Real-Time Stream
Monitoring

by Maximilian Schwenger
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in stars, pid

out 1sBook :=
if pid = then 1 else 0

out #books :=
#books[-1,0]+isBook[0, 0]

>500 Q reviewead

trigger #books >= 5
trigger badRev
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in stars, pid

out 1sBook :=
if pid = then 1 else 0

out #books :=
#books[-1,0]+isBook[0, 0]

:: book review

trigger #books >= 5



Lola

in stars, pid

out 1sBook :=
if pid = then 1 else 0

) & ¢ .
out #books = %% book review
#books [-1,0]+isBook[0, 0]
out badRev :=
isBook[0,0] = 1
and stars = 0

trigger #books >= 5
trigger badRev
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Lola 2.0

in stars, pid

out split < >
inv: pid
ext: pid =
:= stars

out 1nc3to4d < >
inv: pid
ext: pid =

1= split( ) [-1, 0] = 3
and stars = 4

trigger any(inc3to4)
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Real-Time Lola 2.0

Real-time Stream Monitoring

Peter Faymonville, Bernd Finkbeiner, Maximilian Schwenger, and Hazem Torfah

Saarland University
{faymonville, finkbeiner, schwenger, torfah}@react.uni-saarland.de

Abstract. We introduce a new stream-based specification language for
the description of real-time properties of reactive svstems. The kev feature
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Sound Split

> O [P

count X > + id
average x~ (x,1) + (a,b)~ a/b
median

integral” trapezoid + id
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Example: Amazon
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Example: Amazon

YA PIRGitd BRSd pRORE PRGH( ) o §RROAIRRRE IR & A
YOV | S [ e | v [ ek e o | o | v e [ e | vaovx

Does the star average of any product
iIncrease significantly”
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in string pid
1n double stars

. S . out double star_avg < >
time 1n 1nt timestamp inv: pid
ext: pid =
outige?l igw_freq = ter: low_freqg
ter: ?ow freq := stars[slide, 1day, avg, 0.0]
1= arr_freq( )10, 0] < 20],,+ double star_avg_d < >
. . inv: pid
out 1nt time < > .
. iﬁV' pid P ext: pid =
ext: hid = ter: low_Tfreq
: = =
ter: low_freg
S star_avg( ) [0, 0.0]
= LM R — star_avg( )[-1, 0.0]
. ) / (
out int arr freq < - time_p(prod) [0, 0]
s bid = — time_p( ) [-1, 0]
ter: low_freg )
= time_p( )

[slide, 1day, cnt, O]

trigger any(star_avg_d > 2.5)
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Plant/

Process

https://en.wikipedia.org/wiki/PID_controller#/media/File:PID_en.svg cc BY-SA 3.0
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1n double sensor
time in double timestamp out double error
in double ref := acc_sensor - acc_ref

out double acc_sensor
:= sensor[slide, 1min, integral, @]  trigger any(error > 5)

out double acc_ref
1= ref[slide, 1min, integral, 0]

Plant/
Process
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1n double sensor
time in double timestamp out double error
in double ref := acc_sensor - acc_ref

out double acc_sensor
:= sensor[slide, 1min, {integral, @] trigger any(error > 5)

out double acc_ref
1= ref[slide, 1min, integral, 0]

Plant/
Process
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Time and Space

Time: O(freq * window size * O(0))
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Nno

C)(Winolow size

O(freq * window size) bucket size
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https://commons.wikimedia.org/wiki/File:MQ-9_Reaper_-_090609-F-0000M-777.JPG

Norbert Aepli, Switzerland
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1n double sensor
time in double timestamp
1n double ref

out double acc_sensor
:= sensor[slide, 1min,
integral, 0]

out double acc_ref
:= ref[slide, 1min,
integral, 0]

(LT (00100 SO00E VRN LY | |

time
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