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  I learned HOW to code in 2019
(if I ever learned)



  

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

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



  

I live two parallel realities
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Am I crazy? Or...



  



  

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

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

ASP programs are short and 
understandable (are they?)

We usually have 
correctness proofs (really?)

ASP programs are always 
different (are they?)
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Input often from other 
software, it’s reliable (is it?)

Same assumption in 
the other software?

Is the encoding used 
somewhere else?

Trust boundaries?



  

Efficiency, efficiency, efficiency... 
don’t add overhead (do we?)
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no answer set search
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seconds

0.07
seconds

VALASP
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CLINGO Python interface),
no answer set search

0.18
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0.13
seconds

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

Who said overhead?
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ASP programs are short and 
understandable (are they?)

Checco Zalone in “Cado dalle nubi”

We usually have 
correctness proofs (really?)

Understandable but 
we need proofs?!?

Cause or effect? Are we short because 
we can’t be long?

For every rule we add, we 
have to (re)check all others



  

ASP programs are always 
different (are they?)
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encoded by vertex/1 and edge/2 is connected.

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 
different (are they?)



  

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?)



  

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?)



  

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.

Code reusability?

ASP programs are always 
different (are they?)
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We are ugly!

This is how
we are seen



  

New project scaffolding
(we are ugly!)

then
poetry add this
poetry add that

npm add this
npm add that



  

New project scaffolding
(we are ugly!)

then
poetry add this
poetry add that

npm add this
npm add that

and that’s it!
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many attempt to improve the language
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Types, macros, templates…
many attempt to improve the language

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



  

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

Why didn’t they succeed in ASP?

Why should it be different now?

I’m not the first to complain



  

Let’s start with data validation



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



  

Wait, wait...

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



  

Let’s try to understand
how such situations are possible

(and frequent)

So, making mistakes with declarative programming is
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Dev writes an encoding
using a text editor

Dev knows that
long complicated code
must be commented 

Dev tests the encoding
in the laziest way,

by adding input to the encoding

“I will delete it later”

It will stay there forever!



  

Input and output “documentation”

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 = 1000?

● 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



  



  

Validate predicate size

It has an argument value
of type Integer, with bounds

And exactly one instance of it



  

Validate predicate size

It has an argument value
of type Integer, with bounds

And exactly one instance of it



  



  

YAML converted to
valasp Python code

How does it work



  

YAML converted to
valasp Python code
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from
here

How does it work



  

YAML converted to
valasp Python code

injected constraints

validation trigger

from
here

How does it work



  

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.

Let’s discuss reusability



  

Methodology (?) so far

You have or search for this
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So wrong!

If you copy&paste code,
you must check it,

LINE BY LINE!
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So wrong!

If you copy&paste code,
you must check it,

LINE BY LINE!

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

Can you reuse your own code after some days?
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Something that does not change or vary.
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Something that does not change or vary.

It will never be negative

It returns a non 
negative integer

It returns n! under the assumption that n < 13

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

Invariants

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



  

It will never be negative

It returns n!
(or raises an error)

Using a library for exceptions

n < 13
(no overflow is possible)

Invariants



  

It will never be negative

It returns n!
(or raises an error)

Now we have another nice invariant encoded in our code!

Using a library for exceptions

n < 13
(no overflow is possible)

Invariants



  

Invariants (in ASP?)

Something that does not change or vary.



  

Invariants (in ASP?)

Something that does not change or vary.

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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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?

Yes, if this is your definition of team working!
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Can you team work?
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.



  

Can you team work?
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.



  

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.



  

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



  

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

Let me guess (# of nodes – 1) links



  

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

Let me guess (# of nodes – 1) links

Close symmetrically also tree/2



  

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

Let me guess (# of nodes – 1) links

Close symmetrically also tree/2

Check that the tree 
is not a forest



  

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

Let me guess (# of nodes – 1) links

Close symmetrically also tree/2

Check that the tree 
is not a forest



  

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.
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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.

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

Everything else stays open

Let’s measure the impact



  



  



  



  

reach/2: same name, different meanings



  

reach/2: same name, different meanings

What about tree/2? We also need a notion of locality!
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Fix it (with a TTD*) *TTD  Time Travel Device

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

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

locality by UUID

No idea what Bravo 
will use, but they will 
not use this name!

(an invariant)



  

Doesn’t
clash!



  

Doesn’t
clash!

Don’t be like Team Bravo,
don’t write again and again

the same rules!



  

Testing? Test small units



  

Testing? Test small units

Templates perhaps?



  
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.

Not a lot of extra code.
Easily switch from one version

to the other (e.g. to debug).



  

Simple scaffold

Expand templates

Visualize with ASP Chef!

Share content with ASP Chef
click to open

Result
click to open

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

I/O panel
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Operations panel

Recipe panel

I/O panel

ASP Chef

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

good ideas are copied

we copied from CyberChef

Inline help

Data wrangling operations

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


  

Load external content



  

Produce HTML snippets
(querying the model)



  

Attach clingraph or ASPECT



  

Nice effects
click to open

Shorten URLs and store them 
in your GitHub repos

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


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

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


  

Summing up

I dream of an ecosystem that

● eases data validation

● enables code reusability

● leads to the development of libraries

● lets us use code even if we don’t understand it (yes!)

● ignites the spark of Test-Driven Development

● simplifies resource sharing

● connects products of different groups



  

Summing up

I dream of an ecosystem that

● eases data validation

● enables code reusability

● leads to the development of libraries

● lets us use code even if we don’t understand it (yes!)

● ignites the spark of Test-Driven Development

● simplifies resource sharing

● connects products of different groups

An ecosystem that lets us SHINE!



  

Questions
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