
 

The most important factors affecting I/O 
performance are [5]:

1. The number of  paral le l  processes 
participating in the transfers,

2. The size of the individual transfers,

3. The I/O access patterns. 

Globally shared file systems, using current 
s torage archi tectures ,  have severa l 
performance limitations when used with 
large-scale systems, because:

1. Bandwidth does not scale economically 
to large-scale systems, 

2. I/O traffic on the high speed network 
and on each storage server can be 
affected by other unrelated jobs [1].
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In order to confront the aforementioned 
problems and limitations we introduced 
IKAROS [3, 4]. IKAROS is a write-optimized 
system that  provides a  dynamical ly 
coordinated I /O archi tecture  for  I /O 
accesses according to the topology/profile 
of the infrastructure, the load metrics, and 
the I/O demands of each application.

This study:
• Proposes a dynamically coordinated I/O 

architecture based on input parameters.

• Creates, on the fly, dedicated or semi-
dedicated clusters of HDDs per job.

• Provides coordinated parallel data 
transfers on the overall data flow.

• Minimizes disk and network contention. 

• Improves I/O performance by 33% with 
the 1/3 of the available hard disks.

In [2] we show how we can fully utilize the 
provided I/O and network resources, and 
improve I/O performance based on the 
previous mentioned remarks. 
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• I n  o r d e r  t o  b e  a b l e  t o  s c a l e  I / O 
performance against both technical and 
economical aspects we will have to 
reorganize the storage architecture. Our 
main focus should be to achieve a 
balance between the available network 
and I/O bandwidth [2]. 

New storage architecture: the actual 
number of HDDs per I/O node depends 
on the HDD I/O metrics and the network 
connectivity [2]. 

• By  following the rule of max 2 writes 
and max 4 read requests (concurrent) 
per HDD, derived from [2], we are be 
able to fully utilize the available storage 
hardware while scaling the storage 
facility. 

• By using the IKAROS reverse read 
technique [3], for write operations, we 
are able to apply only coordinated 
parallel data transfers for the overall 
data flow (remote-local access). 

IKAROS @ KM3NeT.org

Default procedure: The data output is 
transferred from the Grid Worker Node to a 
local Storage Element (SE), from the local 
SE to CC-Lyon, and then at the UI, by using 
the GridFTP and SSH protocols (several 
read-write operations).

IKAROS: Sends the output directly to the 
destination (laptop, local computer cluster, 
CC-Lyon) (one read-write operation, mainly 
data routing) [7,8].
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In the following figures we analyze a 
G r i d F T P + P V F S 2  a n d  a n  I K A R O S 
implementation of the overall data flow. 

The combined use of GridFTP and PVFS2 
forces us to initiate many independent 
transfers incurring much overhead to set 
up and release connections. This approach 
can significantly impact performance due 
to the unnecessary network and disk 
contention.

B y  u s i n g  I K A R O S  w e  a p p l y  o n l y 
coordinated parallel data transfers in 
contrast with the GridFTP+PVFS2 case 
where we must manually synchronize the 
stripe size and the stripe mapping between 
them. 
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