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NetApp760
LIGO is ctrrently testing a direct network attached NFS file server from Network Appliance.

The F/60 Filer is built around a 600MHzEY56 Alpha chip (21154) with lGB of volatile read cache and
32MB I.IVRAIU write cache. The demo unit was configured with 2 quad port fast Ethernet PCI adapters
and 1 FORH PCA-200E OC-3 ATM adapter. Two shelves of 7x18GB Fibre Channel Seagate/
ST118202FC disk drives where attached to the Filer via a single FC-AL copper loop.
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Performance Ys number of clients

Number of hosts (1 dientrhost)
Read (NFSv3)

CPU kB/s

I 2l 11200

2 35 19100

3 45 ?ffi
4 53 n200

! 62 30400

6 ffi 31700

7 tl 319m

This test wils nrn with 1-7 Linux boxes each with its own NIC on the Filer and referencins its own files
using dd bs=1024k (NFSv2=8kNFSv3=32k).

LIGO specific frenre ffie t€sf

sr* CPU
nc.d (NfSv3) Wrile (MSv3)

kB/s KBA

Nominal 7E msm tl00

Degraded 72 ?:2000 6700

Reconstnrcting (speed 1) 65 ?.?.0ffi 53fi)

Reconstructing (speed a) 64 2finO 1400

The NFSv3 writer was the U30 (100BT/ES3810/ASX-200BVFiIer) and the 4 NFSv3 readers where
Linux boxes using l0OBaseT. The files where IMB frame files and this test made heavy use of the Filer
cache.



Performailce in degraded mode

Disls (data + parity)
Read (NFSv2) Re.d (NfSv3) Write (MEv2)

CPU kB/s CPU kB/tr C?U kB/s

11(-1)+1 3E l12w 60 209m 7l t22W

This test was nrn with 7 Linux boxes using 7 different lOOBasetTMC's and re,ferencing 7 different files
using dd bs=1024k (NFSv2=8k/1.[FSv3=32k).

Performance while reconstructing

Reconstnrct Speed (11+1) C?U
NfSv3 NFSv2 IXsk VO

R.ead (kB/s) Write (kB/s) Read (kB/s) Write (kB/s)

4 60 13m0

41m0

2{n0

I s9 19m0 m
9 61 13200 2000

4 (no Nf'S) 35 3rte0

4 xt 12mO

l?.?.00

12mO

1 7S

9 xt

This test was run with 7 Linux boxes using 7 different lO0BasetT NIC's and referencing 7 different files
using dd bs= 1024k (NFSv2=8M.[FSv3=32k).
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Performance vs number of disks in raidset

Disks (data + palty)
Re.d (hW''$v?) Read (NtrSv3) Wrfte (NISv2)

CPU .*$/s CPU lBls C?U kB/s

1+1 29 *1& 2E t4di0a 76 98
2+l 29 frm00 {0 r9500 ?E 115m

*1 2t 1U400 6i, 31Em r |:xxt.

&i1 29 uia00 TI 319m 73 \?:m

2x(5+1) Yolure wi& 2 5+1 raidsets identical to tiDtlc t+l r.i&et

t+l (same file) 40 35m0

E+l (same fiIe/pre-staged in cache) 30 3dm0

E+l (same file/pre'staged in cache
plus I Sun OC-3 client) 31 sm

Excep,t where ffid &is test was run v/ith 7 Linux boxes using 7 dffer.ent lOOBasetT NIC's and
referencing 7 different files using dd bs=1024k (NFSv2+8k/1.{FSv3=32k).
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Network Appliance lssues

o Pro:

Platfor neutral-LDAs andf or CDS would be free to change
* compute platforms with no impact on the disk cache.

High availa bility-99.995%.
Network attached-not host computer to buy.

Low maintenancFno Unix operating System to configure,
patch and maintain.
Scalability-can grow to a few TByte.

o Netu ral:

PerformancFmarginal today, expect 2-3X improvement in
6 months.

o Con:

Cost-the bare disks are more expensive than build your
own.



Disk Drives (June 1999)

IDE (Dave) SCSI (Fry's) nStor NetApp IBM SSA

low low hish ltF wfi
Single 1EGB drive ($) 2E0 699 10E9 r29l 2s{n

NT'S h6t comlnter -30k 0 -3(k

-1TB system Grcf) 16* 39* 61. 105 zn xm

UO (MB/s) *fr(trl t3
+ Just the bre &ives.

Albert quote, "nGsd 225 $/G8".

LDAS dtr 3/f0D9 hs SKB at 5fi) SIGB.

Clarion similar to nStore but twice lhe cost (has refudant cotrilcr end remote admin tools).

Stuart,*dcrson
sba@ srl. caltech. eda (PGP Pubhc Key )



Introduction
What is HPSS?
- Storage software
r A Hierarchical Storage Manager (HSM)

- A scalable, parallel storage syTtem
r A network-centric architecture which supports direct and network

attached devices
- An architecture driven by the IEEE Mass Storage Reference Model

Why HPSS?
- Requirements for fast per file and aggregate data

transfers
- Requirements for large data stores
- Requirements for large single logical name spaces
- Requirements for distributed, secure access to data

Availability
r Refeased on 711196

- Available from IBM Worldwide Government Industry as a service
offering

HPSS Overview
Copyright @ 1996 IBM Corporation

1-3





Number of HPSS Installations

Note: 1999 data is "year to date".
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Hardwflrs,' uration
:-

5 Wide Silver n@bs

- 4 processors / 1 G,B memory each

- 1 node acting es'fi$@,ladata seruer

- 4 nodes with beth dlsk and tape movers

1 8-way 604 High node for user access

- Runs FTP daernon
n'safe" sandbox to contain users

IBM High Performance Gateway Node

- 4 SP-Switch

- 4 HIPPI

- 2 0c-12 ATM



Hardware Cenrig u ration ll

o Disk Cache

- 22 18.2 GB SSA drives
E 32 4.5 GB SSA drives

- Using SSA Raid adapter with Fast Write
Cache

o Tape systems

- IBM 3494 robot
I. 6 3590 drives
) Drives ok, robot is a major headache

: STK 441 0 silo
o 4 Redwoods
o Silo is great, standard Redwood headaches



usage affid Capacity

^ o 9.5 millionfiles, 109T8
hr

o 500 TB total capacity
o Averuge of 500 GB/day storedhetrieved
o Peak of 2TB in one day
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IPSS FTP l]ata Transfrred (LIG0 data)
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HPSS FTP 0ata TraeFerred ffiLL data)
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LIGO on-site Storage

o StorageTek Robotics (TimberWolf 9740):

l/O: few x 10 MB/s.
Capacity: ) 10 TB.
Footprint: 1.2 m x 1.75 m.
Media exchange: L4 cartridge access port.

o Baseline Conf igu ration :

2 " 984A" drives with separate disk caches.

*< Create dual-copy master tapes.

*< Playback and master drive spare.

Joint tape Pool (^, 1 month @ LHO).



LIGO on-site Storage

o StorageTek Robotics (TimberWolf 9740):

l/O: few x 10 MB/s.
Capacity: ) 10 TB.
Footprint: 1.2 m x 1.75 m.
Media exchange: 14 cartridge access port.

o Baseline Configuration:

2 " 9840" drives with separate disk caches.

*< Create dual-copy master tapes.

* Playback and master drive spare.

Joint taPe Pool ('^" 1 month @ LHO).



LIGO off-site Storage

o StorageTek Robotics (aa10/Powderhorn):

llO:50-100 MB/s (- 5 drives). ,

Capacity: 2000 slots (L13 library).

o HPSS Server Hardware:

'.-, $ SMP datamover nodes.

1 SMP metadata node.

L High Performance Gateway Node (H PGN):

SP2 I Hl P P | /Gigabit/ATM .

Sun hardware an alternative in next H'PSS release (+a001.
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H PSS lssues

o New: ,-' 20 production sites world wide.

Centralized code support from IBM (- $lM/yr).
Development support from DOE labs (- 21FTEs).
Caltech has been running HPSS for 3 years.

o Stability: 95% uptime (current specification).

However, last release order of magnitude more stable.

o Complexity: built on top of other large software packages.

DCE (distributed computing).
Ensina (robust transactions).
Partially alleviated by IBM purchase of Transarc.

o Maintenance: most HPSS sites operate with 2 FTEs.

CACR has been successful with L FTE.

CACR/LIGO MOU for joint 2 FTE HPSS support.

o Licensing: ^., $100K1y,
CACR is currently paying all license fees.

CACR will continue to pay license fees under MOU.

o Collaboration: work with CACR.

LIGO is actively prototyping LIGO problems on the $1M
CACR production system at no cost.

. Scope: genera I solution .

Designed for a large number of large files.



. Multi-Platform: Sun (SGl)

Version 4.2 (4Q00) includes full core server port to Sun

hardware.

o Floor Space: CACR facility full.

CACR MOU to provide 2000 tape slots.

Currently testing with 50GB tapes, however, STK
changing to lower density tapes.

o User Interface: ftp, hpss api, nfs, dfs, mpi-io

What interface should LDAS use?
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Listing of HPS.S Sites (cont.)
as of September,1999

i., r,-.t"..;,j,.;..i'' :,.
" 
i'"i'i:i-'i ,i',',,1".',',";1' ,;1i ' ,

No, Phase Ral.

3 s"l

I P 3,2

t f *.{

i ?.i,,i: l
) \;':s N

I ,s
{1
It'

t.l
i

1 -l" 4,1,1

1 P 3,2

I '.p 3.2

,1 P 4.1.1

HPBS Dcployn.nt Pharor
SI = system Integration
I = Installatlon
T = Production Readlness Test
P = ProductionreI



Listing of ITPSS Sites (cont.)
as of Septemberrlggg

. :l , ',i.l.:.:t,.r:.1ro,rrr.r, r

Ii' :l';"'i'ifi t;;.1;,-i,i:i'ii . r i;,, i,,,, 
Npme of 

r 
Org i nq-.@$ft$fi 

i,,,i 
r,;!.;' Not Rel.

' 
i,r; r { P 4,1.1

,i

I .f *,{.{

r ictituie ti.p rtis i ca I I T 4.1.1
;

1 T 4.1,1

I sl *.1.{

HP88 Dcploymant Pharcr
sI = system lntegrablon
I = Installation
T = Production Readiness Test
P = ProductionreI



Name
Sen'er 2

Name
Server 3

Name
Sen'er I

Bitfile
Server 2

Bitfile
Server I

Storage
Sr:rvcr 4

litorage
Server 3

Storage
Server 6

Storage
Server I

Migration /
Ilurge

Server 2

iVligration /
Purge

Servcr I


