Spatial Bloom Filter - Experiment results

Test datasets used in the experiments

8-bit datasets Elements (n) Sets (s) Elements allocation and number (n;)

area-element-unif 65 280 255  Linear, n; = 256

area-element-lindec 65 280 255  Decremental, n; = 510, ngo =508, ..., nosg =2
area-element-lininc 65 280 255 Incremental, ny =2, ny =4, ..., ngss = 510
area-element-rand 65 280 255 Random, n; varies in [209, 298]

non-elements 500 000 - -

8-bit-large datasets | Elements (n) Sets (s) Elem. allocation, number (n;)

area-element-unif 16 776 960 255  Linear, n; = 65792

non-elements 14097123 - -

16-bit datasets Elements (n) Sets (s) Elem. allocation, number (n;)

area-element-unif 16 776 960 65535 Linear, n; = 256

area-element-lindec 16 776 960 65535 Decremental, N1,257) = 5107 N[258,514] = 508, -+ 5 M[65279,65535] — 2
area-element-lininc 16 776 960 65535 Incremental, n[17257] = 2, n[2587514] = 4, ey n[65279765535] =510
area-element-rand 16776960 65535 Random, n; varies in [191, 324]

non-elements 14097123 - -

SBF paramenters

Dataset family Experiment description

Filter cells (m) Hash family and number (k)

8-bit datasets Set-specific evaluation of emersion, false pos-
itives and inter-set errors

Evaluation of safeness over the entire filter

920 MD5, k = 10

=

m=2'7,...,225 MD5, k=10

Set-specific evaluation of emersion, false pos-
itives and inter-set errors

8-bit-large datasets

228 MD5, k= 10

16-bit datasets Set-specific evaluation of emersion, false pos-

itives and inter-set errors

928 MD5, k = 10

Implementation performance

Dataset Filter construction Probabilistic properties Self-check Non-elements testing
8-bit 173ms 1ms 170ms 38ms
8-bit-large 57 462ms Ims  55571ms 13 053ms
16-bit 59 718ms 12892ms 57 859ms 14291ms

Average time for a single membership query: 0.00076ms.

These tests were performed on a Intel Xeon CPU 3.30GHz machine with 16.0GB RAM and refer to our C++ library

implementing SBF.
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area-element-unif (8-bit)
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Overall filter safeness probability

Dataset m=27 m=2% m=219 m=220 m=221 m=22 m=28 m=2% nm=2%

area-element-unif | 0.00000  0.00000 0.00000 0.03131 0.98764 0.99998  1.00000  1.00000 1.00000




area-element-lindec (8-bit)

Elements per set (datasets/area-element-lindec.csv)
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Dataset m=2" m=218 m=29 m=220 m=221 n=22 ;=22 m=2% n=2%
area-element-lindec | 0.00000  0.00000  0.00000 0.03292 0.98784  0.99998  1.00000  1.00000 1.00000




area-element-lininc (8-bit)

Elements per set (datasets/area-element-lininc.csv)
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Dataset m=2" m=218 m=29 m=220 ;=22 pm=22 ;=28 m=2 y=2%
area-element-lininc | 0.00000  0.00000  0.00000 0.03062 0.98754  0.99998  1.00000  1.00000 1.00000




area-element-rand (8-bit)

Elements per set (datasets/area-element-rand.csv) Cells (datasets/area-element-rand.csv)
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Overall filter safeness probability

Dataset m=27 m=2% m=219 m=220 m=221 m=22 m=22 m=2% nm=2%

area-element-rand | 0.00000 0.00000 0.00000  0.03131 0.98764  0.99998  1.00000  1.00000 1.00000




area-element-unif (8-bit large)

Elements per set (datasets/area-element-unif.csv)
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area-element-unif (16-bit)
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area-element-lindec (16-bit)
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area-element-lininc (16-bit)
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area-element-rand (16-bit)
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Hash salt

Hereunder you may find the base64 encoded version of the hash salt used during our experiments. Each line corresponds
to a hash function. The hash standard used is MD5.

ThrBc8UMtAw/BEBcSQZ/WZ6KKbiycWHIgBXL1QfrB87GcTjCqZar010kS1pkwCa2Jxdr1pliRTWAOWyp8fZqtbI9Y3RZIFKFuNeNfE2BzC/wNmWzzBrxdizIDvF2D5yealhNdkHGNFK9siASAVdu0C8g3vAX j1FG00/C4JNe3Fc=
YOwNv3xoDYixF4LX+aYyM4uOpCgm9/4bROQFYELKPWDuTEsnygdFGz996nDBhNP+ucfvnih5US8ckNwHv1vF8WpStZ+jQbIJ1bGuYSFQ/9YjQiOLEKNX jsvx613MAAAwgbZen/prljzz2ZxHhf5FyfCcCom1gF12z067ye JXPn3A=
16e0D0jeTM603E/L7RIRaCxI5TVh0/8GG1Kmz8vpbbl4UmbHXVsWANOoOxGreutftIThP1801D4bePcROIAU00jc8zkGmGMgr3bjiPsPGenSYYE7QSET yaVXDkVYpymtRnfqiwOKVbmx3prd7WA1TB3rlvm]jyJ7+hq05bTb2SbRM=
I0tykig+e5Rh/yeD0QSnp5ssK4EmZIMcyZxn/1tUs+1d6VLzBxrExfvIB7zY4aiVyc+5ve0A+0/jZd2EQO5XZf4Nh0i08/y/0rNtlepeRvyA/9FiTke+G46ETgd3QPZaM43Rt5WIs202t 9yRyHMEWPsVIZhTzPoZ4vdx 17 Tkn3U=
1XBr8uNMMzUVat15/YRyuFfsXzLMwtZ8 TGOLKAFymUqigo/DVKue5f GONoNf VME+knH1gsM6WMaivypkUPhmHInIWSd1YAhgPVnFS7uUR6KVmr17TDgXZLExySzopzeopPVIk3zr1Hb7tcB4xfzxTFrd56xb9Bw4051cOLTbSTY=
mEBvpN1B5SB8NY7vzte81Gft0YIniwLV51RNQo++88DW4WjOR0a+3kJ+TtD8S+6PFRb98mu210K5APznde8F17EKogj7W/ 6 jmqan68dVCgkovLhvRiIxSAZdYHeF2PPOGXTY6 jdgsqDMd Jkzrur XMU8K2z3x7Ht Ei PnRuXDqTpk=
mO10PfkbNTs8Ida+karMzMizuA4zdSBa6Q0+G0qA98S p4nMaliltOsfupuOSLCzgCexDVNACRZ1sipNN10cSKXaK6kTEX00Iz6rgQTwMkmxEaJpaYDHrsYuyyA jBwXjW08qPJJI035+CtI7cIf1qP6ZZkrHESNSvZZTWLG18wndzI=
nXCq86MFiyCZz9S0hYmQ/6q1rn9YLwXA1R3bFN+5FJIMjsHZF1STh202qwxyrEGXZEG3g4QK5Be+c/DB2cm1vObWOXiZJBEOAOS jBxveIXW4ygviOCUBaj8kjW18/xYpcAa/cOHZVHKEorxLIfOhYSPXBIfdArx/sialUehnOkAw=
x1bhbAmsCmmgP0OsYpmZvgquY1bp25PHqiaiRMFZG6/iCImONCEOBM17IT4eUMjHXbXXNdFo67nZd6URqdp/BAvIS8HHs coyppCSE1nMyNYuwOP9EkrldaNvZAK3XezkYgXWk9xEic4JZ0qQkR5r /shgMtst9Ke3 jRiTILoGEWE A=

fPMaWdGR3DURt29bitR4HBACZNDbYpln9mSAvYSsCiMDyUQWUsrAOMhCqMrY6DvUqBy/YvL9epFax4BMYvOu3T86£ cRVIxGk6uGMvSbm/NIHknk8pI1q476isY0h3Yi9Zby0TqhsZBfht FEOWLRE/OCww5g+Z1CYaeL jIkbnkHM=
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