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332130 # USAF weather station identifier
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19500101 # observation date
""""""""""""""""""""""""""""""""""""" 0300 # observation time
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-0128 # air temperature (degrees Celsius x 10)
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10268 # atmospheric pressure (hectopascals x 10)
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#!/usr/bin/env bash
for year in all/*
do
echo —ne "basename $year gz “"¥t”
gunzip —c $year | ¥
awk '{ temp = substr($0, 88, 5) + 0;
q = substr($0, 93, 1);
if (temp '=9999 && q ~ /[01459]/ && temp > max) max = temp }
END { print max }
done

max_temperture.sh
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$ ./max_temperature.sh

1901 317 1901 31.7°C
1902 244 19024 24.4°C
1903 289 19034 28.9°C
1904 256 19044 25.6°C

1905 283 19054 28.3°C
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a00 tgg075024 — ssh — 100x24

Last login: Thu Jul 23 @@:37:04 on ttys@d1

parla:~ hitoshi$ tsubame-gw

Last login: Thu Jul 23 00:37:33 2009 from p@342d6.kngwnt®1.ap.so-net.ne.jp
/usr/X11R6/bin/xauth: error in locking authority file /home/usr9/hsato/.Xauthority
Used File size:2009-07-22 23:30:25

FileSystem MaxSize(GB) Used(GB)

Forwarding to N1GE Interactive Queue

Warning: No xauth data; using fake authentication data for X11 forwarding.
/usr/X11R6/bin/xauth: error in locking authority file /home/usrd/hsato/.Xauthority
hsato@tggd75024 : /home4/usrd/hsato>
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Independent 1/O Collective I/O
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» Independent I/0
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» Collective I/0
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TEXT, XML, Make,
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» ex.) DAGMan, Pegasus, Dryad, GXP Make, etc.

» MapReduce
» ex.) Google MapReduce, Hadoop, etc.

<key1, [vall, val3] >

~ O e "7 ==3 Reduce »
/

/
// <keyl, vall> ) A \\

/1 Ma P = "",-f = , \\
. <key2, val2> /’ Reduce \\ \\\
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Shuffle » \

<keyl, val3> ‘
““““““ : <key?, [val2] > -
Aggregation
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» Google MapReduce
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» Apache Hadoop
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» Phoenix
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» Sector/Sphere
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http://labs.google.com/papers/mapreduce.html
http://hadoop.apache.org/
http://www.cloudera.com
http://mapreduce.stanford.edu
http://sector.sourceforge.net
http://www.cse.ust.hk/gpuqp/Mars.html

» Apache 717 MMZHLDOSS
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MapReduceD3Ex
» MapReduce¥LIE%
MapReduce vs Hadoop MapReduce
y» J7AILS2 AT A
GFS vs Hadoop Distributed Filesystem (HDFS)
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Parallel File System
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Distributed File System
5. Google File System (GFS)
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5. Google File System (GFS) (cont’ d)
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TSUBAME2.0 Storage 11PB (7PB HDD, 4PB Tape) |
Phome

| S GPFS (GridScaler)
e | =5
] e HP DL380 G6 X 4
| HP DL380 G6 HP DL360 G6 X 4
| ¥ 4 DDN SFA 10K x 2
3 | Ele 2.4 PB
SRl s eroury 100 2TB SATA
- X 2 X 2400 disks / _
1.2PB
DDN SFA 10K Lustre
QI’B SATA X 600 disks / HSM MDS : HP DL360 G6 X 6
with GPFS, Tivoli Storage Manager 0SS : HP DL360 G6 X 20 3.6 PB
2.4 PB HDD + ~4PB Tape DDN SFA 10K X 3,

( 4. ” =]

2TB SATA X 3550 disks, 600GB SAS X 50
i disks

Sgaj.nhﬂ/ S\
Gnd StO[age,ﬁ /Thin node \ Medium and Fat nod\B
ief B = /- \4PB LTO4 5000 roles / % 190 T

SSD SSD

e 60GB x 2 (120GB/node) 120GB X 4 (480 GB/node)
130 TB~ 120GB X 2 (240GB/node) || RD 920 MB/s

@460MB/S WR 720MB/y WR 720MB/s /




-TSUBAME2.0 Storage Overview
TSUBAME2.0 Storage 11PB (7PB HDD. 4PB Tape)

Home Phome Work

GPFS (GridScaler)
ol rErTa NFS Cl ldsc Concurrent Parallel I/0 (e.g.

o L HP DL380 G6 X 4 MPI-I0)
3 s =S HP DL360 G6 X 4 =

» Storage services SR SRS |\ <ra 10K x 2 -

for campus ' :

—-d:b"I—'d:b" ==

DDN SFA 10K LZPB
s

2TB SATA X 600 disks Read mostly I/0 (data—intensive apps, parallel . 16 PB

workflow, parameter survey) 20
ks, 600GB SAS X y

<\

Medlum and Fat node

Thin node

Data transfer
service between

SCs/CCs : | Fine—grain R/W /0
Bl (check point, temporal files)




Home

Home Volumes (s ors oo ™
S o HP DL380 G6 X 4
} eC ——— CPU : Intel Westmere EP X 2
P
} HP DL 380 G6 X 4 (GPFS) . BlueArc Mercury 100 X 2
D it 10 GbE X 2
» BlueARC Mercury 100 X 2 1 9PB
(NFS, CIFS, iSCSI) \ U278 SATA 600 disks -

» DDN SFA 10K
2TB SATA X 600 disks (1.2 PB)

» Usage

» User Home directories for compute
nodes (cNFS over GPFS)

» Campus storage services (CIFS)
» Campus VM hosting services (iISCSI)




Parallel File System (Lustre)

_________________________________________________________________________ —
i

D =

» Spec.
» MDS : HP DL 360 G6 X 6

» OSS : HP DL 360 G6 X 20

Lustre

» DDN SFA 10K MDS/0SS : HP DL360 G6 X 6

) CPU : Intel Westmere EP X 2 (12 cores)
2TB SATA X 3550 disks + MEM : 48 GiB (MDS), 24 GiB (OSS)
IB: HCA IB 4x QDR PCl-e G2 X 1 (MDS), X 2 (OSS)

600 GB SAS X 50 disks (3.6 PB) \DDN SFA 10K x 3, /

2TB SATA X 3550 disks, 600GB SAS X 50 disks

» Usage

» Concurrent Parallel R/W 1/0
e.g. MPI-IO




Parallel File System (GPFS)

» Spec.
» Servers : HP DL 380 G6 X 4, HP DL 360 G6 X 4
» DDN SFA 10K
2TB SATA X 2400 disks (3.6 PB)
» StorageTek SL8500 X 2
4PB LTOS X 5000 roles
HSM

Phome

GPFS, cNFS (GridScaldy’

—. HP DL380 G6 x 4
=== HP DL360 G6 x 4

0 | DDNSFA 10K x 2
¥ | 24PB

= % 2TB SATA
0 with GPFS ILM, Tivoli Storage Manager ——— 1 X 2400 disks
HSM
with GPFS, Tivoli Storage Manager
» Usage 2.4 PB HDD + ~4PB Tape

» READ mostly I/0

Data—Intensive apps,
parallel workflow, parameter survey

SLgsoox 2 T

k4PB LTO4 5000 roles /




Parallel File System Configuration (Lustre)

RAID 5/6/1+0

- L ]

-




» Spec.

» Thin node
60/120 GB X 2 (120/240 GB/node)

Read 460 MB/s, Write 720 MB/s

» Medium/Fat node
120 GB X 4 (480 GB/node)

Read 920 MB/s, Write 720 MB/s

» Usage SgaﬂdL———fQ _
4 Fine—grain R/W I/O Thin ne \ Medium_en Fat n®

“

e h e MREEEmES S-S sshis

e.g.) check point, temporal files

e 190 TB
» READ mostly 1/0 SSD SSD
60GB x 2 (120GB/node) 120GB % 4 (480 GB/node)
eg) Map Reduce 120GB X 2 (240GB/node) RD 920 MB/s
Q%OMB/S WR 720MB/y/ WR 720MB/s ///




» MapReduce: Simplified Data Processing on Large Cluste
rs
» Jeffrey Dean et al.
b

» The Google File System
» Ghemawat et al.
b


http://labs.google.com/papers/mapreduce.html
http://labs.google.com/papers/gfs.html

Z=Z A (cont’ d)

» -1 <) Hadoop: The Definitive Guide
=3 Tom Whilte
HhR7t O'Reilly Media

HddOOp

The efinirive Greeile
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» 7/15(H - i)
» FFRIIREE - ERREIRL
» 7/22(H)
» Map—-Reduce 7O S5 =272 FD2
Hadoop®Y J N T 7 DfEIE

HadoopZ FA\ \/=MapReduce J 10 S5=>7)
Map-ReducefmirredanbBl (8/8 X tJJFTE)
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