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1 Introduction

This server is a prototype component for integration into larger-scale knowledge based systems.  We are making this beta available to facilitate experimentation.  Please do not redistribute it; it is for limited experimental purposes only.

The binary runs on Windows machines.  It has been tested under Windows XP, 2000, and NT, but should run fine on Windows 98 and even Windows 95 machines.  FIRE uses a PARC-built database that works directly through ACL’s foreign function interface; consequently you do not need any database products or ODBC/MDAC drivers.

The message protocol we are using is a subset of KQML.  If you need Lisp libraries for cracking/generating KQML messages plus sample agents, please contact us and we will provide you Common Lisp source code.  

The various components of this server are still under active development, and consequently we appreciate any feedback you might have.  Please send feedback to analogy-bugs@cs.northwestern.edu.  

2 Starting and shutting down the server

The server is started as one would any other Windows binary.  The file fire-server.ini, which is created when the binary is installed, specifies the port number and server name.  This file contains a single list that is read as a set of alternating keyword value pairs.  For instance, the .ini file containing

(:DEBUG? T :PORT-NUM 1000 :SERVER-NAME "localhost")

will be listening on port 1000, and will display debugging information on the server console.  Please edit this file if needed to change these parameters.

Once it starts, there is a small window available that displays messages for debugging.  This window can be killed in order to exit the server.  The server can also be executed remotely from a client, via the message 

(shutdown-server)

Currently no session ID’s or security is implemented by the server.  This is perhaps a little too trusting.

Operations on knowledge bases

FIRE stores its knowledge base as a database.  To start using a database, use the following command:

(open-kb :path <file path> :name <name> :predicate-style <style>)

This opens the database <name> found at <file path> as a knowledge base.  One knowledge base can be shared amongst several reasoners, which is why we recommend that you start by opening up a knowledge base.  The predicate style should be one of :mixed-case or :hyphen.  A :mixed-case knowledge base uses predicates such as SpatialThing, while a :hyphen KB uses predicates such as spatial-thing.
There are several operations one can do directly on the KB:

· (retrieve :query <pattern> :number <:all or a nonnegative integer>) returns a list of facts that match <pattern>.   The number returned can be limited by the optional :number argument.  

· (store :fact <assertion>) stores <assertion> in the knowledge base.

· (forget :fact <assertion>) deletes <assertion> from the knowledge base.

We distribute a sample knowledge base that includes some legacy HPKB materials plus a collection of classic representations from our analogy research that we use in development and debugging.  This knowledge base is installed in the KB subdirectory of wherever you install FIRE, and is called fire-test-kb.  The examples shown in this document use this test KB.  However, this KB is not intended as a substrate for further development.  Consequently, you will want to create your own KB’s before long.

To create a new KB, you must create the KB and load it with files.  You first create a new KB using the following message

(new-kb :path <path> :name <name> :predicate-style <style>)

where <path> must be a legitimate file path on the machine the server is running on, and <name> is a string that will be used as a prefix for the database’s files.    The predicate style should be one of :mixed-case or :hyphen.  A :mixed-case knowledge base uses predicates such as SpatialThing, while a :hyphen KB uses predicates such as spatial-thing.   Note that all knowledge-bases used with FIRE must at least contain the definitions in base-theory-mc.meld (or base-theory.lsp, if using the older hyphenated form).  If you wish to load these files into your new KB, they are installed in the flat-files directory under your FIRE install directory.  Load base-theory-mc.meld using the load-meld-file command.  Use load-flat-file to load base-theory.lsp.

To load MELD content files, use the following message

(load-meld-file :file <file>)

which loads <file> into the KB.

To load KIF or SME content files, use the following message

(load-flat-file :file <file> :legacy? <t or nil, default nil>

                                       :primitive? <t or nil, default nil>)
which loads <file> into the KB.  The kinds of files supported include KIF (subset) and SME data description files.  The legacy switch controls the conversion from attribute statements to ISA statements.  For instance, statements like (liquid water18) are translated into (isa water18 liquid), based on information already loaded in the KB regarding types of predicates.   The primitive switch is used only for loading the base KB definitions; if you are making a new KB, this means that you should have the primitive switch true when loading base-kb.lsp or base-kb-mc.lsp.

When you have finished loading files into a knowledge base, we strongly recommend that you close it and re-open it.  Closing a KB causes the indexing information accumulated in the database code to be written to disk; if you end your session without closing, you will find that although the KB contains  your information, none but the most literal retrievals will find it.  To close a kb, use the command

(close-kb)

you can of course immediately re-open it, using the open-kb command described above.

Starting a reasoning session

Once you have a KB open, you need to start a reasoner.  Reasoners contain a working memory (in this case, an LTRE
) that provides truth maintenance.  They also provide sources that act as interfaces to specialized knowledge and processing, such as analogical processing.  While FIRE is designed to support multiple reasoners running on top of the same knowledge base, this server only enables you to have one reasoner operating at a time.  This reasoner includes the FIRE analogy source, so you can use SME and MAC/FAC.  

To start a reasoner, use 

(start-session)

You must have already opened up a knowledge base.  If you want to start a new session without shutting the server down, you can use

(end-session)

to wipe out the current session.  Just calling start-session a second time currently has the same effect.

We provide the typical ask/tell interface, as follows:

(ask :query <query> :number < :all or a nonnegative integer>)

returns the result of asking <query>.  Ask checks working memory first, then tries KB lookup, and then consults sources.  (N.B. the FIRE backchainer is still under construction).  Conjunction is supported.

For analogical processing, certain queries invoke SME and MAC/FAC.  This is discussed further below.  To change the contents of working memory,

(tell :fact <fact>)

enables you to add a fact to working memory and 

(untell :fact <fact>) 

removes a working memory fact, but only if you were the one who added it in the first place.

Note that using ‘tell’ to inform the reasoner of a genls fact (i.e. (genls <subclass> <superclass>) will not work.  Instead you should use ‘store’.  This limitation is caused by the way that genls information is cached.

Useful queries and commands for analogical reasoning

All of these queries are made via using an ask message, as outlined above.  In each case we give forms for knowledge bases whose predicate-style is mixed-case and hyphen.  (See the description of the “open-kb” message for more information on a knowledge base’s predicate-style.)  The mixed-case form will be preceded by MC, and the hyphenated form will be preceded by HY.

2.1 Running SME

MC: (matchBetween <base> <target> <constraints> <?match>)
HY:  (match-between <base> <target> <constraints> <?match>)

where <base> is the base description for the match and <target> is the target description for the match.  Both <base> and <target> must be fully bound.  (Currently, they are limited to explicitly stored cases, referred to via the form (ExplicitCaseFn <case name>) [or (explicit-case-fn <case name>) if hyphenated] because we have not yet re-implemented our dynamic case construction algorithms in FIRE).  <?match> is bound to a reference to the copy of SME used in the match, so that information about the match can be extracted.  <constraints> is a set of statements constraining the match.  It can be nil or specified via (TheSet …) for mixed-case KBs or (the-set …) for hyphenated KBs.  The supported constraints are

· MC: (requiredCorrespondence <base item> <target item>) 

HY:  (required-correspondence <base item> <target item>)
requires that <base item> maps to <target item>.  Useful when exploring a given analogy.

· MC: (excludedCorrespondence  <base item> <target item>)
HY:  (excluded-correspondence  <base item> <target item>)
requires that <base item> and <target item> do not map to each other.  Useful when the first interpretation SME comes up with doesn’t have quite the right properties, and you want it to be looking for a different one.

· MC: (identicalFunctions)
HY: (identical-functions)
forbids non-identical functions to be mapped.  Can be useful for within-domain problem solving, i.e., when temperature really does mean temperature.

Running MAC/FAC

MC: (reminding <probe> <case library> <?retrieved> <?match>)

HY:  (reminding <probe> <case library> <?retrieved> <?match>)

given <probe>, a case, and a case library <case library> consisting of cases, this query binds <?retrieved> to the case retrieved via MAC/FAC, under the analogy <?match>.  Since <?retrieved> is the base of <?match> with <probe> as the target, the candidate inferences constitute new knowledge suggested by the reminding.   As before, <probe> can be any case, although currently only ExplicitCaseFn (explicit-case-fn) and minimal-case-fn (MinimalCaseFn) are supported.  

<case library> can be one of the following non-atomic terms:

· MC:
(CaseLibraryFn ?term)
HY:
(case-library-fn ?term)

explicitly lists members via element-of. 

· MC: 
(CaseLibrarySansFn ?cl-term ?case)
HY: 
(case-library-sans-fn ?cl-term ?case) 

denotes the elements of the case library ?cl-term, without the case ?case.  This is useful when one is examining a case library constructed from a set that could include, for example the probe.

· MC: 
(CaseLibraryMinusFn ?cl-term ?list)
HY:
(case-library-minus-fn ?cl-term ?list) 
denotes the elements of the case library ?cl-term with all cases in ?list removed.  This is useful when using MAC/FAC iteratively, looking for multiple precedents, because you can remove precedents that you have found already from consideration.

· MC: 
(CaseLibraryInstancesOfFn ?collection ?functor)
HY:
(case-library-instances-of-fn ?collection ?functor) 

denotes the set of cases specified by ?functor applied to every instance of ?collection.  This is useful for considering, for instance, the set of known terrorist groups as a case library for retrieval.

2.2 Inspecting results of analogical reasoning

The reified terms used to refer to aspects of matches are designed for efficiency and convenience during problem solving.  Specifically, we use

· MC: (MatcherFn <id>) 

HY:  (matcher-fn <id>)
specifies a matcher, i.e., a copy of SME used to compare a specific base and target.  <id> is an integer, chosen by the implementation.  It is the case that SME’s with smaller integer id’s are created earlier than those with bigger integers, but the range of integers need not be continuous.

· MC: (MhFn <id> <sme id>)
HY:  (mh-fn <id> <sme id>)
specifies a match hypothesis, i.e., a correspondence that might or might not hold.  The <id> is an implementation-specific integer ID, incremented whenever an MH for SME <sme id> is created.

· MC: (MappingFn <id> <sme id>)
HY:  (mapping-fn <id> <sme id>)
specifies a mapping, i.e., a collection of correspondences plus candidate inferences that constitutes a construal of the mapping.  Since the same internal data structures are used for intermediate mappings, you should not expect continuous <id>s.

· MC: (CiFn <id> <mapping id> <sme id>)
HY:  (ci-fn <id> <mapping id> <sme id>)
specifies a candidate inference of mapping <mapping id> of SME <sme id>.

SME is designed to support matches extended over time, as more information accumulates about base and/or target, as for instance happens during problem solving or during language understanding.  Thus it is important to understand what information can become invalid as more information is added.   Correspondences never become invalid – they might not be currently accepted, but that’s an orthogonal issue (and why they are named match hypotheses internally).  Which mapping is best can certainly change.  And what mappings are available can change, because new information can change the character of a mapping.  Candidate inferences can disappear, as statements are added to the target that turn them into more correspondences instead.

MC: (mappingOf <mapping> <match>)

HY:  (mapping-of <mapping> <match>)

indicates that <mapping> is one of the solutions to <match>

MC: (bestMapping <matcher> <mapping>)

HY:  (best-mapping <matcher> <mapping>)
indicates that <mapping> is the best solution of <match>, in that it has the highest structural evaluation.

MC: (hasCorrespondence <mapping> <mh>)

HY:  (has-correspondence <mapping> <mh>)
One of the correspondences that constitutes <mapping> is <mh>.

MC: (correspondenceOf <mh> <match>)

HY:  (correspondence-of <mh> <match>)
Correspondence <mh> arose in work on <match>

MC: (correspondenceBetween <mh> <base item> <target item>)

HY:  (correspondence-between <mh> <base item> <target item>)
Correspondence <mh> is the hypothesis that <base item> goes with <target item> in the comparison.

MC: (nvalue (structuralEvaluationScore <mapping>) <score>)

HY:  (nvalue (structural-evaluation-score <mapping>) <score>)
The numerical value of the structural evaluation score, which is an estimate of overall match quality, is the sum of the structural evaluation scores for the correspondences that comprise the mapping.

MC: (candidateInferenceOf <ci> <mapping>)

HY:  (candidate-inference-of <ci> <mapping>)
<ci> is one of the candidate inferences of <mapping>.

MC: (candidateInferenceContent <ci> <proposition>)

HY:  (candidate-inference-content <ci> <proposition>)
<proposition> is the projection of a statement of the base into the target that is the subject of <ci>.

MC: (nvalue (supportScore <ci>) <score>)

HY:  (nvalue (support-score <ci>) <score>)
The support score indicates how much overlap underlies a candidate inference.  Higher amount of overlap heuristically suggests a more likely inference, since it indicates that the two situations have more in common.

MC: (nvalue (extrapolationScore <ci>) <score>)

HY:  (nvalue (extrapolation-score <ci>) <score>)
The extrapolation score indicates how novel the candidate inference is, based on the fraction of the inference that lies outside the overlap.  

2.3 Summarizing Similarities and Differences

There are several commands recognized by the server that can be used to generate summaries of similarities and differences for a giving mapping.

(summ-sims :sme-id <integer> :mapping-id <integer >)

This command can be used to generate a summary of the similarities in a specified mapping.  As mentioned above, mappings are referred to in assertions as (MappingFn <mapping-id> <sme-id>).  This command returns a rather complex nested list of data.  At the topmost level, it is a list of three values:

1) The similarity score for the mapping.  This will be a floating-point number.

2) A list of the entities that correspond to one another in the mapping.  Each entity correspondence has the form (<base entity> <target entity> <score>).  The list is sorted according to the score, from highest to lowest.

3) A list of root correspondences.  Each root correspondence is given has the form (<expression> <score>); but within <expression>, entity correspondences are marked with the special expression (:entity-pairing <base-entity> <target-entity>).

(show-sims :sme-id <integer> :mapping-id <integer >)

This command returns a single string that can be used to describe the similarities.  While the summ-sims command returns a value intended for parsing by computer, show-sims returned a result intended to be read by people.  The formatting needs some work though, so we’re not sure how usable this command is at this time.

(summ-difs :sme-id <integer> :mapping-id <integer >)

This command can be used to generate a summary of the differences in a specified mapping.  This command returns a rather complex nested list of data.  At the topmost level, it is a list of four values:

1) The similarity score for the mapping.  This will be a floating-point number.

2) A list of property differences.  Each property difference has the form (<statement> <score> <entity deltas>) where each <entity delta> has the form ((:entity-pairing <base entity> <target entity>) <base types> <target types>) where the types are attributes in the base or target that are not part of the mapping.  In experiments, these have been a particularly salient type of alignable difference.
3) A list of alignable absences.  This in turn consists of two lists, one for the base and one for the target.  Each element of these lists has the form (<expression> <subexpressions>) where <expression> is not part of the mapping but each <subexpression> is. The set <subexpressions> is not guaranteed to be maximal, and some filtering may be required.  If this turns out to be a problem we can fix this, but this information is mainly there for generating further queries.

4) A list of non-alignable differences.  This in turn consists of two lists, one for the base and one for the target.  Each element of these lists consists of an expression from the base or target which does not intersect with the mapping at all.

(show-difs :sme-id <integer> :mapping-id <integer >)

This command returns a single string that can be used to describe the differences.  While the summ-difs command returns a value intended for parsing by computer, show-difs returned a result intended to be read by people.  The formatting needs some work though, so we’re not sure how usable this command is at this time.

2.4 Dumping an SME to a File for Troubleshooting

If you contact us for help in debugging an analogy, you should dump the SME to a file and send us that file.  You can do this with the following command:

(dump-sme :sme-id <integer> :file <full filepath>)

The ID of an SME appears in facts referring to the SME as (MatcherFn <sme-id>).  

Setting parameters

The default settings for our analogy software are fine for most purposes.  However, in case you need to change them or just want to experiment, here is a list of parameters and what they do.  The same command is used for changing all parameters:


(change-parameter :parameter <parameter name>
                       :value <new value>)

Changing parameters will affect future matches and retrievals.  Existing matches and retrievals will not be affected by changes to parameters.  

	same-functor-weight
	Part of SME’s structural evaluator.  Starting score given to match hypotheses that have identical functors.  Default value is X  

	same-function-weight
	Part of SME’s structural evaluator.  Starting score given to match hypotheses that have identical functors that are functions.  Slightly smaller than for other predicates, because non-identical function matches are allowed.  Default value is Y.

	Trickle-down
	Part of SME’s structural evaluator.  Multiplier for effect of higher-level match hypotheses on the score of lower-level match hypotheses.  Provides local implementation of systematicity.  Default value is Z

	mac-selector-width
	Part of MAC/FAC.  The width of the MAC selector provides a threshold, based on the score of the best result.  Matches that are below this threshold  are pruned.  Default value is 0.1, i.e., 10%.

	mac-maximum-out
	Part of MAC/FAC.  The maximum number of descriptions produced as output by the MAC stage.  Psychologically, this is small because of resource limitations.  For applications, there is a speed/accuracy tradeoff in size.  Default value is 3.

	fac-selector-width
	Part of MAC/FAC.  The width of the FAC selector provides a threshold, based on the score of the best result.  Matches that are below this threshold are pruned.  Default value is 0.1, i.e., 10%.

	fac-maximum-out
	Part of MAC/FAC.  The maximum number of descriptions produced as output by the FAC stage.  Psychologically, this is small because of resource limitations.  For applications, there is a speed/accuracy tradeoff in size.  Default value is 3.

	less-greedy-merge?
	This value should be t or nil.  If t, SME will use a modified form of its greedy merge allowing the addition of consistent kernel from other mappings.  The default value is nil.  See also less-greedy-merge-seeker?.

	less-greedy-merge-seeker?
	Similar to the less-greedy-merge? parameter, this applies to matches done with seekingMatchBetween, whereas less-greedy-merge? applies to all other matches (e.g. matchBetween).  This parameter is provided because the default greedy-merge behavior for seeker matches is different than for other matches.  The default value is t.


Running the Case Mapper

(start-analogy-gui :kb-path <file path> :kb-name <name>

                   :predicate-style <:mixed-case | :hyphen>)

starts the Case Mapper (aka Analogy GUI) on the same machine that the server is running on.  The Case Mapper is designed to allow the user to view, manipulate or create cases while being guided by an analogous existing case.   There is separate documentation for the Case Mapper.  For interactive experimentation with the analogy code, we strongly recommend using the Case Mapper interface, since it is designed to support that.

Upon starting the Case Mapper a knowledge base is opened, based on the arguments specified as above.  It is important to close the database before you exit the Case Mapper GUI, using the “Close KB” command in the Options menu. Closing the KB dumps any index updates to disk, so that retrieval will work properly when the knowledge base is later re-opened.

3 An example interaction with the Server

Note that this example was done using the example client provided with the FIRE Analogy Server distribution – test-client.lsp.  This example client works  with Franz’s Allegro Common Lisp, v 5.01 through v 6.2

> (fire-client:send-test-msg

    '(open-kb :path "kb\\"

              :name "fire-test-kb"

              :predicate-style :hyphen))

(:OK "fire-test-kb is open")

> (fire-client:send-test-msg '(start-session))

(:OK "New reasoning session (KB = fire-test-kb).")

> (fire-client:send-test-msg

    '(ask :query

      (match-between (explicit-case-fn solar-system)

       (explicit-case-fn rutherford-atom) nil ?match)))

(MATCH-BETWEEN (EXPLICIT-CASE-FN SOLAR-SYSTEM) (EXPLICIT-CASE-FN RUTHERFORD-ATOM)

 NIL (MATCHER-FN 1))

> (fire-client:send-test-msg

    '(ask :query

      (and (best-mapping (matcher-fn 1) ?m)

           (candidate-inference-of ?ci ?m)

           (candidate-inference-content ?ci ?inference))))

((AND (BEST-MAPPING (MATCHER-FN 1) (MAPPING-FN 9 1))

      (CANDIDATE-INFERENCE-OF (CI-FN 2 9 1) (MAPPING-FN 9 1))

      (CANDIDATE-INFERENCE-CONTENT (CI-FN 2 9 1)

       (CAUSE (GRAVITY (MASS NUCLEUS) (MASS ELECTRON))

        (ATTRACTS NUCLEUS ELECTRON))))

 (AND (BEST-MAPPING (MATCHER-FN 1) (MAPPING-FN 9 1))

      (CANDIDATE-INFERENCE-OF (CI-FN 1 9 1) (MAPPING-FN 9 1))

      (CANDIDATE-INFERENCE-CONTENT (CI-FN 1 9 1)

       (GREATER (TEMPERATURE NUCLEUS) (TEMPERATURE ELECTRON))))

 (AND (BEST-MAPPING (MATCHER-FN 1) (MAPPING-FN 9 1))

      (CANDIDATE-INFERENCE-OF (CI-FN 0 9 1) (MAPPING-FN 9 1))

      (CANDIDATE-INFERENCE-CONTENT (CI-FN 0 9 1)

       (CAUSE

        (AND (GREATER (MASS NUCLEUS) (MASS ELECTRON))

         (ATTRACTS NUCLEUS ELECTRON))

        (REVOLVE-AROUND ELECTRON NUCLEUS)))))

> (fire-client:send-test-msg

   '(ask :query (reminding (explicit-case-fn doctor)

                           (case-library-fn islike)

                           ?case ?m)))

((REMINDING (EXPLICIT-CASE-FN DOCTOR) (CASE-LIBRARY-FN ISLIKE)

  (EXPLICIT-CASE-FN REPAIRMAN) (MATCHER-FN 3)))

> (fire-client:send-test-msg

   '(ask :query (reminding (explicit-case-fn helicopter)

                           (case-library-fn islike)

                           ?case ?m)))

((REMINDING (EXPLICIT-CASE-FN HELICOPTER) (CASE-LIBRARY-FN ISLIKE)

  (EXPLICIT-CASE-FN HUMMINGBIRD) (MATCHER-FN 5)))

> (fire-client:send-test-msg

   '(ask :query (reminding (explicit-case-fn cloud)

                           (case-library-fn islike)

                           ?case ?m)))

((REMINDING (EXPLICIT-CASE-FN CLOUD) (CASE-LIBRARY-FN ISLIKE)

  (EXPLICIT-CASE-FN SPONGE) (MATCHER-FN 7)))

> (fire-client:send-test-msg

   '(ask :query (reminding (explicit-case-fn Gas-Turbine-Cycle-Problem)

                           (case-library-fn thermo)

                           ?case ?m)))

((REMINDING (EXPLICIT-CASE-FN GAS-TURBINE-CYCLE-PROBLEM) (CASE-LIBRARY-FN THERMO)

  (EXPLICIT-CASE-FN IDEALIZED-GAS-TURBINE-CYCLE) (MATCHER-FN 15))

 (REMINDING (EXPLICIT-CASE-FN GAS-TURBINE-CYCLE-PROBLEM) (CASE-LIBRARY-FN THERMO)

  (EXPLICIT-CASE-FN GAS-TURBINE-EXAMPLE-BASIC) (MATCHER-FN 11))

 (REMINDING (EXPLICIT-CASE-FN GAS-TURBINE-CYCLE-PROBLEM) (CASE-LIBRARY-FN THERMO)

  (EXPLICIT-CASE-FN WHALLEY-EXAMPLE-15P1) (MATCHER-FN 13)))

> (fire-client:send-test-msg

   '(ask :query (and (best-mapping (matcher-fn 13) ?m)

                     (has-correspondence ?m ?mh)

                     (correspondence-between ?m ?b ?t))))

NIL

> (fire-client:send-test-msg

   '(ask :query (and (best-mapping (matcher-fn 13) ?m)

                     (has-correspondence ?m ?mh)

                     (correspondence-between ?mh ?b ?t))))

((AND (BEST-MAPPING (MATCHER-FN 13) (MAPPING-FN 790 13))

      (HAS-CORRESPONDENCE (MAPPING-FN 790 13) (MH-FN 0 13))

      (CORRESPONDENCE-BETWEEN (MH-FN 0 13) (ISA S4 THERMODYNAMIC-STUFF)

       (ISA COOL2-IN THERMODYNAMIC-STUFF)))

 (AND (BEST-MAPPING (MATCHER-FN 13) (MAPPING-FN 790 13))

      (HAS-CORRESPONDENCE (MAPPING-FN 790 13) (MH-FN 2 13))

      (CORRESPONDENCE-BETWEEN (MH-FN 2 13) S4 COOL2-IN))

 (AND (BEST-MAPPING (MATCHER-FN 13) (MAPPING-FN 790 13))

      (HAS-CORRESPONDENCE (MAPPING-FN 790 13) (MH-FN 2028 13))

      (CORRESPONDENCE-BETWEEN (MH-FN 2028 13) SUBSTANCE-OF SUBSTANCE-OF))

 (AND (BEST-MAPPING (MATCHER-FN 13) (MAPPING-FN 790 13))

      (HAS-CORRESPONDENCE (MAPPING-FN 790 13) (MH-FN 2029 13))

      (CORRESPONDENCE-BETWEEN (MH-FN 2029 13) AIR HELIUM))

 (AND (BEST-MAPPING (MATCHER-FN 13) (MAPPING-FN 790 13))

      (HAS-CORRESPONDENCE (MAPPING-FN 790 13) (MH-FN 2031 13))

      (CORRESPONDENCE-BETWEEN (MH-FN 2031 13) (SUBSTANCE-OF S3 AIR)

       (SUBSTANCE-OF H2-IN HELIUM)))

 ...)

> (fire-client:send-test-msg

   '(close-session))

(:ERROR "Unknown message: (CLOSE-SESSION).")

> (fire-client:send-test-msg

   '(end-session))

(:OK "Reasoning session closed.")

> (fire-client:send-test-msg

   '(close-kb))

(:OK "fire-test-kb has been closed")

> (fire-client:send-test-msg

   '(shutdown-server))

(:OK "FIRE Server has been shutdown.")









Known limitations

· The full set of case constructors described in our AAAI 2000 paper have not yet been ported to FIRE.  explicitCaseFn and minimalCaseFn are currently supported.

· We provide only a few means of functionally specifying case libraries right now.  See Section 5.2 for details.

· The server is not reentrant, nor does it handle multiple sessions.  

· We do not yet support NL string output for predicate calculus expressions.

· All knowledge is stored in a single global context.  We are considering imposing some kind of partitioning, but we have not settled on a good scheme yet.

4 Troubleshooting

If you run into problems with the FIRE Analogy Server, please report them by sending email to analogy-bugs@cs.northwestern.edu.  

The Lisp we are using in the server is case-sensitive.  This can cause some interesting glitches if one is unaware of this.  It also uses the ASCII character set, due to some implementation efficiency issues in the knowledge base.  So using non-ASCII characters in entity names, for example, is likely to be problematic.

The raw KQML messages received and sent by the server are logged to files in the directory containing the FIRE Server executable.  These raw log files will have names like “fire-server-raw-log-2001-05-03.txt”, where the numbers in the file name denote the date this log was started.  These files contain enough information for us to replay your session with the server, so please include the raw log file when sending email to us.

You also have the option of logging the status messages that are printed to the FIRE Server’s window.  On the file menu is an option called “Begin Logging”, which will cause all text displayed on the FIRE Server’s window to be logged to a file in the directory containing the FIRE Server executable.  This file will be named something like “fire-server-log-2001-05-07.txt” (where the numbers indicate the date the log was started); and this log file will be made in addition to the raw log file mentioned in the preceding paragraph.
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While the FIRE Server is running, the Franz Allegro Common Lisp icon will appear in your Windows tool-tray (the bluish bust shown in the picture above).  Double-clicking this icon will pop up the console window.  Do not close this window while the FIRE Server is running – it will be closed automatically upon exiting.  If the server seems unresponsive, check the console window and you may find an error message displayed.  If you wish, you can copy-and-paste this error message into an email addressed to analogy-bugs@cs.northwestern.edu  to help us debug the problem.

If you are having problems with an SME or MAC/FAC result, please dump the SME(s) involved (with MAC/FAC multiple new SME’s are generated) into distinct files and email those with your bug report to analogy-bugs@cs.northwestern.edu.  The process for dumping an SME to a file is described in Section 5.5.
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� We are using a souped-up version of the LTRE from Building Problem Solvers, with fact-level GC and discrimination-tree indexing.
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