A problem with composition?

- Hedderik van Rijn, 020405

The balance scale model presented on this web page relies heavily on the composition code of ACT-R 5. However, ACT-R 5 seems to generalize the compiled rules somewhat too enthusiastically. I guess that this is a bug, but I'm not completely sure. 

The unexpected behavior shows if an initial rule processes a retrieval and stores information from that retrieval in its goal and a subsequent rule tests for the equality or inequality of the newly stored information. The resulting rule (after composition) does not test for the (in)equality of the retrieved information.

So, given an initial rule that retrieves some information and stores it:

(p Process-Retrieval

  =goal>

    isa           gen-goal

    step          t

    slot1         nil

    slot2         nil

  =retrieval>

    isa           demo

    slot1         =slot1

    slot2         =slot2

 ==>

  =goal>

    slot1         =slot1

    slot2         =slot2

)

After which one out of two rules fires, depending on the equality of the stored information:

(p Most-Active-Chunk-Has-Equal-Values

  =goal>

    isa           gen-goal

    step          t

    slot1         =slot1

    slot2         =slot1

    answer        nil

 ==>

  =goal>

    answer        "yes"

)

(and a similar one with a negation test and "no")

The current composition mechanism creates (given that slot1 and slot2 are equal in the retrieved chunk) the following rule that lacks the equality test:

(p Production-7190

   =goal>

      isa GEN-GOAL

      step t

      slot1 nil

      slot2 nil

      answer nil

   =retrieval>

      isa DEMO

      slot1 =slot1

      slot2 =slot2

==>

   =goal>

      answer "yes"

      slot1 =slot1

      slot2 =slot2

)

Whereas I expected a rule like:

(p Production-7193

   =goal>

      isa GEN-GOAL

      step t

      slot1 nil

      slot2 nil

      answer nil

   =retrieval>

      isa DEMO

      slot1 =slot1

      slot2 =slot1   ;; <---

      slot2 =slot2

==>

   =goal>

      answer "yes"

      slot1 =slot1

      slot2 =slot2

)

to be created. I’m not sure whether this “not passing on the inequality” is on purpose, or should be considered a bug?

Solution for the balance scale task

As the balance scale model depends on this type of production (in)equality tests, I’ve changed the function compose-production to honor the (in)equality tests. However, because of lack of time, this is done by means of a very model-dependent hack. (I.e., the code explicitly checks for certain slot-names.)

The code to test the behavior of the composition mechanism is available in the file “demo.lisp”, my compose-production hack is available in “compose-production.lisp”.

