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| learned HOW to code in 2019

(if I ever learned)




In the classroom | teach secure coding,
concealing my true identity

In my office | code in my beloved language,
insecure but fearless



| live two parallel realities




| live two parallel realities

Am | crazy? Or...
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DON'T REPEAT YOURSELF

| "1[_1,—- .
= ....‘
b

B

1_
\Il afl
| " \
X 'h_,--lh

WE DON'T DO THAT HERE
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VALIDATE DATA IN CONSTRUCTION AND
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Input often from other
software, it's reliable (is it?)




Input often from other
software, it's reliable (is it?)

Same assumption in
the other software?

OTHER =
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Trust boundaries?

Input often from other
software, it's reliable (is it?)

Same assumption in
the other software?

Is the encoding used

\ |
uT"En — somewhere else?

Aél’ ENCODING SOFTWARE




Efficiency, efficiency, efficiency...
don’t add overhead (do we?)




Who said overhead?

Efficiency, efficiency, efficiency...
don’t add overhead (do we?)
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Video
Streaming
CLINGO 0.06 0.07
grouding via Python interface, seconds seconds
no answer set search
VALASP 0.18 0.13

validation (includes grounding via seconds seconds
CLINGO Python interface),

no answer set search



Who said overhead?

CLINGO

grouding via Python interface,
no answer set search

VALASP

validation (includes grounding via
CLINGO Python interface),
no answer set search

Video
Streaming

0.06
seconds

0.18
seconds

0.07
seconds

0.13
seconds

Efficiency, efficiency, efficiency...
don’t add overhead (do we?)

WHATWEREWETALKING
ABOUT AGAIN




ASP programs are short and
understandable (are they?)




Cause or effect?

WE CUT OURSELVES BECAUSE WE SUFFER...

NO! YOU SUFFER BECAUSE YOU CUT YOURSELF

ASP programs are short and
understandable (are they?)




Cause or effect?

Are we short because
we can’t be long?

WE CUT OURSELVES BECAUSE WE SUFFER...
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ASP programs are short and
understandable (are they?)

We usually have
correctness proofs (really?)
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Cause or effect?

WE CUT OURSELVES BECAUSE WE SUFFER...

NO! YOU SUFFER BECAUSE YOU CUT YOURSELF

Are we short because
we can’t be long?
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ASP programs are short and
understandable (are they?)

We usually have
correctness proofs (really?)

Understandable but

we need proofs?!?




ASP programs are always
different (are they?)




Ensure that a guessed undirected graph
encoded by vertex/1 and edge/2 is connected.

ASP programs are always
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Ensure that a guessed undirected graph
encoded by vertex/1 and edge/2 is connected.
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Ensure that a guessed undirected graph
encoded by vertex/1 and edge/2 is connected.
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Ensure that a guessed tree encoded
by node/1 and tree/2 is not a forest.

ASP programs are always
different (are they?)




Ensure that a guessed undirected graph
encoded by vertex/1 and edge/2 is connected.
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Ensure that a guessed tree encoded
by node/1 and tree/2 is not a forest.

ASP programs are always
different (are they?)




Code reusability?

I’'ve never met this man

!

In my life.

Ensure that a guessed undirected graph
encoded by vertex/1 and edge/2 is connected.

Ensure that a guessed tree encoded
by node/1 and tree/2 is not a forest.

ASP programs are always
different (are they?)




We are ugly! nnTnl SﬁENcE




® localhost:8889/notebooks/test01/jupyter_test.ipynb#

We are ugly! : -
— Jupyter sklearn_test — Jupyter tensorflow_test

File Edit View Insert Cell Kernel File Edit View Insert Cell Kemel

B+ x @& B 44 v PRn B C B+ xx @B 44 v PRn B C »

# TensorFilow and tf.keras
import tensorflow as tf

# Helper [ibraries

import numpy as np

import matplotlib.pyplot as plt

import numpy as np
import matplotlib.pyplot as plt
from sklearn import svm

xx, vy = np.meshgrid(np. | inspace(-3, 3, 500),
mp. linspace(-3, 3, 500))

mode | . fit(train_images, train_labels, epochs=10)
plt.axis([-3, 3, -3, 3]) test_loss, test_acc = model .evaluate(test_images,
plt.show() test_labels, verbose=2)




® localhost:8889/notebooks/test01/jupyter_test.ipynb#

We are ugly!

" Jupyter sklearn_test "~ Jupyter tensorflow_test

File Edit View Insert Cell Kernel File Edit View Insert Cell Kemel

B+ x @& B 44 v PRn B C B+ xx @B 44 v PRn B C »

# TensorFilow and tf.keras
import tensorflow as tf

# Helper [ibraries

import numpy as np

import matplotlib.pyplot as plt

import numpy as np
import matplotlib.pyplot as plt
from sklearn import svm

xx, vy = np.meshgrid(np. | inspace(-3, 3, 500),
mp. linspace(-3, 3, 500))

mode| . fit(train_images, train_labels, epochs=10)
test_loss, test_acc =

mode | .evaluate(test_images,
test_labels, verbose=2)

plt.axis([-3, 3, -3, 3])
plt.show()

This is how
we are seen

5 clingo sudoku.asp

lingo version

5.4.0

Reading from sudoku.asp

ssign((3,5),4)
ssign((2,8),2)
ssign((5,3),2)
ssign((4,5),7)
ssign((6,6),9)
ssign((6,9),7)
ssign((7,6),1)
ssign((8,8),4)
[SATISFIABLE

assign((1,3),9)
assign((3,2),3)
assign((4,3),8)
assign((6,4),2)
assign((7,3),4)
assign((8,4),5)
assign((9,4),4)
assign((1,2),2)
assign((1,5),1)
assign((1,8),3)
assign((3,7),8)
assign((6,1),5)
assign((4,6),4)
assign((4,8),5)
assign((8,1),7)
assign((8,6),6)

: 1+
H §

: 0.012s (Solving: 0.08s 1st Model: B.088s Unsat: O.

: 0.012s

assign((1,4),8)
assign((3,3),5)
assign((4,7),1)
assign((6,7),3)
assign((7,4),7)
assign((8,5),9)
assign((9,5),3)
assign((2,1),4)
assign((2,5),5)
assign((1,7),5)
assign((3,9),6)
assign((6,2),4)
assign((5,4),1)
assign((5,7),4)
assign((8,2),1)
assign((9,6),8)

assign((1,6),7)
assign((3,6),2)
assign((4,9),2)
assign((6,8),6)
assign((7,5),2)
assign((8,9),8)
assign((9,7),7)
assign((2,2),8)
assign((2,6),3)
assign((1,9),4)
assign((4,1),9)
assign((6,3),1)
assign((5,5),6)
assign((5,8),8)
assign((8,3),3)
assign((7,9),3)

250

200

assign((2,4),6)
assign((3,8),7)
assign((5,1),3)
assign((7,1),8)
assign((7,7),6)
assign((9,1),2)
assign((9,8),1)
assign((2,3),7)
assign((3,4),9)
assign((2,7),9)
assign((5,2),7)
assign((4,4),3)
assign((6,5),8)
assign((5,9),9)
assign((9,2),9)
assign((8,7),2)




New project scaffolding I’Y'I'I'IIJN S\lEI.'I'E ﬂHI]

(we are ugly!) poetry new poetry-demo

then
poetry add this
poetry add that

npm add this
npm add that




New project scaffolding

(we are ugly!)

npm add this
npm add that

poetry new poetry-demo

then
poetry add this
poetry add that

npm create svelteflatest my-app

npm run aewv

S vi sudoku.asp

and that’s it!




I’m not the first to complain

Types, macros, templates...
many attempt to improve the language




I'm not the first to complain Why didn’t they succeed in ASP?

Types, macros, templates...
many attempt to improve the language

NEW WAY




I'm not the first to complain Why didn’t they succeed in ASP?

Types, macros, templates... /
many attempt to improve the language OL WAY ‘




I'm not the first to complain Why didn’t they succeed in ASP?

Types, macros, templates... /1
many attempt to improve the language OL WAY |

Why should it be different now?




Let’s start with data validation

Yﬂll BET'

makeameme.o rg



= mat.unical.it/aspcomp2’ x | 4

&« G @ © & https:y//www.mat.unical.it/as; [E] | == g

% Knight Tour

% Input:
% - size(N), if the chessboard is NxH
% - givenmowve(X1,¥1,¥2,¥2), if the knight must move from X1,¥1 to X2,6¥Y2.

% Output:
% - move(X1,¥1,%2,Y2), if the knight moves from X1,¥1 to X2,Y2.

size(8). givenmove(7,5,8,7). givenmove(l,7,3,6).

number(¥) :- size(X).
number(¥) :- number(Y), X=Y-1, X=0.

% There is no tour for a NxN chessboard where N is odd.
even :- size(N), number{x), N = X+X.
v- not even.

% There is no tour for a WxN chessboard where N is lesser than 6.
:- size(N), N = 6.

% Compute the cells of the chesshoard.

P IR I T e W W1 YRkl P NN
i — —

https://www.mat.unical.it/aspcomp2011/files/KnightTour/knight_tour.enc.asp SCAN ME



https://www.mat.unical.it/aspcomp2011/files/KnightTour/knight_tour.enc.asp

Wait, walit...

N

N

N

= mat.unical.it/aspcomp2’ X | 4+

&« G @ © & httpsy/www.mat.unical.it/asy [F @+ & ¥

% Knight Tour

% Input:

% - size(N), if the chessboard is NxN

% - givenmove(X1,Y1,X2,¥2), if the knight must move from X1,Y1 to X2,Y2.
% Qutput:

% - move(X1,vY1,x2,Y2), if the knight moves from X1,¥1 to X2,Y2.

size(8). givenmove(7,5,8,7). givenmove(l,7,3,6).

number(X) :- size(X).
number(X) :- number(Y), X=Y-1, X=0.

% There 1s no tour for a WxN chessboard where N is odd.

even :- size(N), number(X), N = X+X.

r- not even.

% There is no tour for a NxN chessboard where N is lesser than 6.
:- size(N), N < 6.

% Compute the cells of the chesshoard.

o II. = numhnrl’\.‘"l. N 1 " Bl ::‘:nl“i PR 2]




=: mat.unical.it/aspcomp2’ X | +

Wait, walit...
< G @ © & https:;//www.mat.unical.it/a B e D

% Knight Tour

% Input:
% - size(N), if the chessboard is NxN
% - givenmove(X1,Y1,X2,¥2), if the knight must move from X1,Y1 to X2,Y2.

% Qutput:
% - move(X1,vY1,x2,Y2), if the knight moves from X1,¥1 to X2,Y2.
size(8). givenmove(7,5,8,7). givenmove(l,7,3,6).

number(X) :- size(X).
number(X) :- number(Y), X=Y-1, X=0.

% There 1s no tour for a WxN chessboard where N is odd.
even :- size(N), number(X), N = X+X.
r- not even.

% There is no tour for a NxN chessboard where N is lesser than 6.
:- size(N), N < 6.

% Compute the cells of the chesshoard.
o II. s numhnrf"ﬁ"'l. T | " Bl ::‘:nl“i PR 2]

size/1 and givenmove/4 had to be input predicates




So, making mistakes with declarative programming is

OSsiBLE

Let’s try to understand
how such situations are possible
(and frequent)




knight_tour.enc.asp

Open - m o Save
1 number(X) :- size(X).
2 number(X) :- number(Y), X=Y-1, X=0.
3
4 even :- size(N), number(X), N = X+X.
5:- not even.
6
7 :- size(N), N < 6.
8
9
10 row_col(X) :- number(X), X == 1, X <= N, size(N), even.
11 cell(X,Y) :- ruw_cul|)( , row_col(Y).
12
13
14 move(X1,Y1,%2,Y2) :- givenmove(X1,Y1,6X2,6Y2).
15
16 move(X1,Y1,X2,Y2) | non move(X1l,Yl,X2,Y2):- valid(X1,Y1,X2,Y2).
17
18

19 valid(X1,Y1,X2,¥2) :- cell(X1l,Y1l), cell(X2,Y2), X1
20 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X1
21 valid(X1,Y1,X2,Y2) :- cell(X1l,Y1l), cell(X2,Y2), X2
22 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X2
23 valid(X1,Y1,X2,Y2) :- cell(Xl,Yl), cell(X2,Y2), X1
24 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X1
25 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X2
26 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X2

27
28

= X242, Y1 = Y2+1.
= X242, Y2 = Y1+1.
= X142, Y1 = Y2+1.
= X142, Y2 = Y1+1.
= X2+1, Y1 = Y2+2.
= X241, Y2 = Y1+2.
= X1+1, Y1 = Y2+2.
= X1+1, Y2 = Y1+2.

29 :- cell(X,Y), not exactlyOneMoveEntering(X,Y).

30 exactlyOneMoveEntering(X,Y)
31 atLeastTwoMovesEntering(X,Y)
32 atLeastTwoMovesEntering(X,Y)
33

:- move(X,Y,X1,Y1l), not atLeastTwoMovesEntering(X,Y).
- move(X,Y,X1,Y1l), move(X,¥Y,X2,Y2), X1 != X2.
- move(X,Y,X1,Y1l), move(X,Y,X2,Y2), Y1 != Y2.

34 :- cell(X,Y), not exactlyOneMovelLeaving(X,Y).
35 exactlyOneMoveleaving(X,Y) :- move(X1,Y1l,X,Y), not atLeastTwoMovesLeaving(X,Y).

36 atLeastTwoMovesLeaving(X,Y)
37 atLeastTwoMovesLeaving(X,Y)
38
39
40 reached(X,Y) :- move(l,1,X,Y).

:- move(X1,Y1l,X,Y), move(X2,Y2,X,Y), X1 != X2.
- move(X1,Y1l,X,Y), move(X2,Y2,X,Y), Y1 != Y2.

41 reached(X2,Y2) :- reached(X1l,Y1l), move(X1l,Y1l,X2,Y2).

42 :- cell(X,Y), not reached(X,Y).

Dev writes an encoding
using a text editor




knight_tour.enc.asp

Open v+ @M —fimp Save
1 number(X) :- size(X).
2 number(X) :- number(Y), X=Y-1, X=0.
3
4 even :- size(N), number(X), N = X+X.
5:- not even.
6
7 :- size(N), N < 6.
8
9
10 row_col(X) :- number(X), X == 1, X <= N, size(N), even.
11 cell(X,Y) :- ruw_cul|)( , row_col(Y).
12
13
14 move(X1,Y1,%2,Y2) :- givenmove(X1,Y1,6X2,6Y2).
15
16 move(X1,Y1,X2,Y2) | non move(X1l,Yl,X2,Y2):- valid(X1,Y1,X2,Y2).
17
18

19 valid(X1,Y1,X2,¥2) :- cell(X1l,Y1l), cell(X2,Y2), X1

20 valid(X1,Y1,X2,Y2)
21 valid(X1,Y1,X2,Y2)

22 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X2

23 valid(X1,Y1,X2,Y2)

24 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X1

25 valid(X1,Y1,X2,Y2)
26 valid(X1,Y1,X2,Y2)
27
28

- cell(X1,Y1l), cell(X2,Y2), X2

= X242, Y1 = Y2+1.
- cell(X1,Y1l), cell(X2,Y2), X1 = X242, Y2 = YI1+1.
- cell(X1,Y1l), cell(X2,Y2), X2 = X1+2, Y1 = Y2+1.
= X142, Y2 = Y1+1.
- cell(X1,Y1l), cell(X2,Y2), X1 = X2+1, Y1 = Y2+2.
= X241, Y2 = Y1+2.
- cell(X1l,Y1l), cell(X2,Y2), X2 = X1+1, Y1 = Y2+2.
= X1+1, Y2 = Y1+2.

29 :- cell(X,Y), not exactlyOneMoveEntering(X,Y).

30 exactlyOneMoveEntering(X,Y)
31 atLeastTwoMovesEntering(X,Y)
32 atLeastTwoMovesEntering(X,Y)
33

:- move(X,Y,X1,Y1l), not atLeastTwoMovesEntering(X,Y).
- move(X,Y,X1,Y1l), move(X,¥Y,X2,Y2), X1 != X2.
- move(X,Y,X1,Y1l), move(X,Y,X2,Y2), Y1 != Y2.

34 :- cell(X,Y), not exactlyOneMovelLeaving(X,Y).

35 exactlyOneMoveleaving(X,Y)
36 atLeastTwoMovesLeaving(X,Y)
37 atLeastTwoMovesLeaving(X,Y)
38

39

40 reached(X,Y) :- move(l,1,X,Y).

- move(X1,Y1l,X,Y), not atLeastTwoMovesLeaving(X,Y).
- move(X1,Y1,X,Y), move(X2,¥2,X,Y), X1 != X2.
- move(X1,Y1l,X,Y), move(X2,¥Y2,X,Y), Y1 != Y2.

41 reached(X2,Y2) :- reached(X1l,Y1l), move(X1l,Y1l,X2,Y2).

42 :- cell(X,Y), not reached(X,Y).

WRITES LONG CO
PRSOFTWARE CODE

ND/COMMENTS

Dev writes an encoding
using a text editor

Dev knows that
long complicated code
must be commented




*herad
Open - ol kmght_t:u::.enc.asp

1 number(X) :- size(X).

2 number(X) :- number(Y), X=Y-1, X>0.

3

4% There is no tour for a NxN chessboard where N is odd.
5even :- size(N), number(X), N = X+X.

6 :- not even.

7

8% There is no tour for a NxN chessboard where N is lesser than 6.
9:- size(N), N < 6.

10

11

12 % Compute the cells of the chessboard.

13 row_col(X) :- number(X), X »= 1, X <= N, size(N), even.

14 cell(X,Y) :- row col(X), row col(Y).

15

16

17 % Given moves must be done.

18 move(X1,Y1,X2,Y2) :- givenmove(X1,Y1l,6X2,Y2).

19

20 % Guess the other moves.

21 move(X1,Y1,X2,Y2) | non_move(X1,Y1l,X2,Y2):- valid(X1,Y1l,X2,Y2).
22

23

24 % Compute the valid moves from each cell.

25 valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X1 = X2+2, Y1 = Y2+1.
26 valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X1 = X2+2, Y2 = Y1+1.
27 valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X2 = X1+2, Y1 = Y2+1.
28 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X2 = X1+2, Y2 = Y1+1.
29 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X1 = X2+1, Y1 = Y2+2.
30 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X1 = X2+1, Y2 = Y1+2.
31 valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X2 = X1+1, Y1 = Y2+2.
32 valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X2 = X1+1, Y2 = Y1+2.
33

34

35 % Exactly one move entering to each cell.

36 :- cell(X,Y), not exactlyOneMoveEntering(X,Y).

37 exactlyOneMoveEntering(X,Y) :- move(X,Y,X1,Y1l), not atlLeastTwoMovesEntering(X,Y).
38 atlLeastTwoMovesEntering(X,Y) :- move(X,Y,X1,Y1l), move(X,Y,X2,Y2), X1 != X2.

39 atLeastTwoMovesEntering(X,Y) :- move(X,Y,X1,Y1l), move(X,Y,X2,Y2), Y1 != Y2.

40

41 % Exactly one move leaving each cell.

42 :- cell(X,Y), not exactlyOneMovelLeaving(X,Y).

43 exactlyOneMoveleaving(X,Y) :- move(X1l,Y1l,X,Y), not atlLeastTwoMoveslLeaving(X,Y).

44 atlLeastTwoMovesLeaving(X,Y) :- move(X1l,Y1l,X,Y), move(X2,Y2,X,Y), X1 != X2.
45 atLeastTwoMovesLeaving(X,Y) :- move(X1,Y1,X,Y), move(X2,Y2,X,Y), Y1 != Y2,
46
47

48 % Each cell must be reached by the knight.

49 reached(X,Y) :- move(l,1,X,Y).

50 reached(X2,Y2) :- reached(X1l,Yl), move(X1l,Y1l,X2,Y2).
51 :- cell(X,Y), not reached(X,Y).

ITES'LONG COMPLICATED
I ESOFTWARE CODE

Dev writes an encoding
using a text editor

Dev knows that
long complicated code
must be commented




*knight_tour.enc.asp
~tmp

Open v =

1 number(X) :- size(X).
2 number(X) :- number(Y), X=Y-1, X=0.

3

4% There is no tour for a NxN chessboard where N is odd.
5even :- size(N), number(X), N = X+X.

6 :- not even.

7

8% There is no tour for a NxN chessboard where N is lesser than 6.
9:- size(N), N < 6.

10

11

12 % Compute the cells of the chessboard.

13 row_col(X) :- number(X), X == 1, X <= N, size(N), even.

14 cell(X,Y) :- row col(X), row col(Y).

15 N N

16

17 % Given moves must be done.

18 move(X1,Y1,X2,Y2) :- givenmove(X1l,Y1,X2,Y2).

19

20 % Guess the other moves.

21 move(X1,Y1,X2,Y2) | non_move(X1,Y1,X2,Y2):- valid(X1,Y1,X2,Y2).
22

23

24 % Compute the valid moves from each cell.

25 valid(X1,Y1,X2,Y2) :- cell(X1l,Yl), cell(X2,Y2), X1 = X2+2, Y1 = Y2+1.
26 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X1 = X2+2, Y2 = Y1+1.
27 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X2 = X1+2, Y1 = Y2+1.
28 valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X2 = X1+2, Y2 = Y1+1.
29 valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X1 = X2+1, Y1 = Y2+2.
30 valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X1 = X2+1, Y2 = Y1+2.
31valid(X1,Y1,X2,Y2) :- cell(X1,Yl), cell(X2,Y2), X2 = X1+1, Y1 = Y2+2.
32 valid(X1,Y1,X2,Y2) :- cell(X1l,Y1l), cell(X2,Y2), X2 = X1+1, Y2 = Y1+2.
33

34

35 % Exactly one move entering to each cell.

36 :- cell(X,Y), not exactlyOneMoveEntering(X,Y).

37 exactlyOneMoveEntering(X,Y) :- move(X,Y,X1,Y1l), not atLeastTwoMovesEntering(X,Y).
38 atLeastTwoMovesEntering(X,Y) :- move(X,Y,X1,Y1l), move(X,Y,X2,Y2), X1 != X2.

39 atLeastTwoMovesEntering(X,Y) :- move(X,Y,X1,Y1l), move(X,Y,X2,Y2), Y1 != Y2.

40

41 % Exactly one move leaving each cell.

42 :- cell(X,Y), not exactlyOneMovelLeaving(X,Y).

43 exactlyOneMoveleaving(X,Y) :- move(X1,Y1l,X,Y), not atLeastTwoMovesLeaving(X,Y).

44 atleastTwoMoveslLeaving(X,Y) :- move(X1,Y1,X,Y), move(X2,Y2,X,Y), X1 != X2.
45 atleastTwoMoveslLeaving(X,Y) :- move(X1,Y1l,X,Y), move(X2,Y2,X,Y), Y1 != ¥2.
46
47

48 % Each cell must be reached by the knight.

49 reached(X,Y) :- move(l,1,X,Y).

50 reached(X2,Y2) :- reached(X1,Y1l), move(X1,Y1l,X2,Y2).
§51 :- cell(X,Y), not reached(X,Y).

ITES LONG COMPLICATED)

Dev writes an encoding
using a text editor

*NSOFTWARE CODE

Dev knows that
long complicated code
must be commented

Code Test Deploy

©-=-®

Dev tests the encoding
in the laziest way,
by adding input to the encoding




Open w  [#

3 number (X)
4 number(X)
5

7 even :- size(

8 :- not even.
9

12

13

15 row_col(X)
16 cell(X.,Y)
17

18

19 % Given moves
21

24
25

35
36

38 :- celliX,Y),

42

44 ;- cell(X,Y),

48
49

51 reached(X,Y)

53 :- cell(X,Y),

Brca

1size(8). givenmove(7,5,8,7). givenmove(1l,7,3,6).
2

*knight_tour.enc.asp

ftmp

- size(X).
- number(Y), X=Y-1, X=0.

6% There is no tour for a MxM chessboard where N is odd.

N), number(X), N = X+X.

10 % There is no tour for a NxMN chessboard where N is lesser than 6.
11 :- size(N), N < 6.

14 % Compute the cells of the chessboard.
- number(X), X =>= 1, X <= N, size(N), even.

row_col(X), row col(Y).

must be done.

20 move(X1,Y1,X2,Y2) :- givenmove(X1l,Y1,X2,Y2).

22 % Guess the other moves.
23 move (X1,Y1,X2,Y2) | non_move(X1,Y1,X2,Y2):- valid(X1,Y1,X2,Y2).

26 % Compute the valid mowves from each cell.

27 valid(X1,Y1,X2,Y¥2) :- cell(X1,Y1l}, cell(X2,Y2), X1 = X242, Y1 = Y2+1.
28 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X1 = X2+2, Y2 = Y1+1.
29 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X2 = X1+2, Y1 = Y2+1.
30 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X2 = X1+2, Y2 = Y1+1.
31 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X1 = X2+1, Y1 = Y2+2.
32 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X1 = X2+1, Y2 = Y1+2.
33 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X2 = X1+1, Y1 = Y2+2.
34 valid(X1,Y1,X2,¥2) :- cell(X1l,Y1l}), cell(X2,Y2), X2 = XI1+1, Y2 = Y1+2.

37 % Exactly one move entering to each cell.

not exactlyOneMoveEntering(X,Y).

39 exactlyOneMoveEntering(X,Y) :- move(X,Y,X1,Yl), not atLeastTwoMovesEntering(X,Y).
40 atLeastTwoMovesEntering(X,Y) :- move(X,Y,X1,Y1l), move(X,Y, 6 X2,Y2), X1 != X2.
41 atLeastTwoMovesEntering(X,Y) :- move(X,Y,X1,Y1l), move(X,Y,X2,Y2), Y1 != Y2.

43 % Exactly one move leaving each cell.

not exactlyOneMoveleaving(X,Y).

45 exactlyOneMoveleaving(X,Y) :- move(X1,Y1,X,Y), not atlLeastTwoMovesLeaving(X,Y).
46 atLeastTwoMovesLeaving(X,Y) :- move(X1l,Y1,X,Y), move(X2,Y2,X,Y), X1 != X2.
47 atLeastTwoMovesLeaving(X,Y) :- move(X1,Y1,X,Y), move(X2,Y2,X,Y), Y1 != Y2.

50 % Each cell must be reached by the knight.

- move(l,1,X,Y).

52 reached(X2,Y2) :- reached(X1,Y1l), move(X1,¥1,6X2,Y2).

not reached(X,Y).

Dev writes an encoding
using a text editor

Dev knows that
long complicated code
must be commented

NO/COMMENTS

Code Test Deploy

O-&-®

Dev tests the encoding
in the laziest way,
by adding input to the encoding




hemb
Open - o) kmght_t::.rl:.enc.asp

1size(8). givenmove(7,5,8,7). givenmove(1l,7,3,6). ::|
2

3 number(X) :- size(X).

4 number(X) :- number(Y), X=Y-1, X=0.

5

6% There is no tour for a MxM chessboard where N is odd.

7 even :- size(N), number(X), N = X+X.

8 :- not even.

9

10 % There is no tour for a NxMN chessboard where N is lesser than 6.
11 :- size(N), N < 6.

12

13

14 % Compute the cells of the chessboard.

15 row_col(X) :- number(X), X == 1, X == N, size(N}, even.

16 cell(X,Y) :- row_col(X), row col(Y).

17

18

19 % Given moves must be done.

20 move(X1,Y1,X2,Y2) :- givenmove(X1l,Y1,X2,Y2).

21

22 % Guess the other moves.

23 move(X1,Y1,X2,Y2) | non_move(X1,Y1l,X2,Y2):- valid(X1,Y1,X2,Y2).
24

25

26 % Compute the valid mowves from each cell.

27 valid(X1,Y1,X2,Y¥2) :- cell(X1,Y1l}, cell(X2,Y2), X1 = X242, Y1 = Y2+1.
28 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X1 = X242, Y2 = Y1+1.
29 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X2 = X1+2, Y1 = Y2+1.
30 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X2 = X1+2, Y2 = YI1+1.
31 valid(X1,Y1,X2,Y2) :- cell(X1,Y1l), cell(X2,Y¥2), X1 = X241, Y1 = Y2+2.
32 valid(X1,Y1,%2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X1 = X241, Y2 = Y1+2.
33 valid(X1,Y1,%2,Y2) :- cell(X1,Y1l), cell(X2,Y2), X2 = X1+1, Y1 = Y2+2.
34 valid(X1,Y1,X2,¥2) :- cell(X1l,Y1l}), cell(X2,Y2), X2 = XI1+1, Y2 = Y1+2.
35

36

37 % Exactly one move entering to each cell.
38 :- cell(X,Y), not exactlyOneMoveEntering(X,Y).

40 atLeastTwoMovesEntering(X,Y) :- move(X,Y,X1,Y1l), move(X,Y, 6 X2,Y2), X1 != X2.

41 atLeastTwoMovesEntering(X,Y) :- move(X,Y,X1,Y1l), move(X,Y,X2,Y2), Y1 != Y2.

42

43 % Exactly one move leaving each cell.

44 :- cell(X,Y), not exactlyOneMovelLeaving(X,Y).

45 exactlyOneMoveleaving(X,Y) :- move(X1,Y1,X,Y), not atlLeastTwoMovesLeaving(X,Y).
46 atLeastTwoMovesLeaving(X,Y) :- move(X1l,Y1,X,Y), move(X2,Y2,X,Y), X1 != X2.

47 atLeastTwoMovesLeaving(X,Y) :- move(X1,Y1,X,Y), move(X2,Y2,X,Y), Y1 != Y2.

48

49

50 % Each cell must be reached by the knight.

51 reached(X,Y) :- move(l,1,X,Y).

52 reached(X2,Y2) :- reached(X1,Y1l), move(X1,¥1,6X2,Y2).

53 :- cell(X,Y), not reached(X,Y).

Brca

39 exactlyOneMoveEntering(X,Y) :- move(X,Y,X1,Yl), not atLeastTwoMovesEntering(X,Y).

“I will delete it later”

It will stay there forever!

Dev writes an encoding
using a text editor

WHITES LONG COMPLICATED;

Dev knows that
long complicated code
must be commented

ND/COMMENTS

Code Test Deploy

O-&-®

Dev tests the encoding
in the laziest way,
by adding input to the encoding




Input and output “documentation”

1% Knight Tour

2

3% Input:

4% - size(MN), if the chessboard is NxN

5% - givenmove(X1l,Y1l,X2,Y2), if the knight must move from X1,Y1l to X2,6Y2.
6

7 % 0Output:
8% - move(X1,Yl,X2,¥2), it the knight moves from X1,¥1l to X2,6Y2.

Much more than this that is not stated!

* We expect exactly one instance of size(N), with N positive
* Possibly, we may want to enforce N >= 6 and even as an input requirement
* Upper bound for N? Do we expect the encoding to be used for N = 10007

* In givenmove(X1,Y1,X2,Y2) those (X1,Y1) and (X2,Y2) are cells of a grid
* It's not stated, it's not checked! The encoding may work on wrong input data

* Similar for move/4




Fail-fast

From Wikipedia, the free encyclopedia

In systems design, a fail-fast system is one which immediately reports at its interface any
condition that is likely to indicate a failure. Fail-fast systems are usually designed to stop
normal operation rather than attempt to continue a possibly flawed process. Such designs
often check the system's state at several points in an operation, so any failures can be
detected early. The responsibility of a fail-fast module is detecting errors, then letting the
next-highest level of the system handle them.



0O = @ LN = L B2 =

size:

value: — —
type: Integer

min: 6

max: 100

count:
min:
max

R

1

Validate predicate size

It has an argument value
of type Integer, with bounds

And exactly one instance of it




Tsize: Validate predicate size

2 value: — |

3 type: Integer -

4 min: 6 - It has an argument value

5 max: 100 i

. count: | of type Integer, with bounds
7 min: 1

8 max: 1 ~And exactly one instance of it

at knight tour.instance.Z.asp
ize(5). givenmove(7,5,8,7). givenmove(l1l,7,3,6).

$ python -m valasp knight tour.0.yaml knight tour.enc-revised.asp knight tour.instance.2.asp
VALIDATION FAILED

Invalid instance of size:
in constructor of size
with error: Should be == 6, but received 5 1n atom/term 5

$ cat knight tour.instance.3.asp
size(eight). givenmove(7,5,8,7). givenmove(l1l,7,3,6).

$ python -m valasp knight tour.@.yaml knight tour.enc-revised.asp knight tour.instance.3.asp
VALIDATION FAILED

Invalid instance of size:
in constructor of size
with error: expecting clingo.SymbolType.Number, but received eight in atom/term eight




'ﬂlg 1t _tour.instance.

. givenmove(7,5,8,7).

;ythﬂn -m valasp knight tour.@.yaml

ﬁﬂLIDﬂTIGH FAILED

$ cat knight tour.
size(8).

$ python -m valasp knight tour.®.yaml
ALL VALID!

8) number(8)
cell(6&,8)
cell(3,6)
cell(8,3)

Answer:

.B8) cell
,6) cell
.4) cell

1 size:

2 value:

3 type: Integer
4 min: 6

5 max: 108

b count:

7 min: 1

a8 max: 1

ingtancp 0.
givenmove(7,5,8,7).

number(7)
cell(5,8)
cell(2,6)
cell(7,3)

.asp

givenmove(1l,7,3,6).

asp
givenmove(l,7,3,6).

number(4) number(3)
cell(1,8)
cell(6,5)

cell(3,3)

number(5)
cell(2,8)
cell(7,5)
cell(4,3)

number(6)
cell(4,8) cell(3,8)
cell(1l,6) cell(8,5)]
cell(6,3) cell(5,3)

knight tour.enc-revised.asp knight tour.

number(2)
cell(8,7)
cell(5,5)
cell(2,3)

knight tour.enc-revised.asp knight tour.instance.l

instance.(

.asp

.asp

number (
cell(7,7)
cell(4,5)
cell(l,3)




How does it work

@context.valasp(validate predicate=True, with fun=valasp.domain.primitive types.Fun.FORWARD IMPLICIT, auto blacklist=True)

zZe.:

YAML converted to "~ value: Integer
def post init (self)

if self.value y: raise ValueError(f"Should be >= 6, but received {self.value}")
\/61IEiE;F) F))/tr]()r] (3()(163 if self.value > 100: raise ValueError(f"Should be <= 100, but received {self.value}"
self. «class .count of value += 1

if self.value 2 1= 0:
raise ValueError('Size must be an even number')
self. «class .value = self.value

lassmethod
f before grounding init count value(cls): cls.count of value =
@classmethod
def after_grounding check count_value(cls):
if cls.count of value > 1: raise ValueError('count of value in predicate size may exceed 1')
if cls.count of value < 1: raise ValueError('count of value in predicate size cannot reach 1')




How does it work

@context.valasp(validate predicate=True, with fun=valasp.domain.primitive types.Fun.FORWARD IMPLICIT, auto blacklist=True)

YAML converted to TR

def post init (self):
\/EiIEiE;F) F))/tr]()r] (3()(163 if self.value < 6: raise ValueError(f"Should be >= 6, but received {self.value}")
if self.value > 100: raise ValueError(f"Should be <= 100, but received {self.value}")
self. class ount of value += 1
if self.value I= 0:
raise ValueError('Size must be an even number')
self. «class .value = self.value

from
f]EEFGE @classmethod

d before grounding init count value(cls): cls.count of value = 0
@classmethod
def after_grounding check count_value(cls):
if cls.count of value > 1:
if cls.count of value < 1:

raise ValueError('count of value in predicate size may exceed 1')
raise ValueError('count of value in predicate size cannot reach 1')

:- pred(X1), @valasp_validate_pred(X1) !'= 1.

injected constraints

- :- pred(X1,...,Xn), @valasp_validate_pred(pred(X1,...,Xn)) '= 1.



How does it work

@context.valasp(validate predicate=True, with fun=valasp.domain.primitive types.Fun.FORWARD IMPLICIT, auto blacklist=True)

YAML converted to TR

def post init (self):
\/EiIEiE;F) F))/tr]()r] (3()(163 if self.value < 6: raise ValueError(f"Should be >= 6, but received {self.value}")
if self.value > 100: raise ValueError(f"Should be <= 100, but received {self.value}")
self. class ount of value += 1
if self.value I= 0:
raise ValueError('Size must be an even number')
self. «class .value = self.value

from
f]EEFGE @classmethod

d before grounding init count value(cls): cls.count of value = 0
@classmethod
def after_grounding check count_value(cls):
if cls.count of value > 1:
if cls.count of value < 1:

raise ValueError('count of value in predicate size may exceed 1')
raise ValueError('count of value in predicate size cannot reach 1')

:- pred(X1), @valasp_validate_pred(X1) !'= 1.

Injected constraints

- :- pred(X1,...,Xn), @valasp_validate_pred(pred(X1,...,Xn)) '= 1.

> def valasp_validate_pred(value):

validation trigger Pred(value)

= return 1



Let’s discuss reusability

Ensure that a guessed undirected graph

encoded by vertex/1 and edge/2 is connected.

Ensure that a guessed tree encoded
by node/1 and tree/2 is not a forest.

I’'ve never met this man

i

In my life.



Methodology (?) so far

You have or search for this>




Methodology (?) so far

You have or search for th|5[>

Vi nlnja time

:%s/vertex/node/gc

:%s/edge/tree/gc|



Methodology (?) so far

You have or search for th|5[>

Vi nlnja time

:%s/vertex/node/gc

:%s/edge/tree/gc|




Methodology (?) so far

You have or search for th|5[>

Vi nlnja time

%s/vertex/node/gc

:%s/edge/tree/gc|
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So wrong!

If you copy&paste code,
you must check it,
LINE BY LINE!

ONEDOES NoTTsmri'v‘ “

““COPY AND PASTE" CODE

org



So wrong! ONEDOES NoTTsmri'v‘ ’

If you copy&paste code,
you must check it,
LINE BY LINE!

““COPY AND PASTE" CODE

makeameme.crg

Can you reuse someone else’s code?

Do you understand it?



So wrong! ONEDOES NoTTsmri'v‘ ’

If you copy&paste code,
you must check it,
LINE BY LINE!

“GCOPY AND PASTE" CODE
& % makeameme.org

Can you reuse someone else’s code?
Do you understand it?

Can you reuse your own code after some days?



Invariants

Something that does not change or vary.




Invariants

Something that does not change or vary.

It will never be negative

#include <stdint.h>

uint32_t factorial(uint32_t n) {
uint32_t res = 1;

for(uint32_t i = 1; 1 <= n;
res %= 1i:
t

return res;

t



Invariants

Something that does not change or vary.

It will never be negative

#include <stdint.h>

uint32_t factorial(uint32_t n) {

uint32_t res = 1;
It returns a non for(uint32_t i = 1: i <= n:
negative integer A

return res;

t



Invariants

It returns a non
negative integer

Something that does not change or vary.

#include <stdint.h>

uint32_t factorial(uint32_t n) {
uint32_t res = 1;

for(uint32_t i = 1; i <= n; i++)
res %= 1i:
t

return res;

}

It will never be negative

If you refer res outside this block,
it is a different variable




Invariants

Something that does not change or vary.

It will never be negative

#include <stdint.h>

If you refer res outside this block,
uint32_t factorial(uint32_t n) { it is a different variable

L

It returns a non
negative integer

uint32_t res = 1;

for(uint32_t i = 1; i <= n; i++) {
res %= 1;

}

return res;

It returns n! under the assumption that n < 13




Invariants

Something that does not change or vary.

It will never be negative

#include <stdint.h> . :
| If you refer res outside this block,

uint32_t factorial(uint32_t n) { it is a different variable

¥ L

uint32_t res = 1;
It returns a non for(uint32_t i = 1: i <= n; i++) {

negative integer _res = i;

return res;

It returns n! under the assumption that n < 13

Yes, but don’t forget to check n < 13 before calling it, or...

TRY,HARDER!



Invariants

It returns n!
(or raises an error)

#include <stdint.h>

uint32_t factorial(uint32_t n) {

if(n > 12) {

throw (UPPER_BOUND_EXCEEDED, n);

}

uint32_t res =

for(uint32_t i
res %= 1i;

}

return res;

It will never be negative

Using a library for exceptions

n<13
(no overflow is possible)




Invariants It will never be negative

Using a library for exceptions

#include <stdint.h>

[

uint32_t factorial(uint32_t n) {
if(n > 12) {

throw (UPPER_BOUND_EXCEEDED, n):
} n<13

vint32_t res = 1; (no overflow is possible)

for(uint32_

g

It returns n! return res;
(or raises an error) |

Now we have another nice invariant encoded in our code!




Invariants (in ASP?)

Something that does not change or vary.

:= Non-monotonic logic S 10 languages v
From Wikipedia, the free encyclopedia

A nhon-monotonic logic is a formal logic whose conclusion relation is not monotonic.
In other words, hon-monotonic logics are devised to capture and represent
defeasible inferences (cf. defeasible reasoning), i.e., a kind of inference in which
reasoners draw tentative conclusions, enabling reasoners to retract their
conclusion(s) based on further evidence.[!) Most studied formal logics have a



Invariants (in ASP?)

Something that does not change or vary.

:= Non-monotonic logic S 10 languages v
From Wikipedia, the free encyclopedia

A nhon-monotonic logic is a formal logic whose conclusion relation is not monotonic.
In other words, hon-monotonic logics are devised to capture and represent
defeasible inferences (cf. defeasible reasoning), i.e., a kind of inference in which
reasoners draw tentative conclusions, enabling reasoners to retract their
conclusion(s) based on further evidence.[!) Most studied formal logics have a

Not monotonic... how much

can be guaranteed to not change in ASP?




Example

Ensure that a guessed undirected graph
encoded by vertex/1 and edge/2 is connected.
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predicate is not in the
head of other rules?
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Ensure that a guessed undirected graph
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head of other rules?

What about this?




Example

Ensure that a guessed undirected graph
encoded by vertex/1 and edge/2 is connected.

Are you sure this
predicate is not in the
head of other rules?

What about this?

And this?




Testing (with no invariant?)

Ensure that a guessed undirected graph
encoded by vertex/1 and edge/2 is connected.

Are you sure this
predicate is not in the
head of other rules?

What about this?

And this?

Is there anything that really makes sense to test here?




Can you team work?

EVERY WORKPLAGE TEAM

: SAYS HE'S o} _L
OF THE WORK N HELP]

DOESN'T SHOW)
UP.AGAINgIL‘
ND

HAS NO IDEA

wmxrssums‘
ONTHE 7

WHOLE TIMEgm = &%  THEVERY
B

Yes, if this is your definition of team working!




Can you team work?

EVERY WORKPLAGE TEAM

: 3 !’
DOES99% b 4 om0 W

. if this is your definition of team working!
OF THE WORK N HELPJ

HAS NO IDEA § ' | |
WHATSGOINGS = 1 . DOESN'T SHOW/
ON THE . UP.AsAnrgu ¢

WHOLE TIMESm =~ < THE VERY END
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Can you team work?

EVERY WORKPLAGE TEAM

DOES 99%
OF THE WORK

HAS NO IDEA
WHAT'S GOING
ON THE .

WHOLE TIMESm =~

A2 | DOESNT 'sqnw
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S THEVERY END

Problem (part of a bigger project)

Given a graph representing road segments,
we are interested in finding a spanning tree
to build a highway network.

For each such network proposal,
we want to understand the impact of
closing every single road segment in terms of
the resulting tree-size-difference
between connected points.

Edges (1,2) and (3,5) of the graph
are not part of the spanning tree

Closing here has impact [2-4]| = 2

node(1..6).
link(1,4). 1ink(1,2).
1ink(2,3). 1ink(3,4).
link(3,5). 1ink(4,5).
link(5,6).




Can you team work?

EVERY WORKPLAGE TEAM

DOES 99%
OF THE WORK

HAS NO IDEA §  \NOT
WHATSGOINGS ~ % | DOESNT
UP, AGAIN\TIL
THE VERY END

Problem (part of a bigger project)

Given a graph representing road segments,
we are interested in finding a spanning tree
to build a highway network.

For each such network proposal,
we want to understand the impact of
closing every single road segment in terms of
the resulting tree-size-difference
between connected points.

) /— Edges (1,2) and (3,5) of the graph

are not part of the spanning tree

— | Closing here has impact |2-4| = 2

node(1..6).
link(1,4). 1link(1,2).
1ink(2,3). 1ink(3,4).
link(3,5). 1ink(4.,5).
link(5,6).

ALPHA, BRAVO TEAM. MOUNT UP!




Team Alpha (let’s say me)

Given a graph representing road segments,
we are interested in finding a spanning tree
to build a highway network.

1ink(X,Y) :- link(Y,X).

{tree(X,Y) : link(X,Y), X < Y} = C-1
= C = #count {X : node(X)}.

tree(X,Y) - tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), tree(X,Y).

- node(X), not reach(X).



Undirected graph, let me
close link/2 symmetrically

Team Alpha (let’s say me)

Given a graph representing road segments,
we are interested in finding a spanning tree
to build a highway network.

—_|

1ink(X,Y) :- link(Y,X).
{tree(X,Y) : link(X,Y), X < Y} = C-1

= C = #count {X : node(X)}.

tree(X,Y) - tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.
reach(Y) - reach(X), tree(X,Y).

- node(X), not reach(X).




Undirected graph, let me
close link/2 symmetrically

Team Alpha (let’s say me)

Given a graph representing road segments,
we are interested in finding a spanning tree
to build a highway network.

—_

1ink(X,Y) :- link(Y,X).

Let me guess (# of nodes — 1) links

7 {tree(X,Y) : link(X,Y), X < Y} = C-1

= C = #count {X : node(X)}.

tree(X,Y) - tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.
reach(Y) - reach(X), tree(X,Y).

- node(X), not reach(X).




Undirected graph, let me
close link/2 symmetrically

Team Alpha (let’s say me)

Given a graph representing road segments,
we are interested in finding a spanning tree
to build a highway network.

—_

1ink(X,Y) :- link(Y,X).

Let me guess (# of nodes — 1) links

Close symmetrically also tree/2

7 {tree(X,Y) : link(X,Y), X < Y} = C-1

= C = #count {X : node(X)}.

_~~ tree(X,Y) :- tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), tree(X,Y).
- node(X), not reach(X).




Team Alpha (let’s say me)

Given a graph representing road segments,
we are interested in finding a spanning tree
to build a highway network.

Undirected graph, let me /\
close link/2 symmetrically

1ink(X,Y) :- link(Y,X).

Let me guess (# of nodes — 1) links |~~~ {tree(X, ) : link(X,Y), X < Y} = C-1

= C = #count {X : node(X)}.

Close symmetrically also tree/2 7 tree(X,Y) :- tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), tree(X,Y).

Check that the tree
IS not a forest

_ = node(X), not reach(X).




Team Alpha (let’s say me)

Given a graph representing road segments,
we are interested in finding a spanning tree

Undirected graph, let me /\ to build a highway network.
close link/2 symmetrically

1ink(X,Y) :- link(Y,X).

Let me guess (# of nodes — 1) links

7 {tree(X,Y) : 1ink(X,Y), X < Y} = C-1

= C = #count {X : node(X)}.

Close symmetrically also tree/2

_~~  tree(X,Y) :- tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.

Check that the tree
IS not a forest

reach(Y) - reach(X), tree(X,Y).

_ = node(X), not reach(X).

N
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IT WORKS!




Team Bravo (let’s say a friend of mine)

For each such network proposal, we want to understand
the impact of closing every single road segment in terms of
the resulting tree-size-difference between connected points.

{out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

in(X,Y) - in(Y,X).

reach(X) (- X = #min {Y : node(Y)}.

reach(Y) - reach(X), in(X,Y).

impact (X,Y,|Cl) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.




Team Bravo (let’s say a friend of mine)

For each such network proposal, we want to understand
the impact of closing every single road segment in terms of
the resulting tree-size-difference between connected points.

| will receive tree/2 from Alpha, and
| will guess the closed segment

{out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

in(X,Y) - in(Y,X).

reach(X) (- X = #min {Y : node(Y)}.

reach(Y) - reach(X), in(X,Y).

impact (X,Y,|Cl) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.



Team Bravo (let’s say a friend of mine)

For each such network proposal, we want to understand
the impact of closing every single road segment in terms of
the resulting tree-size-difference between connected points.

| will receive tree/2 from Alpha, and

| will guess the closed segment {out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

Everything else stays open —in(X,Y) :- in(Y,X).

reach(X) (- X = #min {Y : node(Y)}.

reach(Y) - reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.



Team Bravo (let’s say a friend of mine)

For each such network proposal, we want to understand
the impact of closing every single road segment in terms of
the resulting tree-size-difference between connected points.

| will receive tree/2 from Alpha, and

| will guess the closed segment {out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

Everything else stays open —in(X,Y) :- in(Y,X).

reach(X) (- X = #min {Y : node(Y)}.

Let’'s measure the impact /" “reach(Y) i~ reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.



Team Bravo (let’s say a friend of mine)

For each such network proposal, we want to understand
the impact of closing every single road segment in terms of
the resulting tree-size-difference between connected points.

| will receive tree/2 from Alpha, and

| will guess the closed segment {out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

Everything else stays open —in(X,Y) :- in(Y,X).

reach(X) (- X = #min {Y : node(Y)}.

Let’'s measure the impact /" “reach(Y) i~ reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.
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IT WORKS!




1ink(X,Y) :- link(Y,X).
{tree(X,Y) : link(X,Y), X < Y} = C-1

= C = #count {X : node(X)}.

tree(X,Y) - tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.
reach(Y) - reach(X), tree(X,Y).

;= node(X), not reach(X).

{out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

in(X,Y) - in(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.



1link(X,Y) :- link(Y,X).

{tree(X,Y) : 1link(X,Y), X < Y} = C-1
= C = #count {X : node(X)}.

tree(X,Y) - tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), tree(X,Y).

= node(X), not reach(X).

{out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

in(X,Y) - in(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.



1link(X,Y) :- link(Y,X).

{tree(X,Y) : 1link(X,Y), X < Y} = C-1
= C = #count {X : node(X)}.

tree(X,Y) - tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), tree(X,Y).

= node(X), not reach(X).

{out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

in(X,Y) - in(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.

WHAT IFI'TOLD YOU

y..

|
IT DOESN'T WORK




1link(X,Y) :- link(Y,X).

{tree(X,Y) : 1link(X,Y), X < Y} = C-1
= C = #count {X : node(X)}.

tree(X,Y) - tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), tree(X,Y).

= node(X), not reach(X).

{out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

in(X,Y) - in(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.

IT DOESN'T WORK




1link(X,Y) :- link(Y,X).

{tree(X,Y) : 1link(X,Y), X < Y} = C-1
= C = #count {X : node(X)}.

tree(X,Y) - tree(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), tree(X,Y).

= node(X), not reach(X).

{out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

in(X,Y) - in(Y,X).

reach(X) - X = #min {Y : node(Y)}.

reach(Y) - reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :
reach(Z); -1,Z : node(Z), not reach(Z)}.

IT DOESN'T WORK

reach/2: same name, different meanings

What about tree/2?

We also need a notion of locality!




Fix it (with a TTD¥)




Fix it (with a TTD¥)

*TTD Time Travel Device

Step 1. Go back in time




Fix it (with a TTD¥)

*TTD Time Travel Device

Step 1. Go back in time

Step 2. Explain to myself-v1
the need for renaming




Fix it (with a TTD¥)

Step 1. Go back in time

EMPATHISE IMPLEMENT PROTOTYPE

CXed

DEFINE IDEATE TEST

*TTD Time Travel Device

Step 2. Explain to myself-v1
the need for renaming

Step 3. Work on templates:
instantiated by predicate renaming;
locality by UUID




Fix it (with a TTD*) *TTD Time Travel Device

EMPATHISE IMPLEMENT PROTOTYPE

CaXed

DEFINE IDEATE TEST

Step 3. Work on templates:
instantiated by predicate renaming;
locality by UUID
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CaXed

DEFINE IDEATE TEST

*TTD Time Travel Device

Step 3. Work on templates:
instantiated by predicate renaming;
locality by UUID




Fix it (with a TTD¥)

*TTD Time Travel Device

EMPATHISE IMPLEMENT PROTOTYPE

CaXed

DEFINE IDEATE TEST

Step 3. Work on templates:
instantiated by predicate renaming;
locality by UUID




Fix it (with a TTD¥)

*TTD Time Travel Device

EMPATHISE IMPLEMENT PROTOTYPE

CaXed

DEFINE IDEATE TEST

Step 3. Work on templates:
instantiated by predicate renaming;
locality by UUID




Eix it (Wi th a TTD*) *TTD Time Travel Device

EMPATHISE IMPLEMENT PROTOTYPE

CaXed

DEFINE IDEATE TEST

Step 3. Work on templates:
instantiated by predicate renaming;
locality by UUID

Step 4. Transpile the code,
and send it to Bravo




Fix it (with a TTD¥)

No idea what Bravo
will use, but they will
not use this name!
(an invariant)

EMPATHISE IMPLEMENT PROTOTYPE

CaXed

DEFINE IDEATE TEST

Step 3. Work on templates:
instantiated by predicate renaming;
locality by UUID

*TTD Time Travel Device

Step 4. Transpile the code,
and send it to Bravo




Doesn’t
clash!

{out(X,Y) : tree(X,Y)} = 1.
in(X,Y) - tree(X,Y), not out(X,Y).
in(X,Y) - in(Y,X).

reach(X) - X = #min {Y : node(Y)}.

”//%each(Y):— reach(X), in(X,Y).
impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :

reach(Z); -1,Z : node(Z), not reach(Z)}.

LIKE | SAID MAN...

S\ -

.. [T TOTALLY WORKS! YES IT
WORKS!

makeameme.org



Doesn’t
clash!

{out(X,Y) : tree(X,Y)} = 1.

in(X,Y) - tree(X,Y), not out(X,Y).

in(X,Y) - in(Y,X).

reach(X) - X = #min {Y : node(Y)}.
”//%each(Y):— reach(X), in(X,Y).

impact (X,Y,|C|) - out(X,Y), C = #sum{1,Z :

reach(Z); -1,Z : node(Z), not reach(Z)}.

Don’t be like Team Bravo,

don’t write again and again
the same rules!

LIKE | SAID MAN...

S\ -

.. [T TOTALLY WORKS! YES IT
WORKS!

makeameme.org



Testing? Test small units




Testing? Test small units

Templates perhaps?

program = Template.expand_program(SymbolicProgram.parse(

))

validate_in_all_models(
=program,

=Model.of_atoms("11i )l ] 1i .5plit()}]),

yith pytest.raises(

validate_in_all_models( —program, =Model.of_atoms("1i cart sptiti)))

with pytest.raises(
validate_in_all_models(
=program,

=Model.of_atoms(




e Not a lot of extra code.

Easily switch from one version
to the other (e.g. to debug).




Compute on local
predicates, then copy
on global predicates.
This way the template

gets an I/O-flow.

e Not a lot of extra code.

Easily switch from one version
to the other (e.g. to debug).



Simple scaffold

e main.py

Share content with ASP Chef

click to open
dumbo_asp.primitives import SymbolicPr Template, Model

dumbo_asp.queries i t pack_asp_chef_url

S poetry new templates-example

= SymbolicProgram.parse(

S poetry add dumbo-asp

Expand templates

bda atom: atom.predicate_name ==

pack_asp_chef_url(

[model]

Visualize with ASP Chef!

Result

click to open


https://asp-chef.alviano.net/#!
https://asp-chef.alviano.net/#!

NOT UGLY

imgflip.com



ASP Chef

Generate CSV

Parse CSV

[11

Operations panel

Recipe panel

Add Generate CSV Operation

The Generate CSV operation maps constants to facts.

Each constant value v in row r and column c is mappedto fact _cell (r,c,v).

The name of the ternary predicate __ce11__ can be specified in the recipe.

Keybinding: -

e

Ovutput

1

Input

EMPTY MODEL

1 One or more models separated
by §

I/O panel




ASP Chef

Operations panel

Recipe panel

B £ Irto - Input models: 1

1 One or more models separated
by §

Add Generate CSV Operation

The Generate CSV operation maps constants to facts.

Each constant value v in row r and column c is mappedto fact _cell (r,c,v). I/O panel

The name of the ternary predicate __ce11__ can be specified in the recipe.

Generate CSV

Parse CSV [1]

Keybinding: -

Ovutput models: 1

1 EMPTY MODEL

good ideas are copied

we copied from CyberChef

/
https://gchq.github.io/CyberChef/



https://gchq.github.io/CyberChef/

ASP Chef

Operations panel

Recipe panel

Add Generate CSV Operation

1 One or more models separated
The Generate CSV operation maps constants to facts. x
csvV x

by §
Each constant value v in row r and column c is mappedto fact _cell (r,c,v). I/O panel

The name of the ternary predicate __ce11__ can be specified in the recipe.

\¥ ‘
Inline help

Output models: 1

Generate CSV

Parse CSV [1]
A

Keybinding: -

1 EMPTY MODEL

Data wrangling operations

good ideas are copied

we copied from CyberChef ﬁﬁ

/
https://gchq.github.io/CyberChef/



https://gchq.github.io/CyberChef/

Load external content

| Add GitHub Operation

Operations

The GitHub operation takes a URL pointing to a public file on GitHub and fetches its content (possibly via jsDelivr).

git

Important! The URL must be in the format https://github.com/user/repo/blob/version/filepath. Use Set HTTP Cache
X Policy to configure the cache policy. Mote that the GitHub API has a rate limit, while jsDelivr may take some time to update.

m The content is baseb4 encoded and wrapped by predicate  basef4 .

List GitHub

[1] The name of the unary predicate _ base64__ can be specified in the recipe. If the wildcard * is used as URL, URLs are actually

taken fromthe basef64 atoms.

The encoded content can be consumed by operations such as Markdown and Search Models.

Keybinding: -

LE




Add Markdown Operation

The Markdown operation shows the markdown encoded content in each model in input. Latex math expressions are supported,
8.4, \\(x = AN Or\\[x = 4\\].

Operations

mad X Models can be queried with the mustache syntax {{ program with #show directives }}(or {{= (terms) :
conjunctive_query }} as a shortcut for {{ #show (terms) : conjunctive_query. }}).

Output can be ordered via the varadics predicate sort, specifying the indices of the terms to use (positive for ascending, negative
for descending).

The separator of the obtained substitutions can be specified with separator("sn"}. Similarly, term_separator/1, prefix/1 and
suffix/1 can be used to customize the print of each obtained substitution.

Tables can be specified by the varadics predicates th and tr. Alignment of columns (by default left) can be specified in th by
terms left({"column header"), center("col"), right("col"). Alternatively, matrix/3 can be used to produce a table by
specifying values for each cell. Row 0 can be used to provide header cells. Columns are indexed by 1.

Ordered and unordered lists can be specified by the varadics predicates o1 and ul.
Predicates png/1, gif/1 and jpeg/1 can be used to show a Baseb4-encoded PNG image.
Predicate base64/1 decodes Baseb4-encoded content.

Predicate grcode/1 (and links [ . . . J(grcode)) are shown as QR-codes.

The input is echoed in output. Produce HTML Snippets
Keybinding: - (querying the model)




Agp CHer 4

Add Server Operation
Operations The Server operation asks a remote or local server to process the input.
sery X Input and output must be arrays of models. Additional options can be sent to the server; it is up to the server to interpret such

options. For example, a server may implement the Search Models operation and accept options like a predicate to decode, the
m number of models to compute and so on.

Note that the result is cached (as for many other operations). In order to fetch new data even if the input didn't change, add an
Invalidate Cache operation.

Keybinding: ,asingle grap viathe folloning

approach is suitable to obta

tempfile

Attach clingraph or ASPECT




Baking delay (250ms)

250

Remote clingo

http://localhost: 8000

GitHub API Token (set it only on trusted browsers)

FERRRRRFRRRR R R R RN R RN RN R R R R R R R R AR R RN R R RN R R R

GitHub short links configuration
username repository

/  wise@unical

Shorten URLS and store them
in your GitHub repos

Nice effects
click to open

& &
®
=4 UNl@RSlTA DIPARTIMENTO DI MATEMATICA
CALABRIA EINFORMATICA
=DIPARTIMENTO DI I GNERIA
INFORMATICA, MO ISTICA,
ELETTRONICA E SISTEMISTICA
DIPARTIMENTO
DIFISICA " R
3 =

WISE@QUNIK

= to discyss cybersecunty artand probahlllWJeason{I:g

Schedule

up -

“>

10 NO%EMBER ?.023 11:00-14500 #
Q Ponte Pietro Bucci, Cubo 17b, vef\Frcle bridge

& Yo

(]


https://asp-chef.alviano.net/s/wise@unical

ASP Chef

(get this list on
Of o

E |
Examples

Tutorials

‘ https://asp-chef.alviano.net/s


https://asp-chef.alviano.net/s

Summing up

| dream of an ecosystem that
e eases data validation
* enables code reusability
* |eads to the development of libraries
* |ets us use code even if we don’t understand it (yes!)
* ignites the spark of Test-Driven Development
* simplifies resource sharing

e connects products of different groups



Summing up

| dream of an ecosystem that
e eases data validation
* enables code reusability
* |eads to the development of libraries
* |ets us use code even if we don’t understand it (yes!)
* ignites the spark of Test-Driven Development
* simplifies resource sharing

e connects products of different groups

An ecosystem that lets us SHINE!




Questions
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