
Vesal Vojdani, 10. veebruar 2023

AKT süvenduspraktikum
Miks on seda vaja?  
Miks Simmo ja Karoliine? (Ja mitte Vesal ja Varmo)



Programmeerimine tulevikus?

• ChatGPT oskab päris hästi AKT 
ülesandeid lahendada!


• Programmeerimine ongi lihtne.


• Aina olulisemaks muutub koodi 
korrektsus ja turvalisus.


• Mis on programmeerimise 
tulevik?

Ajad on muutumas



Kuidas tuleviku ennustada?
Teaduskonverentsid ➡︎ (20 aastat) ➡︎ firmadesse 

• “SCRUM Development Process”. Ken Schwaber. Business object design and 
implementation: OOPSLA '95 workshop proceedings 

• Ma õpetasin aastal 2005 funktsionaalprogrammeerimist. 
Keegi ei uskunud, et see on kasulik…


• Kui midagi on OOPSLA, POPL, PLDI, ESOP 
konverentsidel moes, siis jõuab varsti teieni!


• Sellepärast on vaja, et meie osaleks ka 
mingil määral teadusestöös… 


• Ja tutvustaks seda teile!



Programmeerimise tulevik

Masinprogrammeerimine Verifitseeritud 
programmeerimine

Intelligentsed 
arenduskeskkonnad

 
 

 

Page 4 of 46   

 

   CISQ Consortium for Information & Software Quality   I  The Cost of Poor Software Quality in the US: A 2020 Report 

1. EXECUTIVE SUMMARY 

 

This report was developed during especially turbulent times with the world battling a global pandemic. Yet, 

software continues to grow, proliferate, and enhance our digitally enabled lives. As organizations undertake 

major digital transformations, software-based innovation and development rapidly expands. The result is a 

balancing act trying to deliver value at high speed without sacrificing quality. Generally, however, we are not 

very good at balancing. Software quality lags behind other objectives in most organizations. That lack of primary 

attention to quality comes at a steep cost, which is revealed in this report. While organizations can monetize the 

business value of speed, they rarely measure the offsetting cost of poor quality.   

 

For the year 2020, we determined the total Cost of Poor Software Quality (CPSQ) in the US is $2.08 trillion (T). 
We also note that the 2020 US figure for the software technical debt residing in severe defects that need to be 

corrected would be $1.31 T (minus interest) but did not include technical debt in the total CPSQ since it 

represents a future cost which is increasing (14% rise since 2018). The graphical results are shown below.  

 

Figure 1: CPSQ in 2020 in the US 

 

 

Specifically, we determined that: 

 

• The largest contributor to CPSQ is operational software failures. For 2020 we estimated that it is ~$1.56 

T, a 22% growth over 2 years – but that could be underestimated given the meteoric rise in 

cybersecurity failures, and that many failures go unreported. The underlying cause is primarily 

unmitigated flaws in the software.  

• The next largest contributor to CPSQ in unsuccessful development projects totaling $260 billion (B), 

which rose by 46% since 2018. The project failure rate has been steady at ~19% for over a decade. The 

underlying causes are varied, but one consistent theme has been the lack of attention to quality.  

• Legacy system problems contributed $520 B to CPSQ (down from $635 B in 2018), mostly still due to 

non-value added “waste.”  

 
The detailed calculations leading to these totals are found in section 3 of this report.  

Kehvast tarkvarast tingitud kulu USA majandusele aastal 2020.

https://www.it-cisq.org/the-cost-of-poor-software-quality-in-the-us-a-2020-report/

https://www.it-cisq.org/the-cost-of-poor-software-quality-in-the-us-a-2020-report/


Tasakaal?
University of Cambridge 
Machine Learning & AI



Tasakaal!
University of Cambridge 
Programming Languages 
Semantics & Verification



Tasakaal?
University of Tartu 
Programming Languages 
Semantics & Verification



Tasakaal?!?
University of Tartu 
Programming Languages 
Semantics & Verification



Ok, mõned on veel
Vesal Vojdani & Kalmer Apinis 
Dietmar Pfahl (+doktorandid)



• Programmeerimiskeelte töörühma 
taassünd Tartus!


• AKT eksamid oluliselt inimlikumaks 
läinud… 😅


• Artikkel ilmumas: 
ESOP 2023: 32nd European 
Symposium on Programming. 

• Fundamentaalne teadustöö! 
See ei ole rakendusuurimus, vaid: 
kuidas programmeerimist saab 
(terves maailmas) paremini teha!

Simmo Saan



Intelligentsed arenduskeskkonnad
Practical Research on IDEs

GobPie: An IDE Integration for Goblint Using

MagpieBridge

Karoliine Holter and Sarah Tilscher

University of Tartu and Technical University of Munich

PRIDE, June 2022



• Programmeerimiskeelte 
töörühma tegelik juht! :)


• AKTs kooskõlastaja… 

• Projektitöö: GobPie!  🥇


• Doktoritöö teema:  
Seletatav tõetuu 
programmianalüüs.

Karoliine Holter



Kokkuvõte: väga toredad õppejõud
Loodetavasti Simmo ise räägib sisust… 😀

• Ma luban, et väga tore ja hariv saab olema.


• Ma olen ise väga suur Simmo & Karoliine fänn ja ootan põnevusega, 
mis nad meile siin õpetavad. 


• Instituut on siin ka oma prioriteedid paika pannud: 
Simmo ja Karoliine valikuline süvenduspraktikum → ruumis 1037.  
Vesal ja Varmo kohustuslik loeng → ruumis 1021.


• Tasakaal veelkord: teil on paljud ained, mis räägivad andmeteadusest.  
Siin on ainulaadne võimalus kuulata midagigi tõepõhistest meetoditest.


