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Global data access
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W Global, scientific data access in e-science
% User requirements

¥ Onedata — a powerful data globalization system
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Globally unified data space in onedata
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Globally unified data space in onedata
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Straightforward support for groups and file sharing

€ @ https://onedata.org/
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onedata architecture

Getting physical location of file on
the basis of logical name
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Addressed problem

Effective load balancing in a cluster of nodes:
W Scalability W Efficient resource utilization

% High availability W Bottlenecks avoidance
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Two-level load balancing '

W Level I: DNS
% Integrated with the cluster
% Distributes load among interfaces

% Elasticity in case of node overlaad ar failure 'q

% Level ll: Request dispatcher
% Reacts to load fluctuations
% Handles edge cases

% |Is either one not enough? Ul U o
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Two-level LB at work RGRID

=== CORE

ONEDATA DEPLOYMENT

:443 Nodel:[ T | 233%9011
O DISPATCHER Node2:[T] e
CLUSTER
53 MANAGER REQUEST
© R PROCESSOR
e Node 2
DNS ‘O-H{ DISPATCHER 200.0.0.2
< REQUEST
O DNE PROCESSOR

fonedata
INNOWACYINA UNIA EUROPEJSKA




1l):!
Two-level LB at work RGRID

== CORE
ONEDATA DEPLOYMENT
:443 Nodel:[ T | 233%9011
O DISPATCHER Node2:[T] e
CLUSTER

53 MANAGER REQUEST

O© R PROCESSOR
e Node 2
DNS (O DISPATCHER ) 200002

- REQUEST

O DNS PROCESSOR

fonedata
INNOWACYINA UNIA EUROPEJSKA




1l):!
Two-level LB at work RGRID

== CORE
ONEDATA DEPLOYMENT
:443 Nodel:[ T | 233%9011
O DISPATCHER Node2:[T] e
CLUSTER

53 _.-\_ MANAGER REQUEST

O© R PROCESSOR
e Node 2
(O DISPATCHER ) 200002
- REQUEST

O DNS PROCESSOR

fonedata
INNOWACYINA UNIA EUROPEJSKA




|t

Two-level LB at work

<|GRID)
== CORE
ONEDATA DEPLOYMENT
443 Nodel:[ [ | 233%901 1
O DISPATCHER Node2:[T] e
CLUSTER
;53 _.-\_ MANAGER REQUEST
n O BUE PROCESSOR
0&3,*',,;‘;
6’5@0()
o&"x'f'{?g. 0 Node 2
: 200.0.0.2
o DISPATCHER
- REQUEST
'O DNE PROCESSOR

@onedafa

UNIA EUROPEISKA
EUROPEISKI FUNDUSZ

INNOWACYINA
m.-m:?EﬂEm.»x ROZWOUU REGIONALNEGD




Two-level LB at work | |t

]GRID)
== CORE
ONEDATA DEPLOYMENT
:443 Nodel:[ T | 233%9011
O DISPATCHER Node2:[T] e

CLUSTER
MANAGER

REQUEST

DNS PROCESSOR

Node 2
200.0.0.2

DISPATCHER

REQUEST
PROCESSOR

DNS

@onedafa

UNIA EUROPEISKA
EUROPEISKI FUNDUSZ

INNOWACYINA
iit.-lx:?-.‘baﬂgm.»x ROZWOUU REGIONALNEGD




Two-level LB at work
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Test setup ' %E‘Rﬁb‘;
Requests:
% short (quick responses)
. . ONEDATA
% long (computationally requiring CLUSTER
% heavy (lots of network I/O) -
Test cases: @ <&
| -5
% Round-Robin (for reference) S s
% DNS LK
% Dispatcher S

% DNS + Dispatcher
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Test results — long & short & heavy e
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SNESATA Throughput — average for all
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Test results - dispatcher

ONEDATA
CLUSTER

very long requests

180%
160%
140%
Q. 120%
100%
080%
060%
040%
020%
000%

erf.

long requests

relative

No Dispatcher
dispatching
rel. perf. 100% 164%

No Dispatcher

dispatching
[rel. perf. 100% 134% r‘r onedata

UNIA EUROPEJSKA
PINOINACKINA CYFRON EUROPEISK FUNDUSZ
i FF'S':"“?:“*& = @‘3 ROZWOJU REGIONALNEGO




Conclusions

% Two-level load balancing was successfully
Implemented and has proven a viable solution

% It combines best features of the two approaches

% The overheads do not have impact on the ‘

performance of the whole system

% onedata can rise up to challenges of global data
access
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Thank you

onedata homepage: http://www.onedata.org
VeilFS in PLGrid: http://www.veilfs.plgrid.pl
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