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OutlineOutline

 A Bit of HistoryA Bit of History
 A Personal PerspectiveA Personal Perspective

 ApplicationsApplications
 The ProblemsThe Problems
 The TechniquesThe Techniques

 StatusStatus
 PerspectivesPerspectives

 UncertaintyUncertainty



The Beginnings (70s-80s)The Beginnings (70s-80s)

 MarseilleMarseille
 DEC-10 PrologDEC-10 Prolog
 IMP-PrologIMP-Prolog
 C-PrologC-Prolog
 The WAMThe WAM



The Golden Age (80s)The Golden Age (80s)

 Fifth-Generation ProjectFifth-Generation Project
 SRISRI

 Prolog HWProlog HW
 WAMWAM
 Quintus PrologQuintus Prolog



YAP I (85-93)YAP I (85-93)

 WAM-Based PrologWAM-Based Prolog
 Started by Luís DamasStarted by Luís Damas
 Ideas:Ideas:

 C-Prolog CompatibilityC-Prolog Compatibility
 Fast ExecutionFast Execution
 Fast CompilationFast Compilation



YAP: First ChapterYAP: First Chapter

 Backtracking Parser in CBacktracking Parser in C
 C-compilerC-compiler
 Most work on 68k-Based EmulatorMost work on 68k-Based Emulator

 Stride “Minicomputer”Stride “Minicomputer”
 SunsSuns
 MacintoshMacintosh



Developing the EmulatorDeveloping the Emulator

 Porting to other HW:Porting to other HW:
 VAXVAX
 RISC machines: SPARC, MIPS, HPRISC machines: SPARC, MIPS, HP
 Macro Language and a m4 processorMacro Language and a m4 processor

 IndexingIndexing



Early UsersEarly Users



Early 90sEarly 90s

 Slowdown in YAP developmentSlowdown in YAP development
 System because stableSystem because stable

 Started research on other areas:Started research on other areas:
 ParallelismParallelism

 But YAP still had a sizeable user But YAP still had a sizeable user 
communitycommunity



YAP II:  95-99YAP II:  95-99

 Expertise was useful in building Prolog Expertise was useful in building Prolog 
systems:systems:
 Aurora, &-Prolog used SICStus PrologAurora, &-Prolog used SICStus Prolog
 But SICStus is a commercial systemBut SICStus is a commercial system

 Different groups, different solutions:Different groups, different solutions:
 YAP as a Platform for researchYAP as a Platform for research
 Research-driven agendaResearch-driven agenda



YAP: mid 90sYAP: mid 90s

 Open SourceOpen Source
 Supporting x86 CPUsSupporting x86 CPUs
 Move to C-based emulatorMove to C-based emulator

 First version nice, but slowFirst version nice, but slow
 Second version emulated assemblySecond version emulated assembly



New Emulator [PPDP99]New Emulator [PPDP99]

 Threaded EmulatorThreaded Emulator
 Required support from GCCRequired support from GCC

 Careful Register AllocationCareful Register Allocation
 Using Temporary VariablesUsing Temporary Variables
 Allocating WAM Regs as Machine RegistersAllocating WAM Regs as Machine Registers

 Instruction MergingInstruction Merging



Pipeline OptimisationPipeline Optimisation

 Before Optimised
movl %ebp, 276(%esp)
movl %esi, -12(%ebp)
movl %edi, %edx
jmp *%edx

L85:

movl %edi, %edx
movl %ebp, 276(%esp)
movl %esi, -12(%ebp)
jmp *%edx

L85:



Toward Better EmulatorsToward Better Emulators

 hProlog [CL00]hProlog [CL00]
 SICStus Prolog [PPDP01]SICStus Prolog [PPDP01]
 TOAM [ICLP07]TOAM [ICLP07]
 CIAO [ICLP05,PPDP08]CIAO [ICLP05,PPDP08]
 Other Prologs:Other Prologs:

 XSBXSB
 SWI-PrologSWI-Prolog



YAP as a research vehicleYAP as a research vehicle

 Rocha’s work:Rocha’s work:
 YapTABYapTAB
 OPTYapOPTYap

 Correia’s work on IAP+ORP:Correia’s work on IAP+ORP:
 SBASBA

 Lopes on EAM:Lopes on EAM:
 BEAMBEAM



YAP III (99-):YAP III (99-):

 Lots of Interest on EmulationLots of Interest on Emulation
 Interest on TablingInterest on Tabling
 Little Interest on ParallelismLittle Interest on Parallelism
 More impact:More impact:

 Look at applicationsLook at applications
 Inductive Logic ProgrammingInductive Logic Programming



ILPILP

 Learn Learn RulesRules
 Out of:Out of:

 DatabaseDatabase
 Previously Known RulesPreviously Known Rules
 ExamplesExamples

 Idea:Idea:
 Generate/Tests RulesGenerate/Tests Rules
 According to Some LanguageAccording to Some Language



ILPILP

 Different execution patternsDifferent execution patterns
 Rules are Rules are shortshort

 Often not even recursiveOften not even recursive
 Fast executionFast execution
 But run Very Many TimesBut run Very Many Times

 Generated Automatically (weird)Generated Automatically (weird)
 Let’s look at examplesLet’s look at examples



ILP: ExamplesILP: Examples

 Structure Activity Relationships (SAR)Structure Activity Relationships (SAR)
 3D-SAR3D-SAR
 MammographyMammography



SARSAR



Carcinogenesis Database (BK)Carcinogenesis Database (BK)

ATOMS BONDS PROPERTIES

atm(d1,d1_1,c,22,-0.133).
atm(d1,d1_2,c,22,-0.133).
atm(d1,d1_3,c,22,-0.003).
atm(d1,d1_4,c,22,-0.003).
atm(d1,d1_5,c,22,-0.133).
atm(d1,d1_6,c,22,-0.133).
atm(d1,d1_7,h,3,0.127).
atm(d1,d1_8,h,3,0.127).
atm(d1,d1_9,h,3,0.127).

bond(d1,d1_1,d1_2,7).
bond(d1,d1_2,d1_3,7).
bond(d1,d1_3,d1_4,7).
bond(d1,d1_4,d1_5,7).
bond(d1,d1_5,d1_6,7).
bond(d1,d1_6,d1_1,7).
bond(d1,d1_1,d1_7,1).
bond(d1,d1_2,d1_8,1).
bond(d1,d1_5,d1_9,1).

six_ring(d1,[d1_1,…]).
six_ring(d1,[d1_3,…]).
six_ring(d1,[d1_12,…]).
non_ar_6c_ring(d1[d1_1,…]).
non_ar_6c_ring(d1,[d1_3,…]).
ketone(d1,[d1_22,…]).
ketone(d1,[d1_23,…]).
amine(d1,[d1_24,…]).

 Properties are precompiled rulesProperties are precompiled rules



Rules [JMLR03]Rules [JMLR03]
active(DrugA) :-
   ar_halide(DrugA,_), 
   atm(DrugA,_,cl,93,_), 
   atm(DrugA,_,cl,93,_), 
   alkyl_halide(DrugA,_).

 Does rule hold true for positives?Does rule hold true for positives?
 Does rule hold true for negatives?Does rule hold true for negatives?

Check if DrugA is activeCheck if DrugA is active



Rules: RedundancyRules: Redundancy
active(DrugA) :-
   ar_halide(DrugA,_), 
   atm(DrugA,_,cl,93,_), 
   atm(DrugA,_,cl,93,_), 
   alkyl_halide(DrugA,_).

 Redundant LiteralsRedundant Literals
 Rule may still be of interestRule may still be of interest
 Drop redundant literalsDrop redundant literals



Rules: BacktrackingRules: Backtracking
active(DrugA) :-
   ar_halide(DrugA,_) &
   atm(DrugA,_,cl,93,_) &
   alkyl_halide(DrugA,_).

 Split into independent componentsSplit into independent components
 Reduces Amount of Unnecessary Reduces Amount of Unnecessary 

BacktrackingBacktracking
 IAP without parallelism…IAP without parallelism…



3D-SAR3D-SAR

[Hamacher  et al. BMC Pharmacology 2006 6:11]



BK ImplementationBK Implementation
Groups in Molecule c1

lhphobe(m13,c1,lhphobe(4.773334,-0.746667,-0.693333)).
lhphobe(m13,c1,lhphobe(-3.02,2.6,-2.48)).
…
cation(m13,c1,cation(-1.7,0.88,-0.48)).
hdonor(m13,c1,hdonor(5.28,2.58,-3.02)).
hdonor(m13,c1,hdonor(0.34,-1.32,1.82)).
hacceptor(m13,c1,hacceptor(5.28,2.58,-3.02)).
hacceptor(m13,c1,hacceptor(8.22,1.14,-1.42)).
…
hdonor(m13,c1,hdonor(-1.7,0.88,-0.48)).
arom(m13,c1,arom(4.91,-0.313333,-0.826667)).

 Conformer Conformer c1 or molecule m13c1 or molecule m13



RulesRules
active(A) :-
   conf(A,B), 
   hdonor(A,B,C), 
   hdonor(A,B,D), 
      dist(A,B,C,D,2.35098298590185,1.0), 
   methyl(A,B,E), 
    dist(A,B,C,E,5.60362141833297,1.0), 
    dist(A,B,D,E,4.53696087706297,1.0), 
  neg_charge(A,B,F), 
   dist(A,B,C,F,5.37806650200609,1.0), 
   dist(A,B,D,F,6.02277989802051,1.0), 
   dist(A,B,E,F,5.37159601049818,1.0).

 Very Precise LanguageVery Precise Language



Thrombin [ICML07]Thrombin [ICML07]

 86 Molecules86 Molecules
 12,000 Conformations12,000 Conformations
 370,000 Facts370,000 Facts
 Efficiency is a problem!Efficiency is a problem!



IndexingIndexing
active(A) :-
   conf(A,B), 
   hdonor(A,B,C), 
   hdonor(A,B,D), 
      dist(A,B,C,D,2.35098298590185,1.0), 
   methyl(A,B,E), 
    dist(A,B,C,E,5.60362141833297,1.0), 
    dist(A,B,D,E,4.53696087706297,1.0), 
  neg_charge(A,B,F), 
   dist(A,B,C,F,5.37806650200609,1.0), 
   dist(A,B,D,F,6.02277989802051,1.0), 
   dist(A,B,E,F,5.37159601049818,1.0).

 A,B are given: multiple indexingA,B are given: multiple indexing



C-CodeC-Code
active(A) :-
   conf(A,B), 
   hdonor(A,B,C), 
   hdonor(A,B,D), 
       dist(A,B,C,D,2.35098298590185,1.0), 
   methyl(A,B,E), 
      dist(A,B,C,E,5.60362141833297,1.0), 
      dist(A,B,D,E,4.53696087706297,1.0), 
  neg_charge(A,B,F), 
      dist(A,B,C,F,5.37806650200609,1.0), 
      dist(A,B,D,F,6.02277989802051,1.0), 
      dist(A,B,E,F,5.37159601049818,1.0).

 Most time in Most time in distdist

 Just generate C-codeJust generate C-code



BacktrackingBacktracking
active(A) :-
   conf(A,B), 
   hdonor(A,B,C), 
   hdonor(A,B,D), 
      dist(A,B,C,D,2.35098298590185,1.0), 
   methyl(A,B,E), 
    dist(A,B,C,E,5.60362141833297,1.0), 
    dist(A,B,D,E,4.53696087706297,1.0), 
  neg_charge(A,B,F), 
   dist(A,B,C,F,5.37806650200609,1.0), 
   dist(A,B,D,F,6.02277989802051,1.0), 
   dist(A,B,E,F,5.37159601049818,1.0).

 If C and F are If C and F are incompatibleincompatible
 We do not care about D and EWe do not care about D and E



Mammography [IJCAI05]Mammography [IJCAI05]

Given:  Radiologist’s interpretation ofGiven:  Radiologist’s interpretation of
                      an abnormality on aan abnormality on a
                      mammogrammammogram

Do:      Predict whether theDo:      Predict whether the
                      abnormality is malignantabnormality is malignant

Challenging problem for both humansChallenging problem for both humans
and machine learning algorithmsand machine learning algorithms



       1           P1      5/02        No                0.03          RU4          B

       2           P1      5/04       Yes                0.05         RU4          M

       3           P1      5/04        No                0.04          LL3          B

       4         P2      6/00        No                0.02          RL2          B  
      …          …        …          …                  …            …            …         
        

Abnormality     Patient    Date      Calcification   …       Mass              Loc           Benign/
       Fine/Linear           Size               Malignant

Relational Data?Relational Data?



Relational ProblemRelational Problem
 Extensional Knowledge:Extensional Knowledge:

old_study(Id,OldId,Date) :-
        ’Patient'(Id,X),
        'MammoStudyDate'(Id,D0),
        ’Patient'(OldId,X),
        'MammoStudyDate'(OldId,Date),
        Date < D0.



RepresentationRepresentation

 Single TableSingle Table
 64k rows64k rows
 60 columns60 columns

 Querying Attributes:Querying Attributes:
 We need to create 58 extra variablesWe need to create 58 extra variables
 And bind themAnd bind them

 Solution: Solution: 
 Binary TablesBinary Tables
 VAMVAM



Mammography: Size [PADL06]Mammography: Size [PADL06]

 We need a compact representation:We need a compact representation:
 Merged InstructionsMerged Instructions
 Mega-Clauses: Collect clauses of same size Mega-Clauses: Collect clauses of same size 

together (Dynamically)together (Dynamically)
 Exo-Compilation Exo-Compilation [CICLOPS07][CICLOPS07]



IndexingIndexing

 Different Modes of AccessDifferent Modes of Access

 Should the user know this beforehand?Should the user know this beforehand?

old_study(Id,OldId,Date) :-
        ’Patient'(Id,X),
        'MammoStudyDate'(Id,D0),
        ’Patient'(OldId,X),
        'MammoStudyDate'(OldId,Date),
        Date < D0.



IndexingIndexing

 Can be ignored in small DBsCan be ignored in small DBs
 10 Shallow Backtracks is fast10 Shallow Backtracks is fast

 Fundamental in larger DBsFundamental in larger DBs
 10,000 Shallow Backtracks is slow10,000 Shallow Backtracks is slow

 It has to be:It has to be:
 Multi-Argument (Thrombin)Multi-Argument (Thrombin)
 Several Keys (Mammographies)Several Keys (Mammographies)
 User-FriendlyUser-Friendly



Just In Time Indexing [ICLP07]Just In Time Indexing [ICLP07]

 Start from empty indexStart from empty index
 Generate first index:Generate first index:

 By using pattern in first queryBy using pattern in first query
 Standard n-arg indexingStandard n-arg indexing

 New patterns?New patterns?
 Run common prefixRun common prefix
 Expand prefix using new patternExpand prefix using new pattern



?- atom(d1,A,3,22,B).?- atom(d1,A,3,22,B).



?- atom(d1,A,c,22,-0.003).?- atom(d1,A,c,22,-0.003).



Other ILP ApplicationsOther ILP Applications

 Gene Function and DiscoveryGene Function and Discovery
 Knowledge Extraction from AbstractsKnowledge Extraction from Abstracts
 Alias Detection from Communication Alias Detection from Communication 

PatternsPatterns
Examples Relations Facts

Gene

IE

Alias



Putting It TogetherPutting It Together

 DB has been a major motivationDB has been a major motivation
 Improved IndexingImproved Indexing
 Compact RepresentationCompact Representation

 Prolog Control is a major problem:Prolog Control is a major problem:
 We do not have the luxury of user aid…We do not have the luxury of user aid…



DIMPLE DIMPLE [Benton,PPDP07][Benton,PPDP07]

 Global AnalysisGlobal Analysis
 Statements are structured factsStatements are structured facts
 ExampleExample

 Andersen AnalysisAndersen Analysis
 Analyses JavaSPEC benchmarksAnalyses JavaSPEC benchmarks
 In secsIn secs



RequirementsRequirements

 TablingTabling
 IndexingIndexing



OWL: WINE OWL: WINE [Liang08][Liang08]

 Semantic WebSemantic Web
 DAML Wine ontologyDAML Wine ontology
 Translates to OWLTranslates to OWL
 [Motik04] to generate logic rules[Motik04] to generate logic rules



WINE: RequirementsWINE: Requirements

 TablingTabling
 Indexing is not important:Indexing is not important:

 Small databaseSmall database
 Goal ReorderingGoal Reordering

 Lots of calls with different modesLots of calls with different modes
 Generates lots of tabledGenerates lots of tabled
 & Complex Dependency Graph& Complex Dependency Graph
 Simple Automatic TransformationSimple Automatic Transformation



Mode Driven ExecutionMode Driven Execution
madefromgrape(X, X_1) :- 
     madefromgrape(Y,X_1),
     kaon2equal(X, Y).

madefromgrape(A,B) :-
   ( nonvar(A) ->
     ( nonvar(B) ->
       madefromgrape(A,C),
       kaon2equal(B,C)
     ;
       madefromgrape(A,C),
       kaon2equal(B,C)
     )
   ;
     ( nonvar(B) ->
       kaon2equal(B,C),
       madefromgrape(A,C)
     )
   ;
     madefromgrape(A,C),
     kaon2equal(B,C)
   ).



ILP: Lessons LearnedILP: Lessons Learned

 We can do databasesWe can do databases
 Up to MBs of codeUp to MBs of code

 We can do smart indexingWe can do smart indexing
 It’s not that badIt’s not that bad

 We can improve controlWe can improve control
 Ugly, but usefulUgly, but useful



Lessons Learned:DatabasesLessons Learned:Databases

 Compact Code where it countsCompact Code where it counts
 The DatabaseThe Database
 Nowadays, not recursive clausesNowadays, not recursive clauses

 Merged InstructionsMerged Instructions
 Exo-Emulation:Exo-Emulation:

 Challenge: Integrate with IndexingChallenge: Integrate with Indexing
 User Transparent?User Transparent?



Lessons Learned: PerformanceLessons Learned: Performance

 IndexingIndexing
 Multi-ArgumentsMulti-Arguments
 Dynamic GenerationDynamic Generation

 Supports Dynamic PredicatesSupports Dynamic Predicates
 User TransparentUser Transparent
 We can go further the WAM!We can go further the WAM!



Lessons Learned: Control ?Lessons Learned: Control ?

 Improving Control:Improving Control:
 Limit Backtracking by &Limit Backtracking by &
 Intelligent Backtracking with Variable Intelligent Backtracking with Variable 

DependenciesDependencies
 Mode Driven ExecutionMode Driven Execution

 User Transparent? User Transparent? NOTNOT
 Could it be?Could it be?

 Techniques are straightforwardTechniques are straightforward



Wrapping UpWrapping Up

 Prolog often an IRProlog often an IR
 Automatically codeAutomatically code
 NaïveNaïve
 Or simply, weirdOr simply, weird

 Very Little Support:Very Little Support:
 Code ReorderingCode Reordering
 Local Analysis ToolsLocal Analysis Tools
 Why aren’t people doing this?Why aren’t people doing this?



What Next?What Next?

 Extraordinary Challenges AheadExtraordinary Challenges Ahead
 WEBWEB
 Larger Databases: GO > 3GBLarger Databases: GO > 3GB
 Uncertain Information (SRL, PLILP)Uncertain Information (SRL, PLILP)



But…But…

 Small Developer CommunitySmall Developer Community
 Few Prolog ProgrammersFew Prolog Programmers

 Fragmented CommunityFragmented Community
 Systems, Algorithms Are Too Complex!Systems, Algorithms Are Too Complex!
 Few Benefits of SharingFew Benefits of Sharing

 Little Ambition:Little Ambition:
 Little Feedback from TheoryLittle Feedback from Theory
 30 Years past, still the WAM?30 Years past, still the WAM?



Meeting these Challenges?Meeting these Challenges?

 Collaboration (SWI/YAP):Collaboration (SWI/YAP):
 By Developing Joint LibrariesBy Developing Joint Libraries
 We want to make it appealingWe want to make it appealing

 Challenging Younger ResearchersChallenging Younger Researchers
 Make LP more appealingMake LP more appealing
 Eg, Type SystemsEg, Type Systems
 Do not forget the past, but,Do not forget the past, but,
 Do not forget the world has changedDo not forget the world has changed



Moving On…Moving On…

 Just-In Time YapJust-In Time Yap
 Faster PrologFaster Prolog

 Uncertain KnowledgeUncertain Knowledge
 CLP(BN)CLP(BN)
 ProbLogProbLog



TablingTabling

 Tabling is FundamentalTabling is Fundamental
 But it is complex:But it is complex:

 Storing Tables: TriesStoring Tables: Tries
 Suspension or RedoingSuspension or Redoing
 CompletionCompletion

 Last is hardestLast is hardest
 It is about adding control to the logicIt is about adding control to the logic



Suspension and SchedulingSuspension and Scheduling

 Hooked in the BacktrackingHooked in the Backtracking
 Could be done elsewhere?Could be done elsewhere?

 Requires a choice-point per producerRequires a choice-point per producer
 Kills deterministic tablingKills deterministic tabling

 Can we experiment?Can we experiment?
 Scary C-codeScary C-code

 Proposal:Proposal:
 Co-routining at Prolog levelCo-routining at Prolog level



Control-PrologControl-Prolog

 Rewrite Program (Rewrite Program (term_expansionterm_expansion))
 Ports call control-PrologPorts call control-Prolog
 Control-Prolog manipulates search-treeControl-Prolog manipulates search-tree
 Control-Prolog can:Control-Prolog can:

 freezefreeze
 resumeresume

 Explicit branch managementExplicit branch management
 Completion as graph operationsCompletion as graph operations



Control-PrologControl-Prolog

 First Experiment:First Experiment:
 From From path/3path/3
 Generate Dijkstra’s algorithmGenerate Dijkstra’s algorithm

 Second Experiment:Second Experiment:
 TablingTabling
 With Completion done by consumerWith Completion done by consumer
 Initial Results Initial Results 



A Faster YAPA Faster YAP

 Just In Time Compilation [ICLP07]Just In Time Compilation [ICLP07]
 Works for Java…Works for Java…
 Why not Prolog?Why not Prolog?

 Ideas:Ideas:
 Compile simple much-used fragmentsCompile simple much-used fragments
 Try to take advantage of referential Try to take advantage of referential 

transparencytransparency
 Use type info at compilation-timeUse type info at compilation-time



Support for CompilationSupport for Compilation

 Being IntegratedBeing Integrated
 Change ArithmeticChange Arithmetic
 Looking at different back-ends:Looking at different back-ends:

 GNUCCGNUCC
 Virtual MachinesVirtual Machines
 ……



ParallelismParallelism

 Mechanisms:Mechanisms:
 ThreadsThreads
 OR-ParallelismOR-Parallelism

 Applications of Parallelism:Applications of Parallelism:
 Randomised SearchRandomised Search
 Tabled ComputingTabled Computing

 Low Speedups may be worthwhile:Low Speedups may be worthwhile:
 Parallelism is cheap!Parallelism is cheap!



UncertaintyUncertainty

 Real World is HardReal World is Hard
 Missing DataMissing Data
 Erroneous DataErroneous Data
 Plain Uncertain DataPlain Uncertain Data

 Probabilities are a good way to deal with Probabilities are a good way to deal with 
thisthis

 Probabilities and Logic:Probabilities and Logic:
 A marriage from heavenA marriage from heaven



[slide from Getoor,ICML07][slide from Getoor,ICML07]



CLP(CLP(BNBN) [UAI03] ) [UAI03] 

 Uncertainty about Uncertainty about valuesvalues
 Represented as Bayesian NetworksRepresented as Bayesian Networks
 Compact encoding of Bayesian NetworksCompact encoding of Bayesian Networks
 Towards:Towards:

 InferenceInference
 LearningLearning



An ExampleAn Example

 gene_expression(ybr136w,gene_expression(ybr136w,T,EXP,T,EXP,DD) :-) :-
              previous_step(E,previous_step(E,T,C,T-1T,C,T-1,G),,G),
              interaction(E,ybl088c, interaction(E,ybl088c, T-1,EXPT-1,EXP,H),,H),
              interaction(E,ydr499w,interaction(E,ydr499w,T-1,EXPT-1,EXP,I),,I),
              { { DD= ge1(A,B,C) with p([-1,0,1],[0.2,0.23,…],[G,H,I]}= ge1(A,B,C) with p([-1,0,1],[0.2,0.23,…],[G,H,I]}



Example NetworkExample Network



Problog [ICLP08]Problog [ICLP08]

 Developed at LeuvenDeveloped at Leuven
 Represents uncertainty about truth values:Represents uncertainty about truth values:

 0.50::edge(g1,g2).0.50::edge(g1,g2).
 Used to represent biomedical literatureUsed to represent biomedical literature



gene

phenotype

probability of connection?

Network around Alzheimer 
Disease

most relevant subgraph of given (max.) size?

best explanation of connection?



ConclusionsConclusions

 Prolog Hacking is:Prolog Hacking is:
 FunFun
 Good Source of ChallengesGood Source of Challenges

 Drawbacks:Drawbacks:
 Support is a lot of workSupport is a lot of work
 Too much to doToo much to do



GoalsGoals

 Cool Logic ProgrammingCool Logic Programming
 More EfficientMore Efficient
 Easier To Reuse/Share CodeEasier To Reuse/Share Code
 Integrated with other LanguagesIntegrated with other Languages
 Lots of do!Lots of do!



Thank YouThank You

 Just one of many Prologs:Just one of many Prologs:
 CIAOCIAO
 ECLiPSeECLiPSe
 GNU-PrologGNU-Prolog
 SICStusSICStus Prolog Prolog
 SWI-PrologSWI-Prolog
 XSBXSB

http://www.clip.dia.fi.upm.es/Software/Ciao/
http://www.eclipse-clp.org/
http://gnu-prolog.org
http://www.sics.se/isl/sicstuswww/site/index.html
http://www.sics.se/isl/sicstuswww/site/index.html
http://www.swi-prolog.org/
http://xsb.sf.org


Too Many People To Thank!Too Many People To Thank!

 But I would like to mentionBut I would like to mention
 Luís DamasLuís Damas
 Ricardo LopesRicardo Lopes



Thank You!Thank You!
Thanks to everyone who worked Thanks to everyone who worked 

and used YAP.and used YAP.


