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if IBLT decodes and set M is empty: END.
if IBLT does not decode: request fail-over block.
If IBLT decodes and set M is non-empty:

get_grblktx

grblkix

>

END.

M is the set of transactions that are in the block but missing from the receiver mempool. If M is too large, then the IBLT
will not decode; in this case a fail-over block must be requested.
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D 160-

Resulting Block (
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-o- Compact Blocks

o 1 2 3 4 5 6 7 8 9 10
Original Block Size (MB)
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Bloom Filter: Insertion

for 111 f21 (31 {41 (51 {6l

111/0/0[1/0]0

insert: txny insert: txnz
Hi(txnq) =1 Hi(txn2) =0
Ho(ixns) = 4 Hz(txn2) = 4

g0 bl Dledbl g S LS pols polie 00 S Caen 5

Bloom Filters: Check

fot 111 21 (31 {41 (51 {6l

111/0/0]1/0/0

False Negatives are not possible.

Is txn1 in the set? Is txn3 in the set? Is txn4 in the set?
Hi(txns) = 1, Ha(txny) = 4 Hi(txns) = 1, Ha(txns) = 5 Hi(txns) = 0, Ha(txns) = 1
cell1=1 cell1=1 cell0=1
cell 4 =1 cell5=0 cell 1 =1
Yes! No! Yes!
True Positive True Negative False Positive

The False Positive Rate is tunable: More bits will lower the FPR.
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Invertible Bloom Lookup Tables (IBLTs) :f Jsigy
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(prioritize TXN inv’s)
has NV — wants

Alice header, [=IBLT(txnIDs) = Bob
I’= IBLT(mempool) mempool
if (I-I’) decodes, DONE
else repeat with larger IBLT

-®- Compact Blocks Mempool=1000
-& Mempool=100 - Mempool=10000

txns
0 8000 16000 24000 32000 40000

] ]
-] tn
-] -]
I 1
|

150 -

Resulting Block (KB)

Original Block Size (MB)
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Sz U oy o5 5531, esles) 3,08 Vb a3 waly YU oy line Lol )5ee a5 olSin IBLT 5 2L sl il

Jgsen 3 S o0 (Symmetric difference) i Jolis zals gl ild ool G 5l oolizwl @
Sl sl 5 03ls &, S slallas sk ol IBLT 5l eslizal @

o2 S50 ot slojod y9b wWIBLT g pilid ooy yo9) 90 42 j/ 38/, ST 0

IBLT 5.le a5 59 o0 (5900l i8S g0 SaS ob3h jo Lo ay IBLT 155 ol 55 2ld sgly o cml L5 FPR & (il il

oS oo Sz5 FPR=L/M a1, ki osly @

S265 s a5 a3l oo BB S LS i 2,8 opl LI, IBLT (plpls ool false positive G jlllasl @
2ol false positive l,ls tXNID plaS wiS o Laseie 85 IBLT 50 avslio >9,5 04 dales

o ln il Sz ol dinte Sy b Cob gezme 4 b3 oo S 555k @al [ IBLT 5 FPR (sl zall - @
wglie Sy alaly SIFPR angy jlaie 2815 M L Jgpae 5 (20515 N slaws b SO

n
132 - (m — n)1n%(2)

FPR =

el Voo @ VIBLT 5550 slas lie <> ol 5o

(prioritize TXN inv’s)
has NV — wants
block @ <— getdata, m block
aiee  header, S=Bloom(txnIDs), . =
[=IBLT(txnIDs) m’ = mempool found in § MeMPoo
= IBLT(m’)

if I-I’ decodes, DONE;
else repeat with larger IBLT
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txns
0 1000 2000 3000 4000
26 - 1 ] 1 1 1 '26
24 - -24
22- -22
N 20 - =@~ Compact Blocks -20
M 4g-  =le Mempool=0 -18 g
x 7}
N 16- Mempool=100 -16 %
S =
O 14- == Mempool=1000 -14 3
o
o 12- Mempoal=10000 -12 @
= 8
2 10~ 3l Mempool=100000 -10R
w 8- -8 R
e e
C 6- -6 =
4- -4
2- el 2
0- s b 0
0.0 02 0.4 0.6 0.8 1.0
Original Block Size (MB)
txns
0 10000 20000 30000 40000
200- -200
180 - -180
=@= Compact Blocks
__ 180~ e Vempool=0 -160 -
E 140- Mempool=100 -140 o2
- c
O é 120 - == Mempool=1000 -120 =
o 100- Mempool=10000 -100 %
(=) _ o
£ s0- =} Mempool=100000 a0 §
> —_
@ 60- -60 X
id L
40~ -40
20- 5 — 20
0- - = -0
o 1 2 3 4 5 6 7 8 9 10
Original Block Size (MB)
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http://cryptoeconomics.cs.umass.edu/graphene/explained.html

https://github.com/BitcoinUnlimited/BUIP/blob/f3943189ab2a561c92alcbca670bde20eede0l
0d/093.mediawiki#ref1

http://cryptoeconomics.cs.umass.edu/graphene/graphene.BC-scaling.2017.key.pdf

https://bitcoincore.org/en/2016/06/07/compact-blocks-faq/
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