
!"#$%&'$(%)*+,-.$

"/%01&$234)%&$

!52!$676$

CAN: 
CONTENT ADDRESSABLE 

NETWORK 

Scalable Indexing Mechanism 
large-scale decentralized storage applications 

89*-91*/$

•  !"#$1+$%$'1+,-1:;,*'$+.+,*<$,3%,$<%)+$=*.+$

4&,4$9%0;*+$

•  >+*+$'?'1<*&+14&%0$+)%@*$A4-$=*.$3%+31&B$$

•  C&,*-A%@*D$$
–  1&+*-,E=*.F$9%0;*G$
–  -*,-1*9*E=*.G$

(/4$'1<*&+14&%0$@%+*$$

.$

H$

I**-$

J*+4;-@*$

K4&*$

C&$,31+$L$'1<*&+14&%0$+)%@*$%$=*.$1+$<%))*'$,4$%$)41&,$EHF.G$



J4;M&B$

.$

I**-$

NEHF.G$

EHF.G$

! $'?'1<*&+14&%0$+)%@*$$$$$$

/1,3$&$O4&*+$$

! L$O4&*+$%-*$&*1B3:4-$
1A$'?7$'1<$49*-0%)$

! "0B4-1,3<D$

!344+*$,3*$

&*1B3:4-$

&*%-*+,$,4$
,3*$

'*+M&%M4&$

NEHF.G$ N;*-.P$

J*+4;-@*$

=*.$

!4&+,-;@M4&$

Bootstrap 
 node 

new node 

!4&+,-;@M4&$

I 

Bootstrap 
 node 

new node 
1) Discover some node “I” already in CAN 
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 2) Pick random point in space 
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(x,y) 

3) I routes to (x,y), discovers node J  

I 

J 

new node 

!4&+,-;@M4&$

new J 

4) split J’s zone in half… new owns one half 

Insertion affects only O(d) other nodes 

5%1&,*&%&@*$

•  >+*$O4&*$,%=*49*-$1&$@%+*$4A$A%10;-*$4-$0*%91&B$
4A$%$&4'*$$

•  #4'*+$+*&'$&*1B3:4-+$)*-14'1@$;)'%,*$<+B$%,$

'1+@-*,*$M<*$1&,*-9%0$!"
– #$%&'"()!*")!+",%&-".%%/0)&1!-"1&0"&-)'*2%3/"$)+!"

•  CA$%$&4'*$'4*+$&4,$+*&'$%019*$<+B$1&$M<*$!F$1,+$
&*1B3:4;-$/1,3$,3*$+<%00*+,$O4&*$+1O*$,%=*+$

49*-$1,+$O4&*Q$(3*$&*1B3:4;-+$&*B4M%,*$/1,3$

("RS8TSJ$<+BQ$$

K4&*$%++1B&<*&,$

1 

2 

3 

4 

1 

3 

2 4 

Zoning 

Partition tree 



K4&*$-*%++1B&<*&,D$&4'*$L$0*%9*+$

1 

3 

4 

1 

3 4 

Zoning 

Partition tree 

>&1A4-<$I%-MM4&1&B$

•  C&+,*%'$4A$+)01U&B$'1-*@,0.$+)01U&B$,3*$&4'*$

4@@;)%&,$&4'*$$

– !4<)%-*$,3*$940;<*$4A$1,+$O4&*$/1,3$&*1B3:4-+$

– (3*$4&*$,4$+)01,$1+$,3*$4&*$3%91&B$:1BB*+,$940;<*$

("IS2(JV$

("IS2(JV$

•  2,-;@,;-*'$)L)$49*-0%.$
•  !"#$%&'$!W8JX$'4$&4,$*H)041,$04@%01,.$
A*%,;-*Q$

•  X8YJD$'*@*&,-%01O*'$4:Z*@,$04@%M4&$%&'$
-4;M&B$

– J4;,*$,4$&4'*$4-$4:Z*@,$-*)01@%+Q$



5%))1&B$

#4'*+$%-*$%++1B&*'$#4'*CXQ$

X1[*-*&,$%))01@%M4&$@%&$@4*H1+,$1&$%$&4'*Q$24$

<+B$%0+4$@4&,%1&+$"))01@%M4&$CXQ$$

"))01@%M4&$+)*@1\@$*&'?)41&,+$3%9*$]04:%00.$

>&1^;*$CXQ$

8:Z*@,+$3%9*$8:Z*@,$CXQ$

X8YJ$"IC$

•  !"#$%&'()#*+,-D$<%=*$%&$4:Z*@,$%9%10%:0*$$4&$

,3*$04@%0$&4'*Q$

•  ./0"#$%&')#*+,-D$-*<49*$1,+$04@%M4&$

<%))1&BQ$

•  12"-+32)#*+,-D$-4;,*$%$<+B$,4$$%$04@%M4&$4A$

,3*$4:Z*@,$/1,3$B19*&$CXQ$

•  12"-+32425+D$$J4;,*$<+B$,4$,3*$%))01@%M4&$

E/1,3$B19*&$1'$G$-;&&1&B$4&$,3*$*H%@,$&4'*Q$

_%+1@$J4;M&B$$

•  S%@3$C'*&M\*-$3%+$1,+$J88(Q$
•  #4'*$#$1+$,3*$-44,$4A$C'*&M\*-$]$1A$1,+$
#4'*CX`C'*&M\*-$]Q$
–  CA$*H%@,$<%,@3$&4,$A4;&'F$;+*$2;--4B%,*$a@04+*+,$
4&*$1&$CX$+)%@*b$

•  J4;M&B$,%:0*D$@4&,%1&+$01+,$4A$c&4'*$CXF$CId$Q$
8A$1,+$&*1B3:4;-+Q$

•  #4'*CX+$<%,@3$0%-B*-$)-*\H*+$/1,3$,3*$
C'*&M\*-$%+$-4;M&B$)-4@**'+Q$

#*1B3:4-$5%)$

6( 7(( 8( 9( 8(

Y*9*0$7$ 7eeee$

Y*9*0$L$ f7eee$

Y*9*0$f$ fL7ee$ fLLee$

Y*9*0$g$ fLhie$

#4'*$fLh"S$



I;:01+3$8:Z*@,$

gLL6$

gfj7$
gjjg$

gfkS$

gfl"$

gfll$

""ig$

Sli7$

g_gk$

g"jX$

gfl6$

gfl6$

)%,3$,4$-44,$

$)41&,*-$,4$4:Z*@,$04@%M4&$

gLL6$

gfj7$gfkS$

gfl"$

gfll$

""ig$

g"jX$

gfl6$

gfl6$

J44,$4A$

gfl6$

gLL6$

gfj7$gfkS$

gfl"$

gfll$

""ig$

g"jX$

gfl6$

gfl6$

J44,$4A$

gfl6$

Y4@%M4&$<%))1&B$$

24-,*'$%@@4-'1&B$,4$Y%,*&@.$$

gLL6E$L$34)+$%/%.G$$

""igEf$34)+$%/%.G$



•  I;:01+31&B$4:Z*@,$04@%M4&$)41&,*-+$
,3-4;B34;,$,3*$&*,/4-=$A%@101,%,*$

*m@1*&,$-4;M&BQ$
gfj7$

gfl"$

gfll$

""ig$

g"jX$

gfl6$

2;--4B%,*$

4A$gfl6$

#*/$

&4'*$

#*/$&4'*$\&'+$

1,+$+;--4B%,*F$
01=*$,3*$-44,$4A$

,3*$'4@;<*&,$
gfl6$$

gfj7$

gfl"$

gfll$

""ig$

g"jX$

2;--4B%,*$

4A$gfl6$
#*/$

&4'*$

#*/$&4'*$\&'+$

1,+$+;--4B%,*$
a$$01=*$,3*$-44,$

4A$,3*$
'4@;<*&,$gfl6$$

7$ L$ f$ g$ h$ j$ l$ 6$ i$ n$

gfll$

gfl6$

(3*$0%+,$-4/$1+$\00*'$\-+,$

gfj7$

gfl"$

gfll$

""ig$

g"jX$

2;--4B%,*$

4A$gfl6$
#*/$

&4'*$

#*/$&4'*$\&'+$

1,+$+;--4B%,*$
a$$01=*$,3*$-44,$

4A$,3*$
'4@;<*&,$gfl6$$

7$ L$ f$ g$ h$ j$ l$ 6$ i$ n$

gfll$

gfl6$



J*+101*&@.$$

•  24o$+,%,*$:%+*'$-*);:01+31&B$
•  k%;0,$,40*-%&@*D$&4'*+$=**)$+*@4&'%-.$01&=+F$1A$
,3*$)-1<%-.$A%10+F$<%=*$,3*$+*@4&'%-.$%+$

)-1<%-.$%&'$,%=*$%&4,3*-$%+$+*@4&'%-.$

•  #4'*+$;+*$)*-14'1@$:*%@4&+D$
– X*,*@,$4;,B41&B$01&=$A%10;-*$$
– X*,*@,$&4'*$A%10;-*$

!4<)4&*&,$%-@31,*@,;-*$

W%&'0*+$

%--19%0F$
'*)%-,;-*$

4A$&4'*$

I-4@*++*+$

-4;M&B$$%&'$
04@%M4&$<+B$

!4<)4&*&,$%-@31,*@,;-*$

54&1,4-+$01&=Q$$

C'*&M\*+$01&=$A%10;-*$

!4<)4&*&,$%-@31,*@,;-*$



(3%&=$.4;$


