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v

Semantics: Lack of theory

v

Analysis: Hard to predict, hard to compare

Ideal

» |dealization: Abstract from practical (operational) issues
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» Stream § = (T, v), where

» T:interval in N
» v: T — 29 (interpretation of ground atoms G)

» Example
» T =10,13]

v = 2 — {tram(iy, p1), bus(iz,p1)}, 8 +— {tram(iz,p>)},
T | 11— {bus(ig,p2)}, i — 0 else
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» Formulas defined by the grammar (atoma, ¢ € N timepoint)
az=a|a|lahNa|aVa|a—a|da|la| @Qa| Ha
» H; window operator: change view on stream

» Utilizing window function with identifier

» Change considered substream based on current time point, and

» current window, or
> original stream

» Window operator = window function + stream choice function

» Why keep the original stream?
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= For “within 5 min” window: use data of original stream again
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» W mapping from idenfiers (in N) to extended window functions
» choice function ch(S1, Sz) — S’

W(Sl,SZ,t) = w(ch(Sl, Sz),t)

» Example

» w’ time-based window for last 5 minutes
» ch; choice that selects the second stream (ch,(S1,S2) = S5)
» W(1) = w*, where w3(Sy, S2,t) = w*(S2,1)
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Substream S = (T, vs) of S,,: currently considered window
Time point ¢ € T; (query time)

Entailment between M, S,t and formulas o, 8

M,S,tl-a iff a € vs(t),

v
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Semantics: Entailment

» Structure M = (T, v, W) with original stream S,, = (T, v)

» Substream S = (T, vs) of S,,: currently considered window
» Time point ¢ € Ty (query time)
» Entailment between M, S,t and formulas «, 8

M,S,tlFa iff
M,S,tIF —a iff
M,S,tlFanB iff
M,S,tlFav B iff
M,S,tlFa— 3 iff
M,S,tIF O iff
M,S,tIF Oa iff
M,S,tIF Qua  iff
M,S,tIF B iff

a € vg(t),

M,S,t F «a,
M,S,t I «
M,S,t F«
M,S,t ¥«
M,S, U IF
M,S,t |-«
M,S, U IF
M,StIF o

and M,S,t I+ 3,

or M,S,t -3,

or M,S,t I+ 3,

for some ¢ € T,

forall ¥ e Ty,

and € Ty,

where S’ = w;(Sy, S, ).
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Example: Nested Window

» “In the last hour, did a bus always appear in the last 5 minutes?”
bus (i, p) bus(j, q) bus (k,r)
2(;6 213 217 :
» H;: time-based window for last i minutes

v

QUGI’yI Hﬂﬁo ] Hﬂs <> bus

v

Limitation: Heo O Hs O bus(X, P)

» Result: List of fixed combinations X, P
» Need a rule: some_bus < bus(X, P)
» Then: He Hs Osome_bus
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» Past: Lack of theoretical underpinning for stream reasoning

» Now: First language for modelling semantics precisely

» flexible window operator (first class citizen)
» time reference / time abstraction

Soon: Rule-based extension (OrdRing @ ISWC, Oct.’14)

v

v
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To je ono.

(That’s it.)

Towards Ideal Semantics for Analyzing Stream Reasoning ReactKnow'14 15/16



Appendix
o

Time-based window

» Example
£ 2 time points into the past
u 1 time points into the future
d 3 step size (slide parameter)

e: query timest X : pivot points ¢
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