
8/24/2017 ‹#›

Continuous Intelligence
Velocity Culture: “If you think your users are idiots, 

only idiots will use it”, Linus Torvalds 2005

Proceedings in Contnnons Intelligence research

2018 version for Refsq

Jan Vlietland (standing on the shonlders of giants)



Key needs of the Softare Indnstry

• The softare market is evolving rapidly

• Reqniring a contnnons development of softare 
professionals

• Dnring BSc/MSc in Compnter Science/Softare Engineering: 
jnst 1 or 2 conrses abont Softare Architectnre, 
Reqnirements Engineering, Softare Delivery, Softare 
Development 

• A need for additonal contnnons Post-Academic edncaton 
and post-academic certicaton for softare professionals



NISI mission

• Advancing the Dntch softare indnstry by ofering tays to 
contnnonsly develop softare professionals and migratng 
traditonal torkforce totard the softare indnstry

• Actvely stmnlate social nettorking in the softare indnstry and 
peer2peer knotledge sharing by face2face gathering

• Striving for a Dntch Softare Indnstry that is among the best in the 
torld

• Joint research programmes and post-gradnate certicaton cnrricnla



NISI agenda

• Cybersecnrity & Contnnons Intelligence

• Contnnons Delivery 3.0

• Articial Intelligence

• Softare Prodnct Management

• Softare Bnsiness Development

• Blockchain Databases

• DevOps & Agile Scaling

• Agile Softare Architectnres & Eco-systems
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NISI core members

Dr. Jan Vlietland, altays 
passionate abont softare. 
Jan holds a PhD in Agile eco-
systems, is bnsiness head of 
NISI and is torking in the 
softare indnstry for over 20 
years.

Prof. Sjaak Brinkkemper is 
head of the facnlty of 
Informaton and Compnter 
Science and professor at 
Utrecht University, and NISI 
initator.

Dr. Slinger Jansen is assistant 
professor at the facnlty of 
Informaton and Compnter 
Science of Utrecht University, 
and heads research at large 
softare companies.



Agenda

1. Introducton

2. Contnnons Intelligence concept

3. Demonstraton

4. Contnnons Intelligence process

5. Contnnons Intelligence tooling

6. Closnre
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Contnnons Intelligence deined

Contnuous Intelligence is the antomaton of the softare nser 
tracking process, to enable softare companies in developing 

softare featnres that add the most valne.

Interestng read: htp://ttt.kde.cs.nni-kassel.de/hotho/pnb/AWIC.pdf

Example access www.nisi.nl for a little experiment



Main Research Qneston

Premise: “Companies want to deliver the most needed sofware 
for the lowest possible price. For that it needs to know what is 
most needed.”

Main research queston: “how to collect, analyze and present 
online informaton, to automatcally identfy the most needed 
sofware and prioritze sofware development actvites”

Interestng read: htp://ttt.kde.cs.nni-kassel.de/hotho/pnb/AWIC.pdf
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Fast discover by experimentng
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Objectve Contnnons Intelligence

Wisdom

Knotledge

Informaton

Data

Sonrce: Rotley (2007), The tisdom hierarchy - representatons of the DIKW hierarchy
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Contnnons Intelligence Demo 1

www.hotjar.com
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The Softare Development Process...

Users

Requirements EngineeringRequirements Engineering
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...snpported tith Contnnons Delivery Platorm

Contnnons
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Contnnons
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Deployment
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Deployment
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Integraton

Contnnons 
Integraton

Contnnons
Operaton

Contnnons
Operaton

Users



17

...expanding to...

Users

Antomatng the Eequirements 
Engineering process

Antomatng the Eequirements 
Engineering process
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... Contnnons Delivery 3.0
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Contnnons
Planning

Contnnons
Planning

Contnnons 
Intelligence

Contnnons 
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Contnnons Intelligence topics

Data 
Collectng

Data 
Collectng

Data 
Analyzing

Data 
Analyzing

Resnlt
Reportng

Resnlt
Reportng
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Knotledge

Informaton

Data



Typical Brotser & App tracking

• URL extensions (e.g. Urchin Tracking Modnle)

• Monse pointer or -tonch data

• History records (e.g. Cookies, Flash cookies)

• Fingerprintng (IP address, Brotser version, hardtare info)

• Logging

Mnst read: htp://spectrnm.ieee.org/compntng/softare/brotser-ingerprintng-and-the-onlinetracking-arms-race

Data 
Collectng

Data 
Collectng



Basic Brotser informaton

• Cache-Control: max-age=0 
• Connecton: keep-alive 
• Content-Length: 32 
• Content-Type: applicaton/x-ttt-form-nrlencoded 
• Accept: text/html,applicaton/xhtml+xml,applicaton/xml;q=0.9,image/tebp,*/*;q=0.8 
• Accept-Langnage: en-US,en;q=0.8 
• Cookie: tco=vt4rzlrn0yryn; pico=vt4rzlrn0yryn; tpag=pnqnhat31qrpr; ppag=pnqnhat31qrpr; tcss=3gv2mqinakctq; 

pcss=3gv2mqinakctq 
• Host: ttt.grc.com Referer: htps://ttt.grc.com/x/ne.dll?rh1dkyd2 User-Agent: Mozilla/5.0 (Windots NT 6.1; WOW64) 

AppleWebKit/537.36 (KHTML, like Gecko) Chrome/45.0.2454.99 Safari/537.36 
• Origin: htps://ttt.grc.com 
• Upgrade-Insecnre-Reqnests: 1 
• FirstParty: htps://ttt.grc.com 
• ThirdParty: htps://ttt.grctech.com 
• Secnre: htps://ttt.grc.com 
• Nonsecnre: htp://ttt.grc.com 
• Session: i0yalbs05l4ld

Sonrce : htps://ttt.grc.com/x/ne.dll?rh1dkyd2
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Basic App tracking

• Nearly endless possibilites, as the App is installed on the device 
potentally accessing many sonrces, snch as:
– Address Book, Calendar, Call history, Geographical locaton, Moving sensors, 

Clipboard, SMS records, Email, Microphone, Camera, File system, Blnetooth

• Availability of data depends on Device secnrity setngs, nsnally allot all 
by defanlt

Sonrce: htp://ttt.compntertorld.com/artcle/2509878/data-privacy/smartphone-apps--is-yonr-privacy-protected-.html
Sonrce: htp://ttt.appanalysis.org/

Data 
Collectng

Data 
Collectng

http://www.computerworld.com/article/2509878/data-privacy/smartphone-apps--is-your-privacy-protected-.html
http://www.computerworld.com/article/2509878/data-privacy/smartphone-apps--is-your-privacy-protected-.html
http://www.appanalysis.org/
http://www.appanalysis.org/


Data Analytcs – Linking Data

1. User enters Fnll Name and Email 
address

2. Netsleter is sent to nsers

3. User clicks the email

4. Web server records the Tracking 
code, IP address (and all other 
brotser data that is sent)

Fnll name
Email address

Email
Tracking code

Tracking code
IP Address

User registers

Illegal given GDPR!!!

Data 
Analyzing

Data 
Analyzing



Data Analysis – Machine Learning

Pong  nenral nettork: htps://yontn.be/bPkWMlCq2tc
Articial Mario player: htps://ttt.yontnbe.com/tatch?v=qv6UVOQ0F44

Theory: htps://en.tikipedia.org/tiki/Bayesian_nettork#Inference_and_learning

Wisdom

Knotledge

Informaton

Data

Data 
Analyzing

Data 
Analyzing

https://youtu.be/bPkWMlCq2tc
https://youtu.be/bPkWMlCq2tc
https://www.youtube.com/watch?v=qv6UVOQ0F44
https://en.wikipedia.org/wiki/Bayesian_network
https://en.wikipedia.org/wiki/Bayesian_network
https://en.wikipedia.org/wiki/Bayesian_network
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Excel



Hotjar

Note: Clond Analytcs Services collect data at 
their premise, not yonrs!



Hotjar Tracking snippet

Sonrce: htp://developer.pitik.org/gnides/tracking-javascript-gnide



Google Clond Prodncts

• Adtords

• Analytcs (basic visnalizaton)

• Machine Learning (advanced analytcs)

• Datastndio (visnalizaton)

• Clond Datalab (analytcs)

• Big Qnery (collecton)
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Contnnons Intelligence Tooling (and more)

SCMSCM BnildBnild IntegrateIntegrate QnalityQnality StoreStore TestTest DeployDeployPlanPlanTrackTrack MonitorMonitor
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4. Contnnons Intelligence process

5. Contnnons Intelligence tooling

6. Closure
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Research Avennes

Avenue 1: “Use Machine Learning to improve 
the Contnuous Intelligence process and 
Requirements Engineering Process”

Avenue 2: “Use Machine Learning to improve 
the Contnuous Planning process by 
automatcally prioritzing Sofware 
Development Actvites”

Interestng read: htp://ttt.kde.cs.nni-kassel.de/hotho/pnb/AWIC.pdf



Informaton

For more informaton abont the conrse yon can contact
• Jan Vlietland
• j.vlietland@nisi.nl
• 06 – 2041 1834

Don’t forget to snbmit yonr hometork!

ttt.nisi.nl

contnnonsdelivery30@nisi.nl

+31(0)30 - 268 5398

Copyright © 2017 Netherlands Insttnte for the Softare Indnstry (NISI) and Utrecht University
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mailto:j.vlietland@nisi.nl


Thank you for your attention!
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