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Vem bestämmer egentligen?
• Under 2019 fattade 13 statliga myndigheter i Sverige 121 miljoner 

automatiserade beslut 

• AI-tillämpningar i vården igång: 59, snar framtid: 102, 
forskningsstadium: 77

• Hälften av all aktiehandel i USA görs av algoritmer

Källor: Riksrevisionens rapport 19 november 2020, Socialstyrelsen, ”Digitala 
vårdtjänster och artificiell intelligens i hälso- och sjukvården”, Nasdaq.com, ”High
Frequency Trading”



Vad är då AI?

4

Hur ser framtiden ut?



Mjukvara har buggar

• Svårt att förutse alla olika fall

• Att buggar uppstår är naturligt

• Vissa är lätta att åtgärda, andra 
mycket svåra
• Heisenbugs

• Uttömmande testning är inte
möjlig
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Figure 1.  The time spent fixing bugs, making code more 
maintainable, and writing new features varies with the time 

until the product is planned to be released. 

 

Figure 2.  A box plot of activity time.  The box bottom, 
internal line, and top are the first, second, and third quartiles. 
The exterior lines extend for 1.5 times the interquartile region, 

with outliers displayed above. 
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Figure 3.  Statistically significant correlations between time 
spent on each activity. Negative numbers indicate inverse 

relationships. (Spearman’s rho, thin lines for p<0.05, thick 
lines for p<0.01, n=104.) 
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Figure 4.  Most developers engage in a number of activities in 
a given week. 

Median times spent on each activity (Table 1) are remarkably 

close (Figure 2), dashing hopes that a single activity accounts for 

most of developers’ time.  Most developers engage in multiple 

activities in a given week (Figure 4).  However, most activities 

still had individual developers who spent most of their week on 

that activity. 

Pairwise correlations of activities (Figure 3) reveal several 

statistically significant, if not large, activity relationships.  

Designing code and writing new code are positively correlated.  

Editing code goes hand-in-hand with overhead tasks like building 

and source code management.  Understanding existing code is 

negatively correlated with designing code and writing new code, 

suggesting that one is either working on new code or examining 

existing code, but not both at the same time.  Designing and 

writing are negatively correlated with non-code activities, 

suggesting that working on new code is an all-consuming activity. 

The negative correlation between writing new code and 

communicating about code suggests developers working on new 

functions or classes need less information from their teammates.  

Unit testing was the only activity for which we found no 

correlation to other activities.  It is worth noting that analyzing 

only pairwise correlations neglects any relationships involving 

multiple activities. 

4.2 Communicating 
Developers both preferred and spent more time using face-to-face 

communication than electronic communication (Figure 5a), 

replicating a 1994 finding [9] of a strong preference for face-to-

face over email. Yet, email has since increased in prominence and 

sophistication and instant messaging has made possible short 

response time, interactive communication. Developers gave a 

number of reasons for preferring face-to-face communication. 

Developers reported that email questions often took hours or days 

to receive a response, that developers frequently misinterpreted 

emails’ meanings, writing an email without immediate feedback 

often resulted in explanations with more or less detail than the 

recipient required, and that email was just tedious to write. We 

believe many of these problems generalize to other electronic 
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[LaToza et al. ICSE’06]



Komplexitet

• Följer av det så kallade ”state
explosion problem”

• Mängden möjliga tillstånd ökar 
exponentiellt med storleken på 
systemet

• Dessutom: systemkomplexitet, 
organisatorisk komplexitet, 0
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Normal Accident Theory (NAT)

• Perrow 1984

• Varför sker stora olyckor?

• Gemensamma faktorer
• Komplexitet
• Tät koppling
• Katastrofala effecter



Tät eller lös koppling

Exempel på lös koppling

• Fördröjningar acceptabelt

• Buffrar och redundans

• Alternativ möjliga

Exempel på tät koppling

• Tidskritiskt

• Ingen redundans

• Endast ett möjligt sätt



Tät koppling i mjukvarusystem

• Styrsystem är ofta tidskritiska

• Väldefinierad input/syntax
• Syntax error…

• Redundans är dyrt – speciellt 
mjukvaruredundans
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