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Brief Sunmary:

CHEF is a case-based pl anner, which can output new recipes given
particul ar ingredients and tastes. Recipes are viewed as plans. They
provi de the sequence of steps that nust be carried out to achieve the
creation of some dish. CHEF creates its plans by recalling old plans
that worked under simlar circunstances and modifying themto fit its
new situation. CHEF |learns 1) new plans 2) the features that predict
failures 3) past repairs to faulty plans. This learning is
acconpl i shed by saving the different results of the planner's own
experiences.

Rel at ed Systens:

The first systemthat might be called a case-based reasoner was the
CYRUS system devel oped by Janet Kol odner [ Kol odner-83], at Yale

Uni versity (Schank's group). CYRUS was based on Schank's dynam c nenory
nodel and MOP theory of problem solving and | earning [ Schank-82]. It
was basically a question-answering systemw th know edge of the various
travel s and neetings of former US Secretary of State Cyrus Vance. The
case nenory nmodel developed for this systemhas |ater served as basis
for several other case-based reasoning systens (including MED ATOR

[ Si mpson-85], PERSUADER [ Sycar a-88], CHEF [ Hammond-89], JULIA

[Hi nrichs-92], CASEY [ Koton-89]).

CATEGORY TWO

Characteri zati on of G vens:

O d plans are stored in abstraction hierarchy semantic net. Causa
rules, and repair strategies were built into the system Chef’s input
is a set of goals for different tastes, textures, ingredients, and type
of dish.

Characteri zati on of Qutput:

The planner |earns 1) new plans; 2) the features that predict failures;
3) past repairs to faulty plans that it can reuse. CHEF outputs new
recipes with particular ingredients and tastes. Recipes are viewed as
pl ans. They provide the sequence of steps that nust be carried out to
achi eve the creation of some dish.

Characteri zati on of Data:

The data is reliable but not conplete. Previous plans are organi zed as
abstraction hierarchy, and can be indexed by features and the probl ens
that they avoid. All the (Thematic Organi zati on Packets) TOPs are



associated with causal configurations that lead to failures and
strategies for fixing them

CGeneric Tasks:

Its main task is to build new recipes on the basis of users requests.
One subtask is the plan retrieving using classification. Another

i mportant subtask is the plan repairing, which uses backtrack
reasoni ng, or causal explanation

Theoretical Comm tment:

CHEF proposes a new approach to planning that allows it to avoid nmany
of the problens of nore traditional planning systens. Some of its
advances are based on the fact that it reuses plans. Sone are the
result of the fact that it increnentally repairs its plans and | earns
from experience.

Case repair involves detecting the errors of the current solution and
retrieving or generating explanations for them The best exanple is the
CHEF system where causal know edge is used to generate an expl anation
of why certain goals of the solution plan were not achieved. [Case
based reasoning: A Aanpdt, E. Plaza (1994)]

Real ity:

The eval uation task takes the result from applying the solution in the
real environment. This is usually a step outside the CBR system CHEF
use a sinulation program where a solution (i.e. a cooking recipe) is

applied to an internal nodel assumed to be strong enough to give the
necessary feedback for solution repair

CATEGORY THREE

Conpl et eness:

UNKNOWN

Use:

UNKNOWN

Per f or mance:

UNKNOWN



CATEGORY FOUR

Phases:
The systemis organized into 6 distinct phases:

Probl ems Anti ci pation

Pl an Retrieving

Pl an Mbdification

Si mul ati ng Execution

Pl an Repairing

Assign failure predictors

QU AWNE

Subfuncti ons:
One subtask is the plan retrieving using classification. Another

i nportant subtask is the plan repairing, which uses backtrack
reasoni ng, or causal explanation

Use of Sinulation or Analysis:

CHEF uses a sinmulation program where a solution (i.e. a cooking
recipe) is applied to an internal nodel to give the necessary feedback
for solution repair.

System Control | nplenentation Architecture:

Semantic net for storing old plans.
Production rules for causal analysis.

CATEGORY FI VE

Characterization of Structure Know edge:

CHEF nmainly uses hierarchy know edge and causal know edge.

Characterization of Process Know edge:

Classification, Sinulation and Backtrack reasoning

Deep or Surface:



CHEF uses Deep and Surface knowl edge at the sanme tine. Wen in the plan
retrieval phase, it uses surface knowl edge, and in the sinulation and
repairing phases, it uses deep know edge.

CATEGORY SI X

Search Space:

The search spaces for CHEF are the old plans and repair strategies. The
states are partially matched plans. CHEF use nodification phase and
repairing phase to do solution refinenents. The space is decided by
previ ous experiences.

Space Traversal

G adual refinenent.

Search Control Strategy:

The search strategy is unique to CHEF system

St andard Search Strategies:

When a case solution generated by the reuse, (1) evaluate the case

sol uti on generated by reuse. If successful, learning fromthe success,
(2) otherwi se repair the case solution using donmin-specific know edge.

Search Control Characterization

Know edge- based, best-match

Subpr obl ens:

CHEF checks if there is a partial nmatch between the target goal and an
object in the existing recipe. If the target goal and the existing

obj ect are under a commpn abstraction hierarchy, they are partia

mat ch. The subprobl ems are not independent. Refinement is needed.

Search Control Representation:

CHEF stores plans indexed by the goals they satisfy and the problens
they avoid, and retrieve them by these indexes.



Search Control Strength:

It is very domai n dependent and know edge-full (a
"strong" nethod).

CATEGORY SEVEN

Fai | ure Met hod:

Case repair involves detecting the errors of the current solution and
retrieving or generating explanations for them In CHEF system causa
know edge is used to generate an expl anati on of why certain goals of
the solution plan were not achieved. CHEF | earns the general situations
that will cause the failures using an expl anati on-based | earning
technique. This is included into a failure menory that is used in the
reuse phase to predict possible shortcom ngs of plans. This form of

| earni ng noves detection of errors in a post hoc fashion to the

el aboration plan phase were errors can be predicted, handl ed and

avoi ded. A second task of the revision phase is the solution repair
task. This task uses the failure explanations to nmodify the solution in
such a way that failures do not occur. For instance, the failed plan in
the CHEF systemis nodified by a repair nodule that adds steps to the
plan that will assure that the causes of the errors will not occur. The
repair nodul e possesses general causal know edge and donmi n know edge
about how to di sable or conpensate causes of errors in the domain. The
revised plan can then be retained directly (if the revision phase
assures its correctness) or it can be evaluated and repaired again.

Uncertainty:

UNKNOWN

Managenment of Uncertainty:

No Uncertai nty Managenent.

Management of Ti me:

Time should be included in the causal know edge.

CATEGORY EI GHT



Knowl edge Representation Method:

Cases, Rules and Semantic nets.

Know edge Representation Generality:

UNKNOWN

Knowl edge Structuring:

CHEF uses causal knowl edge to do sinmulation and backtracki ng, uses

semantic nets to do partial match. The semantic nets correspond to the
food hierarchy.

CATEGORY NI NE

Al ternative Representations:

No

Al ternative Sol uti on Met hods:

No

Opti m zati on:

The system al ways produces the best answer.

Mul tiple Results:

No

CATEGORY TEN

I nteraction:

Chef’'s input is a set of goals for different tastes, textures,
i ngredi ents, and type of dish.

Data col | ection



CHEF requires all the requirements fromusers before execution
ot herwi se the reci pe cannot be made up

Dat a format:

The data is given in Natural Language.

Acqui sition

The system nust have a way of acquiring know edge fromthe expert

user. Besides old plans, CHEF needs to know food abstract hierarchy for
plan retrieval, causal rules for simulation and backtracking, TOPs for
repairing, which CHEF cannot |earn increnentally.

Lear ni ng:

CHEF | earns the foll ow ng
1. New pl ans;
2. Features that predict failures;
3. Past repairs to faulty plans
fromit’'s own experience:

Expl anati on:

1. CHEF stores new plans indexed by the goals they satisfy and the
probl enms they avoid. In storing a plan, it does not generalize
the plan itself. It instead generalizes the features that are
used to index the plan in nmenory.

2. When a failure occurs, the planner records a |link between
features of goals and the failure that they have caused. These
menories of failures can be used when the goals arise again. Wen
multiple features are required to predict a failure, all of them
are linked to the menory of the failure. This menory is not
activated unless all of the linked features are present.

3. Aside fromstoring plans and failures, a case-based pl anner al so
stores sonme of the repairs in the formof critics, indexed by the
probl ems that they solve. These repairs are used when a pl anner
predicts a problem but cannot find a plan of the proper type to
deal with that problem

CATEGORY ELEVEN

St rengt hs:

Case Revision

When a case solution generated by the reuse phase is not correct, an
opportunity for learning fromfailure arises. This phase is called case
revi sion and consists of two tasks: (1) evaluate the case solution



generated by reuse. If successful, learning fromthe success, (2)
ot herwi se repair the case solution using domai n-specific know edge.

Weaknesses:

UNKNOWN
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