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Programme for Today

Epilog Editors
Epilog inputs and outputs
Tables, Charts, Graphs
Specialized representations

EpilogJS
Library of Javascript subroutines for managing Epilog
Usetul for building custom systems

EpilogJS Interpreters
Systems that run Javascript and EpilogJS
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DEPARTMENT OF COMPUTER SCIENCE
MSCS Program Sheet (2010-11)

Atificial Intelligence "+ | Primary Specialization
Name: Charles Parnell Naut ~ Advisor: Proposed date for degree conferral: Date: 10/8/2010
Student ID #: Email: |cnaut@stanford.edu o] CJHCP? ) Coterm?

 GENERAL INSTRUCTIONS

Before the end of your first quarter, you should complete the following steps. Detailed instructions are included in the Guide to the MSCS
Program Sheet in your orientation packet (an online version is available at cs.stanford .edu/degrees/mscs/programsheets/):

* Complete this program sheet by filling in the number, name and units of each course you intend to use for your degree.
* Create a course schedule showing the year and quarter in which you intend to take each course in your program sheet.
e Meet with your advisor and secure the necessary signatures on the program sheet.

 FOUNDATIONS REQUIREMENT

You must satisfy the requirements listed in each of the following areas; all courses taken elsewhere must be approved by your adviser on a
foundation course waiver form. Required documents for waiving a course include course descriptions, syllabi, and textbook lists. These

can be ized here: cs.stanford.edu/d waivers/. Do not enter anything in the “Units” column for courses taken
elsewhere.
Note: If you are amending an old program sheet, enter "on file" in the approval column for courses that have already been approved.
I Equivalent elsewhere (course . .
Required: numbertitle/institution) Approval  Grade  Units
Logic, Automata and Complexity (¥ CS 103) 3) 4

Probability (C)CS 109, (JSTATS 116, [JCME 106, or [) MS&E 220)
Alogrithmic Analysis (¥ CS 161)

Computer Organization and Systems (¥ CS 107)

Principles of Computer Systems (¥ CS 110)

TOTAL UNITS USED TO SATISFY FOUNDATIONS REQUIREMENT: 10

Note: This total may not exceed 10 units.
@ 7 Requirements Left ~ Total Units: 10 Status: Draft




Epilog Editors



Sierralite

. . What
Sierralite versus
How
Rules Data Evaluate Query Execute About
Query

Pattern goal(X,Y,Y,X)
Query p(X.Y)
show Results 100 Unification Limit 1000000 Autorefresh

4 unification(s)

goal(a,b,b,a)
goal(b,c,c,b)
goal(c,d,d,c)
goal(d,e,e,d)

Data

Load Configuration Save Configuration

Demonstration



http://localhost/epilog/homepage/sierratable.php

Relations as Tables

Sierratable

What
versus
How

Rules Data Evaluate Query Execute About

Table

Pattern goal(X,Y,Y,X)
Query p(X,Y)
show Results 100 Unification Limit 1000000 Autorefresh

4 unification(s)

a b b a
b Cc Cc b
C d d Cc
d e e d
Data
p(a,b)
p(b,c)
p(c,d)
p(d,e)

Load Configuration Save Configuration

Demonstration



http://localhost/epilog/homepage/sierratable.php

Numerical Functions as Pie Charts

What

Sierrachart
How

Rules Data Evaluate Query Execute About

Chart

Pattern area(X,Y)
Query area(X,Y)
show Results 100 Unification Limit 1000000 Autorefresh

4 unification(s)

Examples

R

N 2 B b [ c I d

Data

area(a,2)
area(b, 3)
area(c,4)
area(d,5)

2|
Load Configuration Save Configuration A‘

Demonstration


http://localhost/epilog/homepage/sierrachart.php

Logic Graphs

. . What
Sierragrid
How
Rules Data Evaluate Query Execute About
Grid

Pattern p(Xx,Y)
Query p(x.Y)
show Results 100 Unification Limit 1000000 Autorefresh

6 unification(s)
b c d
v v
b v
c v v v
Data

Load Configuration | Save Configuration

Demonstration



http://localhost/epilog/homepage/sierragrid.php
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http://logicprogramming.stanford.edu/assignments/pelicanhunters/index.html

EpiloglS



Javascript Implementation

EpilogJS Subroutines

|

Questions——  Javascript Interpreter = —— Answers

! !

Epilog Epilog
Dataset Ruleset




Strings vs Expressions

Epilog expressions are written as strings of characters.
Epilog]S subroutines operate on parsed versions.

Examples:
p(a,b)

gp(XIZ) s = p(XIY) & p(YIZ)

invert :: p(X,Y)) ==> ~p(X,Y) & p(Y,X)



Conversion Between Strings and Expressions

read transforms strings into expressions:
Call: read("gp(X,2) :- p(X,Y) & p(Y,Z2)")
Exit:

grind transforms expressions into strings:

Call: grind(
Exit: gp(X,Z) :- p(X,Y) & p(Y,2)



Datasets and Rulesets

A dataset 1s a linear array of data expressions.

A ruleset 1s a linear array of rules expressions.



Conversion between Strings and Datasets

readdata transforms strings into datasets:

Call: readdata("p(a,b) p(b,c) p(c,d)")
Exit:

gr indem transforms datasets into strings:

Call: grindem( )
Exit: p(a,b) p(b,c) p(c,d)

Same for rulesets



Data Indexes

In data indexing, each factoid appears on the list of factoids
associated with each constant in that factoid.

Example: {p(a,b),p(b,c),a(b),a(c)}

Index on p: {p(a,b),p(b,c)}
Index on q: {g(b),q(c)}

Index on a: {p(a,b)}
Index on b: {p(a,b),p(b,c),qg(b)}
Index on c: {p(b,c),qg(c)}

NB: No compound indices (e.g. all factoids with a and b)
NB: No positional indices (e.g. p(a,b) vs.p(b,a))



Data Indexing

definefacts (dataset facts) empties dataset and adds
facts together with full indices.

Call: definefacts(lambda,read("p(a,b) p(b,c)"))
Exit: true

Call: lambda
Exit:

and all facts are data indexed



Rules Indexes

In rule indexing, each rule appears on the list of rules
associated with relation constant in the head of the rule.

Example: {r(X):-q(X,Y), q(X,¥):-p(X,Y)}
Index on p: {}

Indexon g: {q(X,Y):-p(X,Y)}
Indexon r: {r(X):-g(X,Y)}




Rule Indexing

definerules (ruleset,rules) empties ruleset and adds
rules together with rule indices.

Call: definerules(library,readdata("r(X):-g(X,¥)"))
Exit: true

Call: library
Exit:

and all rules are rule indexed



Saving and Dropping Facts

savefact (fact,dataset) - adds fact to dataset and adds to the
corresponding data index.

lambda =

Call: savefact(read("p(c,d)"),lambda)
Exit:

Call: lambda
Exit:

dropfact (fact, dataset) - drops fact from dataset and removes
from the corresponding data index.

Call: dropfact(read("p(b,c)"),lambda)
Exit:

Call: lambda
Exit:



Saving and Dropping Rules

saverule (rule,ruleset) - adds rule to ruleset and adds to the
corresponding rule index.

library = {r(X):-q(X,Y¥)}

Call: saverule(read('g(X,Y):-p(X,Y)"'),library)
Call: library

Exit: {r(X):_q(XIY)} q(XIY):_p(XIY)}

droprule (rule,ruleset) - drops rule from ruleset and removes
the corresponding rule index.

library = {r(X):-q(X,Y)} 9(X,Y):-p(X,Y)}

Call: droprule(read('q(X,Y):-p(X,Y)"'),library)

Call: library
Exit: {r(X):-gq(X,Y)}



Lookup Subroutines

compfindp (query,dataset,ruleset) - returns true if the guery
1s true given dataset and ruleset.

compfindx (pattern, query,dataset,ruleset) - returns an instance
of pattern that makes the query true.

compfinds (pattern, query ,dataset, ruleset) - returns all
instances of pattern for which the query is true.

lambda =
library =

Call: compfindp('X', ) , lambda, library)
Exit: true

Call: compfindx('X', , lambda, library)
Exit: a

Call: compfinds('X', , lambda, library)
Exit: [a,b]



Update Subroutines

compexpand (action ,dataset , ruleset) - returns the changes that
would need to be made to execute action based dataset and ruleset.

lambda =
library = read("invert::p(X,Y) ==> ~p(X,Y)&p(¥,X)")

Call: compexpand('invert', lambda,library)
Exit:

compexecute (action, dataset , ruleset) - executes action,
modifying dataset in accordance with definitions in ruleset.

Call: compexecute('invert', lambda,library)
Exit: true

Call: lambda
Exit:



Documentation

What

Epilo gJ S versus

How

User Guide

Introduction

Epilog]S is a collection of Javascript subroutines and variables developed to support the creation,
editing, and processing of Epilog datasets and rulesets. This document is a user guide for EpilogJS.
For information about the Epilog language itself, see the description in Logic Programming. To
download the EpilogJS software, go to the Epilog home page and click on Software.

Data Types

symbol expression dataset index

variable expression* ruleset assignment

list term boolean
sentence

Global Variables

dataindexing inferences depth

ruleindexing instantiations traces

Expression Management Subroutines

symbolp equalp uniquify
constantp matchp vniquify
varp matcher zniquify
operatorp unifyp
specialp unifier

plug

http://epilog.stanford.edu/documentation/epilogjs/guide.php


http://localhost/epilog/documentation/epilogjs/guide.php

Source Code

// Epilog

// Copyright (c) 2020 The Board of Trustees of the Leland Stanford Junior

// University. All nonprofit research institutions may use this Software for

// any non-profit purpose, including sponsored research and collaboration. All
// nonprofit research institutions may publish any information included in the
// Software. This Software may not be redistributed. It may not be used for

// commercial purposes. For any questions regarding commercial use or

// redistribution, please contact the Office of Technology Licensing at Stanford
// University (info@otlmail.stanford.edu).

// THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS";
// AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
// IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
// ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE
// LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR

// CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF

// SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
// INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN

// CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

// ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
// POSSIBILITY OF SUCH DAMAGE.

// Sentential Representation

function symbolp (x)
{return typeof x==='string'}

function varp (x)
{return (typeof(x)==='string' && x.length!==0 &&
(x.charCodeAt (0)===95 || x[0]!==x[0].toLowerCase()))}

function constantp (x)
{return typeof x==='string' && x.length!==0 && x[0]===x[0].toLowerCase()}

function numberp (x)
{return !isNaN(Number(x))}

function stringp (x)
{return typeof x==='string' && x.length>1 && x[0]==='"' && x[x.length-1]==='"'"}

var counter = 0

function newvar ()
{counter++; return 'V' + counter}

function newsym ()
{counter++; return

c' + counter}

function seq ()
{var exp=new Array(arguments.length);
for (var i=0; i<arguments.length; i++) {exp[i]=arguments[i]};
return exp}

http://epilog.stanford.edu/javascript/epilog.js


http://localhost/epilog/javascript/epilog.js

Epilogl]S Interpreter



EpilogdS Interpreter

[ N ] Web Inspector — localhost — sierragrid.php
[D Q |:[| Q} |:| Console ﬁ Elements @ Network D Sources @ Timelines g Storage » Q {§}
'AIN Evaluations Errors Warnings Logs Infos Debugs All Sources ¢ @ Emulate User Gesture C)

Console cleared at 4:09:50 PM

» lambda = []
[1 (o $1
> library = []
[T (o
» definefacts(lambda, readdata("p(a,b) p(b,c)"))
true = $3
> definerules(library, readdata("g(X,Z) :- p(X,Y) & p(Y,Z)"))
true = $3
> compfindx(read(*goal(X,Z)"),read("g(X,Z)"), lambda, library)

["goal", a", el (3) ¢A

Demonstration


http://localhost/epilog/homepage/sierragrid.php







