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WHAT IS Al

DataFlex




Al IS A HUGE UMBRELLA

DataFlex

Artifical
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Machine
Learning

Deep
Learning

Natural
Language
Processing
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WHAT I'’LL SHOW YOU TODAY

1.
2.
3.
4.
5.
6.
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How an LLM actually works

RAG — giving the Al reference documents
Demo: the DataFlex docs Al chat

MCP - giving the Al hands

Demo: Al in your SQL databases

Demo: the Al Agent inside the Studio



HOW AN LLM WORKS

DataFlex




“IT"S AUTOCOMPLETE. REALLY.”

T r—

France I 17%
and B 15%
the [ 9%

Logan B 7%

which 4%

Henry 3%
northern 3%
central 2%

northeastern 2%
Paris 1%
Texas 1%
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“IT"S AUTOCOMPLETE. REALLY.”

Here N 24%
You B 18%
The B 12%

User: Give me some ideas for Certainly S 10%
what to do when visiting
Amsterdam.

Sure - 8%
A 6%
Al There 5%
If 4%
Some 3%

First 2%
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“IT"S AUTOCOMPLETE. REALLY.”

best T 19%
number [ 17%

most B 12%

User: Give me some ideas for cty  mmmm o 10%
what to do when visiting
Amsterdam.

top | - 9%
first 6%

Al' The main 5%
canal 4%

Netherlands 3%
very 2%
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“IT"S AUTOCOMPLETE. REALLY.”

User: Give me some ideas for
what to do when visiting
Amsterdam.

Al: The number __
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“IT"S AUTOCOMPLETE. REALLY.”

thing N 38%
reason [ 15%
place 1%

User: Give me some ideas for tip 8%
what to do when visiting straction 79,
Amsterdam.

activity 5%
rule 4%
priority 3%
spot 3%

Al: The number1___

goal 2%
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“IT"S AUTOCOMPLETE. REALLY.”

(o — 4%
you B 9%

for B 8%

User: Give me some ideas for about W 6%
what to do when visiting | 59
Amsterdam.

that B 4%
people 3%
when 3%

visitors 2%

Al: The number 1 thing ___

everyone 2%
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“IT"S AUTOCOMPLETE. REALLY.”

do I 58%

see B 12%
know 7%

User: Give me some ideas for try 5%
what to do when visiting visit 4%
Amsterdam. experience 4%

' consider 3%
Al: The number 1thingto __ explore 3%

remember 2%
book 1%
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“IT"S AUTOCOMPLETE. REALLY.”

DataFlex

User: Give me some ideas for
what to do when visiting
Amsterdam.

Al: The number 1thingtodo __

in . 51%
when [0 1%
while 0 9%
during = 7%
for B 5%
if 4%
on 4%
as 3%
is 2%
2%
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“IT"S AUTOCOMPLETE. REALLY.”

B 16%
would 7 10%

User: Give me some ideas for might =mm 8%
what to do when visiting has G 7%
Amsterdam.

can Bl 5%

Al: The number 1thing to do in remains 1 4%
Amsterdam today © 3%
arguably © 2%

? 1%

L]
®
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“IT"S AUTOCOMPLETE. REALLY.”

the N 28%

[FIexRoads! N 23% ]
a B 12%

User: Give me some ideas for - v
what to do when visiting
Amsterdam.

an B 6%
this B 4%

Al: The number 1 thing to do your 3%
in Amsterdam is to attend __ that 3%

Amsterdam 2%

sessions 1%
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“IT"S AUTOCOMPLETE. REALLY.”

DataFlex

User: Give me some ideas for
what to do when visiting
Amsterdam.

Al: The number 1thing to doin
Amsterdam is to attend FlexRoads!

END

It
You'll

during

D 43%
SN 20%
B 10%
BN /7%

R 5%

because | 4%

for
if
and

| 3%
3%
2%
2%
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HOW DOES IT LEARN

months, huge cost

Websites

Repeat billions of times

DataFlex 1*50 YEARS*



MODEL SIZES

1T
&
b
c 100B
e
©
Q.
©
5 10B
5=
=
=
Z
1B

DataFlex

Model sizes (rough order of magnitude)

A

~3B parameters

~70B parameters

~1T+ parameters

Tiny

el

runs on laptop

runs on a server

Frontier

runs in a data centre

[
I'|'|'|"|'

-
e—
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THE LIMITS

@ Frozenintime @ Generic

W

! It only knows what existed It learned from the
when it was trained. public internet.

g .

'© Confidentlywrong @)  No hands

(D @

It can invent things It can talk, but it can't do
(“hallucinate”). anything on its own.
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“THINKING” MODELS

Normal LLM

Answer...

Thinking LLM

Answer!

DataFlex
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“THINKING” MODELS

Should | walk or drive to the

car wash? It's only 100 meters.
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“THINKING” MODELS

& & &l

[ cioude ) Ai n-i
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“THINKING” MODELS

...but the car is still at home.

DataFlex 1*50 YEARS*



“THINKING” MODELS

The user wants to go to a carwash 100 meters away and asks whether to drive or walk. My
first instinct is "100 meters is tiny — obviously walk, it's better for the environment and faster
than starting a car for such a short distance.”

But wait. Let me reconsider the actual goal. A carwash is a place where you wash a car. If the
user walks there, they arrive without the car. There's nothing to wash. The entire purpose of
the trip fails.

So the distance is a red herring. The 100 meters is irrelevant to the decision, because the car
IS the object of the errand, not just the vehicle for getting there. The user must drive — not
because driving is more convenient over 100 meters, but because the car has to physically be
present at the destination.
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“THINKING” MODELS

Drive the CAR there.
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MAKING LLMS USEFUL: RAG AND MCP

DataFlex




TWO WAYS TO MAKE LLM SMARTER

RAG MCP
Retrieval Augmented Generation Model Context Protocol
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RAG - WHAT IS IT?

 Retrieval: Look up relevant information
- Augmented: Add them to the context of the conversation
- Generation: Let Al write the answer

RETRIEVE

L IIL 1N
H BN

Question

1

|

L IIL 1N
H BN
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HOW DO YOU FIND THE RIGHT INFORMATION

KEYWORD SEARCH SEMANTIC SEARCH
\ /
/
car engine automobile vehicle car engine automobile vehicle
features safety features safety

9 © o 0 O

Matches exact keywords only Understands meaning, finds related results

X
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HOW DO YOU FIND THE RIGHT INFORMATION

[0.3,0.4,0.1,1.8,1.1..]]
e B [07,1.4,2.1,4.8,4.1..]

[0.3,0.4,0.1,1.8, 1.1..]

[1.2,0.3,1.2,4.1,1.8..]]
v
8]

[0.7,1.4,21,4.8,4.1..]

@ [1.2,0.3,1.2,4.1,1.8..]
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VECTOR EMBEDDINGS
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VECTOR EMBEDDINGS

e

Embeddings closest to E(tower)

it

onstructed)

ower )

DataFlex

- N

E(towers)
E(gate)
E(building)
E(skyscraper)
E(roof)
E(built)
E(dome)
E(facade)
E(constructed)
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VECTOR EMBEDDINGS

12,288
coordinates

Embedding space

12,288-dimensional

07
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DEMO: RAG-BACKED Al CHAT

DataFlex




LET’S SEE IT

E DataFlex Documentation +. Ask Al Q Search (¥K)

DataFlex Al Assistant

Ask questions about DataFlex programming, get code examples, and explore the documentation with Al-powered assistance.

Chat with DataFlex Al Connected - 25.464 documents indexed

®

DataFlex Al Assistant

Ask me anything about DataFlex programming,

classes, methods, or best practices.

How do | get the middle 3 characters of a string? Hoe gebruik ik pbEnabled? What is the cWebView class?

(Ask a question about DataFlex...
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https://test.docs.dataflex.dev/

BEHIND THE SCENES

#ﬂ--ﬂ--ﬁﬂ-——ﬁ-_——_-----—-—----ﬂ-ﬂ-_-ﬂ-‘

! \
I I
: :
I I
I I
r E : : r 4 p
I I
o) : : Y —_j =
| 5 : : s ©
User : : Rerank Top N LLM
| question : Vector : chunks generates
, embedding , injected answer
: : with citations
: ; —
\ I
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COMBINING KEYWORD AND SEMANTIC SEARCH

Keyword search
Typesense

bl Bl

Doc A
Doc B
Doc C
Doc D
Doc E

N

Vector search
ChromaDB

Y e - |

Doc C
Doc A
Doc F
Doc G
Doc D

RRF

Reciprocal Rank Fusion

DataFlex

.

RRF(d) =)

1

k+r;(d)

Example: k = 60

If a document is missing from
a list, it contributes 0 from
that retriever.

RRF scores fr——————
Re-ranked results
Keyword | Vector Total
i rank rank score 1. Doc A
Doc A 1 2 | 0.03252 2. DocC
DocC | 3 100327 || 9 DocD
DocD | 4 5 | 0.03101 4. DocB
5. DocF
Doc B 2 — 0.01613
Doc F 3 | 0.01587 e SN
0C = .
7. DocE
Doc G - 4 0.01563 K Y
Doc E 5 5 0.01538 Documents found by both

retrievers rise to the top
because their reciprocal-rank
scores add together.
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HOW WE KEEP IMPROVING

Prompt And Response

Prompt

How can | build a psMask for a cWebForm so a user can enter a time value like 13:25:01?

Response

To allow a 'cWebForm' to display a time like "13:25:01", set its "psMask’ to a time mask and explicitly set the data type so the mask is interpreted
correctly. For a 24-hour time with seconds, the mask would be:

““dataflex

Set peDataType to typeAscii
Set psMask to "hh:mm:ss”

The time mask tokens support:
-"h" = hour "'0-9°
User Feedback Comment

peDataType should be set to typeTime and not typeAscii or it will not work.
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HOW WE KEEP IMPROVING

DataFlex

docs/VdfClassRef/Web/cWebBaseDEO-Property-psMask.md VdfClassRef
docs/VdfClassRef/Windows/cCJGridColumn-Property-psMask.md VdfClassRef
docs/VdfClassRef/Web/cWebColumnDate-Property-psFooterMask.md VdfClassRef

docs/VdfClassRef/Web/cWebColumnSuggestion-Property-psFooterMask.mc VdfClassRef

docs/VdfClassRef/Web/cWebForm-Property-psinputMode.md VdfClassRef
docs/VdfClassRef/Web/cWebColumn-Property-psFooterMask.md VdfClassRef
docs/VdfClassRef/Web/cWebColumnTags-Property-psFooterMask.md VdfClassRef

docs/VdfClassRef/Web/cWebColumnCheckbox-Property-psFooterMask.md VdfClassRef

Web

Windows

Web

Web

Web

Web

Web

Web

3.70553846
0.50000000
0.44202898
0.43571428
0.42957746
0.42361111
0.41216216

0.40666666
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HOW WE KEEP IMPROVING

DataFlex

Description

The psMask property provides support for data masking.
This mask is used for display, and in edit mode if peDataType is set to typeASCII.

For data types (peDataType) other than typeASCII, psMask is not used while a control is in edit
mode (has the focus). In edit mode, it uses the psTimeFormat which can be set in the cWebApp
object.

You should set peDataType explicitly for psMask to work as intended.

Set psMask to manually assign a mask to the text displayed by the control. For more information
on valid mask strings, see Field_Mask.

If the control has a data binding (Entry_ltem), then data masking is automatically set according
to the DataDictionary rules (Field_Mask.

Without a data binding, you have to set piPrecision and piMaxLength for numeric controls.

To use a specific mask (in conjunction with a specific peDataType or not), see psMask. If you use

typeNumber and want to use decimal places, make sure you set piPrecision, since it defaults to
0.
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HOW WE KEEP IMPROVING

Description

The psMask property provides support for data masking.

This mask is used for display, and in edit mode if peDataType is set to typeASCII.

For data types (peDataType) other than typeASCII, psMask is not used while a control is in edit

mode (has the focus). In edit mode, it uses the psTimeFormat which can be set in the c\WebApp
object.

Use typeAscii
to make the mask
work in edit
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HOW WE KEEP IMPROVING

1. Better docs — clearer text, better examples
2. Better retrieval — clearer chunks, tweak relevance scores

3. Better behaviour — system instructions that tell the Al when to refuse, when to ask
back, how to cite.

DataFlex 1*50 YEARS*



HOW WE KEEP IMPROVING

- Less mistakes through feedback

* Increase knowledge:
- DataFlex books
- DataFlex Learning Center videos
- DataFlex Reports
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MAKING LLM’S USEFUL: MCP

DataFlex




MODEL CONTEXT PROTOCOL

Different Al assistants Available tools

s @ File reader

File editor
M C ' j
I N

Standard tool interface Compiler
J
N
Database
connection
»,

[ Many Al assistants <> one standard MCP <> many tools J
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THE CONTROL LAYER

- Responsibilities of the MCP layer:
» Lists the tools
* Holds each tool’s definition
» Describes behavior
* Enforces the rules
* Routes and returns
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Tool call
i ™
name: "SalesDB"
query: "SELECT TOP 5 @ Database connection tool Actual database
customer_name, total P £ i i
FROM orders ORDER BY Tool definition
total DESC"
server: "mssql.company.local”
query. "SELECT ..." ) SELECT TOP 5 customer_name, total
& 1] 1 FROM orders
M C P . Y access: read only O Y. besiibet
—— N Result (top 5 rows)
TR ETITIET
manages the tool call CUSgEes Dane ot
Acme Corp 12400
€ =1 BuseRetal 9830
Sunrise Ltd 7710
You lmplemer]t how the NorthPoint Inc 6520
MSSQL query is executed F— 5D
- N and rows are returned. -
Returns rows \ / . J
. J
| Acme Corp 12400
Blue Retail 9830
Sunrise Ltd 7710
NorthPoint Inc 6520
b Greenway LLC 5410 B ) Al never touches the database directly ]
v
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DEMO: Al AWARE SQL DATABASES

DataFlex




Al IN SQL DATABASES

- Early research and development phase
» End-user focused
* You decide data input, now also output
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THE SEMANTIC LAYER

+ Generic tool calling: Al writes raw SQL, guessing
» With sematic layer: Al works with business concepts you defined
* You control the meaning — correct, consistent, governed answers

£ &
What was our revenue
from COMPANY

last quarter?

. -
~= Semantic Layer
invoice lines - credit notes
e e - (on invoice date) —) “
©
“COMPANY” =P customers 10000-10499 @
A A
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EXAMPLES - ADVENTUREWORKS2012

+ “What is our total revenue?”

_ WhattheAlpicks | Result
SUM(SalesOrderHeader.TotalDue) — includes tax + freight $123,216,786
SUM(SalesOrderHeader.SubTotal) $109,846,381
SUM(SalesOrderDetail.LineTotal) < defined revenue $109,846,381

- $13.4M (12%) overstated just by grabbing obvious column
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EXAMPLES - ADVENTUREWORKS2012

* "How many orders did we have?”

What the Al picks . Result

COUNT(*) on the joined rows 121,317
COUNT(DISTINCT SalesOrderlID) « defined order _amount 31,465

* Nearly 4x too high
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EXAMPLES - ADVENTUREWORKS2012

- “What is our average order value?”

- AOV = revenue + orders, so errors #1 and #2 stack:
+ Generic Al (TotalDue + line-item count): $123.2M /121,317 = ~$1,016
- Defined avg_order (LineTotal + distinct orders): $109.8M / 31,465 = ~$3,491
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DataFlex Insights

an 2007 was dus Mountain-200 Black, 38 met € 2.176.123,80 omzet

k van de totale omzet per jaar voor alle jaren
n, inclusief korting

LU

bt

L]
™ J= y

DT O
AR T

€ 42.011.037,18

mzet met € 42.011.037,18

DataFlex 1*50 YEARS*



WHERE THIS IS HEADED

- Extract from Data Dictionaires -> structural layer
- Al Portal -> judgement layer
» Charts, dashboards, reports
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DEMO: THE Al AGENT INSIDE

THE STUDIO

DataFlex




FROM “Al THAT ANSWERS” TO “Al THAT DOES”

DataFlex

=

Chat assistant

answers qUEStiOI'IS

What is the capital
of France?

l

The capital of
France is Paris.

“\\

4

N N
L

l

[ Responds with text.

Agent

takes actions, reads results, tries again

= "
-~ -_\-""'\-.\\‘.‘
v‘_ \
f——
f—
k|

try again

o Delivers a final answer.

J/
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THE STUDIO AGENT: WHAT IT IS

WebOrder - DataFlex 2026 Studio 99.0

o File Edit Ted View Project Debug Database Tools Window Help
T ha e PO X 2C 8 & BEERL;AEASE L 2R BO0LEHL A QARE % LR &8 OCEH&D

WebAppsre = B4-bit = Q@ » > ¥ Tyl Yy 5, (@) Type file to open o o5 B B EE O =@ gy o=
Table Explorer a }C| Package Manager FlexRoadsDemo.wo™ 4k =X |AI Agent (Inactive) o=
BEE 2 BT 55 ' x| ®
s> B CodeMast 56 {)bject GCGlCit}" is a clWebColumn Customer.Purchases directly as a cWebColumn with a currency mask. &
» B CodeType 57 Entry Item Customer. City Let me now make the edit:
> % Custemer 5g Set pECapt ion to "Cit},f" Hmm, the column was inserted but it ended up after oColStatus . Let
» DFLastlD : - : .

N me fix the orderning so Total Revenue sits before Active, and also clean u
> B Inventory >9 SE-F plh’ldth to 160 the extra blank Iing' ’
> [ OrderDetail 60 End Object :

» BB OrderHeader 61 Let me also clean up that extra blank line between the two columns:
» EH OrderSystem 62 {)bject oColState is a cWebColumn Let's do a final read to confirm the whole file looks perfect:
i % :Z‘:Zfrm” 63 Entry Item Customer.State Everything looks great! Here's a summary of what was added:
s [l WebAppServerProps 64 Set psCaption to "State” N tomn — (ST e fine 7379
» FH WebAppSession 65 Set pih’idth to 80 ew column olTotalRevenue (line )
> B WebAppUser 66 End_{)bj ect Object oColTotalRevenue is a cWebColumn
67 Entry_Item Customer.Purchases
68 Object oColPhone is a cWebColumn Set psCaption to "Total Revenue®
Set piwidth te 138
69 Ent r‘y_Item. Customer.Phone_Number Set pbPromptButton to False
70 Set psCaption to "Phone™ Set peAlign to alignRight
71 Set pilWidth to 140 End_Object
72 End Object
73 Detail Explanation
74 Object oColTotalRevenue is a clWebColumn Customer.Purchases — the running total of all
75 Entry Item Customer.Pu rchases Field order amounts for each customer, maintained
76 Set psCapt ion to "Total Revenue" automatically by cOrderHeaderDataDictionary
77 Sl pi’hlidth to 130 Position Between Phone and Active — a natural place before
78 Set pbPromptButton to False the boolean column
79 SE-F pEAllg" to al]‘gnﬂlght Alignment alignRight — standard for currency/numeric values
80 End Object
a1 o= Currency Inherted from the DD, which sets
. . . MASK_CURRENCY _WINDOW on P h E
82 Object oColStatus is a cWebColumnCheckbox formatting s e
cCustomerDataDictionary
83 Entry Item Customer.Status
84 Set psCaption to "Active" claude-sonnet-4-6 - 127.408 in - 2.435 out - 04187
85 Set piWidth to 7@
26 End_{)bj ect Great. Can you try to compile it?
a7
88 End Object sure!
89

- Compile current project?

» ||§| DemoWebSelectionFormowe (11) compile command.
s B WebApp.sre (1) Compile the project to venfy the new FlexRoadsDemeo.wo view with the Total

Revenue column builds without errors.

4

Waiting for response...

Da ta F Iex B Table Explorer Code Explore.. [} To Do List [WebApp.src] Problem Resolution [WebApp.src] e e o e e I*50 YEA RS*/

C\DataFlex 99.0 Examples\WebOrder\App5rc\FlexRoadsDemo.wo NUM



THE DATAFLEX-SPECIFIC TOOLS

» read_code — read source files in the open workspace (from the editor buffer).
» edit_code — insert/modify lines in the Studio editor.

- compile — run the DataFlex compiler.

» read_output — read errors and warnings.
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THE DATAFLEX-SPECIFIC TOOLS

» read_code — read source files in the open workspace (from the editor buffer).
» edit_code — insert/modify lines in the Studio editor.

- compile — run the DataFlex compiler.

» read_output — read errors and warnings.

- command line — execute terminal commands.

» search_docs — search through the documentation for extra context
» create breakpoint — create breakpoint on a line.

- debugger — go through breakpoint step by step and read it out.
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WHERE THIS IS GOING

» Today: it can do small, well-scoped tasks reliably.
» Soon: longer, multi-file changes, refactors, test generation.
* Progress is about better tools and better context.
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["END*/
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