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Artificial Programming

• Key idea: given a specification, generate a program that satisfies it
• Example: sorting a list of numbers

alist = [54, 26, 44, 17, 77, 31, 91, 56, 20]
sort(alist)

print(alist)
# prints [17, 20, 26, 31, 44, 54, 56, 77, 91]



Artificial Programming

• Key idea: given a specification, generate a program that satisfies it
• Example: sorting a list of numbers

def sort(alist):
for index in range(1, len(alist)):
val = alist[index]
position = index
while position > 0 and alist[position-1] > val:

alist[position] = alist[position-1]
position -= 1

alist[position] = val



• Example: sorting a list of numbers

What is a specification?

Logic

∀1 ≤ i < n: B[i] ≤ B[i+1] ∧
∃σ, a permutation of [1::n],such that
∀1 ≤ i < n: B[i] = A[σ(i)] 

(source: S. Gulwani, Programming By Examples, 2016)

Examples
Input Output

[1,3,2] [1,2,3]

[3,2] [2,3]

[1,2,3] [1,2,3]

[] []



Programming by Example: Flash Fill (Gulwani, 2011)

(source: Gulwani et al, “Inductive programming meets the real world”, Commun. ACM, 2015)
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(source: Gulwani et al, “Inductive programming meets the real world”, Commun. ACM, 2015)



Programming by Example: Flash Fill (Gulwani, 2011)

I
n
p
u
t

O
u
t
p
u
t

Program

The Flash Fill Domain-specific Language
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Programming by Example: Flash Fill (Gulwani, 2011)

Concatenate(Loop(!" : Concatenate(SubStr(#1,p1,p2)), 
ConstStr(“ ”)), SubStr2(#1 , NonSpaceTok, −1)) 
Where p1 ≡ Pos($,NonSpaceTok,"), and
p2 ≡ Pos(NonSpaceTok, TokenSeq(SpaceTok, NonSpaceTok), ") 
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The Flash Fill Domain-specific Language

An example generated program

(source: Gulwani “Automating string processing in spreadsheets using input-output examples”, POPL 2011)
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An example generated program

(source: Gulwani “Automating string processing in spreadsheets using input-output examples”, POPL 2011)



How does Artificial Programming work?





Search
(source: David Silver, Deepmind AlphaZero - Mastering Games Without Human Knowledge)



Artificial Programming works for specific domains

Artificial Gameplay

?

Monopoly Starcraft

Go Jeopardy

Artificial Programming

?

Configuring 
networks

Drawing
user interfaces

Text 
processing

Querying 
databases



Will software 
developers soon 
be replaced by AI?



Don’t fall for the hype

Futurism.com, April 26, 2018 New Scientist, February 22, 2017
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