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Name Compute | Peak | Linux OS | Built Use
Nodes | TF/s
Cielo 8894 [ 1370 | CLE/CNL" | 2010 | ASC capability
Luna 1540 513 |TOSS? 2011 | ASC capacity
Typhoon 416 | 106 |TOSS 2010 | ASC capacity
Viewmaster2 200 26 | TOSS 2011 | ASC Visualization
Cielito 68 10 | CLE/CNL 2010 | ASC regression test
Conejo 620 53| TOSS 2010 | IC capacity
Hobo’ 272 38 | TOSS 2014 | IC data intensive
Mapache 592 50| TOSS 2010 | ASC capacity
Mustang 1600| 353 |TOSS 2011 | IC capacity
Moonlight 308 488 | TOSS 2012 | ASC advanced
Pinto 154 51| TOSS 2012 | IC capacity
Wolf 616 205|TOSS 2014 | IC capacity
Lightshow 28 3.6 [ TOSS 2011 | ASC visualization
Kugel 96 6.8 | TOSS 2013 | Virtual machines
Glome 96 6.8 | TOSS 2013 | Hadoop
Bonanza 2 1.2 | TOSS 2014 | Research runs,
large memory
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Trinity

e Cooling: Water

e Footprint: 5,200 sq ft
e Memory: 2 PB DDR4
e Burst Buffer: 3.7 PB
Compute Nodes: 19,000

’’’’’

40 PetaFLOPs peak performance
e 80 PB parallel file storage

e 3.3 TB/s bandwidth to burst buffer

e 1.45TB/s bandwidth to parallel storage
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05500 — 05507 mds00 mds01
MGT
MDS (failover)
\ MGS
[ ) N
o ®
S
>
72 OSTs MDT
0OSSs mount 9 OSTs each —as Primary
OSTs contain 1 disk from each of the 10 enclosures 0ss08 — 0ss015

Enclosures contain 72 disks each, capacity of 84

72 OSTs

16 Total OSSs
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Lustre Big Picture
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8 uplinks

128 hosts

36 uplinks 36 uplinks

72 hosts

9x 9x 9x 9x 9x 9x
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02ib0

Lustre FGR

(contains LNETs and MDSs)

Leaf Switch

0SSs .
7 Leaf Switch
7 , LNETs
. ‘
L ( D 02ib2 F\
/0’55—7
2 MDSs ° 7 Leaf Switch
-, ( same 2 MDSs )

02ib3

Leaf Switch
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Example Lustre

Hostname
11-0ss00
11-0ss02
11-0ss04
11-0ss06

12-0ss00
12-0ss02

11-Inet00
11-Inet02
11-Inet04
11-Inet06
11-Inet08
11-Inet10
11-Inet12
11-Inet14

wf-io01
wi-io05
wf-io09
wf-i013
wf-io17
wi-i021

Switch 11ib0
L1 o2ib1
LustrelP
10.1.15.20
10.1.15.22
10.1.15.24
10.1.15.26
L2 o2ib21
10.1.15.36
10.1.15.38

10.1.15.160
10.1.15.162
10.1.15.164
10.1.15.166
10.1.15.168
10.1.15.170
10.1.15.172
10.1.15.174

10.1.15.101
10.1.15.105
10.1.15.109
10.1.15.113
10.1.15.117
10.1.15.121

Switch 11ib1 Switch 11ib2
L1 o2ib2 L1 o2ib3

ClusterlP Hostname | LustrelP ClusterlP Hostname | LustrelP ClusterlP Hostname

11-0ss01 10.1.15.21 1-0ss08 | 10.1.15.28 11-0ss09

I1-0ss03 | 10.1.15.23 1-0ss10 | 10.1.15.30 11-0ss11

11-0ss05 | 10.1.15.25 11-0ss12 10.1.156.32 11-0ss13

11-0ss07 | 10.1.15.27 11-0ss14 10.1.15.34 11-0ss15

L2 o2ib22 L2 02ib23
12-0ss01 10.1.156.37 1-0ss04 | 10.1.15.40 11-0ss05
I2-0ss03 | 10.1.15.39 1-0ss06 | 10.1.15.42 11-0ss07
Ethernet LNet Routers in Leaf Switch FGR nets, plus 02ib5 and 02ib25 - and tcp0
10.1.13.1 I1-lnet01 | 10.1.15.161  10.1.14.1 I1-lnet16 | 10.1.15.176 | 10.1.13.9 11-Inet17
10.1.13.2 I1-Inet03 | 10.1.15.163 | 10.1.14.2 I1-Inet18 | 10.1.15.178 | 10.1.13.10 |I!1-Inet19
10.1.13.3 I1-lnet05 | 10.1.15.165 | 10.1.14.3 I1-lnet20 | 10.1.15.180 A 10.1.13.11 | I1-Inet21
10.1.13.4 I1-lnet07 | 10.1.15.167 | 10.1.14.4 1-lnet22 | 10.1.15.182 | 10.1.13.12 |I1-Inet23
10.1.13.5 11-Inet09 | 10.1.15.169 | 10.1.14.5 I1-lnet24 | 10.1.15.184 | 10.1.13.13 | !1-Inet25
10.1.13.6 11-Inet11 10.1.15.171 | 10.1.14.6 1-lnet26 | 10.1.15.186 | 10.1.13.14 |I1-Inet27
10.1.13.7 11-lnet13 | 10.1.15.173 | 10.1.14.7 I1-lnet28 | 10.1.15.188 | 10.1.13.15 |I1-Inet29
10.1.13.8 I1-lnet15 | 10.1.15.175 | 10.1.14.8 [1-lnet30 | 10.1.15.190 A 10.1.13.16 | I1-Inet31
\Wolf LNet Routers in Leaf Switch FGR nets, plus 02ib5 and 02ib25 - and o02ib1{)

10.16.11.1 | wf-io02 10.1.15.102  10.16.11.2 | wf-io03 10.1.15.103 | 10.16.11.3 | wf-io04
10.16.11.5 | wf-io06 10.1.15.106 = 10.16.11.6 | wf-io07 10.1.15.107 A 10.16.11.7 | wf-io08
10.16.11.9 | wf-io10 10.1.15.110 | 10.16.11.10 | wf-io11 10.1.15.111 | 10.16.11.11 | wf-io12
10.16.11.13 | wf-io14 10.1.15.114 ' 10.16.11.14 | wf-io15 10.1.15.115 | 10.16.11.15 | wf-io16
10.16.11.17 | wf-io18 10.1.15.118 = 10.16.11.18 | wf-io19 10.1.15.119 | 10.16.11.19 | wf-i020
10.16.11.21 | wf-io22 10.1.15.122  10.16.11.22 | wf-i023 10.1.15.123 1 10.16.11.23 | wf-i024

FGR Details

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA

AN

Switch 11ib3

L1 o2ib4
LustrelP
10.1.15.29
10.1.15.31
10.1.15.33
10.1.15.35

L2 o2ib24
10.1.15.41
10.1.15.43

10.1.15.177
10.1.15.179
10.1.15.181
10.1.15.183
10.1.15.185
10.1.15.187
10.1.15.189
10.1.15.191

10.1.15.104
10.1.15.108
10.1.15.112
10.1.15.116
10.1.15.120
10.1.15.124

—
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ClusterlP

10.1.14.9

10.1.14.10
10.1.14.11
10.1.14.12
10.1.14.13
10.1.14.14
10.1.14.15
10.1.14.16

10.16.11.4
10.16.11.8
10.16.11.12
10.16.11.16
10.16.11.20
10.16.11.24

Sec tration
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### LNET Networks
2.2
#### Ethernet
### LNETs 10.1.13.[1-16],10.1.14[1-16]
Hag
##gx 1B
### LNET-1 10.1.15. [160,162,164,166,168,170,172,174]
### LNET-2 10.1.15. [161,163,165,167,169,171,173,175]
### LNET-3 10.1.15. [176,178, 180,182,184, 186,188, 190]
### LNET-4 10.1.15.[177,179, 181,183,185, 187,189, 191]
#an
## L1 options lnet ip2nets="\
### MDSs 10.1.15.1&2 tcp@(bond®) 10.1. [13-14]. [1-16];\
### 055-1 10.1.15.[20,22,24,26] 02ib1(ib2) 10.1.15.[20,22,24,26];\
pew 052 SPIPTI FSEEeibt 02ib1(ibo) 10.1.15. (160,162,164, 166, 168,170,172,174] ;\
e 0oos 20.1.15. [29'31 33" 35] 02ib2(ib2) 10.1.15. [21,23,25,27];\
il it 02ib2(ib@) 10.1.15. [161,163,165,167,169,171,173,175];\
235 L2 02ib3(ib2) 10.1.15. [28,30,32,34];\
### MDSs 10.1.15. 364 02ib3(ib@) 10.1.15.[176,178,180, 182,184,186, 188,190] ; \
### 055-1 10.1.15. [36,38] 02ib4(ib2) 10.1.15. [29,31,33,35];\
### 055-2 10.1.15. [37,39] 02ib4(ib@) 10.1.15.[177,179,181, 183,185, 187,189,191] ;\
### 055-3 10.1.15. [40,42] 02ib5(ib0) 10.1.15.[1,2,160-191];\
### 055-4 10.1.15. [41,43] 02ib21(ib2) 10.1.15. [36,38];\
02ib21(ib@) 10.1.15. [160,162,164,166,168,170,172,174] ;\
02ib22(ib2) 10.1.15. [37,39];\
02ib22(ib@) 10.1.15. [161,163,165,167,169,171,173,175] ;\
02ib23(ib2) 10.1.15. [40,42];\
02ib23(ib@) 10.1.15. (176,178,180, 182,184,186, 188,190] ;\
02ib24(ib2) 10.1.15. [41,43];\
02ib24(ib@) 10.1.15.[177,179,181,183,185,187,189,191];\
02ib25(ib@) 10.1.15.[3,4,160-191]"
- ### Make it a router
' options lnet forwarding=enabled \A
= F VYA WA
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Thank You

= Questions ?

http://www.lanl.gov/careers/career-options/student-internships/index.php
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