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JRules example

rule FindMarketers { class Marketer{
hen { } List<Client> clients;
W
C: CIient(); class CIiednt{
Int 1d;
Ms: aggregate { }

M: Marketer(clients.contains(C.id));
} do { collect {M}; }

} then {
insert new C2Ms(C, Ms);  class C2MS {
} Client C;
} List<Marketer> Ms;:
J
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Calculus for Aggregating Matching Patterns

constant data

unary operator

binary operator

map over a bag

| assert p assertion
P, || P error recovery (orElse)
| it | letit=p,inp, get/set scrutinee

| env | let env += p, in p, get/update environment
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Calculus for Aggregating Matching Patterns

it.type = “Marketer”

/N env.C.data.id € it.data.clients
A let env += [M : it] in env

M: Marketer(clients.contains(C.id));
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Rules

r :=when p; r Evaluate p against each WME
| global p; r Evaluate p once
| notp; r Ensure p does hold for any WME

| return p Compute a result using p
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IBM JRules

rule FindMarketers {

when {
C: Client();

Ms: aggregate {
M: Marketer(clients.contains(C.id));
} do { collect {M}; }

insert new C2Ms(C, Ms);

} then {
}
} -
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Compiler
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Rules

r:=whenp;r P:

| global p; r
| notp;r
| return p
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Calculus for Aggregating Matching Patterns
= constant data

| ®p unary operator

| p, ®p, binary operator

| map p map over a bag

| assert p assertion

| p, || P, error recovery (orElse)

| it | letit=p,inp, get/set scrutinee
| env | let env +=p, inp, get/update environment

oFp@dd d?
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®d::

Unary Operators

identity d no-op. returns d

-d negates a Boolean
{d} singleton bag of d
#d size of bag

flatten d flatten a bag of bags
[A:d] record constructor
d.A field selection

d-A field removal

d

1

@

Binary Operators
d, ::=
,=d, equality
, € d, element of
, J d, union
. ¥d, biased record concat

O O O o o

. +d, compatible record concat



Nested Relational Algebra

q:=d constant data
| In context value
| ©q unary operator
| 0, ®Q, binary operator
| X(92)(q,) map
| 6(q,)(q4) select
| 0, X Q, cartesian product

| Nd(qz)(ql) dependent join
| q1 | ‘ op! default
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IBM JRules

rule FindMarketers {
when {
C: Client();

Ms: aggregate {

M: Marketer(clients.contains(C.id));

} do { collect {M}; }
} then {
insert new C2Ms(C, Ms);

Distributed
Object Store

Nested Relational Algebr

g:=d constant data
| In context value
| © g unary operator
| 9, ®q, binary operator
| X<q2>(Q1) map
| 0{q,)(q,) select
| d, X0, cartesian product

| =9(g2)(q,) dependent join
| g, || a, default
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| ®p unary operator

| p, ®p, binary operator

| map p map over a bag
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oFp@dd d?

Slide 7

®d::

Unary Operators

identity d no-op. returns d

-d negates a Boolean
{d} singleton bag of d
#d size of bag

flatten d flatten a bag of bags

[A:d] record constructor
d.A field selection
d-A field removal

d

1

@

Binary Operators

d, ::=

,=d, equality

, € d, element of

, J d, union

. ¥d, biased record concat

. +d, compatible record concat

O O O o o



A Pattern Calculus for Rule Languages:
Expressiveness, Compilation, and Mechanization

Avraham Shinnar, Jerome Siméon, and Martin Hirzel

IBM Research
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rule FindMarketers { uies alculus for Mggregating atching I atterns o d e
when { r::=whenp;r P:= constant data identity d no-op. returns d Binary Operators
C: Client(): Compiler | global p; r | ®p unary operator -d negates a Boolean d,®d, ::= |
. ; , (d} ngleton bag of d d, =d, equality
Ms: aggregate { | not p; r | P1® P, binary operator t sing f-} Zn ag o 4 d elementof
: : : | Size of bag 1 2 .
M: Marketer(clients.contains(C.id)); | return p l ] Ec) map c;yera bag flattend flatten a bag of bags d, U d, union
} do{ collect {My}; } assert p assertion [A:d] record constructor d, *d, biased record concat
} then { | Py || P, error recovery (orElse) d A field selection d,+d, compatible record concat
insert new C2Ms(C, Ms); | it | letit=p,inp, get/set scrutinee d=A field removal dodl d
! | env | let env +=p, inp, get/update environment 0
0
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Nested Relational Algebr

qg:=d constant data
| In context value

| © g unary operator
| 9, ®q, binary operator

| x{a,)(a;) map

| 0(q,)(q,) select
| g, Xq,  cartesian product

| =9(g2)(q,) dependent join
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| In context value
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g:=d constant data
| In context value
| © g unary operator
| 9, ®q, binary operator

‘ X<q2>(Q1) map

| 0(q,)(q,) select
| g, Xq,  cartesian product

| =9(g2)(q,) dependent join
| g, || a, default
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N amed N ested Relational Calculus

e =X variables
| d constant data
| @ e unary operator
| e, ®e, binary operator
| let x=€, ine, let

| {e, | X € e,} comprehension
| e, ?e, e, conditional
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g:=d constant data
| In context value amed Nested Relational Calculus
| ©q unary operator e =X variables
| 9, ®q,  binary operator | d constant data
| x{a,)(a;) map | ® e unary operator
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| {e, | x € e,} comprehension
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| e, ?e,:e; conditional
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rela-tional calculus. Transactions on Computational Logic (TOCL), 9(1), 2007.
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