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» As formal counterpart to repeated runs of continuous queries
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Allow for looking into the future

» View window operators as first class citizens
» Do not separate window application (first) from logic (then)
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Leave open specific underlying window functions
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» Stream § = (T, v), where

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

» Formulas defined by the grammar (atoma, ¢ € N timepoint)
az=a|a|lahNa|aVa|a—a|da|la| @Qa| Hia
» H; window operator: change view on stream

» Utilizing window function with identifier i

» 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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» Structure M = (T, v, W), where
» (T, v) original stream
» W mapping from idenfiers (in N) to extended window functions
» choice function ¢k (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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» 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,tla iff
M,S,tIF —a iff
M,S,tl-ang iff
M,S,tl-av @ if
M,S,tlFa— 3 iff
M,S,t I Oa iff
M,S,tIF Oa iff
M,S,tl @ua  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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» Query aft]: “M, Sy, t IF ”?
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» Example
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u 1 time points into the future
d 3 step size (slide parameter)

e: query timest X : pivot points ¢
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