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DROP Fits Into Two Netshelter VX 42U Racks
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System Is Partitioned

Into Subcluster s
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64-bit Opteron 250 Compute Nodes

Motherboar d: Tyan Thunder K8SR (350W power supply)
Procesor s: Dual AMD Opteron 250 (2.4GHz)

Ethernet: dual Broadcom NetXtreme BCM5704 Gigabit Ethernet
In niband: Mellanox MT23108 In niHost HCA (dual PCI-X)

Memory:
— 33 nodes: 2GB (4 512MB) 400MHz DDR
— 24 nodes: 4GB (8 512MB) 400MHz DDR

HD: 80GB SATA, 7200RPM, 8MB cache
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Photo of 1U Compute Node
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64-bit Master Node with 1TB RAIDS Array

Motherboar d: Tyan K8R (350W power supply)

Procesor s: Dual AMD Opteron 250 (2.4GHz)

Ethernet: dual Broadcom NetXtreme BCM5704 Gigabit Ethernet
In niband: Mellanox MT23108 In niHost HCA (dual PCI-X)
Memory: 2GB (4 512MB) 400MHz DDR

HD: 4  250GB SATA, 7200RPM, 8MB cache (3Ware RAIDS)
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Three types of network hardware

Serial: 2 Cyclades TS2000 - 32 port serial console
— 32 RS232 Serial Port on RJ-45

— used for management

Ethernet: 2  Nortel BayStack 5510 - 48 port 10/100/1000 switch
— 160GDb/s single switch bandwidth
— switches connected/trunked with stacking cable

— used for NFS lesystem

In niband: 3 24 port copper cable switch
— 480Gb/s single switch bandwidth, < 200ns latency
— each 4x port gives 10 Gb/s in each direction

— used for massage passing
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Network Hardware 1
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Network Hardware 2
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64-bit Opteron versus Xeon (lrwindale)

WWw.gamepc.com
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Opteron Has Enormous Memory Bandwidth

WWw.gamepc.com
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Opterons are COOL

WWw.gamepc.com
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3-Phase 20A Circuits Added to Computer Room
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MPP Performance on GYRO Bl-std Benc hmark
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MPP Performance on GYRO Bl-std Benc hmark
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Linux OS with IB-patc hed Kernel

Linux OS: SUSE 9.2 Professional
Kernel: 2.6.8-24.11.act-smp (patched by ACT for In niband)

nucleus /lib/modules/2.6.8-24.11.act-smp/kernel/drivers/infiniband>ls

ib_client_query.ko ib_mad.ko ib_tavor.ko mod_thh.ko

ib_cm.ko ib_poll.ko ib_udapl.ko mod_vapi_common.ko
ib_core.ko ib_sa_client.ko ib_useraccess_cm.ko mod_vapi.ko
ib_dm_client.ko ib_sdp.ko ib_useraccess.ko mod_vipkl.ko
ib_ip2pr.ko ib_services.ko mod_hh.ko mosal.ko

ib_ipoib.ko ib_srp.ko mod_mpga.ko

MPIl: MVAPICH 0.9.4 (IB) and MPICH 1.2.6 (gigE)
F90: pgf90 5.2-4 (Portland Group)
Batc h/Scheduler: Torque 1.2.0pl1 + Maui 3.2.6p11

BLAS: PGI, ACML (2.5.0), Goto (libgoto_opt-64_1024-r0.97)
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Compute Node BIOS Can be Monitored on Console

$ telnet cycladesl 7013
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Power Strips have OS and IP Address
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Users Can See Queues from Torque (PBS)

nucleus “/gyro/sim>gstat -a
nucleus:

Req'd Reqd Elap
Job ID Username Queue  Jobname NDS TSK Memory Time S Time
196.nucleus kinsey mem2g std.elec.n 24 -- -- 16:00 R 00:05
198.nucleus  candy small B1l-std-16 8 -- -- 12:00 R 00:04
199.nucleus  candy mem4g Bl1-std-48 24 - -- 24:00 R 00:08
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Users Can See Queues from Maui

J. CANDY

nucleus “/gyro/sim>checkjob 200
checking job 200
State:  Running
Creds: user:.candy group:users class:mem4g gos:DEFAULT
WallTime: 00:01:02 of 1:00:00:00
SubmitTime:  Sun Apr 10 02:03:49
(Time Queued Total: 00:00:01 Eligible: 00:00:01)
StartTime: Sun Apr 10 02:03:50
Total Tasks: 32
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Users Can See Queues from Maui (cont' d)

J. CANDY

Req][0] TaskCount: 32 Partition: DEFAULT

Network: [NONE] Memory >= 0 Disk >= 0 Swap >= 0

Opsys: [NONE] Arch: [NONE] Features: [neutron]
Allocated Nodes:
[neutron24:2][neutron23:2][neutron21:2][neutron20:2]
[neutron19:2][neutron18:2][neutron17:2][neutron16:2]
[neutron15:2][neutronl4:2][neutron12:2][neutronl11:2]
[neutron10:2][neutron09:2][neutron08:2][neutron07:2]

IWD: [NONE] Executable: [NONE]
Bypass: 0 StartCount: 1
PartitionMask: [ALL]

Flags: RESTARTABLE

Reservation ‘200"  (-00:01:02 -> 23:58:58 Duration:
PE: 32.00 StartPriority: 1

1:00:00:00)
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RAID Controller Assigns Logical Drives

J. CANDY

3ware Storage Controller device driver for Linux v1.26.00.039.
scsi0  : 3ware Storage Controller
Vendor: 3ware Model: Logical Disk O Rev: 1.2
Type: Direct-Access ANSI SCSI revision: 00

SCSI device sda: 490234752 512-byte hdwr sectors (251000 MB)
sda: sdal sda?2 sda3 sda4 < sda5 >
Attached scsi disk sda at scsiO, channel O, id O, lun O
Vendor: 3ware Model: Logical Disk 1 Rev: 1.2
Type: Direct-Access ANSI SCSI revision: 00
SCSI device sdb: 490234752 512-byte  hdwr sectors (251000 MB)
sdb: sdbl sdb2 sdb3 sdb4 < sdb5 >
Attached scsi  disk sdb at scsiO, channel O, id 1, lun O
Vendor: 3ware Model: Logical Disk 2 Rev: 1.2
Type: Direct-Access ANSI SCSI revision: 00
SCSI device sdc: 490234752 512-byte  hdwr sectors (251000 MB)
sdc: sdcl sdc2 sdc3 sdc4 < sdcs5 >
Attached scsi disk sdc at scsiO, channel O, id 2, lun O
Vendor: 3ware Model: Logical Disk 3 Rev: 1.2
Type: Direct-Access ANSI SCSI revision: 00
SCSI device sdd: 490234752 512-byte  hdwr sectors (251000 MB)
sdd: sddl sdd2 sdd3 sdd4 < sdd5 >
Attached scsi disk sdd at scsiO, channel O, id 3, lun O
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User Sees /dev/Imdx Filesystem

J. CANDY

nucleus “>df -h

Filesystem Size Used Avail Use% Mounted on
/dev/imdO 30G 5.8G 23G 21% /

tmpfs 1004M 12K 1004M 1% /dev/shm
/dev/imdl 99M 15M 80M 15% /boot
/dev/md?2 659G 54G 572G 9% /home

nucleus /proc>more  mdstat

Personalities : [raidl] [raid5]

mdl : active raidl sddl[2] sdcl[3] sdbl[1l]
104320 blocks [2/2] [UU]

md2 : active raid5 sdd5[3] sdc5[2] sdb5[1]
701911680 blocks level 5, 128k chunk,

mdO : active raid5 sdd2[3] sdc2[2] sdb2[1]
31471104 blocks level 5, 256k chunk,

sdal[0]

sda5[0]

algorithm

sda2[0]
algorithm

2 [4/4] [UUUU]

2 [4/4] [UUUU]
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Some Sample Technical Issues

J. CANDY
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Tyan v2.05 BIOS broken, causing hardware to malfunction.
Every node needed re ash/do wngrade to v2.04.

Kernel issuing machine check exceptions incorrectly.

Every node needed nomce on boot line:

kernel  (hd0,0)/vmlinuz root=/dev/sda3 selinux=0 '\
console=tty0 console=ttyS0,115200 resume=/dev/sda2 \
splash=silent desktop elevator=as showopts nomce

Cluster had to be rotated 180 degrees to avoid temperature spike in

corner of computer room; many vented tiles needed.

Still struggling to detect all bad/ aky hardware and system weirdness.

Dif cult to Achieve System Stability!
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