like this:

il 1DE Options *
filter) ] e Path of pasdjs.exe, macro $(paszjsn
v Erwiranment = : IZ:‘-.F'afE‘J'S_E?.Eﬁ.pasE_j_sGit‘-.mrrIpiler‘.utils‘_a_!:!af._E‘js‘f!;_as_l'_js.c—xt w ([
Files \Web server and browser ophions
General Part number to start allocaking from, macro S(Pa:2)SWeb ServePort)
Windaas (3005 u
IDE CoolBar el T
Editor Toc|Bar Path of Node s executable, macro $(Pas2)5NodelS)
Component Palette , fhakebxe(IDE nodes) v
Form Editor :

Path of Electron executable, macro HPas2IZElectrom)

Object Inspector [
E d:\Electronlaz\node_modules\electrondistielectron.exe |

Messages Window

FPDoc Editor Akorn package ternplate directary

IDE Srartup [ v |

Backu = T
d Wisual Shudio Code extension template directony

Maming |

File Filters [ =

Project Groups
Simple Web Server
Pas2is w

Help Cancel
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These settings are available:

= Path of pas2js
This is the compiler binary used when setting up a new project.
It will be searched in the PATH if no absolute path is set.
Corresponds to IDE macro Pas2JSJS.

Change Path of pas2js to
C:\lazarus\pas2js\bin\win64-x86_ 64\pas2js.exe

or your own path.

Path of simpleserver (Lazarus 2.3+ configure this in Simple Web Server)

This is the webserver that is started when a project is run that needs a webserver.

This is by default the simpleserver application from the FPC project.

The program can be found in the FPC sources in the directory
fpcsrc\packages\fcl-web\examples\simpleserver and has to be compiled manually.
You may also use any other webserver,

as long as it accepts the -p option to set the path,

and it serves files from the directory in which it was started.

Change $MakeExe (IDE,simpleserver) to C:\lazarus\pas2js\bin\compileserver.exe

Port number to start allocating from

Every time you create a new webserver project,

a new port number is allocated for the webserver.
(you can still edit this in the new project dialog).

Browser to use when opening HTML page

(Lazarus 2.3+ configure this in Simple Web Server)
The IDE will use this browser to open your HTML page.
It will be searched in the PATH if no absolute path is set.
Corresponds to IDE macro Pas2]SBrowser.

Node.js executable

The IDE will use this Node.js executable to start a Node.js project.
It will be searched in the PATH if no absolute path is set.
Corresponds to IDE macro Pas2JSNodeJlS.

Electron executable (since Lazarus 2.3)

The IDE will use the electron.exe to start an Electron project.
It will be searched in the PATH if no absolute path is set.
Corresponds to IDE macro Pas2]SElectron.

Atom package template directory
The IDE will use some files in this directory when creating an Atom package skeleton.
There is no default for this.

Visual Studio Code extension template directory
The IDE will use some files in this directory when creating a VS Code extension skeleton.
There is no default for this.
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PROJECT WIZARDS

The pas2js support is in the pas2jsdsgn.1lpk package, which you can find in the
components/pas2js directory. It registers 2 wizards in the '"New project' dialog:

Web Browser Application
Node.js Application

I FPCURit Test Case ~ | Description
lnstantFPC sempk
[Z 201 Script file
[F HTML Web Maodule A pasdis program running in the browser,
[ Web Module
1 Web DataProvider Module
I Web JSOM-RPC Module
i Web Ext.Direct Module
i File sarang Module
[ Pas2S class definition from HTML file
I Pas2)S import unit from TepeScript declarstion module
Y Inkerited Hern
i 4 Inhented project component
J Project
[~ |1 Application
4 Simple Pragram
o Program
[i Console application
it Library
A1 FPCUnit Consale Test Application
% FPCURit Test Application
2 InstantFPC program
|# HTTP server Spplication
|7 CGl Application
1 Custom CGI Application
% Bpache Module
i FastCal Application
i[5 Custom FastCGl Application
| Web Browser Application
Progressive Web Apphcation
i Pasd)s Service Worker
- |5 Electron Web Application

& Nodejs Applicatio@ v

Besides creating an initial project source, both options will also:

® Set up the compiler command for compiling with pas2js

® change the 'Run' command so the 'Run without debugging' option works:
it will open a project in the browser or run it with nodejs.

Web Browser Application
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PROJECT WIZARDS
The pas2js support is in the pas2jsdsgn.1pk package, which you can find in the
components/pas2js directory. It registers 2 wizards in the 'New project' dialog:

Web Browser Application
Node.js Application

L
] Create initizl HTML page
[+] Mtmintain HTML page
[ 1 Rum RTL when all page resources are fully lnaded
[CTLet BTL show uncaught exceptions
[[] Use BrowserConsole unit to display writeln{) output
[ ] Use Browser Application ohject

n Welilissembly program

[_] Create a javascnpt module instead of a script

Fusn

(®) Location on Sirple Web Server | $Marme Onky(3(F rojFile))

() Start HTTP Server on port 1007
() Use this URL ko start applicabion

() Execute Run Parameters

THESE OPTIONS ARE AVAILABLE:

=  Create initial HTML page.
This is self-explanatory, the IDE will generate a template HTML page
which includes all that is necessary to run the pas2js code.
The page is included in the project description,
so you can open and edit it from within the IDE.

= Maintain HTML page.
If you change the name of the project, the IDE will update the references in the
HTML File. (all your changes will be lost)

Run RTL
when all page resources are fully loaded:
By default the script tag that starts the ball rolling will call xt1. run () .
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THESE OPTIONS ARE AVAILABLE: CONTINUATION

Checking this option changes the script, so the rtl.run is run in the
HTML document.onReady event instead.

This is necessary if your code contains startup code that references
elements in the HTML.

The elements will only be available after the onReady event.

Let RTL show uncaught exceptions:
catch exceptions and show a dialog instead of normal browser behavior,
which needs the developer tools to see an uncaught exception.

Use Browser Console unit.

Checking this will simply include the browserconsole unit in the uses clause.

This hooks into the system units writeln command: any output will be appended to
the HTML. the generated HTML has a div with the correct ID to which the output is
appended.

Use Browser Application object.

This changes the code to use the TBrowserApplication object.

This is a TCustomApplication descendent which offers support for query
parameters etc. as if they were command-line parameters.

® Run webassembly program

Run
What to do on Run
Start HTTP server on port
the IDE starts a browser at this port and opens a browser with the URL of the html file
Use this URL to start application
the IDE opens a browser with this URL.
Execute Run parameters
default Lazarus behavior

PROGRESSIVE WEB APPLICATION
Since Lazarus 2.3 and pas2js 2.2.1

The “PWA” Progressive Web Application is like a Web Browser Application,

except this wizard creates two projects, the serviceWorker.lpi and YourPWA.1lpi,

a project group, a manifest and some icons.

After the options dialog it asks for the file name of the webapp program source filename
(usually a *.1pr or*.pas).

To run it you must compile both projects to create the two needed js files.
The project group window helps you to switch easily and compile the projects.

FING € € FIN
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ABSTRACT
This article is for your information.
The future is closer and closer. So now is the time.
Thanks to the development of quantum computers, it is likely that in the future public key

cryptography will be compromised thanks to the “algorithm of Shor”. Shor's algorithm

is a quantum computer algorithm for finding the prime factors of an integer.
(Prime factorization or integer factorization of a number is breaking a number down into the set

of prime numbers which multiply together to result in the original number). Developed in
1994 by the American mathematician Peter Shor.

As a result, it is imperative that these crypto systems are replaced by quantum-resistant
algorithms, also known as post-quantum cryptography (PQC) algorithms.

The PQC research field has grown tremendously over the past two decades, resulting in
the creation of a wide variety of algorithms that are expected to be resilient to quantum

attacks.
These PQC algorithms are selected and standardized by various standardization bodies.

But even with the guidance of these important efforts, the danger has not passed:
there are billions of old and new devices that need to be migrated to the PQC suite of
algorithms, leading to a transition process spanning decades and taking into account
aspects such as security, algorithm performance, ease of secure implementation, etc.

INTRODUCTION

Even though current, publicly known, experimental quantum computers lack processing

power to break any real cryptographic algorithm, many cryptographers are designing new

algorithms to prepare for a time when quantum computing becomes a threat.

This work has gained greater attention from academics and industry through the PQCrypto
conference series since 2006 and more recently by several workshops on Quantum Safe
Cryptography hosted by the European Telecommunications Standards Institute (ETSI)
https://www.etsi.org/ and the Institute for Qquantum Computing
https://uwaterloo.ca/institute-for-quantum-computing

In contrast to the threat quantum computing poses to current public key algorithms such as used
in https or secure email, most current symmetric cryptographic algorithms and hash functions are
considered to be relatively secure against attacks by quantum computers.

While the quantum Grover's algorithm does speed up attacks against symmetric ciphers, doubling
the key size can effectively block these attacks. Thus post-quantum symmetric cryptography does

not need to differ significantly from current symmetric cryptography.
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MANY OF TODAY'S CRYPTO SYSTEMS WILL BE BROKEN
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QUANTUM CRYPTOGRAPHY

*1 FAULT-TOLERANCE
The principle of fault-tolerance is to design specific protocols to realize the de

and correction of errors according to a quantum error correcting code in such a
that they can work even when their own components are noisy.

The notion of fault tolerance is crucial since encoding quantum information in a quantum error
correcting code and frequently performing error correction increases the size of the total system

and the number of operations realized on it.
When considering every element to be noisy, this increase in size, a priori, increases the number

of places where errors can occur. It is therefore non-trivial to design protocols which overall have
a net decrease of the error rate when comparing bare, un-encoded systems, and logical encoded

ones.

From : Delft University of Technology:Fault-tolerant quantum computation Theory and practice by Christophe Vuillot,
https://research.tudelft.nl/en/publications/fault-tolerant-quantum-
computation-theory-and-practice

post quantum cryptography
wixrenA (I cryptography, post-quantum cryptography (sometimes referred to as quantum-proof, quantum-
safe or quantum-resistant) refers to cryptographic algorithms (usually public-key algorithms) that are

thought to be secure against a cryptanalytic attack by a quantum computer.

The problem with currently popular algorithms is that their security relies on one of three hard
mathematical problems: the integer factorization problem, the discrete logarithm problem or the
elliptic-curve discrete logarithm problem. A sufficiently powerful quantum computer running
Shor's algorithm will solve the integer factorization problem.

(See page 6 of this article)

In recent decades, the field of CRYPTOGRAPHY
has evolved from an obscure set of rudimentary scrambling techniques to a mature, formal science. With

the help of better cryptographic techniques, a series of crypto-analysis techniques have emerged. One of
these crypto-analysis techniques is related to quantum computers and threatens the foundations of the

security guarantees that cryptography pursues.

This is a challenge in itself.
One option is a solution derived from extensive discussions within the established core practices in the

information security and cryptography communities.

We present a series of actionable recommendations to organizations:
from outlining the reasons why they should develop a robust strategy to start the migration to post-

quantum cryptosystems now and increasing awareness and understanding of PQC, to an analysis of its

computational resources. that these new crypto-systems will require.
Taking critical steps now will be beneficial to mitigate the future shortcomings

of rushing poorly planned countermeasures down the road. The structure of this article is relevant to

industry and government.

POST QUANTUM CRYPTOGRAPHY

In general terms, cryptography is the study of mathematical techniques that help determine
information policy. This policy specifies who may transmit, read, and edit digital information of key

organizations.
Some common uses are:

(1) security against eavesdroppers
2] enforcing read and write access to data

©®  message verification.
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Collectively, the problem is that one is dependent on the persistence of certain mathematical
problems. To ensure that a cryptosystem is secure, is it necessary to demonstrate that cracking such a
cryptosystem, is at least as difficult as solving a math problem, which is considered INSOLUBLE to
anyone who has no knowledge of a piece of secret information, henceforth known as a key.

Apart from implementation errors, the hardness of this problem is the most important security guarantee

of the cryptosystem, and if the hardness is disproved by a crypto analysis technique, the cryptosystem is
considered defective.

THE QUANTUM THREAT TO TRADITIONAL CRYPTOGRAPHY
In number theory, integer factorization is the decomposition of a composite number into a product of
smaller integers. If these factors are further restricted to prime numbers, the process is called prime
factorization and the discrete logarithm problem.

When the numbers are sufficiently large, no efficient, non-quantum integer factorization algorithm is
known. However, it has not been proven that no efficient algorithm exists. The presumed difficulty of
this problem is at the heart of widely used algorithms in cryptography such as RSA.

Many areas of mathematics and computer science have been brought to bear on the problem, including
elliptic curves,(see page 7/ 16 of this article) algebraic number theory, and quantum computing.

(Discrete logarithms are quickly computable in a few special cases.
However, no efficient method is known for computing them in general.

WikirepiA  Several important algorithms in public-key cryptography, such as ElGamal (In cryptography, the
ElGamal encryption system is an asymmetric key encryption algorithm for public-key cryptography)
Discrete logarithms base their security on the assumption that the discrete logarithm problem over
carefully chosen groups has no efficient solution).

The security of the cryptosystem depends on the (in)solubility and the degree of difficulty.
In 1994, the mathematician “Peter Shor"” devised a quantum algorithm: see next page.

¢

In cryptography, the EIGamal encryption system
is an asymmetric key encryption algorithm for public-key cryptography which is based on the
Diffie-Hellman key exchange. It was described by Taher Elgamal in 1985. EIGamal encryption is used in the free
GNU Privacy Guard software, recent versions of PGP, and other cryptosystems.
The Digital Signature Algorithm (DSA) is a variant of the EIGamal signature scheme, which should not be
confused with EIGamal encryption.
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@ Shor's algorithm is a quantum computer algorithm for finding the prime factors of
an integer. It was developed in 1994 by the American mathematician Peter Shor.

WikiPEDIA
On a quantum computer, to factor an integer N, Shor's algorithm runs in polynomial time, meaning
the time taken is polynomial in log N, the size of the integer given as input.

Specifically, it takes quantum gates of order 0 (( log N)2( log log N) ( log log logN))

using fast multiplication, thus demonstrating that the integer factorization problem can be efficiently
solved on a quantum computer and is consequently in the complexity class BQP bounded-error
quantum polynomial time* 1

This is almost exponentially faster than the most efficient known classical factoring algorithm, the
general number field sieve, which works in sub-exponential time:

O(el.9(log N)1/3(log log N)2/3.

The efficiency of Shor's algorithm is due to the efficiency of the quantum Fourier transform, and

modular exponentiation by repeated squarings. (In quantum computing, the quantum Fourier transform
(QOFT) is a linear transformation on quantum bits, and is the quantum analogue of the discrete Fourier
transform).

If a quantum computer with a sufficient number of qubits could operate without succumbing to
quantum noise and other quantum-decoherence phenomena, then Shor's algorithm could be used to
break public-key cryptography schemes, such as

. The RSA scheme
The Finite Field Diffie-Hellman key exchange
= The Elliptic Curve Diffie-Hellman key exchange

RSA is based on the assumption that factoring large
integers is computationally intractable.

As far as is known, this assumption is valid for classical
(non-quantum) computers;

no classical algorithm is known that can

factor integers in ,polynomial time*,

*1 Which means the time complexity is the computational
complexity that describes the amount of computer time i
it takes to run an algorithm.

Shor's algorithm shows that factoring integers is efficient
on an ideal quantum computer,

so it may be feasible to defeat RSA by constructing {
a large quantum computer.

ki

. b
It was also a powerful motivator for the design -'TF
and construction of quantum computers,
and for the study of new quantum-computer algorithms.  Peter Shor speaking after receiving the
It has also facilitated research on new cryptosystems 2017 Dirac Medal from the ICTP.
that are secure from quantum computers, collectively e A IR Sl R S T
called POST-QUANTUM CRYPTOGRAPHY.(PQC)
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QUANTUM CRYPTOGRAPHY

A quantum algorithm in
WIKIPEDIA . . ; . .
quantum computation is an algorithm that runs on a realistic
model for quantum computation.
A classical (or non-quantum) algorithm consists of a finite set of instructions,
or a step-by-step procedure for solving a problem, where each step or instruction can be executed
on a classical computer. Also, a quantum algorithm is a step-by-step procedure, where each of the steps

can be performed on a quantum computer.

Although all classical algorithms can also be run on a quantum computer, the term quantum algorithm is
most often used for algorithms that appear to be inherently quantum or that make use of an essential
feature of quantum computation, such as superposition or quantum entanglement (See Blaise 62 page
9/ 10 for a comlpeet article about this) which promised an exponential acceleration for integer
factorization and discrete logarithm discovery over non-quantum algorithms, theoretical allowing
a quantum computer to crack the majority of currently used public-key cryptosystems.
Which means; many of today's crypto systems will be broken if large enough and
loop -fault-tolerant (LFT) quantum computers are built.

i QUANTUM SUPERPOSITION

WikirepiA is a fundamental principle of quantum mechanics.
It states that, much like waves in classical physics, any two (or more) quantum states
can be added together ("superposed") and the result will be another valid quantum state; and

conversely, that every quantum state can be represented as a sum of two or more other distinct

states. Mathematically, it refers to a property of solutions to the Schrédinger equation; since the
Schrédinger equation is linear, any linear combination of solutions will also be a solution. An example of a

physically observable manifestation of superposition is interference peaks from an electron wave in a

double-slit experiment. Another example is a quantum logical qubit state, as used in quantum information

processing, which is a linear superposition of the "basis states”" | 0> and | 1 >. Here | 0 > is
the Dirac notation for the quantum state that will always give the result O when

converted to classical logic by a measurement. Likewise | 1 > is the
state that will always convert to 1.)

Figure 1. The green line shows the “wave” which means the superposition
changing through time. The two red circles show the superpositions of the
Qubit: the outer ring is active state, the inner is the inactive state.

They can be active and inactive at the same time.
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WIKIPEDIA (ENTANGLEMENT is a physical phenomenon that occurs when
pairs or groups of particles are generated or interact in ways such that the quantum state of each particle
cannot be described independently of the others, even when the particles are separated by a large
distance—instead, a quantum state must be" described for the system as a whole.)

Figure 5: The Bloch sphere is a representation of a qubit, Figure 6: This ability to a superposition of state applies
the fundamental building block of quantum computers. to any quantum particle. For example a molecule, a photon
or a spin , (a small magnetic effect carried by electrons).

Each additional qubit doubles the power of a quantum
computer, so when Google AI Quantum announced quantum supremacy in
late 2019, their experiment was run on a processor of just 53 qubits.
The number of perfect qubits required to break RSA-2048, with RSA (Rivest-Shamir-
Adleman) being the cryptosystem, and 2048 the most commonly used parameter set, is
estimated to be around 20 million. when using necessary quantum error correction in a loop fault
tolerant system. However with 4000 perfect noise-free qubits we would also be able to break RSA-
2048. "We emphasize that action is urgent, despite the technical challenges this development poses.

Consequently, new cryptographic primitives are needed to maintain the security of communications and
information storage in the face of quantum threats.

While there are quantum-based cryptographic techniques that are secure against quantum computers,
a substantial advantage of PQC over all quantum alternatives is that PQC schemes can be connected to
any conventional communication infrastructure or contemporary devices.
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PQC TRANSITION TIMELINE

This makes it possible to make a number of recommendations to organizations,
about the process and timeline along which the PQC transition should take place.

The so-called store-now-decrypt-later (SNDL) attack is already an active threat.
It equates to adversaries now capturing, storing, and later decrypting valuable encrypted
information once LFT quantum computers are available. (See page 2 of this article:Fault tolerance)

The SNDL attack assumes that this information will remain valuable in the future.

The second quantum threat refers to the ability to

Breaking RSA and Elliptic Curve Cryptography (ECC),

the two most widespread public key algorithms for encrypting information today that can be
broken using the Shor algorithm.

This could allow attackers to forge digital RSA and ECC signatures and poses a risk to systems
relying on them, such as:

L] safe web browsing,
L] zero trust architectures and
L] cryptocurrencies.

Elliptic-curve cryptography (ECC)
is an approach to public-key cryptography based on the
algebraic structure of elliptic curves over finite fields.
ECC allows smaller keys compared to non-EC cryptography (based on plain Galois
fields) to provide equivalent security.[1]

Elliptic curves are applicable for key agreement, digital signatures, pseudo-random generators and
other tasks. Indirectly, they can be used for encryption by combining the key agreement with a
symmetric encryption scheme. Elliptic curves are also used in several integer factorization algorithms
based on elliptic curves that have applications in cryptography, such as Lenstra elliptic-curve
factorization.
https://www.allaboutcircuits.com/technical-articles/elliptic-
curve-cryptography-in-embedded-systems/
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There has already been a natural convergence of standardization bodies and

organizations to PQC.

That's why it should be recommend that organizations looking to protect their systems and users
from quantum attacks use PQC as their primary quantum security strategy.

Organizations that have not yet started integrating PQC into their systems should start their
efforts now. Organizations and enterprises with sensitive data with a time value greater than five
years should immediately consider PQC. The SNDL attack is already executable making the risk
very high. It is extremely important to create a security-first mindset.

HASH-BASED

CODE-BASED
Cry phy

SIGI‘\ES

Post-Quantum
Cryptography
(PQC)

Multivariate
Cryptography

Lattice-based cryptography is the generic term for constructions
of cryptographic primitives that involve lattices, either in the

construction itself or in the security proof.
https://homepages.cwi.nl/~dadush/teaching/lattices-2018/
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TIMING OF MIGRATION TO PQC
Speaking of quantum attacks, it's natural to wonder when the
PQC transition should begin. Since LFT quantum computers are not yet available,

it is now important to start the PQC transition.

STORE-NOW-DECRYPT-LATER

The SNDL attack threatens information that is now encrypted using quantum-vulnerable
cryptography. Such encrypted data, often sent over the public internet infrastructure, can be
collected, stored indefinitely and decrypted in the future once the adversary has access to an LFT
quantum computer.

There are important trade secrets (and keys to them in our case), medical records, national security
documents etc that can be kept for several decades and must be kept confidential for a longer
period of time. For that reason, the SNDL attack is one of the main arguments for not delaying the

initiation of the transition any further.

FAR HORIZON PROJECTS
Another reason that PQC is of immediate importance concerns projects that are now being

designed and planned, but have a long lifespan (e.g. several decades).
Vehicles are a good example of this: many cars, planes, trains and ships now in production will

soon need this.
In some cases they will contain modules where one cryptosystem can be swapped for another,

but this is not the case for all modules.
This is especially true when application-specific hardware is used to implement cryptography

and Mmain M O N O UCT

Since LFT gquantum computersiare not ye

available; it isinow important to start the PC
fransition.

G
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ECC was proposed as early as the 1980' s and despite being much more efficient (in space and

TIME IS VERY PRECIOUS
speed, depending on parameters) than RSA13,14,15,16, it took more than two decades before it
Hash functions are also another example of cryptographic tools that took a long time to be adopted

was finally widely adopted.

from the start.

We encourage anyone interested in protecting their systems and users from quantum attacks to begin

planning their PQC transition strategy right away.
We warn against a sense of complacency.
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PQC
STANDARDIZATION

These efforts are led by US-based NIST, the International Standards Organization (ISO), the Internet
Engineering Task Force (IETF), and the European Telecommunications Standards Institute (ETSI).

STANDARDIZATION OF STATEFUL HASH-BASED SIGNATURES

Stateful hash-based signatures (HBS) are digital signature schemes whose security relies solely on the
security of hash functions. This is an advantage compared to other digital signature schemes, both
from a quantitative and qualitative point of view.

“HBS security” relies on the security of hash functions, while other signature schemes rely on the
security of hash functions plus some other supposedly major problems.

Remember, the fewer security assumptions, the better for any cryptosystem.

From a qualitative point of view, hash functions are among the most studied topics in cryptology,
meaning their security properties are well understood, including their expected resistance to
quantum attacks (assuming the correct processing sizes are used).

The statefulness property means that the signer must maintain a state between signature

generation. In practice, the state is an increasing counter. Reusing the same state would break the
security of the system.

This creates implementation challenges for some applications, but not all.

For example, code signing applications seem well suited to stateful HBS schemes, as the signer is on
the server side, and so should be able to manage the state well. There are also stateless HBS
schemes too, but they are relatively less efficient than their statefull counterparts.

Given their optimal security features and acceptable performance metrics (usually less efficient than
RSA and ECC, but not by a large margin), stateful HBS have already been standardized by multiple
standardization bodies, being the first PQC standards available for widespread adoption.

The IETF has published stateful HBS request-for-comments (RFCs), which are often adopted as
informal standards by industry players.
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NIST is conducting two standardization efforts related to PQC.

NIST has standardized the same schemes for which the IETF published RFCs, namely the XMSS and LMS

schemes, and their multitree variants.

In addition, the ISO and the IEC are also very active in this area. ISO/IEC JTC1 SC27 Work Group 2 has
begun work on the first draft of the ISO PQC standard, ISO/IEC 14888-4 on stateful HBS algorithms.

THE NIST PQC PROJECT

NIST has long been active in shaping cybersecurity best practices. The widely used AES algorithm
(Advanced Encryption Standard)24 and, more recently, the SHA-3 algorithm are examples of these
initiatives. In 2016, as the quantum threat loomed, NIST launched a process to standardize public
key PQC algorithms.

Since the Beginning of the Process NIST recognized that this particular process would be
significantly more complex than the processes for AES and SHA-3. One reason for this is that the
requirements for public key cryptography and digital signatures are more complex than symmetric
cryptography. The process takes into account two cryptographic functionalities:
stateless digital signature and asymmetric encryption and key encapsulation mechanisms.
The evaluation criteria for this process are primarily focused on security,
then on practical considerations of efficiency and performance, and as a last priority they take into
account other factors such as intellectual property claims and easy secure implementation.

During the standardization process, NIST released benchmark results to illustrate potential

performance gaps between the candidates. Here we make a few observations. Isogenies

(In mathematics, in particular, in algebraic geometry, an isogeny is a morphism of algebraic groups
(a.k.a. group varieties) that is surjective and has a finite kernel.
https://en.wikipedia.org/wiki/Isogeny) are extremely space-efficient with small public keys
and ciphertexts, but have poor speed performance.

OTHER PQC-RELATED STANDARDIZATION EFFORTS

The IETF, which was responsible for drafting the transport layer security protocol (TLS) widely used
for secure web browsing, has made several ongoing efforts to integrate post-quantum primitives in
different protocols, for example in TLS31 and Internet standard for key exchange (IKE )32.

The intent is to combine RSA and ECC-based and PQC schemes, providing a stepping stone to PQC
without running the risk of massive vulnerabilities inherent in relatively new cryptography.

The NIST PQC project is nearing the end of its third round and the standards for the
selected algorithms are expected to be released no later
zr than 2024.
: r




QUANTUM CRYPTOGRAPHY PAGE 13/16

RECOMMENDATIONS FOR CRYPTO-AGILITY

To develop a holistic (The whole is greater than the sum of its parts) approach to
infrastructure security in the face of post-quantum migration, companies and organizations
need to take steps towards crypto-agility.
This is because changing cryptographic algorithms, or layering with existing cryptographic
algorithms, requires more than the direct work itself. There are also differences in key sizes,
encrypted file sizes, and signature lengths. This latter set of attributes is likely to have broader
implications for application and infrastructure software, protocol specifications and application
program interfaces, and the standards that define them.
Adapting the infrastructure to accommodate such considerations will be a significant part of the
migration to PQC. Moreover, despite the efforts of the new algorithm authors and reviewers, there is

the potential for some degree of continuous change in algorithms, practices, or specific parameters
which in turn can affect the broader system configuration.

In preparing to implement these changes, businesses and organizations should plan for crypto-
agility, especially to apply layers of abstraction to centrally managed toolkits and services that
minimize the effort for any subsequent changes.

Likewise, the implementation of such tooling should also include capabilities for the application or
infrastructure users of such tools to handle custom data formats and sizes.

Crypto-agility should be embedded in all standards currently being developed, e.g. 6G should be
inherently crypto-agile and PQC compliant; and industry-specific regulators in critical
infrastructure sectors should urgently begin planning sector coordination to mitigate systemic risk.

PRIORITIZING STRATEGY

As for this prioritization of efforts, we must first identify the cryptographic schemes that are
most at risk. In the context of the immediate need for confidentiality, key exchange algorithms are
most at risk. This is because the outcome of a key exchange procedure can be captured to be
broken later (SNDL attack).
Digital signatures, however, require an online adversary (that is, the adversary must be able to
forge signatures at the time of signing). Meanwhile, some systems are difficult to update,
but do not absolutely require immediate quantum-proof confidentiality, such as vehicle
communications. In these cases, secure digital signatures should be a first step,
which can then be used to push updates to key exchange algorithms at a

later date.
L )
-
vl a
fy = . #
el ~ = A
™ . * £ ®
S y
).t Al .
» b B .
s & APy & .
" L B[ d
¥ -
l.. 5 L]
a . " < f - e
: _-."- - —_— .-.'1,' "‘ur & "
G Chinge £ T BT all. (FK 3
A el LUMS 5 LM 4
{ [ ol ol - cs.r . L !

;o et L e e 2 by AU -
= —er X ) B b LRt
e 1 A i)
N B Nl SilasTn
L] ] -

i - o j |
3 W y e .
i e Wy . i W
lll-'-:"r .I | | - .-."."I _|.

Blaise Pascal Magazine 103/104 2022



QUANTUN CRYPTOCRAPHY PAGE 14/16

HYBRID ALGORITHMS

Rather than replace existing algorithms with relatively less studied post-quantum alternatives,

the scientific community came up with a simple and effective approach.
This approach consists of combining both a traditional algorithm and a post-quantum algorith

in a single mechanism.

When done correctly, the security of the overall system is capped lower b
of the two cryptosystems that make up the hybrid system.
In other words even if the PQC algonthm is subsequentl i
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PQC RESOURCES

Part of planning for the transition is educating both the underlying theory of the hard problems

that security presents for these new schemes, and mastering software implementations to analyze
their integration with enterprise network infrastructure.

Good theoretical resources include an overview of lattice cryptography to better understand
primitives related to lattice cryptography, and the book Post-Quantum Cryptography, which gives a

broader explanation of the field, more relevant to those seeking schemes in the alternate track for the
third round, want to understand.

https://link.springer.com/book/10.1007/978-3-540-88702-7

There are a number of places where you can obtain software implementations of the NIST schemas.

The most comprehensive repository of these is Liboqs46,
from the Open Quantum Safe project.

Other resources include BoringSSL47 and Tink48, which implement NTRU-HRSS and X25519 in hybrid
mode (collectively referred to as CECPQ2).

For highly optimized implementations, consider SUPERCOP49,
which has become the de facto benchmarking tool for PQC schemes.

Crypto hardware for PQC is less readily available and is an area that seems to require more research
in the future.

Relevant and up-to-date material can be found at a number of conferences
with different focus areas and technical levels.

To name a few conferences on the International Association of Cryptological Research (IACR)
calendar. There are:

Post-Quantum Cryptography,
Real World Cryptography,

Public-Key Cryptography, and
Cryptographic Hardware and Embedded Systems.
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SUMMARY

In 2021, more than half of the experts surveyed believed that the probability of an LET quantum
computer breaking through factorization and discrete logarithm-based cryptography within 15
years was greater than 50% (ref. 50), so time is short. to switch to PQC, especially considering that
even today's private data could be compromised by tomorrow's quantum computers as a result of
the SNDL attack, and cryptographic hardware is now deployed that is expected to remain in the
field for many decades to come.

Due to the diversity of schemes, the need to immediately switch from one algorithm to another

upon a successful attack, and the requirement to increase connectivity between systems,
crypto-agility must be at the forefront of designing new protocols.

Work on the transition doesn't have to wait for full NIST standards, as hybrid cryptography
allows practitioners to securely deploy quantum-proof schemes without compromising
current security levels. The U.S. government released a memorandum on the transition to
quantum-resistant cryptographic protocols in early 2022, setting a strong example for both

public and private organizations worldwide, and signalling that preparatory work for the
transition should begin as soon as possible.

Steps organizations can now take to mitigate the threat posed by quantum computing include:
building a crypto inventory of where all public key cryptography exists within their infrastructure
and products; preparing a roadmap to initiate the transition once the standards are published;
experimenting with different families of PQC algorithms, to measure performance, explore different
approaches (e.g. hybrid), assess interdependencies, and so on; and ensuring that systems are
crypto-agile, that is, ready to move to PQC with minimal cost and time.

None of these tasks is a trivial matter, and they can all be started now, helping you responsib
towards a more secure future for organizations, systems, and users.

This article is based on Nature https://doi.org/10.103
orhttps://www.nature.com/articles/s415

The datasets analyzed in the report are available from SUPERCO
https://bench.cr.yp.to/supercop.html.

Source data is provid*/ith this documen
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THE SKIAADELPHI PROJECT

ABSTRACT

In this article I want to make an easy entrance for
all of you to create Special objects in Delphi

and to show you example code of some of them
and where to find it. This is not only meant for
your VCL Programs. You could use it in FMX as
well as on the web. It is NOT a complete over-
view, but enables you to create your own objects
and or code. At the end of the article you will see
a number of small apps that will help to find the
right way to do it and to fool around a bit.

INSTALLATION
There are some special things you should read
before you start running the installation. It is your
choice how to run it but the easiest way is also
the quickest way. | have a habit of looking at all
the specifications and paths, simply to understan
what is happening where etc.

mAB Getlt Package Manager

Skia4Delphi 3.4.0 by project skizanelph

PAGE 1 /20

Figurel:

Figure2: An SVG file
Editing it will let you
add colors

@ SETUP
(recommended, its the quickest and most simple)

Open your Delphi and go to The Package
manager at the right top corner of your IDE.

Set the category to “All”".

Write Skia in the small search area. And you will

see it appear. (See below).
Skia is 100 % cross platform:

Android ARM-32 (armeabi-v7a)
Android ARM-64 (arm64-v8a)
Linux 32-Bit (x86)

Linux 64-Bit (x86_64)

Linux ARM-32 (arm)

Linux ARM-64 (arm64)
macOS 64-Bit (x86_64)
macOS ARM-64 (arm64)

Mac Catalyst ARM-64 (arm64)
iOS ARM-64 (arm64)

iOS Simulator (x86_64)

tvOS ARM-64 (arm64)

tvOS Simulator (x86_64)

watchOS ARM-32 (armv7-k)
watchOS ARM-64 (arm64)
watchOS Simulator (x86)
Windows 32-Bit (x86)

Windows 64-Bit (x86_64)
Windows ARM-64 (arm64)
Windows (UWP) 32-Bit (x86)
Windows (UWP) 64-Bit (x86_64)
Windows (UWP) ARM-32 (arm)
Windows (UWP) ARM-64 (arm64)
Tizen 32-Bit (x86)

Tizen ARM-32 (armel)

Fuchsia (wasm)

Figure3: The found Package install automatically

Cross-platform 20 graphics &Pl based on Google's Skia Graphics Library, It provades a comprehensive
2D APl that can be used across mobile, server and desktop models to render images.

a7 Apr 2022
MIT license
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THE SKIA4L

Figure 4 Runr

@ Imstall

Installing:

Loading EULAS...
Installing Library "SkiadDelphi"...

PAGE 2/ 16

O
A

@ Inztall

Installing:

Loading EULAS...
Installing Library "SkiadDelphi'...

Confirm X

This action requires a restart of RAD Studio at the end
of the process. Do you want to proceed?

[ ] N

Cancel

Cross-platform 20 graphics APl based on Google's Skin Graphics Library. It provides a comprehensive
0 AP that can be used across mobile, sepver and desktop models to render images.

License
MAIT License »

Copyright (¢) 2022 SkiadDelphi Project

Permrission is hereby granted, free of charge, to any person obtaining a copy
aof this software and associated documentation files (the “Software™), to deal
in the Software without restriction, including without limitation the rights

to use, copy, madify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to perrmit perions to whorn the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies of substantial portions of the Software.

THE SOFTWARE 1S PROVIDED "AS 15, WITHOUT WARRANTY OF &NY KIND, EXPRESS OR w

Agree all Decline
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WikipEDIA

Figure 6 Animated Gif

The MIT License is a permissive free software license originating at the
Massachusetts Institute of Technology (MIT) in the late 1980s.

As a permissive license, it puts only very limited restriction on reuse and has,
therefore, high license compatibility.

The MIT License is compatible with many copyleft licenses, such as the GNU
General Public License (GNU GPL).

Any software licensed under the terms of the MIT License can be integrated
with software licensed under the terms of the GNU GPL. Unlike copyleft
software licenses, the MIT License also permits reuse within proprietary
software, provided that all copies of the software or its substantial portions
include a copy of the terms of the MIT License and also a copyright
notice.[9][11] As of 2020, the MIT License was the most popular software
license found in one analysis,[12] continuing from reports in 2015 that the MIT
License was the most popular software license on GitHub.[13]

Notable projects that use the MIT License include the X Window System, Ruby
on Rails, Nim, Node.js, Lua, and jQuery. Notable companies using the MIT
License include Microsoft (.NET Core), Google (Angular), and Meta.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights

to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY,

FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.

IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR
ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM,

OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

Blaise Pascal Magazine 103/104 2022 @




THE SKIAADELPHI PROJECT

@ Install

Installing:

Loading EULAS...

Installing Library ""SkiadDelphi'...

ﬁ Downloading Library "SkiadDelphi®..

@ Extracting Library "SkiadDelphi® to "ChJsers\NamehDocumentshEmbarcaderaStudi..,
=% Executing command "cmd /T ""ChUserstName DocumentshEmbarcaderat Studiot2...

@ Install

Cormpleted!

Loading EULAS...

Installing Library "SkiadDelphi'...

.@- Downloading Librarg "SkiadDelphi®...

Q Extracting Library "SkiadDelphi" to "CihUsers\NameDocuments\Embarcaderot Studi...
@ Executing cormmand "cmd fC " ChUsers\NameDacumentshEmbarcaderotStudiot 2.,
ﬂl Process completed successfully,

Figure 7
Loading...

Restart now

Figure 8: Completed

After restarting you can find the path in your Delphi environment where your Skia has landed:

In my case:
c:\Users\edito\Documents\Embarcadero\Studio\22.0\CatalogRepository\Skia4Delphi-3.4.0\

I think it is worth while to look at all the possible cheks:
If want to see a list of thecomponents installed components go to: (In Delphi)
Component — Install Packages and you will see the result (Figure 9 on page 5 - top of this
article). In Figure 10 youll find the location of the demos and the complet project.
The next inspection can be done (page 6) the environment variables:
Tools > Options » Environment Variables.
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i
1

[/] Pythor4Delphi - Design-time Engine Package ~
[] PythondDelphi - Design-time Engine Package for FMX

| ¥ ; ine Package for ¥OL
[v] skia4Delphi FM Designtime package

(/] skiz4Delphi FMD; package

[] SkiaiDelphi VCL Designtime package
&L| skiadDelphi VCL package
] subver
[+] TesChart Lite FMx Components

[+ TeeChart Standard WCL Components

Lo ThAS BAE™ A mm Tanle Gy SRR

CiiLtsers| Public|DocumentsiEmbarcaderol Studiol 22, 01Bph TXT_2_SPEECH, bpl

Figure 9: The packages found the list is alfabetic

Iﬁl Install Packages

Design packages

Cancel Heip

i Home Share Wi
i - [ cut = r
. = | | RS & |7 x C
i =l

Vel Copy path

coPinto Quick Copy  Paste o Mowe  Copy Delete Rename
' ACCETS lil Paste shortcut o - to -
i
Clipboard 2rganise
<« w P <« Embarcaderoc » Studio » 22.0 » CatalogRepository »
B
i Marme

cw 3k Quick access

[T skiadDelphi_wCL.dpr

SCans o igure 10:
B Desktop ,, & skiadDelphi_vCL.dproj £= 23 complete project
a [IESS
& Downloads " d skiadDelphi WCLores
=] Docurnents a+
BlaiseTotal_LIBRARY Projects

—
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A

Figure 10: The complete project address

w |DE
Defaclt Folders

Environment Variables

> Compiling and Running System Variables

Component Toolbar

Emaranment Vanakles anisbi i
File Association B0ECatalogRepositonsiilsers Cilsers\Public\Documents\Embarcad.,
Desktop and Layaut BOECOMMONDIR CUsersyPaublichDocuments\Embarcad...
Welcome Page ED?IHI’:I. LUDE chprogram files (xB8hembarcaderalst...
Project Upgrading BLSLIE cihprogram files (x88embarcaderalst..
LiveBindings BDEPLATFORMSDESDIR Ci\Usershedito\Documents\Embarcade..,
BOEPROFILESDIR Colsers\edito\Docurnents\Embarcade,.;
Swving and Recovering 7 _
Geth Package Manager BDEPROJECTIDIR ',,.:"LLI:H thedito '|.|.r.:||:I cumenksEmbarcade...
BDSUSERDIR. CihUsershedito\Documents\Embarcade...
:) USEI Iﬁttrfa-:t i CAAEAT DEMITTE Y A Mvanren Cilas S OB T amnmasn Cilnekl
# Language ?
S Version Control User System Overrides
» Third Parky tern Overnde
% ThSWER
% Deployment e, Edit... Delete
B Translation Tools \hiriakla \aliie
> Madeing BDECatalogRepostorgiU sers CAlzers\PublickDocuments\Ermbarc...
> Dghugger IBREDISTDIR C\Users\Public\Documents\Erbarc..
B_PROTOCOL developer_ib2020
IrterBase $BOSNInterBase2 020

~ DERACEDNR Clsersh\Public\Documents\Embarc..,
@ Ciilzsershedito’\Documents\Embarca...
S

(FETH CallsersheditohDoc uments\Embarca..,

Cancel

C:\Users\edito\Documents\Embarcadero\Studio\22.0\CatalogRepository\
Skiad4Delphi-3.4.0\Library\RAD Studio 11 Alexandria\Win32\Release\Bpl;

C:\Users\edito\Documents\Embarcadero\Studio\22.0\CatalogRepository\
\ SkiadDelphi-3.4.0\Binary\Win32\Release;$ (PATH)
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SkiadDelphi_VCL.dproj - Projects L

B o = & s
BB ECH SkiadDelphi VCL.dprs - Projects
T ProjectGroup?
w [£3) SkiadDelphi Y(lexe
» % Build Configurations (Release)
3 () Target Platfarrns (indows 63-bit)
L — AR
“ [ Source ) . :
S Bl Base Figure 12:The avialble components for Skia
00 Miewer
» 51 Sample.Form.Basics.pas
» j'l Sarmple. Form.Controls.pas

> :"l Sample. Form.Controls, TakAmmatedimage.pas > b Enceypt, Compress

> }:‘_‘I Sample.Formm, Controls. TSkLabel.pas > b Edits
> ?_'! Sarmple Form, Controlz. TSkPaintBox.pas 2 e IragEs, At
> '—_-'_'| Sample Form Controls TSkSWE pas > bvData Access
» —'-_;'] Sample. Form Documents pas > b Data Controls
» 5 Sample.FormiFilter.pas > v Dislogs
> i—"l Sample.Formimage.pas > heDocking
» EY Sample Form Main,pas J che Digthiet
» 51 Sarnple.Form Particles pas > h:Dothiet DB
> 3_‘| Sample FormPathidndEffects. pas 2 JVELBinbuay:?
> 5'_1 Sample Form RuntimeEffects pas b intadeiadilds
h —_;j Sample Form, Text.pas 2t kil
> —_l'] Sample.Form. Transforms.pas 2 2o Jans
> I—_"i Sample Form.Unicode.pas 2 helany i
» W Jans C3W
» b Threading
» holnternet, Metaark
# ke NavPane
Codelnsight: Done o
Ciilsersheddo\Documents\Embarcadero\Studio 22,00 Catalo. B & ke Plugin
SkiadDelph.. Model View | Data Explorer | Multi-Devic.. |~ Skia
Figure 11: VCL project TesAmmstesimags
& TakanimatedPaintBox
By opening each of the units, Ab TokLabal
you gain insight into a huge number of # TSkPaintBox
application examples, including tested £3 TskSv

and perfectly working code.
» h Print Preaaew

Just try to play with it, it will give you X by Bnivitimme sl
new perspectives and maybe even new > b System

ideas which makes the user interface > W TimeFrameWork
much nicer and therefore better. > b Wizard

» W HP Controls

B TS FNIC WK

» Gnostice File Contrals
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D ® = .
(4 Cantrals """r - TSkPaintBox < I A
. st > Qe T tgeney > \
R b > | gl >
_TSIEPJFIMI.SOI 5 b igure 15: Clicking Controls
e s T >

® - 0 *

Lo Freehand / Signature
Figure 14:Controls

® \ e FJ&#SQ&,
i

A
riey)

SkiadDelphi Demo
Figure 13: VCL project

S e i e 5

it b >

S ¥ues O e > with a mouse created

Figure 16:

Skla#[:alphl Transforms o mp 5 ‘Clicking Freehand / Signature
Syt >

i

Sk.i_irit.h;llph.i.lmagi . S

T >

o DO >

i R )

Skia4Delphi Unicode
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**************}

1.Graphics, Vcl.Controls, Vcl.Forms,

}
}

ense that can be }

**************}

phi Unit:
le.Form.Controls.TSK.PaintBox

ject; const ACanvas: ISkCanvas; const ADest: TRectF;

reehandRender)

nvas: ISkCanvas; const ADest: TRectF; const AOpacity: Single);
tton: TMouseButton; AShift: TShiftState; X, Y: Integer);

ift: TShiftState; X, Y: Integer);
on: TMouseButton; AShift: TShiftState; X, Y: Integer);
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Sender: TObject;
st AOpacity: Single);

st.CenterPoint, [SFFFCE68D, $SFFF7CAA5, $FF2EBB!

er: TObject);

ature', "Touch or click in screen and move to draw',

ender).OnDraw;
handRender).OnMouseDown;
handRender).OnMouseMove;
ndRender).OnMouseUp;
ehandRender).OnMouseLeave;

elphi Unit:
ample.Form.Controls.TSK.PaintBox
art 2

; const ACanvas: ISkCanvas;

74



THE SKIAADELPHI PROJECT PAGE 11/ 16

ject; AButton: TMouseButton;

ject; AShift: TShiftState; X,

phi Unit:
ple.Form.Controls.TSK.PaintBox
t 3 (Last part)

t; AButton: TMouseButton;

If you ca
This is
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® - O X
@ = ] b

F o

Graphemes Iterator Figure 19

—

Ellipses & Rectangles  Figure 17

Text:

[ )
& Hit BAR"
= \
Length(Text): ;
18 )
v

Graphemes:

H - 1 Char - %0048
i - 1 Char - %0069
I - 1 Char - $0021
a0 x - 1 Char - $0020
(» - 3 Char - $270B $DB83C 3DFFB
¢ Comman ColorFilter  Figure 18 4y - 4 Char - $D83D $DE4F $D83C $DFFB

ﬁ - 7 Char - $DB3D $DE4B SDB3C %DFFB §%.

F
D}
Figure 20
4 Custom Font
"Each dream that you
leave behind is a part
of your future that will
no longer exist."
® - QO x

Curves Figure 21

Grayscgle N
Black and White
Technicolor

LD

Might Yisian

Lumnirance ta Alpha

Irvwert bl
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@

Faragraph Figure 22

English' Endlish 522 512 1) @ @

& 15 sl World domination
is such an ugly phrase -1 ...

®

Paragraph to Path Figure 23
English English 57 3 52 I > el
World domination is such an
ugly phrase - I prefer to call.i
D] - | S

< Right-to-left Figure 24

H9 r::)L:_u

¢ Hatching Figure 25

Translations & Rotations Figure 27

-
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B

THE SKIA4H

®

Shader Animation Figure 28 Shader Animation Figure 29

Figure 30 The walking pinocchio:
a beautifull animated Gif Image.

To be found at
Skia4Delphi Controls - TSkAnimatedImage
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= o W

Waves Shade Animation Figure 32
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A

Encode WehP vs IPEG

« WebP - 80% quality - 56 KB<—""

_.

Figure 33

Notice the size of the file
and the comparable
percentage

Hliidv 'hhh-""'
Jpeg - 80% quality - 72 KB <——

‘E‘-l . - i
2
¥

WIKIPEDIA &

WebP is an image file format developed by Google intended
as a replacement for JPEG, PNG, and GIF file formats. WebP yields files
that are smaller for the same quality, or of higher quality for the same size. It
supports both lossy and lossless compression, as well as animation and alpha
transparency.
Google announced the WebP format in September 2010, and released the first
version of its supporting library in April 2018.
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STALLING FOR THE FIRST TIM v
“In Windows Explorer or Total commander (or any other fi tem on your compute can right-
~ your mouse on Git Clone (Figure 1). | have used the path: C:\lazarus\fpc\3 .3.1\source.
The directory 3.3.1 and source needs to be created by hand.

You can’t do it wrong because the first time Git Clone is available and disappears when you're done.
A new window appears (Figure 2):

Next to the URL you type in the complete address:
https://gitlab.com/freepascal.org/fpc/source.git

[test]
iy The directory where it will be installed is:
Pin to Quick access C:\lazarus\fpc\3.3.1\source

o5 Git GUIHers Click OK.

F.Y Yours can be differernt if you want that.

In (Figure 2) you see how that looks like.

Git Bash Here

Ghve access to ¥

h
]

T

Git Create repositony here..,
TortaiseGit ¥

i
%

& Git clone - TortoiseGit

Create shortcut
Dialate Clone Existing Repository

Renarme URL: | https:/fgitlab.com/freepascal argfpcd source.gif \’/ ‘-'| | Wh.. I:|
Figfery™e:

Directory: | C:\lazarus\fpc\3.3.1\source | | Browse... |

[JDepth 7 ] Recursive [] Clone into Bare Repo [ Mo Checkout

[I8ranch [l Origin Name

[(toad Putty Key
Fromn SWMN Repository

[ Fram S¥M Repasitony

Truirk: trunk branches

Erom: i]




& Chlerarus\fpe\ 3300 - Git Command Brogress - TortoieGit

Updating files

git.eme clone --progress -v "Ciilezarusifpcid. 3. 1source® *C:\lazarus'fFpc
13.3.1vsource”

Cloning dmto "Ciilazarusifpci3.3.lisource”

done.,

Updating Files: 1008 (20763/20763), done.

Success (21266 ms § 17/86/2022 23:06:48)

[ ] = camnsfpaidd

Mh; i Hoig ?Ir! ol
» =) a5 7 X =]

= Capy path
\Pancto Culck’ Copy Faste Klowe  Copy Delete Herame
f [F] Peste shotat e i

Clipooard Cwganise

= A4 o+ This PC » Local Disk{C) » lazerus » fper s 331

o
-~

o Quick access i
| Scans

Il Desktop

& Downloads

Mamas

. bin
| doe

| examples
| fpmkinit

Y
"
*
% Dacuments o8
| BlaiseTotsl LIBRARY Projects o |

)

M
falder

Eg_] Mew tem =
fj Ezsy acoess =

Hewr

[iste medified

derG 2082 1437 File foldes
027 06/2022 14:37 File falder
062022 1437 Fie faldes
O2r0e/ 2082 14:3 7 Fite foldes
0306/2022 14:07 Fide folder
1RP0EE 02 1:5 7 File folder
0210677022 1937 Fite folder

Now the installation will be createc

in the directory “source” L Y

(as Figure 3 and 4 shows, - made in % [compier]
Windows File Explorer.) - = nalor
You can see the directory structure

in the next Figure 5, made with

Total Commander, which | think is

still the best File Explorer for

Windows | know.

| Makefil
| Makefile foc
| README mid

_10/06/2022 10:57
10J06/2022 22:39
OZ/06/2022 14:28 ==
10yo6/202e 1058
Q2/06/2022 14,28
10062022 10057
10/06/2022 10:57
C2/08f2022 14,31
10/06/2022 10:57

133 02/0B/2022 1416
620 02/06/2022 14:18
1.187 02/06/2022 14:18
1.217 02/06/2022 14:18
1.282 02/06/2022 14:18
058 D2/06/2022 14:18
208 O2/06/2022 14118
19.650 02/06/2022 14:18
86,157 D2/06/Z2022 14:18
10,285 O2/06/2022 14.18
746 02/06/2022 14:18




INSTALLING FPC TRUNK VERSIONS m

INSTALLING FOR THE FIRST TIME:

THE COMPILATION -
The compilation is the second step which | describe here so you

can run this in an easy way. For the future this will be created with the help

of a wizard but now you will have to do it the old fashioned way:

Open the command prompt window and go to the directory where your

sources are available.

c:\lazarus\fpc\3.3.1\source\

If you do not have the c:\lazarus\fpc\3.3.1\ directory you need to
create it first. See the structure Figure 4 on page 2

Mmicrosoft Windows [Version 18.8.19844.1766]
(c) Micropsoft Corporation. AllL rights reserved.

C:\Users\editorcd/

C:y» ed ci\lazarus\fpch3.3.1\source)

c:hvlazarush\fpci\d.3. 1\sourcer \make clean all

See figure 6 to compile FPC type after the prompt: make clean all
(to make sure all files are updated)

Have a look at Read this first on the next page

This will take a while, up to several minutes depending on your
computer speed. Have a look at the on the next page

Once it is compiled we have to do the last step:
®  Launching Lazarus and recompiling it.

But before you do so you need to make sure you that the directory
C:\Lazarus\fpc\3.2.2\bin\x86 64-win64\fpc.exe

(in our case as example so for you it could be different)
is added to your path environment variable.
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@ Home About

Find a setting Your PC is being monitored and
protected.

See details in Windows Security

Lol o & 4

This page has a few new settings

Some settings from Control Panel have mowved here-and you can
copy your PC info 5o it's easier 1o share.

Related settings
Bitbocker settings

Device Manager
Remote desktop
System protection

S fidvanced system settings ~

Rename this PC {advanced)

Help from the web

Finding cut how many cores my processor has

Checking multiple Languages support

Here is an example: If you need to change your path so that the correct make.exe is f
you can either do it temporarily or permanently.

= To change it temporarily (it is in effect only until you close the current command pro :

to find make.exe in C:\Lazarus\fpc\3.2.2\bin\x86 64-win64\ at a command p
C:\Source> set PATH=C:\Lazarus\fpc\3.2.2\bin\x86 64-win64;%PATH%

To change it permanently, open the About Page of Windows then click on: |
Advanced system settings » System properties. Now choose Environment Varial
in the System Properties dialog. '
(see Figure 7 at top and Figure 8 and 9 of the next page of this article) .
Here you will probably need to change the Path that appears under "System variabl
so that C:\Lazarus\fpc\3.2.2\bin\x86_64-win64; occurs first.




System Properties X i

Computer Name Hardware Advanced  System Protechion  Remate
“ou must be logged on as an Admiriztrator o make most of heze changas.

FPeiformance

“igual effects, processo schedubng, memony usage and vitual mermony
User Prohles

Dresktop ssttings relsted to your sigrvin

Start-up and Recovesy

System sarl-up. spstem lailue and debugging rdormation

[ Seftings.. dito) OneDve
' dito\OneDrve

Fpet3. 2 Bbinte BE Sd-winbiC A Usersedito\BppDatatLocal,..

@mﬁﬁﬂt‘) dits\AppDatsilocal\Ternp

iteAppDatzilocal\Temp
. OK || Cancel
[ Mo ][ ekl ][ oo
Marizble Walus
i:_EHE_#T_R.EI‘.‘IIml CAProgram Files («BEComman Files\irbelsShared Files\cpph,
ComSpec CAWINDOW S nstem 30 omd.ex e
DriverData Coindowes\Systerm 3B\ Dervers\DrverData
MUMBER_OF_PROCESSORS W
0% Windows NT
Path chlazarusifpc 3.2 Fibined6_6-winbd:CAProgram Filem
BATHERT JCOM; EXE; BAT: ChAD: VB S VBE; IS5 J5E WS, WEH; MEC
PROCESSOR_ARCHITECTURE  AMDG4
PROCESSOR_IDENTIFIER ABADEA Farnity 25 Madel 33 Stepping 0, SuthenticAMD
PROCESSOR_LEVEL 5
PROCEZSOR_REVIZION 2100
PilodulePath SeProgramFilesSevWindoesP owershellbdodule s CAMINDOW Sisystem...
TEME CAWINDOWSTEMP
TP CAWINDCA R TEMP
IJZERNAME SVETEM
MBOH_ME_INETELL_PATH CiAPragram Files\OrscleWirtualBox
windir CAWMINDOWS
New.. || Edt. || Delets |
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% PAGE 6/7
%

SYNCHRONIZING FPC TRUNK VERSIONS . ..cc

INSTALLING FOR THE FIRST TIME: %

E A Comerand Prospt == (] < Z

RCHANTABILITY ar FITMESS

Figure 10:

The installation PREFIX in the instructions that follow is totally dependent on the directory in which you
installed FPC. Lazarus installs and uses a default location of C:\lazarus\fpc\3.2.2 and the FPC 3.2.2
release files are placed in C:\lazarus\fpc\3.2.2.

For the last Lazarus version 2.2.0, FPC was automatically installed SPath ($ (CompPath) ) \make.exe

In the trunk version(Lazarus 2.3.0) C:\lazarus\fpc\3.2.2\bin\x86 64-win64\make.exe

which is the original version and works with the environment variable.

Installing an FPC_release with the Windows_installer

W IDE Optians . x | Figure 11:
The Ide Options show all

M recant files Mae recent praject files | the relevant paths
1 =1 g =
w  EFpsironrmet A ;. =
File Lazsnay directory (default for 4l progecti]
Gensral Deflazaruzgith
i crae
|1,'=|:I il [ arppiler executahle -:r.n.fpr.ﬂ.rﬁ:.
Copdar 1 x ™
- CAlamars\Fpo 3.1 TWbin 36 6-win B Fpe e
Editor Foo|Bar =

Cormpanent Paletts
Form Edrbar
Object Inspector
Messager Window
FPOac Editor

IDE Stastug
Backup

Marning

File Fiters

Project Geoup
Srriphs Web Sereer
Paidls

Help

FPC sotirce directosy
FPath{#CompPathih.dsource

“Make” executable
Giviagarus\Fpo 38 i ni B _eainfdimake s

Dareckony for buildng test projects
CHUsersteditaldpplists’ Locef Temp',

Carnpiler rEssages I-'mgu'.-'m file *.mag)

£

Fppig carfigurstion fils {e.q, fopkg.ucfgy

SYNCHRONIZING FROM 'GIT:
SYNCHRONIZING FROM GIT

The second possibility - you have installed Git already in Lazarus/FPC - is to synchronize from Gl

The Drop down menu appears after right-clicking in your File Manager and you should choose
as you can see in figure 10. Continues on the next page
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SYNCHRONIZING FPC TRUNK VERSIONS

SYNCHRONIZING FROM GIT

[source]
Open

Pin b Quick access Local Bramsche | smafn
it GLII Here

Git Bash Here

Remote URL: | angin

Wl (LTEr) ) Bartcdond Putty Ky [ Faice

i A
e acceis idreph Action: Merage Barthor Dt

it Symic.., O cominits ahead “orginSrmaem*
Git Coramit == "main™..,

= TomoiseGit

S Checkout..,
Tormaiie Sl

Rastode previous wersions

Combine sopported files in Scrobat...

inchude n [lirany:

B b Skt = Submnodube Update Baphy Patch

‘St changes
Remarme 2

wtch & Rebase
Fetch all refs
Figure 12: Remmuts Lipeate

Chemn up stale rermote bramches

Campare tags Figure 13:

Propertes

. . Rk a'c '.Iazlrus'ufpn:'ﬂ.if\juuu = b=t Symchronzabion - Totoiseat
After clicking the item Git Sync

(Figure 12) you will see a form like R = ol e
figure 13 shows: The GIT
Synchronization - Tortoise Git.

At the bottom there is button “Pul

Rermats UEL; angm

= Sutnload P LIF
which if activated shows a drop HE it

down menu. Choose Pull. Ref Ref Chamgetype Ord hath o Old miersage  New hash  Mew message
e by G o
v’lrllll' B..
In the window of Figure 14 you ca E”'ﬂ”““'"f'v“ i
. g argngck |
notice the changes that have been Sl o

L. ST ladl,..  pagop: ., SaiMle pagtog feiter Andere=Cone MARL
L. fmme A3, s goo_ecc.  MIMST o+ goo_ewcept tebde secton
H... Sars AMNT.  agoc exc..  AMOTI0E o« gof except Bk sectaon

P originithernepic.. ML, Zame tofiea,,. fol-dbi bas.  Tafleals  fol-dbx base BslongWord property =

downloaded. P engindo_frem_ o, : Th - i -

A P onginfextends) (1 Ak ok Lazanis | %

9 T onginfixes 3

NOTE: YOU NEED TO 1 1 originifloatBll Version  Ahout  Contributors  Acknowledgements

COMPILE FPC AGAIN AND™ T ongineHEAD

AFTER THAT COMPILE THE W =

LAZARUS VERSION. e Free Pascal

ol Lazarus

e log
Figure 14: QRIS

Figure 15:
Check the version number
in the about box
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DATABASE WORKBENCH

&

ABSTRACT

Database Workbench, a database development
tool has created the next major version 6 and is
already available.

I write about this tool because it is my favourite for
this kind of Job:

it is a development tool with support for Oracle, SQL
Server, MySQL, MariaDB, PostgreSQL, Firebird,
InterBase and NexusDB.

For those of you who are not yet familiar with the
tool, I start here an introduction that will show you
some extra ordinary capabilities it has.

Keeping in mind what some programs cost:

this is extremely cheap — especially for the quality

you get.

INTRODUCTION

Database Workbench is a database development tool
for novices and professionals alike.

It covers a range of tools, from basic design features,
with conceptual to physical diagramming tools, to
database object creation and modification. =»

(@

| el i B L R =il =B
| Bl e pam Fgmn ges Fos fesesn Hep

i

I'ijﬂ‘.ﬂ.l’m

- ™
- vk ihiat e i

P Vianagemert

@ s
i . Online Shap
B e

A e

{7 Shans sabusrs swrbing Dot abinas ‘Worthency

| Tl the Dy
[ T

o s 1.9 1 g b Pt rrtad
bk in vy hahihnsd sl

|
i i wdisme
| L
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It can generate test data, run queries or debug
stored procedures.

Migrate metadata *1 from one system to
another, to exporting or moving data.

It has a very special user interface which looks
clean and is consistent.

It has High DPI *2 support and

Multithreading *3 where possible

and includes a lot of tools to speed up the
development.

Some of these tools are extremely helpful special
for novices to the subject.
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META DATA

Metadata is data that provides information about
other data, but not the content of the data

such as the text of a message or the image itself.
Metadata is not strictly bounded to one of

these categories, as it can describe a piece of data
in many other ways.

HIGH DPI

(High)DPI (Dots Per Inch) is the relation between

size in pixels and the actual display size.

Here dot can be an equivalent for pixel in printing
terminology.

Applications can either use pixel sizes, or take into
account the actual display size.

In this second case, sizes are given in points.
Most of today operating systems use default DPI
set to 96 and allow to change it to higher value
manually.

The physical DPI can be determined from display
through the EDID protocol from physical

size data and actual resolution.

But the physical DPI is not used automatically
by the system so if you connect video output to
monitor with different size, then screen resolution
and visual size of controls

are not automatically changed.

Usually DPI is presented as one value but it can
be different for horizontal and vertical axes if pixel
is not square.

In addition to basic application DPI awareness
you can add own DPI options to your application
to allow users to set custom per application DPI to
overcome wrong system DPI setting.

MULTITHREADING

Multithreading is the ability of a program or an
operating system to enable more than one user at
a time without requiring multiple copies of the
program running on the computer.

Multithreading can also handle multiple requests
from the same user.
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THREE DIFFERENT EDITIONS AND MODULAR
DATABASE-SUPPORT

Version 6 introduces the Enterprise edition.
There are already the Basic and Pro Version.

. The differences:

BASIC
Is mostly for limited demand is practically
only to be used with:

o Commercial database development

* Ability to register more than 2 servers
& Ability to register/use more than 3
databases per server

* Ability to use multiple database
systems

PRO (Professional)
Has anything but not the special items of
team server

ENTERPRISE (for teams )
Connect to Database Workbench TeamServer

Database Workbench licenses are available
with support for a single database system
or for multiple database systems.

You can even add an additional database
support at a later stage if required.

UPDATES, UPGRADES & SUPPORT

You will receive free updates and support for
a year, additional update and support periods
can be purchased later at a small fee, see
each edition-section above for details.

This website address
https://www.upscene.com/database_workbe
nch/editions#featurenotes

lists a feature matrix that shows the
differences between the editions.

There are various pricing models for the three
editions and for the separate database
modules:

there's always a combination that has what
you need.
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LETS START
Database Workbench is a comple
development tool that can help
your database from scratch, mak
documentation (structures) to t
a complete database.

Even the creation can be done vi
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e ~

The diagramming tools allow you to do just that:

keep on modifying your database design without restrictions.
This can be done on two levels, the conceptual model and the physical ou how.
The conceptual model is somewhat more abstract, it's an "entity-relationship
You don't design tables, but 'entities’ with 'attributes'. Entities can have relatic
different cardinalities.

A relationship can be optional, required, one-to-one, one-to-many or m
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ER MODEL

An entity-relationship model (or
ER model) describes interrelated things of interest
in a specific domain of knowledge. A basic ER model is
composed of entity types (which classify the things of interest) and

specifies relationships that can exist between entities (instances of those
entity types).

In software engineering, an ER model is commonly formed to represent things a business

needs to remember in order to perform business processes.
Consequently, the ER model becomes an abstract data model, that defines a data-structure or
information-structure which can be implemented in a database, typically a relational database.
Entity-relationship modelling was developed for database and design by Peter Chen.
An ER model is usually the result of systematic analysis to define and describe what is important to
processes in an area of a business.

It does not define the business processes; it only presents a business data schema in graphical

form.

It is usually drawn in a graphical form as boxes (entities) that are connected by lines (relationships)
which express the associations and dependencies between entities. (See figure 6 at page 94)
An ER model can also be expressed in a verbal form, for example: one building may be divided into
zero or more apartments, but one apartment can only be located in one building.

Entities may be characterized not only by relationships, but also by additional properties (attributes)
(See figure 6 which include identifiers called "primary keys".

Diagrams created to represent attributes as well as entities.

An ER model is typically implemented as a database.

In a simple relational database implementation, each row of a table represents one instance of an
entity type, and each field in a table represents an attribute type. In a relational database a
relationship between entities is implemented by storing the primary key of one entity as a pointer or

"foreign key" in the table of another entity. (See figure 13 at page 100)
So far the lesson about Entities.

Once you've created your database, or if you have an existing database, or when you want to create
your database by hand, Database Workbench has database object editors.

These object editors have a consistent layout for all different types of database objects,
like tables, indices, stored procedures and so on.

Blaise Pascal Magazine 103/104 2022
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Sl

L;J Database Workbench v6.0.6 Pro

1d %@
Eile Edit Search Editors View Tools Windows Help

- - - - w - - - w
saL

__ SOL Editor {F.T.ll
L@

Figure 6

Click here to enable local sorting, groupng and fiterng.

Figure 7

Find deta Enber search teid here X A T | Find column |[Enter column name here

Fesult (Paps 1) Plan Analyss Statistics Parameters History

At the top is the toolbar, besides New, Copy, Save, Drop.
There's also a button to retrieve the SQL statement to create or modify the object.
Depending on the object type, there can be additional buttons, like Execute,

for example.
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Another tab holds the object SQL statement.

Tatile Praperties

Geraral Cohsmns Table Obmcts Options  DOL

Complete Modicatons

1 CREATE TABLE MEMBERS s

PERECORD INTEGER HOT MHULL
. PERSONID INTEGER NOT NULL
2 MEMBERTYPE INTEGER HOT NULL
: FIRSTDATE DATE.,
. LASTDATE DATE

MEMBERSTATE INTEGER
: PATMENT VARCHAR O/ COLLATE UTFE
10 PATMENTSESTATE INTEGER

LASTUPDATED DATE

PEMARKS BLOB SUB_TYPE

CONSTRAINT PH_MEMEBERS PRIMARY KEY |PHRECORD

15 8ET TERM ~~ |
« CREATE TRIGGER TRGMEMBERSINSERTED FOR MEMBERS ACTIVE AFTER
. begin
EXECUTE PROCEDURE SetRecordStacus new.PERECORD, 1301
. end
20 BET TERM i
. 8ET TERM "~
. CREATE TRIGGER TRCMEMBERSUPDATED FOR MEMBERS ACTIVE AFTER

. bagin w

Figure 9: create table

If supported by the database system, there's a tab that shows object dependencies.

Each object can have entries in a to-do list inside Database Workbench.

Depending on the object type, other tabs can be available, like data (for tables and views) or
stored procedures results.

||l

~ To-Do List for DetisFmermber:
" Tables
@ Procedures

To-Dho Lisk
Item Description | bssgned To

Hick here to add & TODG ibem

Figure 10: create a to-do
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With these object editors, you can create or modify your database

3{ |+ Edit Table...

objects in a user interface that looks alike for the different database x

systems.

There's no need to remember exact data types, the exact possible

options or the exact database system specific SQL syntax. Create,

click and save.

And there you go, you've got your table, your constraint and your

index.

Table Properties

Gereral Columrs Table Objects Opbiors DOL

o |2 5| Fa

Ciokurmin Namea
PRRECCORD
PERSONID
FEMBERTYPE
FIRSTDATE
LASTDATE
FEMBERSTATE
PAYMENT
PAYMENTSTATE
LASTUPDATED
REMARKS

WD NN W A e

oooooocoonm=

+ 10

Figure 11:
Crete the fieldnames
and then create table
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Column Type Length
[riteger w
Integes wr
Integes w
[ate w
Cnsbe w
Intmger v
YarChar v 20
friteges b
Doabe w
BLOB (text]) v

Tabsle Proparie:

Generdl Columrs Table Obijacts Ophiorn D04

Comgeete  Modificalons

1 CREATE TABLE MEMBERS

PERECORD

M PERSONID

5 MEMEERTYPE

. FIRSTDATE
LASTDATE

- MEMBERSTATE

. PATMENT

10 PAYTMENTSTATE

. LASTUPDATED

REMARKS

15 SET TERM ~

» CREATE TRIGGER TRGMEMBERSINSERTED

. bagin

EXECUTE PROCEDURE ZetRecordStatus new.PEKRECORD, LBO

. and **
20 BET TERM
» BET TERM ™"

« CREATE TRIGGER TRGMEMBERSUPDATED FOR MEMBERS ACTIVE AFTER

. bagin

9
*
z
2
:

i o el
Q d i

INTEGER
INTEGER
INTEGER
DATE
DATE
INTEGER
VYARCHAR
INTEGER
DATE

L] New Table.,

Drop Table
Duplicate...

Mews

Create

in Grant Manager..,

Copy DOL
Extract DDL...

Extract DOL 'With Optians...

Print...
Compare..,

Migrate...

Quick Browse Data...
Count Table Rows
Diedete All Rows
Muare DML

Export Data...

Export Diata as Scnpt

Show Description

Refresh List

NOT NULL
NOT NULL
NOT MULL

wl COLLATE UTF8

BLOB SUB_TYPE !
CONSTRAINT PHE_MEMBERS PRIMARY KEY

FOR MEMBERS

PERECORD

Procedures..,

ACTIVE AFTER

1
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MODERN CODE EDITORS

All code editors in Database Workbench support modern editor features: code

insight, code staples, code collapse and code templates.
You can also open an object editor for a specific object right from the code and system tables

have different colors.

PAGE 10/21

The code insight is called "SQL Insight" when it completes your code and "Parameter Insight"
when displaying hints when calling routines.
SQL Insight is code context sensitive.

When writing SQL, a list of available tables is only useful in a particular context, eg the FRoM clause of
your statement. The same goes for columns, not useful in a FROM clause, but it is in a SELECT clause.
Additionally, SQL Insight offers "join completion", when writing the JOIN clause, it will use database

metadata for foreign key constraints to help you finish your SQL statement.

Code Insight is available in all code editors, from normal SQL, to Triggers or Stored Procedures.
When entering a function name and opening parenthesis, Parameter Insight will kick in and show the
parameter names and types, this is available for database system built in functions and for stored
procedures or stored functions.
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selecting columns for your resultset,

This is & "tweo-vrary™ Visual Cussry Bulder, meaning that
youl Fures & SOL statemant active, & will be parsed and
wvisaly dsplyyed bo you,

Thee Formatiang options can be modifed in the
Praferences. Go to Fils, Prefenences, Visual Query

Figure 13: creating through visual Qery Builder

:' Wl Cruery Busider

op

s
- El

P RECORTY [ e PERSOMNID 1roe e
PORSOMID - eger B = THRLES Vo bt 15
PEMEER TYEE |1vm g LETTERS virChar{ 15
FIRSTDATE Dats ! FIUSTMAME ' b |
LASTOAEE [ ! [NBE TR Vo i

- T 2 S e
FRYENT Yl ISR v Tha( 1 5]

w* PATHENTITATE [ndnge | PERRDRES Y ha
LASTUPDATED Dialw GEMDER Varha |
FEMARIS 500 el RATEOMBLITY e Cha L2001

- ALCEEISID e
EMRIL T 00

[T RECCRDSTATLENAMES
[T smpctionowra

s Jais [sort Typafsort oradagmregen [ Groupeglc I smuecniomsts
M- am [HTe—— 0 [ srooatst
o] B rmsassa 0 ol
B PERSOMSFIRSTH O B varresion
[ PERSONS BEETY | [5 varsnecron
B PERSONS.PERADI O » B Ve
Bl PERSONG.REMAR O Fo Provecurm
B sveveers v (8] o

1 SELECT
. MEMBERS . PAYMENTSTATE,
PERSONS . SURNAME
PERSONE . FIRSTHAME
PERSONE . INBETWEEN,
PERSCHS . PERADRES
PERSONS . REMARME
. MEMBERS . MEMBERSTATE
« FROM
10 MEMRERS
= INNER JOIN PERSONS ON MEMBERS, PEREONID - PERSONS.PERIONID

TR | B




DATABASE WORKBENCH F PAGE 11/21
2.5
N

In stored code editors, code staples and code collapse is available
for easier code navigation and with packages, which can include multiple
functions and procedures, a package navigator helps you to go to specific routines
more easily.

With the proper data, you are now able to test your queries, views and stored procedures.
Testing stored procedure code can be a tedious task because of the lack of feedback while running
the code on the database server.
Oracle and PostgreSQL support a debugger API that can be used to provide step-by-step debugging.
Database Workbench includes a visual debugger for these database systems.

But there's more, for InterBase, Firebird and MySQL, Database Workbench supports a debugger
using emulation of the stored routine code and it works quite well.

TESTING AND DEBUGGING

After design and additional development comes testing and debugging.

Obviously, a new database needs data to do so. Database Workbench includes tools to import and
export data, either via an intermediate file or directly using the Data Pump.

Alternatively, a simple test-data-generator is included. You can easily create fake data including
dates, addresses, e-mail, people or company names.

* et Dty Genaritar Detlafimmarnber’
EE e A Y B -

Fillng Sottings  Progress B Messages

Hatmee Fiekd Type Mot BLAL P Hay Tabibe Setlings
| 5 [T ADDRESSES Rows: L0000 - =7l
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[T companEs - dan't il - 8
ki Cokumn Settings
[JET COUNTRIES - donk Fl -
I eMPLOYEES - doreFil [t Filwith - |[nothing] =
[CIFT GESDERNAMES - dorit Al - Treiisim HLL 10 % of raws
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[CIER motcELIMES - dont Fi -

[T BWOLCES - doritFE -

IR BMOTCESTATE - dont M -

[T e\OICESTATETYRE - dortt Fil -
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I becermse BE BT - dee® Bl

Figure 14: What and how to be tested
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Print..,
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£# Procedure Editor: Detlefimember [SETRECORDSTATLS]

B M x "'..v,-::E:-_,f | &
> ()

Procedure SETRECORDSTATUS / Debug Procedure (Cirl «F3)
Frooodure Descriphion Permissions DDl Deperdences To-Do . Plan Analyes DataiResuks
Irpit Parametars (CWEpUE Parametsrs
X AY X AY
Par ameter Type OF Type Length Scale Subtyps Mok NLLL - Defauit Parareter
1 ATD [0 Integer . |
2 ASTATLS [0 integer v |

. = BEGIN
insert into RECORDSTATUSINFC (PHKRECORD., COMMOMID. STATUSID
Lne Message

Figure 16: here you find the button to debug your procedure
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PRODUCTIVITY TOOLS

Database Workbench offers several productivity tools. Each database you use has a Workspace
available in which you can create folders with a custom set of database objects, for example to group
objects that are related, especially useful for databases with a large number of tables and other items.

You can also design database specific printable reports and store them in the Workspace, so you can

easily activate and print the reports later.

File Edit Search Editors Miew Jools Windows Help Figure 20:

The SQL Editor has a history page that
holds a number of your last performed SQL statements. This is very
useful and avoids having to enter the same SQL statement in multiple
work sessions. Alternatively, you can store SQL snippets re-usable
code in the Catalogs.
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Test Data Generatar,.
& cnpt Runner...
i Exftract Metadata..
N ) To-Do Lisk
;I @ Fecord Session Statements
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Ede Edit ﬁnrﬂ'l Editors “iew Tools ‘Windows Help

With the Search
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search object names, table,
index and constraint column Detdafimenbe
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T Birnd ey
- Find.., krl «F - v i1 ow

Fandl Mt F3
Bapluce ChrleH
JI" Find in Database—.  Shift+Ctrl +F

search Schermia For

'k_.-

This is a powerful tool to check

to see where an object is used,
or a specific piece of code can Schema - [EERES =
be found, especially if your Searchfor | v | [sewch |
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Figure 17:
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NEW:
THE ENTERPRISE EDITION WITH ITS TEAMSERVER

By default, Basic, Pro and Enterprise store your registered servers, databases and other
configuration items in your Windows profile.

The Pro edition allows you to store this in the roaming profile,
so you'll have the same set of servers and databases on other Windows machines you use to do your work.

The Enterprise edition adds the TeamServer service, running on an external machine.
Besides your personal set of servers and databases, this adds a centralized storage
for shared servers and databases for all developers in your team.

For shared database, the Workspace can include shared folders as well.
These are available besides your personal database specific Workspace folders
and are the same for all developers using this database.

This includes team based to-do lists.
TeamServer also stores your workspaces, includes team based to-do lists and adds additional SQL

and Code Catalogs, available for all connected users.

You van even add databases to the TeamServer Version Control System (VCS) via the Workspace.
Once you've done this, you can add database objects to the VCS,
and team members can't just modify these database objects: they are protected.
You have to 'check out' an objects, make your changes and then check it back in.

The SQL for the changes will be recorded automatically,
so there's a record of all changes between versions of the database.
You can also compare the current database version against recorded versions in the VCS.

CROSS-DATABASE DEVELOPMENT

Although lots of people use Database Workbench with support for a single
it really shines when you use multiple brands of databases. These applications offer a consistent

user interface so you don't have to get used to multiple, vendor specific, applications for each

database system.

But there is more. Database Workbench includes specific cross-database tools, like the Database
Compare and Database Migrator. The Database Compare allows you to compare meta data from one

database to another, even if these are on different types of servers.
For example, if your applications can use either a Firebird or MySQL database and you want to

make sure your development database on one systems is in the same state as on the other,
you can use the Database Compare tool for this. =
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Figure 22: database compare)
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