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WHAT IS CLINGO?
AS PRESENTED BY: AMIRHOSSEIN RAZAVI 

• CLINGO IS AN ASP SOLVER WHICH LETS ITS USERS SOLVE LOGIC-BASED PROBLEMS.
• ASP HERE STANDS FOR ANSWER SET PROGRAMMING AND ACTS AS A MODELING LANGUAGE OF SORTS 

TO HELP USERS DEAL WITH COMBINATORIAL PROBLEMS.
• USUALLY, THESE PROBLEMS ENTAIL DEALING WITH THE GROUPING, ORDERING AND ASSIGNMENT OF 

DIFFERENT OBJECT SETS UNDER SPECIFIC CONDITIONS.



INTRODUCTION TO CLINGO AND ITS FEATURES

• CLINGO IS AN ASP SOLVER DEVELOPED AND 
DISTRIBUTED BY POTASSCO, THE POTSDAM ANSWER SET 
SOLVING COLLECTION, BUNDLES TOOLS FOR ANSWER 
SET PROGRAMMING DEVELOPED AT THE UNIVERSITY 
OF POTSDAM.

• THE BROWSER VERSION OF CLINGO IS DIVIDED INTO 
FOUR SECTIONS. THE TOPMOST SECTION IS A SMALL 
REPOSITORY OF VARIOUS EXAMPLE PROBLEMS.

https://uni-potsdam.de/
https://uni-potsdam.de/


• THE SECOND SECTION OF CLINGO INVOLVES THE CODING BLOCK. THIS IS WHERE PROBLEMS ARE WRITTEN OUT USING CLINGO’S 
PROGRAMMING LANGUAGE.

• THE EXACT DETAILS OF THE SYNTAX WILL BE DISCUSSED LATER ON IN THE PRESENTATION.

• THE SECTION AFTER, INCLUDES A REASONING MODE SELECTOR, WHICH LETS USERS CHOOSE FROM ONE OF FOUR POSSIBLE SOLVING 
MODES (DEFAULT, BRAVE, CAUTIOUS AND ENUMERATE ALL).

• THE THIRD SECTION ALSO CONTAINS OPTIONAL CHECKBOXES USED TO HIDE OR DISPLAY ADDITIONAL DATA RELEVANT TO THE 
PROBLEM BEING SOLVED, IF THIS DATA IS REQUIRED.



• THE LAST SECTION OF CLINGO IS THE 
RESULT SECTION.

• THIS SECTION GOES OVER THE VARIOUS 
SOLUTIONS FOUND BY CLINGO FOR ANY 
GIVEN PROBLEM.

• IN ADDITION TO THIS, AS CAN BE SEEN 
IN THE IMAGE TO THE RIGHT, CLINGO IS 
CAPABLE OF OFFERING OPTIONAL 
STATISTICS IF THE USER DEEMS SUCH 
DATA IS RELEVANT TO BE STUDIED.



EVALUATING CLINGO AND OUR METHODOLOGY

• TO HAVE A BETTER UNDERSTANDING OF CLINGO’S USABILITY, THE TEAM HAS STUDIED ITS SYNTAXES AND 
EASE OF USE

• IN ORDER TO TEST THE CAPABILITIES OF CLINGO, THE TEAM HAS CHOSEN A SELECTION OF PROBLEMS TO BE 
USED TO ASSESS THE EFFICIENCY OF THE SOFTWARE WHEN IT COMES TO HANDLING DIFFERENT LOGICAL 
PROBLEMS.

• THE PROBLEMS CHOSEN WERE ALTERED IN SOME CASES TO INCREASE THEIR COMPLEXITY AND TEST FOR 
POTENTIAL CHANGES IN RESULTS GIVEN THE INCREASED NUMBER OF DETAILS INVOLVED.

• THESE SAME PROBLEMS WERE THEN ALSO USED AS A BASIS OF COMPARISON FOR ANOTHER ASP SOLVER 
(SMODELS), AND THE RESULTS OF BOTH SOFTWARE WERE COMPARED TO CHECK FOR DIFFERENCES.



CLINGO SYNTAX AND EASE OF USE
AS PRESENTED BY: AKAF KHURSHID 

• TO TRANSLATE A LOGIC PROBLEM INTO 
CLINGO STARTS WITH KNOWING THE 
SYNTAX

• AFTER EVERY STATEMENT IN CLINGO 
FINISHES WITH ‘.’

• CLINGO DOES NOT CARE ABOUT WHITE 
SPACE BETWEEN STATEMENTS

• THE ORDER OF WHERE THE STATEMENT 
ARE DECLARED DOES NOT MATTER IN 
CLINGO

True False If And Or Iff Negation Strong 
Negation

Clingo :- , ; not -

Logic ⊤ ⊥ ⟶ ⋀ ⋁ ↔ ¬ ~



FACT & RULES

• TO DECLARE A FACT IN CLINGO YOU SIMPLY WRITE THE FACT IN CLINGO

• ANYTHING DECLARED AS A FACT IS SAID TO BE HELD TRUE FOR THE ENTIRE PROBLEM

• FACTS ARE THE KNOWLEDGE BASE FOR CLINGO

• TO DECLARE A RULE SUCH AS ‘IF BOB IS A HUMAN, THEN BOB CAN’T FLY’ IN CLINGO 

• THE ‘X’ IN ‘-FLY(X)’ AND ‘HUMAN(X)’ STATES ANY MEMBER OF ‘-FLY’ AND ‘HUMAN



CHOICE RULE

• JUST USING FACTS AND RULES CAN BE LIMITING AS IT THERE ARE NOT MULTIPLE ANSWERS

• CHOICE RULE ALLOWS US TO HAVE DISJUNCTION WHICH CAN LEAD TO MULTIPLE ANSWERS

• TO DECLARE A CHOICE RULE IN  CHLINGO, SIMPLY WRITE THE FACT/RULE WITH CURLY BRACKETS  



human(bob) human(bob)
-fly(bob)

Answer 1 Answer 2 Answer 3



CONSTRAINTS

• INTEGRITY CONSTRAINTS ALLOWS US TO PUT CONSTRAINTS ON THE ANSWER SETS PRODUCED BY CLINGO

• SIMPLY DONE BY WRITING ‘:-’ BEFORE THE CONSTRAINTS FOR THE ANSWER SETS IN CLINGO

• CONSTRAINTS ARE USEFUL AS NOW WE CAN DECLARE THAT ‘EITHER A OR B MAY BE TRUE HOWEVER 
BOTH CAN’T BE TRUE’

• STATEMENT 3 DECLARES THAT THE ANSWER SET CAN’T HAVE A AND B



RESULTS OF STUDY AND WHAT THEY MEAN
AS PRESENTED BY: MUHAMMAD ADEEL ZAFAR

• AS MENTIONED BEFORE, OUR STUDY WAS BASED UPON TESTS RUN USING A SET OF LOGICAL PROBLEMS.
• GOING OVER THESE PROBLEMS, WE FOUND A SPECIFIC TREND IN TERMS OF WHAT CLINGO IS CAPABLE OF 

AND WHERE ITS LIMITATIONS LAY.
• IN THIS SECTION, WE’LL BE LOOKING OVER THESE RESULTS AND WHAT THEY MEAN. AS WELL AS DISCUSSING 

REASONS WHY CERTAIN PROBLEMS ENDED IN CERTAIN RESULTS.



• OUR FIRST PROBLEM IS RELATIVELY SIMPLE. IT 
INVOLVES A CASE OF GUILTY AND INNOCENT 
FROM THREE POSSIBLE CULPRITS.

• IN THIS CASE, THE IMAGE ON THE RIGHT 
SHOWS THE DEFAULT FUNCTIONING MODE OF 
CLINGO, WHICH RESULTS IN A SINGLE 
POSSIBLE ANSWER.

• AS CAN BE NOTED, WITH THE EXTRA 
STATISTICS CHECKBOX SELECTED WE GAIN 
MORE DATA, SUCH AS THE NUMBER OF 
ATOMS AND RULES IN THIS CASE.

PROBLEM 1 (DEFAULT)



PROBLEM 1 (BRAVE)

• SWAPPING BETWEEN MODES IS RELATIVE IN CLINGO. 
CERTAIN PROBLEMS WILL OFFER DIFFERENT RESULTS 
IN DIFFERENT MODES.

• IN THIS CASE, OUR RESULTS ARE THE SAME. 
HOWEVER, WE CAN TAKE NOTE OF A FEW KEY 
DIFFERENCES IN RESULTS. NAMELY, THE 
CONSEQUENCES SECTION.



PROBLEM 1 (CAUTIOUS & ENUMERATE ALL)



• HERE IS AN EXAMPLE OF HOW CLINGO HANDLES 
COMPLEXITY. HOW A CHANGE IN A PROBLEM 
EFFECTS THE RESULTS WHEN IT IS MADE MORE 
COMPLICATED.

• IN THIS CASE, A FEW NOTABLE CHANGES ARE 
THE ADDITION OF CHOICES AS EXPLAINED 
BEFORE, THROUGH THE USE OF CURLY BRACKETS. 
ALONGSIDE THIS, THERE IS ALSO THE LARGE 
JUMP IN RULES AND ATOMS.

• OVERALL, HOWEVER, WE CAN NOTE THAT 
CLINGO STILL PROVIDES RESULTS INCREDIBLY 
QUICKLY, ONLY HAVING GONE UP FROM 
0.005S TO 0.013S.

PROBLEM 1B (DEFAULT)



PROBLEM 1B (BRAVE)

• WHEN SWAPPING BACK TO THE BRAVE MODE OF 
SOLVING PROBLEMS, WE CATCH OUR FIRST 
DIFFERENCE IN TERMS OF ACTUAL POSSIBLE 
SOLUTIONS.

• AS USUAL, THERE’S A SUBSTANTIAL INCREASE IN 
RULES, ATOMS AND BODIES. AND THERE’S ANOTHER 
MINISCULE INCREASE IN TIME.



PROBLEM 1B (CAUTIOUS & ENUMERATE ALL)



• PROBLEM 2 IS THE CLASSIC N-QUEENS 
PROBLEM. THE GOAL IS TO PLACE N QUEENS 
ON A N X N BOARD IN SUCH A WAY SO THAT 
NO TWO ARE IN THE SAME ROW, COLUMN OR 
DIAGONAL.

• MUCH THE SAME AS OUR MODIFIED VERSION OF 
PROBLEM 1, THIS TIME WE’VE MADE USE OF 
CURLY BRACKETS TO IMPLEMENT CHOICES INTO 
OUR PROBLEM.

• IN THIS CASE, THE NUMBER OF RULES, ATOMS 
AND BODIES ARE FAR LARGER THAN EVEN THOSE 
IN OUR MODIFIED VERSION OF PROBLEM 1. YET, 
CLINGO SEEMS TO HAVE NO PROBLEM IN 
PROVIDING SOLUTIONS VERY QUICKLY AND 
ACCURATELY.

PROBLEM 2 (DEFAULT)



PROBLEM 2 (BRAVE)



• AS IS THE TREND, CLINGO CONTINUES TO 
OFFER EFFICIENT AND SWIFT SOLUTIONS. 
THOUGH, AS CAN BE SEEN FROM THE BRAVE 
MODE OF PROBLEM 2, THERE ARE CLEARLY 
CASES WHERE THE RESULTS ARE INCREDIBLY 
LENGTHY AND SO MAY BE DIFFICULT TO SIFT 
THROUGH FOR USERS.

• IT SHOULD BE NOTED THAT BOTH IN THE CASE 
OF THE BRAVE AND THE CAUTIOUS MODE, 
THE NUMBER OF BACKJUMPS INCREASES 
EXPONENTIALLY, AS CAN BE SEEN THROUGH 
THE EXTRA STATISTICS SECTION MADE 
AVAILABLE TO US.

PROBLEM 2 (CAUTIOUS)



PROBLEM 2 (ENUMERATE ALL)



PROBLEM 2 (ENUMERATE ALL) CONTINUED

• AS MENTIONED, SOME MODES PROVIDE A 
RATHER LARGE SET OF POSSIBILITIES. MAKING 
IT PARTICULARLY DIFFICULT FOR USERS TO 
TRACE EXACT DETAILS REGARDING PROBLEMS 
SUCH AS THESE THAT SEEM TO HAVE A 
SPECTACULARLY LARGE ANSWER SET.



• PROBLEM 3 IS A PROBLEM BASED UPON THE 
FOUR-COLOR THEOREM, WHICH STATES THAT 
ANY MAP IN A PLANE CAN BE COLORED 
USING FOUR COLORS IN SUCH A MANNER, 
THAT NO TWO AREAS THAT SHARE A 
COMMON BOUNDARY WILL SHARE THE SAME 
COLOR.

• IN THIS PROBLEM, WE’VE EXPLICITLY DEFINED 
MANY EDGES IN ORDER TO SIMULATE THIS 
THEOREM.

PROBLEM 3 (DEFAULT)



PROBLEM 3 (BRAVE & CAUTIOUS)



PROBLEM 3 (ENUMERATE ALL)

• THIS WAS ONE OF THE UNIQUE CASES THAT WE CAME ACROSS, WHERE CLINGO CRASHED. THIS TELLS 
US THAT THERE ARE SPECIFIC CASES WHERE CLINGO CAN NOT HANDLE.

• THE MOST LIKELY CASE FOR THIS CRASH WAS THE SHEER NUMBER OF CASES THROUGH WHICH THE 
SOFTWARE NEEDED TO RUN THROUGH, LEADING TO IT CRASHING DUE TO EXCEEDING SOME INTERNAL 
RESOURCE QUOTA WHICH WAS ALLOCATED TO IT.



SMODELS + LPARSE
AS PRESENTED BY: Arya Mazloomi

• THE PROGRAM SMODELS IS AN IMPLEMENTATION OF THE STABLE MODEL SEMANTICS FOR LOGIC 
PROGRAMS.

• LPARSE IS A FRONT-END FOR SMODELS THAT GENERATES A VARIABLE-FREE SIMPLE LOGIC PROGRAM THAT 
CAN BE GIVEN TO SMODELS.



SModels LParse



CLINGO VS SMODELS 





Lparse + SModels Clingo



Thank you for your time.
We will be taking any questions you have now.


