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10.1.2  T
he O

ceanic D
ata U

tility

E
xp

lo
itin

g a
 d

ire
ct a

na
lo

g
y w

ith the
 e

le
ctric d

istrib
utio

n in
fra

structure
, this p

ro
p

o
sa

l is a
b

o
ut e

le
va

tin
g ph ersistent

data storage to the level of a utility service. W
e envision a utility m

odel in w
hich consum

ers pay a m
onthly fee in

e
xchange for a

cce
ss to

 the
ir p

e
rsistent sto

ra
ge

. Such a
 utility w

ou
ld

 b
e

 hig
hly-a

vaila
b

le
 fro

m
 an

yw
here

 in the
netw

o
rk, em

p
loy a

utom
atic re

p
lica

tion for d
isaste

r re
co

very, u
se

 stro
n

g security by d
e

fault, a
nd

 p
ro

vide
 p

e
rfo

rm
ance

tha
t is sim

ila
r to

 tha
t o

f lo
ca

l sto
rage

 u
nd

e
r m

an
y circu

m
stance

s. Further, the
 se

lf-re
p

a
iring n

a
ture

 o
f such system

s
w

ould
 m

ake them
 e

a
sy to service

 a
nd

 m
aintain from

 the
 stand

p
o

int o
f the

 utility p
ro

vide
rs.

A
ctua

l se
rvice

s a
re

 p
ro

vid
e

d
 b

y a
 co

n
fe

d
e

ra
tio

n o
f com

panie
s, as illustra

te
d

 in F
ig

ure
 1

. E
a

ch use
r p

ays a
 fee to

o
ne

 p
a

rticula
r “utility p

ro
vid

e
r” a

lthoug
h they consu

m
e

 sto
ra

ge
 a

nd
 b

a
ndw

id
th re

so
urce

s from
 m

an
y d

ifferent
provid

ers. T
he utility provid

ers buy and sell capacity am
ongst them

selves to m
ake up the difference.  Insufficient

ca
p

a
city o

r b
a

ndw
id

th in o
ne

 p
a

rticula
r re

gio
n o

f the
 w

orld
 co

uld
 e

nco
urage

 e
ntre

p
re

neurs to
 b

ring re
source

s online.
F

urther, sm
a

ll ca
fés

4 o
r a

irp
o

rts co
uld

 bring serve
rs o

n the
ir p

rem
ises to give cu

stom
e

rs b
e

tter p
e

rfo
rm

ance
; in re

turn
they w

ould get a sm
all divid

end for their particip
ation in global utility.

Id
eally, a user would entrust all of his or her data to the utility infrastructure; in return, the utility’s econom

ies
of scale w

ould yield m
uch better availability, perform

ance, and reliability than w
ould be available otherw

ise.
P

rope
rly 

co
n

structed
, the

 
syste

m
 

e
n

visio
ne

d
 here

 co
uld

 
m

ake 
the

 
stand

a
rd

 
p

ro
toco

ls 
for 

E
M

a
il, 

the
 

W
e

b
,

filesystem
s, d

a
tab

a
ses, a

nd
 softw

are
 d

istrib
utio

n com
pletely o

b
so

le
te

. Further, o
ne

 o
f the

 insid
io

us p
ro

b
lem

s w
ith

a
rchiva

l sto
ra

ge
, nam

ely the
 ra

p
id

 d
e

cay o
f sto

ra
ge

 m
ed

ia
 a

nd
 the

 e
q

ually ra
p

id
 o

b
so

le
sce

nce
 o

f p
h

ysica
l sto

ra
ge

fo
rm

ats
5, is directly addressed via inform

ation utilities: utility provid
ers sim

ply upgrade or replace their servers as
d

e
sire

d
; the

 re
p

lica
tio

n p
ro

to
co

ls re
co

gnize
 this a

s a
 failure

 a
nd

 autom
atica

lly re
sto

re
 the

 le
vel o

f re
p

lica
tio

n.
O

ne
 o

f o
ur key p

rem
ise

s is tha
t use

rs a
re

 “m
ostly co

n
ne

cte
d

, most of the
 tim

e
”. A

s a
 re

sult, o
nce

 users have
entrusted their inform

ation to the utility, they can access this inform
ation from

 all of their w
ireless and w

ired
devices. F

or instance, on-board devices in cars and boats can access personal databases to track fuel utilizatio
n and

e
ngine m

ainte
nance

 sched
ules, a

cce
ss map

s and
 p

re
p

la
nned

 co
urse

s, m
anipula

te
 p

hone
 a

nd
 em

ail d
a

ta
b

a
se

s, e
tc.

F
urther, the distributed nature of the inform

ation utility m
eans that data sharing is fundam

ental to the m
odel (sharing

b
e

tw
e

en u
se

rs is id
entica

l to
 sh

a
rin

g b
e

tw
e

e
n d

ifferent d
e

vices o
f a

 sin
gle

 u
se

r).
G

iven its w
idely-distrib

uted nature, a data utility provid
es the opportunity to

 co
ntinuo

u
sly a

d
a

p
t to

 chan
gin

g
aspects of data locality and utilization. The key property required for such adaptation is that data be nom

adic, i.e
.,

                                                          
4 C

afé Strada, referenced in Figure 1, is a small outdoor café near the B
erkeley cam

pus.
5 C

onsider, for instance, vaults full of inform
ation that N

A
S

A
 has collected from

 the V
oyager spacecraft.

P
ac

  B
ell S

print

IB
M

A
T

&
T

C
anadian

O
ce

anS
tore

C
afé

S
trad

a
IB

M

F
igure 1: T

he O
ceanic D

ata U
tility
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