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Model-Based Testing

Coverage Regulations
Goals Policies

Requirements

tools and
technigues to automatically derive test suites
and test scenarios from system specifications.

Derived tests can be executed using test Provengo
automation, exported as manual test books, or MBT Toolbox

generated as code for 3rd party tools.
: Validation Compliance

verify system or feature specifications, even
before implementation begins.

Model-Based Testing can also validate and
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Upsides of Model-Based Testing with Provengoég
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* Reduce time to market Security Issues in
Businesses
» Stay within budget izt 500 | @ Fo

Tariq Shaukat, CEO of Sonar, is “hearing more and

» Improve quality without sacrificing agility ore” about companies that have used Al to write

» Reduce development risks and deploy with confidence
_ Coding on Copilot: 2023 Data
« Get com prehenswe test coverage faster Suggests Downward Pressure
. _ on Code Quality 4 Gingy,
» Drastically reduce test maintenance efforts Including 2024 projections for specific code
» Uncover design errors earlier and at a lower cost v // ;
» De-risk usage of GenAl coding tools o |
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Automate More, Earlier

Traditional testing methods rely on
the QA team writing maintaining
test scenarios manually.
Maintaining alignment between
the requirements and the test
suites is tricky and laborious.

Automatic

Model-based testing captures
iIntended system behavior in a
formal model. It then uses this
model to automatically generate
test scenarios, and compose
optimized test suites. Maintaining
alignment between the
requirements and the test is done
automatically.

Since test suite generation is
automatic, it is very easy and fast
to generate and maintain test
suites focused on specific goals.

provengo.ai
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Reduce Maintenance Efforts

Changes” in system
requirements or interfaces
require changes to test suites
and individual scenarios.

Automatic
In traditional testing
techniques, this effort is
proportional to the amount of
test scenarios, which forces
QA team to choose between
being agile and having a good
test coverage.

Manual (+GenAl)

When using Provengo, users
can discard the old scenarios, _
update the model, and re-
generate the test suites. So St ‘y :

you can be both agile and Traditional Tes’rlng
have good test coverage. With

less effort.

* Or mis-alignments, ambiguities, and general mis-understandings between stakeholders. We know, we've been there ;-)
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Testing: Model-Based vs. Traditional

)
o

Test Scenario Generation
Test Plan Generation
Test Plan Maintenance

Requirement Validation

Scenario Visualization

Stakeholder Alignment

Measurable Functional Coverage

Test suite optimization

System and test documentation

Effect on Agile

Automation

Traditional
Manual
Manual

Manual, laborious
n/a

n/a

n/a

n/a

Manual, lots of work

Manual

Test maintenance decreases team velocity

After system development

Model Based Testing

Automatic

Automatic

Automatic

Automatic

Automatic

/

Helps align teams using automatically generated

visualizations and scenarios

Automatic

Automatic

Accurately documents intended system behavior

Faster+earlier feedback cycles, increased quality at no

cost to team velocity

Starts with design

provengo.ai
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Provengo System Overview

Provengo created a breakthrough general-
purpose model-based testing tool, allowing

Test Reports

Stakeholders / you to enjoy all benefits of model-based
dev, QA, '
A | N havioral vieualbation & testing today. .Provengo supports most
business, © ( validation tech stacks, Is easy to learn, and runs
compliance - On—premise.
B compliance verification \
specs, : & b
docun;er?ts, L diagrams optimized Le:rtrl]r;is 4—» implemented
user stories 4——-}
> o code %provengo validation test et
/ GenAl/LLM suites amufgr‘:]aa'tzgd “——F  system
policies —7
regulations

provengo.ai
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Modeling with Provengo

Describe intended system behavior using
various modeling languages, including

diagrams, low-code, form-based, and
specialized JavaScript.

Use Generative Al tools to turn requirements

INto code.

Provengo compiles multiple languages
into a single, complete model. This
allows users to create comprehensive
models by mixing and matching
intuitive, complementary descriptions.
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Model visualizations and

intended system behavior with non-technical stakeholders, before

development even begins.

Provengo Test-Book

Test Book for /Ic-insurance-gwt
Path: /Users/michael/Documents/Consulting/Provengo/ProvengoGH/clients/lc-ins
» Filter
Properties
Test 01-GIVEN 02-WHEN 03-THEN Labels
hasDebts h Claims hasMultiCoverage isChildPlaintiff isCollective isPolicyValid isPrimary isSelfClaim isTariffValid personCount claimAmount claimTopic result
Test1 No No Yes No expired No Yes Yes No 4 1000 counselling reject
Test2 No Yes No Yes collective Yes Yes Yes Yes 4 2001 treatments manual
Test3 No Yes No No gold No No Yes No 4 1000 counselling reject
Testd4 Yes Yes No No collective No No Yes No 8 1000 treatments reject
Test5 No Yes Yes No gold Yes No Yes No 8 100 counselling reject
Test6 No No Yes No gold No No Yes No 2 2001 treatments reject
Test7 No Yes Yes Yes collective Yes No Yes No 2 1000 tests reject
Test8 Yes Yes Yes No expired Yes No Yes No 2 2000 treatments reject
Test9 Yes individual Yes No 10 2001 tests Violation
Test10 No No Yes No collective No No Yes No 4 100 treatments reject
Test11 Yes No No No expired No Yes Yes No 4 10000 counselling reject
Test12 No Yes Yes Yes individual Yes No Yes No 8 2000 counselling reject
Test13 Yes No No Yes individual Yes No Yes No 4 10000 treatments reject
Test14 No Yes Yes No gold Yes Yes Yes Yes 1 1000 counselling manual
e
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Model visualizations and scenario
tables on this page automatically
generated using Provengo.
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Requirement Verification

Provengo detects both safety violations ("something
bad happened”, e.g. money transferred to an unknown
customer) and liveness violations ("something good did
not happen”, e.g. a user can remain forever at a free
tier that supposed be offered for a limited time only).

Provengo detects cases where the intended
system behavior does not comply with regulations
and company policies - essentially finding bugs in

the requirements before implementation begins.
Provengo provides the series of steps leading to the

violation, helping product definition teams correct

& testSpace.gv

MO L search..

Preview: 'testSpace.gv' X

reg-child-self.js

Aa J* 4t Bidirectional v~ Dot

,,,,,,,

BPMN

excluiive guewsy

isSelfClaim

isSelfClaim

isSelfClaim

isSelfClaim

isChildPlaintiff

.......

hasMultiCoverage

hasMultiCoverage

hasMultiCoverage

hasMultiCoverage

hasMultiCoverage

hasMultiCoverage

requirements before sending them to developers.

YES

isChildPlaintiff

1sChildPlaintiff No

Compliance
1ssue: A child
cannot submit

. . a0 1sChildPlaintiff
——P 1sChildPlaintiff 2 claim for
other family
members

isChildPlaintiff

No
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Automatic Test Suite Composition

nnnnn

uuuuuu

Define test coverage goals such as functionalities,
feature usages, events, sub-processes, or pairwise,
and let our advanced algorithms compose a test
suite optimized to your goals.

In seconds.

Provengo uses advanced algorithms such as
evolutionary programming to compose optimized test
suites based on user-defined criteria. This means that
test suite generation becomes easy, so you can focus
on testing a specific problematic feature, generate a
system-wide sanity suite, or a thorough UAT suite -

without all the time and effort this would normally take. Same system, different test plans
Two tests suites for the same system, generated using different
coverage goals. Visualizations generated using Provengo.
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Test Automation

sm’re
Test suite ready”? Now execute it using our many
automation options, including Selenium,

Playwright*, REST API, Email (IMAP), Text
provengo Messages (SMS), AS/400 (TN5250), and
command-line execution.

Provengo allows you to combine different automations in a

single test scenario, so you can kick off a process from a web

interface, check that emails were sent using our IMAP

integration, and validate that the back-end (or mainframe) got

the messages using REST. All on the same test.
oTe )

Need another automation connector? Talk to us, we're happy
to connect!

\__System Under Test

* Coming Soon

provengo.ai



http://provengo.tech

Script Generation

Generate tests in Python, Java, Gherkin, JSON,
XML... or any other text-based format.

Provengo allows users to convert test suites into files in any text-
based format. This way you can use Provengo to generate test

suites, and run these suites using your existing test infrastructure.

[ —

test_02.js X

samples >

test_02.js > ...

// script number 2
function test 2() {

// do: Start Browser at site
// check: Site is shown
cy.click(ALLOCATORS[“wake up/"
// do: Click the Wake Up butto
// note: The eyes should be op
cy.click(ALLOCATORS[“wear/sock
// do: Click the 'socks' buttc
cy.click(ALLOCATORS["wear/pant
// do: Click the '‘pants' buttc
cy.click(ALLOCATORS[“wear/shi|
// do: Click the ‘shirt' butty
cy.click(ALLOCATORS["wear/sho
// do: Click the ‘shoes' butt
cy.click(ALLOCATORS[“brush te
// do: Click the 'brush teeth

T ——

| 2 ensemble-script.py X
@ ensemble-script.feature X
| e -
products > test-scripts > ensemble > @ ensemble-script.featur nsemble > & ensemble-scnpt,py
# Auto-generated python script file # Auto-generated python script file
# Containing 40 scripts # Containing 2 script
Feature: Generated Test Suite ## performActi pts
mAction.py

# script number 1 > def performAction actionType, subject ))&
Scenario: Scenario #1 ' o
Given isCollective is "expired" #H# -

And personCount is "4"
And isPrimary is "Yes"
And isSelfClaim is "Yes" # script number 1
And isChildPlaintiff is "No" def test 1():

And hasMultiCoverage is "Yes" N

And isPolicyValid is “"No" performAction("wake up", * ")

And isTariffvalid is "No" performAction("wear", "pants")
And hasExistinglaims is "No" performAction("wear", "Shoes")
And hasDebts is "No" performAction(" s
When claimTopic is "counselling" £ ) wear”, Shlrt")
And claimAmount is "1000" performAction("wear", "socks")
Then result should be "reject" ze;formAction("brush teeth", ")
ave breakfast??
# script number 2 # breakfastT o
Scenario: Scenario #2 astlype: quick
Given isCollective is "collective" performActlon("eat--, “cereal")
And personCount is "4" performAction("eat", “banana")

And isPrimary is "Yes"

# woke up late??
performAction("go out", "m)

\

(]

ak ;L
suite
2

ovengo

any
text
format

provengo.ai
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Testimonials

Provengo has confirmed again and again The Provengo concept of Model Based Testing
why we brought them on - their solution is for the masses is the way of the future. It reflects
extremely valuable and has shown that it tools and languages that allow to reach complete
can meet our needs and help us reduce coverage, Risk Based Testing, easy integration
development costs and time while with the new Al Era, explainablility and relatively
Improving our coverage. | strongly believe easy test maintenance. Provengo is on the right
iIn Provengo and their ability to make a path to improve and change how QA is done.
dramatic change in the development world.

Mikhail Korman, CTO, Tamir Zano, CTO DevOps & Automation Manager,

Ayalon Insurance Ness Technologies
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Solid Scientific Foundations

. : : Read the original 2012 paper, published on
Provengo is based on Behavioral Programming, a Communications of the ACM. here:

novel executable modeling paradigm developed by https://doi.org/10.1145/2209249.2209270
David Harel, Assaf Marron, and Gera Weiss™ circa &

2010. Using this paradigm, users create intuitive
descriptions of complex systems by combining
multiple simple behaviors. A lot of academic and
field work has gone into Behavioral Programming

since the original papers were published, including

notable contributions from members of the B 3 peeterestarn 1o play,one plae
] e haVI oral then the other player marks a square
Provengo founding team.

with O, then X plays again, and so on;
Programming

SquareTaken: Once a square 1S

marked, it cannot be marked again;
DetectXWin/DetectOWin: When

SPELLING OUT THE requirements for a software system

under development is not an easy task, and translating

captured requirements into correct operational software

can be even harder. Many technologies (languages,

modeling tools, programming paradigms) and

methodologies (agile, test-driven, model-driven) were

designed, among other things, to help address these

review articles

CCCCCCC

DOI:10.1145/2209249 .2209270
To illustrate the naturalness of con-

structing systems by composing be-
haviors, consider how children may be
taught, step-by-step, to play strategy
games (See Gordon et al.**). For exam-
ple, in teaching the game of Tic-Tac-
Toe, we first describe rules of the game,

A novel paradigm for programming reactive
systems centered on naturally specified
modular behavior.

BY DAVID HAREL, ASSAF MARRON, AND GERA WEISS

aplayer places three of his or her marks
in a horizontal, vertical, or diagonal
line, the player wins;

Now we may already start playing.
Later, the child may infer, or the teach-
er may suggest, some tactics:

AddThirdo: After placing two Os in
a line, the O player should try to mark
the third square (to win the game);

PreventThirdX: After the X player
marks two squares in a line, the O play-
er should try to mark the third square
(to foil the attack); and

DefaultOMoves: When other tac-

Provengo is proud to be the first company to bring
Behavioral Programming-based tools to
mainstream markets

&

* One of Provengo's founders

challenges. One widely accepted practice is to formalize
requirements in the form of use cases and scenarios.

o . .
nnrnnnh 1INt 11cInNno coonaring

tics are not applicable, player O should
prefer the center square, then the cor-

provengo.ai
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This test map, generated by the
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