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Leth : D — {0,1}* hash data from D 1o binary 32-bit words. :

Let p(s) be the position of the leftmost 1-bit of s: e.g., p(1---) =1, p(0001---) =4, p(0%) =
K+

define ays = 0.673;  axp = 0.697. asy = 0.709: a, = 0.7213/(1+1.079/m) for m > 128;
Program HYPERLOGLOG (input M : multiset of items from domain D).

assume m = 2" with b & [4..16].

initialize a collection of m registers, M[1]... ., Mm]. 1o 0;

for v = Mdo
set x = h(v);
sel j =1+ (xrxa---x)20 |the binary address determined by the first b bits of )
set w = pp 1 XTpe0 0

set M[;] = max(M[j], p(w)):

compute F = o, m* ( Z 2~ MU ) : \the “raw" HyperLoglLog estimate |
i=1
ilE < ,Ejm then
let V' be the number of registers equal to 0; N
ifV = 0thenset E* := mlog(m/V)else set E* ;= E; | small range correction )
ireE < 3;?5‘2” then
st E* = E; |intermediate range—no correction )
ifE > %‘."" then
set E* = —2%log(1 - E/2%): large range correction)

return cardinality estimate E* with typical relative error +1.04//m.



HyperLogLog BRI ELAIRIE

o ZNEiE

pfadd key element [element ...]
o {HitEiE

pfoount key [key ...]

o SHEE

pimerge destkey sourcekey [sourcekey...]

Tips 22:
e redis WATHIIEBST

s HyperLoglog

iz SULE

o HTF#HTBHST, F2EE8, FMEFNE, RcCRUBEMT2EASE
o ZOERMGEEZ, BANEGTE— RS

o REDH: EHLIHAESRE—EE 0.81% nEERANAIUE

o FETEith/\, & hyperloglog key 53T 12KRIAGFHETRCHEE]

e pfaddi$FE2AMSEI12KAFER, SHBEHRISINATEREX
e Pfmerge@s$ &G SHRWHETIEN 12K, TieAHZARIERS/>

s GEO

KIRRYETRIRSS 2SR
< MEEA

o 4= / R [ e

e =M /ETA
. "

o IEI2 /5885

o SfE/BE ' mEe

o . %
t - e
. e e
-
L~ I
- oTR
- T




f GEO @

GEOXREBIRIBEFIR(E

o EINAERRT

geoadd key longitude latitude member [longitude latitude member ... ]
& SRR
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geodist key memberl memberZ [unit]
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gechash key member [member ...]
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