RULE NORMALIZATION

In this section, we present the normalization function, Norm, which
converts an original SLEEC rule to a set of normalized SLEEC DSL
rules. The original SLEEC DSL rule follows the syntax: whene A
p then resp where e is an event symbol, p is a proposition and resp
is a response. A response is one of the following:

(1) not e within ¢

(2) ewithint
(3) ewithint otherwise resp
(4) resp, unless ptextbhf( then resp,)? where the expression

(*)? indicates # is optional.

Let an original SLEEC DSL rule “r, = when (e A p) then response”
be given. The result of normalizing r,, is the set of normalized rules
= {whenethen V ,; | Veob € NorM(resp, p)} where the normal-
ization function Norwm is defined in Fig. 7. Given a response resp,
Norm flattens resp into a set of obligation chains by traversing the

{p = ewithint}

{p = not e within t}

Norm(resp, p) = { NorM(resp;, p and not p’) U Norm(resp,, p and p’)

Norm(resp;, p and not p’)

{Norm(e withint, p) otherwise \/ ,p, | \V op € Norm(resp,, T)}

nested structure of resp top-down, and then merges the normaliza-
tion results bottom-up. Note that in a nested response, a chain of
unless is left associative (e.g., A unless B unless C is equivalent as
((A unless B) unless C) ), and otherwise has a higher precedence than
unless by default (e.g., A unless B otherwise C is equivalent to A un-
less (B otherwise C ). NorM also records and recursively distributes
the triggering condition p to each case. The set of obligation chains
returned by Norm can then be turned into a set of normalized rules
by disturbing the triggering event e to them.

CoroLLARY 1. For any original SLEEC rule with n syntax tokens,
the size of the normalized SLEEC rule is O(n)

Example 20. Consider the original SLEEC rule r, shown in Fig. 8.
Applying the normalization function Norm on r, yields two nor-
malized rules ry; and rp2 shown in Fig. 8.

The semantics of the normalized SLEEC DSL is shown in Fig. 9.

if resp = e within t

if resp = not e within

if resp = resp; unless p’ then resp,
if resp = resp; unless p’

if rop = e withint otherwise resp,

Figure 7: Function Norm takes resp and p and returns a set of normalized pseudo-rules.

Original SLEEC Rule
ro, = when e} and p; then e; within t; otherwise (e3 within {; unless p; then e; within t3)

Normalized SLEEC Rules
rn1 = when ¢ then (p; = (e2 within t1)) otherwise (not p; = e3 within t,)
rn2 = whene; then (p; = (ez within t1)) otherwise (p3 = e4 within t3)

Figure 8: An example of SLEEC Rule normalization. Given an original SLEEC rule r,, applying function Norm yields two

normalized rules rp,; and ry;.

okip iff
o k= ewithin ¢ iff
o bE{ e withint iff
o [ not e within ¢ iff
o bE{ not e within ¢ iff
a i (p=ob) iff
o] (p= ob) iff
o =i cob” otherwise /., iff

M;(p)

3j € [i,n].(e € &; A Sj € [8;,8; +M;(1)])

8; =8 +MG(D) AV € [ jl(e g Ef)

3j(o #:f ewithint)

o E ewithint A V)" € [i, j)(o b&‘[ e withint)
glip=oliob

cri:;notp/\crk‘:{ob

o ki cob* v Aj(o | cob* Aa b Veop)

o bE}J cob® otherwise /. iff 3 € [i,j](e bﬁ‘f’ cob* Ao bEj;, Veob)
o | whene and p then /5 iff Vie[Ln]((ec& AMi(p)) = i Veon)
a Einot\/ pp iff Jjlo F:f Vcob)

o | exists e and p while V/ iff
o | exists e and p whilenot \/,;, iff

Jie[Ln)(e €& AM(p) AT i Veop)
Jie[1,n](e € & AMi(p) Aol not Vegp)

Figure 9: Semantics of normalized SLEEC DSL defined over trace o = (&, M1,681) ... (&, My, 8n).



