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1 ; Fact template
2 (deftemplate Point
3 (slot x (type INTEGER))
4 (slot y (type INTEGER))
5 (slot name (type STRING)))
6

7 ; Facts
8 (Point (x 1) (y 2) (name ”point1”))
9 (Point (x 0) (y 0) (name ”origin”))
10 (Point (x 8) (y 7) (name ”point2”))
11

12 ; Patterns
13 (Point (x 1) (y ?y) (name ?name))
14 (Point (x ?x) (y ?y) (name ”point1”))
15 (Point (x ?a) (y ?a))
16 (Point)
17

18 ; Rules
19 (defrule matching-y
20 (Point (x ?x1) (y ?y) (name ?name1))
21 (Point (x ?x2) (y ?y) (name ?name2))
22 =>
23 (printout ”Points ” ?name1 ” and ” ?name2
24 ” have matching y coordinates.”))
25

26 (defrule matching-y
27 (Point (x 0) (y ?y1) (name ?name1))
28 (Point (x ?x2) (y ?y2) (name ?name2))
29 (test (> ?y2 ?y1))
30 =>
31 (assert (Point (x ?x2) (y ?y1) (name ”new”))))





1 (deftemplate Camera
2 (slot id (type INTEGER)) ; Unique ID for the camera
3 (slot highway (type STRING)) ; Name of the highway it’s on
4 (slot position (type FLOAT)) ; Position of camera along highway in km
5 (slot direction (type STRING)) ; Direction in which the camera points
6 (slot prev-camera (type INTEGER)) ; ID of previous camera along highway
7 (slot next-camera (type INTEGER))) ; ID of next camera along highway

1 (deftemplate CarInTraffic
2 (slot camera (type INTEGER)) ; ID of camera that saw the car
3 (slot plate (type STRING)) ; License plate of the car
4 (slot lane (type INTEGER)) ; Lane it is on
5 (slot time (type FLOAT))) ; Timestamp at which camera saw the car

1 (deftemplate StolenCar
2 (slot plate (type STRING)))



1 (defrule StolenCarInTraffic
2 (StolenCar (plate ?pl))
3 (CarInTraffic (plate ?pl) (camera ?c))
4 (Camera (id ?c) (highway ?hw) (direction ?d) (position ?p))
5 =>
6 (printout ”Sloten car ” ?pl ” seen on highway ” ?hw
7 ” at position ” ?p ” going in direction ” ?d))

1 (defrule CarTooFast
2 (CarInTraffic (camera ?c1) (plate ?pl) (time ?t1))
3 (CarInTraffic (camera ?c2) (plate ?pl) (time ?t2))
4 (test (> ?t2 ?t1))
5 (Camera (id ?c1) (highway ?hw) (direction ?d) (position ?p1))
6 (Camera (id ?c2) (highway ?hw) (direction ?d) (position ?p2))
7 (test (> (speed ?t1 ?p1 ?t2 ?p2) 130))
8 =>
9 (printout ”Car travelled too fast: ” ?pl ” at ”
10 (speed ?t1 ?p1 ?t2 ?p2) ” km/h.”))

(speed ?t1 ?p1 ?t2 ?p2) = (abs (* (/ (- ?p1 ?p2) (- ?t1 ?t2)) 3600))



1 (defrule StationaryCar
2 (CarInTraffic (camera ?c) (plate ?pl) (time ?t1))
3 (CarInTraffic (camera ?c) (plate ?pl) (time ?t2))
4 (test (> (- ?t2 ?t1) 30))
5 (Camera (id ?c) (highway ?hw) (direction ?d) (position ?p))
6 =>
7 (assert (StationaryCar (camera ?c) (plate ?pl) (time ?t1)))
8 (printout ”Car not moving on highway ” ?hw
9 ” at position ” ?p ” in direction ” ?d))

1 (defrule StationaryCars
2 (StationaryCar (camera ?c) (plate ?pl1) (time ?t1))
3 (StationaryCar (camera ?c) (plate ?pl2) (time ?t2))
4 (StationaryCar (camera ?c) (plate ?pl3) (time ?t3))
5 (test (!= ?pl1 ?pl2 ?pl3))
6 (test (< 0 (- ?t2 ?t1) 1))
7 (test (< 0 (- ?t3 ?t2) 1))
8 (Camera (id ?c) (highway ?hw) (direction ?d) (position ?p))
9 =>
10 (assert (StationaryCars (camera ?c) (time ?t1)))
11 (printout ”Traffic jam on highway ” ?hw
12 ” at position ” ?p ” in direction ” ?d))

1 (defrule TrafficJam
2 (StationaryCars (camera ?c1) (time ?t1))
3 (StationaryCars (camera ?c2) (time ?t2))
4 (test (< 0 (- ?t2 ?t1) 300))
5 (Camera (id ?c1) (next-camera ?c2))
6 =>
7 (assert (TrafficJam (from-camera ?c1) (to-camera ?c2) (time ?t1))))
8

9 (defrule TrafficJamContinued
10 (TrafficJam (from-camera ?c1) (to-camera ?c2) (time ?t1))



11 (StationaryCars (camera ?c3) (time ?t3))
12 (test (< 0 (- ?t3 ?t1) 300))
13 (Camera (id ?c2) (next-camera ?c3))
14 =>
15 (assert (TrafficJam (from-camera ?c1) (to-camera ?c3) (time ?t1))))
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Network for a rule with many CEs:
a long chain of join nodes

Join nodes are organized into a
“constrained bilinear network”





















1 (Point (x 1) (y 2) (z 3))

1 <+, (Point (x 1) (y 2) (z 3))>

1 (Point (x 1) (y 2) (z 3))

1 (Point (x 1) (y 2) (z 4))

1 <-, (Point (x 1) (y 2) (z 3))>
2 <+, (Point (x 1) (y 2) (z 4))>

1 (Point (x ?x) (y 8) (z ?x) (name ?n))

1 (defrule matching-y
2 (Point (x 1) (y ?y))
3 (Point (x 2) (y ?y))
4 =>
5 [...])



1 (defrule matching-x-and-larger-y
2 (Point (x ?x) (y ?y1))
3 (Point (x ?x) (y ?y2))
4 (test (> ?y1 ?y2))
5 =>
6 [...])

(test (and (> ?x1 ?x2) (== (+
?x1 ?x3) 8)))





1 (defrule matching-y
2 (Point (x 1) (y ?y))
3 (Point (x 2) (y ?y))
4 =>
5 [...])

root node

class == Point

x == 2x == 1

y's equal?

terminal node
of ‘matching-y’
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1 -(Point (x 2))



1 (Point (x 2) (y 3))
2 (Point (x 2) (y 4))
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Name |Type|Proc| Successors
---------------------+----+----+------------
AdapterNode_14 | 2 | 0 | JoinNode_16
AdapterNode_21 | 2 | 0 | JoinNode_22
AdapterNode_26 | 2 | 0 | JoinNode_28
AdapterNode_34 | 2 | 0 | JoinNode_36
AdapterNode_4 | 2 | 0 | JoinNode_6
AdapterNode_46 | 2 | 0 | JoinNode_48
AdapterNode_55 | 2 | 0 | JoinNode_56
BetaTestNode_10 | 5 | 0 | TerminalNode_11
BetaTestNode_29 | 5 | 0 | JoinNode_30
[...]
ConstantTestNode_52 | 1 | 0 | JoinNode_58
ConstantTestNode_53 | 1 | 0 | JoinNode_56
ConstantTestNode_54 | 1 | 0 | AdapterNode_55
JoinNode_16 | 3 | 0 | JoinNode_17
JoinNode_17 | 3 | 0 | TerminalNode_18
JoinNode_22 | 3 | 0 | TerminalNode_23
JoinNode_28 | 3 | 0 | BetaTestNode_29
JoinNode_30 | 3 | 0 | TerminalNode_31
JoinNode_36 | 3 | 0 | JoinNode_38
JoinNode_38 | 3 | 0 | BetaTestNode_39
JoinNode_42 | 3 | 0 | TerminalNode_43
JoinNode_48 | 3 | 0 | BetaTestNode_49
JoinNode_50 | 3 | 0 | TerminalNode_51
JoinNode_56 | 3 | 0 | BetaTestNode_57
JoinNode_58 | 3 | 0 | TerminalNode_59
JoinNode_6 | 3 | 0 | BetaTestNode_7
JoinNode_8 | 3 | 0 | JoinNode_9
JoinNode_9 | 3 | 0 | BetaTestNode_10
TerminalNode_11 | 6 | 0 |
TerminalNode_18 | 6 | 0 |
TerminalNode_23 | 6 | 0 |
TerminalNode_31 | 6 | 0 |
TerminalNode_43 | 6 | 0 |
TerminalNode_51 | 6 | 0 |
TerminalNode_59 | 6 | 0 |
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