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Pleiades HW Environment

11, 472 compute nodes 246,048 x86 cores
1,968 Sandybridge
5,400 Ivybridge
2,088 Haswell
2,016 Broadwell
938TB Memory
FDR Infiniband — dual rail hypercube
Additional task specific nodes
GPU
Xeon Phi (KNC+KNL)
1024/512 cpu large shared memory
Large memory data analysis nodes
Front Ends
hyperwall viz/data analysis
+ a couple hundred administration/management nodes of various types.
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Pleiades SW Environment

LINUX
SLES11/12 (most user facing systems)
Red Hat/Centos (lustre servers)

Lustre
NFS

Continuous Availability
*All* software can be updated without full system dedicated outage
‘rolllling updates for compute nodes
Suspend/Resume for service nodes (lustre/NFS servers, rack leaders)

Compute nodes added/removed without dedicated system down
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2x 11d hypercube ng '
ib0 full 11d == 2048 vertices 1b1

Pleiades — partial 11d - 1296 vertices (2592 across both cubes)

http://en.wikipedia.org/wiki/User:Qef/Orthographic_hypercube diagram
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NASA (Pleiades) Rack Layout
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92 racks — 2008
565 teraflops
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NASA (Pleiades) Rack Layout

112 racks — 2009
683 teraflops
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NASA (Pleiades) Rack Layout
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B (ICE DDR)

C (ICE DDR)

D (ICE DDR)

K (ICE QDR)

L (ICE QDR)

E (ICE DDR)

F (ICE DDR)

144 racks — 2010
969 teraflops

o o ~ SN o © » o < o) - © — -~ o © v o«
o o v SR o o < o v ol - o~ -~ © o © © [SEXN
o o » o~ o o » © o © | - © ™ -~ o o o~ o™
o o < oo o » © o v | - o < - o o © © o ©
o o © o o o ~ o © o) - o0 - | o © o o ® 1
o o © [SENEN o » © o © - © © - o o~ o o ® ©
o o~ O N ) I© © o O 1 ) |- o~ v 0 ™) O N~ — O 0 N
joow| 3 |oa- ool 8 lowo oo 3 |- o« o~a| B oo o
< » < <
» » -

o o & o o o « ~ o © N ) I~ 0 o~ o o ® o
o - o o o SEEN o © o -~ o - © o ~ < oo o
o ~ ~ [SENEN SRR o © o) o~ 0 oo~
o ~ o SEE o « o © o o~ © oo

SR ocnol 0o foxw o [co-] o o 2 JonN o

o ] ] 2 ] 2 ]

lo ~ < m ocmol < fovol < boa] < < Aln o~ <

lo-w| 8 oo m SEAN m o ©m m 3 8 o~ o 3

- ] -
ag o (] pC o i
IO — © o MmN jI© < © O © j© © ©
o
o °
>
T
o

Cool Aisle

| (ICE QDR)

- o

oo

- o —

- o~

- o

[ o <

- o w©

- om0

k= oo~

j— ™ ©

oo

- <o

o < —

- N

- < o

< <

8d

Hot Aisle

J (ICE QDR)

— < 10|

— < ©f

— <~

— < oo

— < O

~ v o

~ 10 |

~ 1N

~ 10 of

— 0 <

~ 1 V|

— 1 o

— 0N~

~ 10 of

— 0 O

~ © o




NASA (Pleiades) Rack Layout
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B (ICE DDR)

C (ICE DDR)

D (ICE DDR)

K (ICE QDR)

L (ICE QDR)

E (ICE DDR)

F (ICE DDR)

156 racks — 2010
1.08 petaflops
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NASA (Pleiades) Rack Layout
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B (ICE DDR)

C (ICE DDR)

D (ICE DDR)

K (ICE QDR)

L (ICE QDR)

E (ICE DDR)

F (ICE DDR)

168 racks — 2011
1.18 petaflops
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02-17-2011

Added 4 racks
02-28-2011



NASA (Pleiades) Rack Layout
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B (ICE DDR)

C (ICE DDR)

D (ICE DDR)

K (ICE QDR)

11d

L (ICE QDR)

E (ICE DDR)

F (ICE DDR)

170 racks — 2011
1.20 petaflops

| ICE QDR)

15M cable
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NASA (Pleiades) Rack Layout

00 0]0]0]0]0]0]0]0]0]0[0]0]0
1l1|1|1][1]1|/1]|0]|o|o|olo|o|o]|o A (ICE DDR)
6|5/4|3|2|1]|0]o|8|7]|6|5]4a|3]|2
A
Hot Aisle 8d
y
0[0[0[0[0[0[0[0|0[0[0[0[O[O0]O
3|3|3(2(2(2]2|2|2|2|2|2|2|1]1 B (ICE DDR)
2/1lololsl7lel5/al3l2/1]lolols
ad Cool Aisle
00 0]0]0]0]0]0]0]0]0]0[0]0]0
4lalalalalala|alals|3|3|3|3]|3 C (ICE DDR)
8|7|6|5|4|3|2]1]0|o|8|7|6]|5]|4
A
Hot Aisle 8d
v
10d 0[0[0[0[0[0[0[0|0[0[0[0[O0[0]O
6(6(6|6|6|5|5|/5|5|5|5|5|5|5|5 D (ICE DDR)
4l3|2/1]olol8l7]e|5lal3|2/1]0
Cool Aisle
TTA A T[T [T T T[T T[T 11111
7|7|7|7|7|7|7|6|6|6|6|6|6|6|6 K (ICE QDR)
6|5/a]3|2|1]o|9|8|7|6|5|a]|3]|2
A
Hot Aisle 8d 11d
A 4
T[A[A[A [ [T[T]1 (A (AT ]q
9lolo(s|s|s|8|8|8|8|8|8|8|7|7 L (ICE QDR)
2l1]ololsl7l6|5]/al3|2/1]0]0l8
1 82 I'aCkS - 201 1 Cool Aisle
00 ]0]0]0]0]0]0]0]0]0]0[0]0]0 E (ICE DDR
8|7 |7|7|7|7|7|7|7|7|7|6|6|6|6
1.31 petaflops ( )
A
9d Hot Aisle 8d
y
0[0[0[0|0[0[0[0[0[O[O
9|o|o|a|a|s|s|a|a|s|s F (ICE DDR)
2l1]ololsl7]|6|5]al3]|2
Cool Aisle
TI AT 10T T T[T T[T T 11117
4|4la|alalala|s|a|3|3|3|3[3]|3 11d | (ICE QDR)
4|3|2]1]olo|s|7|6|5]|4]3]2|1]0
A 15M cable
Hot Aisle 8d
T[A[A[A[A[A [T [T [T [a[a[T[T[T[7
6|5|(5[5(5|5(5|5(5|5[5[a|a|a|a J (ICE QDR)
ololsl7]els5lal3/2/1]lololsl7]6
Cool Aisle 10M cable, 11D
2222212 2 2 2 T T [ 1 7
o|lojojofofo|ofolo|o|ofofafa|o M (ICE QDR)
s|7]e|s5]4a]|al2|1]ole]|8]|7|6|5]|a
Hot Aisle 8D
“oz2{22)2T2T2f212]2]2
KRR EAERERE N (ICE QDR)
8|l7]|6|5]4]3]|2]1]0 11D cables from Row N to
Gpgpu racks 223 and 224 Rack 205-218 altix ICE Row F may not arrive on
8400/EX westmere — new time.

addition to pleiades



NASA (Pleiades) Rack Layout

0000000000000 0]0
1/1)1|1]|1][1|1|/0]|o|o|olo|o|o]|o0 A (ICE DDR)
6|5|4]3|2|1]|0]|9]8|7|6]|5]4]3]|2
A
Hot Aisle 8d
v
0[0[0[0[0[0[0[0|0[0[0[0[0[O]O
3|3|3|2(2(2(2]2|2]|2]|2]|2]|2|1]1 B (ICE DDR)
2l1lololsl7lel5/al3l2/1]l0lol8
Cool Aisle
0[0]0]0]0]0]0][0]0]0]0[0]0]0]0
4|4ala|alalala|alala|3|3|3|3]3 C (ICE DDR)
8|7|e|5|4|3]|2]1|/0|9|8|7|6]|5]|4
A
Hot Aisle 8d
v
10d 0[0[0[0[0[0[0[0|0[0[0O[0[O[O]O
6|6|(6|6|6|5|5|5|/5|5|5|5|5|5|5 D (ICE DDR)
al3l2/1]ololsl7]el5/al3/2]1]0
Cool Aisle
I
7|7|7|7|7|7|7|6|6|6|6|6|6|6|6 K (ICE QDR)
6|5|4]3|2|1]of9|8|7|6|5|4a|3]2
A
Hot Aisle 8d 11d
A 4
A [A[A[A[A[A [ [T [A[a[T[T[q[17
o|lo|ols|s|s|s|s|8|8|8|8|8|7|7 L (ICE QDR)
2/1]ololsl7l6l5]al3l2/1]/0l9l8
1 86 raCkS - 201 1 Cool Aisle
0]0]0]0]0]0]0]0]0]0]0[0]0]0]0 E (ICE DDR
8|7 |7|7|7|7|7|7|7|7|7|6|6|6]|6
1.33 petaflops ( )
A
Hot Aisle 8d
8/9/2011- NASA 4
planning to ojojo|ofofO0|OfO|O]|O|O
remove rack 92 9|lo|o(8|s|8|8|8|8|8|8 F (ICE DDR)
from Pleiades and 2/1]/olo9lsl7]|6|5/al3]2
use as test rack.
Cool Aisle
TIA 10 T[T T[T [T 1711 717
4|alalala|a|a|s|3|3|3|3|3|3]|3 1d | (ICE QDR)
4|3|2]1]o|9|8|7|6|5]4a]3]|2]|1]0
Y 15M cable
Hot Aisle 8d
A[A[A[A[A[a[a[A [T [A[a[T[T[T[7
6(5|5|5|5(5(5|5[5(5|5|4|4|4|4 J (ICE QDR)
ololsl7l6l5]al3/2/1l0lol8l7]|6
Cool Aisle 11D
21222212 2 2 2 [ [T T [ ] 1 1
oflofofofojojo|o|of9f9fa|alo]|e M (ICE QDR)
8|7]e6|5]|la|3|2]|1]o]9|8]|7]|6|5]|4
Hot Aisle 8D
2[2[2) 2 2f 2222 2 1z2] 2 ]2
202201 fa k1 bbb lq)q)1)1
Gpgpu racks 219 and 220 2|1]ojo|8 7|6 [5|4[3|2[1]|0 . (ICE QDR)

but configured as rack

219. note switches on
gpgpu are in rear of rack
so cable lengths needs to
be adjusted to reflect this.

Note: Rack 221 will cable to on 11D to rack 92. There
is no 11d for Rack 222. this is a problem. If we
remove rack 92 then we have issue with racks 221 &



NASA (Pleiades) Rack Layout

010]0]0]0]0]0[0[0]0]0]0[0]0]0][0
1/1/1|1]|1]1|1|/0|0|o|olo|o|o|o]|o0 A (ICE DDR)
6|5/a|3|2]1]0]|9|8|7|6|5|4a]3]2]1
A
Hot Aisle 8d
y
0[0[0[0[0[0[0[0|0[0[O[O[O[O[0][O
3|3|3|2(2(2(2(2]2|2|2]|2|2[1[1]1 B (ICE DDR)
2l1lololsl7l6l5/al3l2/1]lololsl|7
ad Cool Aisle
0]0]0]0]0]0]0[0[0]0]0]0[0]0]0][0
4|ala|alalalala|ala|3|3|3|3|3]|3 C (ICE DDR)
8|l7|6|5[af3|2]|1]|0]|9|8|7]|6|5[4]|3
A
Hot Aisle 8d
v
10d 0[0[0[0[0[0[0[0|0[0[O[O[O[0[0][O
6|(6(/6(6(6|5|5|5|5(5(5(5(5|5|5]|4 D (ICE DDR)
al3/2/1lololsl7|6l5/al3/2/1]/0l0
Cool Aisle
T[T 311 111113111111 11711
7|7|7|7|7|7|7|6|6|6|6|6|6|6|6|6 K (ICE QDR)
6|5[/a|3|2]1]of9|8|7|6|5[4]|3]|2]1
A
Hot Aisle 8d 11d
A 4
T[A A AT (A [T [T T[]
o|lolols|s|s|s|s|8|8|8|8|s|7|7|7 L (ICE QDR)
2/1/ol9l8l7lel5lal3/2/1]/0lol8|7
1 5 8 raCkS - 20 1 2 Cool Aisle
“Note: Harpertown Racks O (ICE FDR
1.15 petaflops oo opeomzeme ([ [ [ ] ] ( )
preparation for SGI ICE X
. Racks installation. 1/0 9d Hot Aisle
deinstall
P (ICE FDR)
Cool Aisle
TIT T[0T T T T[T 171717 7177
4|4|a|4lal3|3|3|3(3|3|3[3|3|3|2 | (ICE QDR)
a|3|2|1]ofofs|7|6|5[4]3]2]|1]|0]9
3 15M cable
Hot Aisle 8d
R ERE
6|5 5|5|5|5|5|5|5|5[4|4|4|4]4 J (ICE QDR)
ololsl7l6l5/al3/2/1l0lolsl7]6l|5
Cool Aisle 10M cable
212222 2 2 22 T T[T T]1
olofoflo|o|lojo|o|o|l9|9|9|9|9|lo|9 M (|CE QDR)
s|7|6|5/4]3]|2[1]o]9|8|7|6|5[4]|3
Hot Aisle 8D
22122 2 [22p2ziarziz ]2z N (ICE QDR
2 2021121111/ 1]1{1|0
Gpgpu racks 219 and 220 2|1]ofo|8f7]|6e|5]4a]3]|2]1]0]° ( Q )

but configured as rack

219. note switches on
gpgpu are in rear of rack
so cable lengths needs to
be adjusted to reflect this.

Note: Rack 221 will cable to on 11D to rack 92. There
is no 11d for Rack 222. this is a problem. If we
remove rack 92 then we have issue with racks 221 &



10d

182 racks — 2012
1.7 petaflops

and Racks 317-328 are

Intel E5 Processors

Gpgpu racks 219 and 220
but configured as rack
219. note switches on

gpgpu are in rear of rack
so cable lengths needs to
be adjusted to reflect this.

* Install — 3/30/2012 Note:
RK 299 and RK 300 are

NASA (Pleiades) Rack Layout

010]0]0]0]0]0[0[0]0]0]0[0]0]0][0
1/1/1|1]|1]1|1|/0|0|o|olo|o|o|o]|o0 A (ICE DDR)
6|5/a|3|2]1]0]|9|8|7|6|5|4a]3]2]1
A
Hot Aisle 8d
y
0[0[0[0[0[0[0[0|0[0[O[O[O[O[0][O
3|3|3|2(2(2(2(2]2|2|2]|2|2[1[1]1 B (ICE DDR)
2l1lololsl7l6l5/al3l2/1]lololsl|7
ad Cool Aisle
0]0]0]0]0]0]0[0[0]0]0]0[0]0]0][0
4|ala|alalalala|ala|3|3|3|3|3]|3 C (ICE DDR)
8|l7|6|5[af3|2]|1]|0]|9|8|7]|6|5[4]|3
A
Hot Aisle 8d
v
0[0[0[0[0[0[0[0|0[0[O[O[O[0[0][O
6|(6(/6(6(6|5|5|5|5(5(5(5(5|5|5]|4 D (ICE DDR)
al3/2/1lololsl7|6l5/al3/2/1]/0l0
Cool Aisle
T[T 311 111113111111 11711
7|7|7|7|7|7|7|6|6|6|6|6|6|6|6|6 K (ICE QDR)
6|5[/a|3|2]1]of9|8|7|6|5[4]|3]|2]1
A
Hot Aisle 8d 11d
A 4
T[A A AT (A [T [T T[]
o|lo|o|ls|s|s|s|s|s|8|s|8|8|7|7|7 L (ICE QDR)
2/1/ol9l8l7lel5lal3/2/1]/0lol8|7
Cool Aisle
31313131313 (3(3(3(3]13]1312
1|1|1|o|o|ofofofofo|o|o]|9 O (ICE FDR)
2|1]|olo|8|7|6]|5]a|3|2]|1]9
RLC racks. Racks 301-312 A
od Hot Aisle 8d
y
3[3[3[3[3|3[3[3[3[3[3[3]3
2|2(2(2|2|2|2|2|2|1[1[1]0 P (ICE FDR)
8|l7|6/5/al3/2/1/0l9(8[7]0
Cool Aisle
TIT T[0T T T T[T 171717 7177
4|4|a|4lal3|3|3|3(3|3|3[3|3|3|2 | (ICE QDR)
a|3|2|1]ofofs|7|6|5[4]3]2]|1]|0]9
A 15M cable
Hot Aisle 8d
R ERE
6|5 5|5|5|5|5|5|5|5[4|4|4|4]4 J (ICE QDR)
ololsl7l6l5/al3/2/1l0lolsl7]6l|5
Cool Aisle 10M cable,
22222 2 2 2 2 [ [T T[T 1 1 7
olofofofojo|o|o|of9f9|ofalalo]|e M (ICE QDR)
s|7]e6|s]|la|3[2]|1|o]9|8]|7]|6|5]a]3
Hot Aisle 8D
22122 2 [22p2ziarziz ]2z
2 2021|1211 1]1]1]1/1]0 N (lCE QDR)
2)1]ofolsf|7z|e|s5]|4]|a]2]|1]0]9

Note: Rack 221 will cable to on 11D to rack 92. There
is no 11d for Rack 222. this is a problem. If we
remove rack 92 then we have issue with racks 221 &




NASA (Pleiades) Rack Layout

Cool Aisle
RN R R R
7|7|7|7|7|7|7|6|6|6|6|6|6|6|6|6 K (ICE QDR)
6|54 |3|2|1]/0]|9]8|7|6|5]4|3|2]|1
A
Hot Aisle 8d 11d
) 4
RN R R
9|lo(o(s(s|s|s|s|8(8(8(8[8|7|7|7 L (ICE QDR)
. 2/1]ololsl7l6]5/413]|2/1l0l9]8]7
64 rack deinstall
313131313 3]3]313]3]3]32
20 1 3 * Install — 3/30/2012 Note: ‘ ‘ ‘ 1 ‘ 1010 ‘ oo ‘ 0o ‘ oo ‘ 0 ‘ 09 O (ICE FDR)
RK 299 and RK 300 are 2[{1]0]9[8|7[6]5[4|3[2]|1]9
RLC racks. Racks 301-312 A
and Racks 317-328 are 9d Hot Aisle 8d
Intel E5 Processors 4
3[3(3|3|3|3]3[3|3]3]3]3]3
2‘222‘2 2‘2 2‘2 1‘1‘1 0 P (ICE FDR)
8|7]6l5/4]3]2]/1]0]9]8]7]0
Cool Aisle
T 110 T 1 T 1T T T 1] 17171
4|4|a|4lal3|3|3|3(3|3|3[3|3|3|2 | (ICE QDR)
4|3]|2|1|o|9l8|7]6|5|4|3|2]|1|0]|9
A 15M cable
Hot Aisle 8d
R R R R
6|5 5|5|5|5|5|5|5|5[4|4|4|4]4 J (ICE QDR)
ol9o 7l6/5l413/2]/1]/0lol8l7]6]5
Cool Aisle 10M cable,
212222 2 2 2 2 T T[T T [T 1717
olofofofojo|o|o|of9f9|ofalalo]|e M (ICE QDR)
s|7|6|5/4]3]|2[1]o]9|8|7|6|5[4]|3
Hot Aisle 8D
2[2(2f 222222 212} 222 N (ICE QDR
202 21|11 1 1)1/ 1]1/1]1]0
Gpgpu racks 219 and 220 2|1]oj9o|8|7|6]|5]|4|3|2|1]0]9 ( Q )

but configured as rack

219. note switches on
gpgpu are in rear of rack
so cable lengths needs to
be adjusted to reflect this.

Note: Rack 221 will cable to on 11D to rack 92. There
is no 11d for Rack 222. this is a problem. If we
remove rack 92 then we have issue with racks 221 &



167 racks — 2013
2.9 petaflops

Note: 06/21/2013 -Rack 001-
004 are 1/O racks for RLC and
switches.. RowS A,B,C|D —

NASA (Pleiades) Rack Layout

46 racks are proposed |VYB.
They will connect via 10D to 4adadapaandaipdnpdy aapo: A (ICE FDR)
Row O and P. This will be ojojofofo|jofofO0|O SGl Ice X — the 48
partial 9D and partial 10D. 8|7[6[5[4[3[2|1]1 port cable version
A
Note: Hot Aisle 8d
1° delivery : 8 racks in Row C A 4
8 racks Row D 444444440 B (ICE FDR) SGI ICE
2" delivery: 8 racks in Row B 2(2|2|2(2|11[1]0 X — the 48 port
8 racks in Row A 41312111019 /8|72 version
3" delivery: add 8 racks to i
row D Cool Aisle
add 6 racks to Row C (ICE FDR)
(] 4141444444444 [4]4]4]0 _
444‘4‘4‘4‘4 3‘3 3‘3‘3330 4SBG”?EX.the
Rack 001-004 are the admin 6|5|4|3|[2|1]0]|9|8|7|6|5]|4|3]|3 port version
racks that house the RLC and A
ethernet switches. There is Hot Aisle 8d
one being added for Row A. 4 D (ICE FDR)
4a]aJa[a]a]a[a]a|a[a]a]a]a]a][4a]0
66666‘5‘5‘5‘5 5‘5 5‘5‘5540 SGIICEX.the
4|3/2l1]ojolsl7l6]|5/al3]|2]/1]/0l9]4 48 port version
E— Cool Aisle
K (ICE QDR)
SN R R R R S B O O B RK 161-170 are Altix 8200 with QDR 1B
7|7|7|7|7|7|7|6|6|6|6|6|6|6|6|6
SW/but DDR compute blade. RKS 172-
6l5/alsl21jolol8]7]6]5/[43]2]1 176 are Altix 8400EX with QDR
* Install — Rks 313-316 A are Altix wi
are the pyramid with MIC Hot Aisle 8d 10D
racks and are configured v L (ICE QDR) . .
as two racks of SGI ICE EEEE R R g\ll(v;b—q-l;g:lf are A":X ?)Izodo W'gr}‘(sQ?;{?'B
e Ty 2121212 121el21212elelele)z|z| 192 are Altix B400EX with QDR SW and
64 nodes per Rack. They 2/1]/0lo/8|7|6/5/413/2/1/0/9/8|7 blad
are virtually racks 313 ades
and 314. They will not be Cool Aisle O (ICE FDR)
delivered till Nov 2012 to SGI ICE X — the 48 port version — rk 301-312
ASA 3[3]3]3]3]38]|38]38]38]0]3]3|3]3]3]3]3 are FDR/rk 313-316 uses 2U servers and they
1]/1|1(1(1/1j1/o0f0jo0ojo0ofo0ofo0ojo0ojo0fo0|0 use Mellanox 6036 unmanaged switches.
6]5/4(3|2|1/0|9|8|7|6|5|4[3[2|1]0 There are 32 nodes/rack but arrange in
A hypercube like two virtual ICE X racks
od Hot Aisle 8d
¥ P (ICE FDR)
o . 1 1 | 3|3|3[3[3[(3[{3|3[3|3[3[3[3[3]|2 SGI ICE X — the 48 port version — Rks
This is the switch rack olololo 3|2|2|2|2|2|2|2|2|2|2|1|1]|1]|9 317-330 are all FDR including the
| olols|7|6|5/4a|3|2|1/0/9/8|7]9 12d  compute blade
Cool Aisle
T{1T T[0T T[T 1T[1T[1T[1T][1T[1T[1T]1T]1 .
4|a|alalals|a|3|3|3|3|3|3|3]|3]2 12d e P are e
4|3/2|1|0|9/8|7|6|5|4|3[|2[1|0]9
A 15M cable
Hot Aisle 8d
(ICE QDR)
1111 (11111111110 101 A
6|5 5 ‘ 5 ‘ 5|5 ‘ 5 ‘ 5 ‘ 5|5 ‘ 4 ‘ 4|lalala Ika|1|405I-32R?0 are Altix ICE 8400 EX
019 7/6/5/4/3/211]/0/9(8|7]/6]5
Cool Aisle 10M cable,
M (ICE QDR)
2J2]2 2222221 [1[1[1][1][1]1 .
olofolofo|o|o|lo|o|o|o|lo|a|la|ale |;_'Iy)((1S)3|—I2c02?);re Altix ICE 8400
s|7|6]5]4]s|2|1|ofo|8|7|6[5|4]3 -a
Hot Aisle i 8D N (ICE QDR)
Auuou Auucu U raune rk 209-217 are Altix ICE 8400 EX — all QDR /
222272 2|2]2121212]2]2 rk 219-220 is 2 racks with 32 servers each
20212112411 f1(1(1]1]0 configured in hypercube using 5025 sw QDR./
Gpgpu racks 219 and 220 2|1jofo|s|7|6f56]4|3]2|1]0]9 rack 22-222 — Altix Ice 8400 EX all QDR SW

but configured as rack

219. note switches on
gpgpu are in rear of rack
so cable lengths needs to
be adjusted to reflect this.

is no 11d for Rack 222. this is a problem. If we

222.

Note: Rack 221 will cable to on 11D to rack 92. There

remove rack 92 then we have issue with racks 221 &

and Blades.



160 racks — 2013
3.1 petaflops

This is the switch rack

NASA (Pleiades) Rack Layout as of 12/30/2013

AN alafalad]|4]4]4]4]3]4]4]0
i1f1|(1jo|joO0|lO0O|jO|OfO|O|O|O|O
2||1|0]9|8|7|6|5[4|3|2]1]1
A
Hot Aisle 8d
v
4141414144440
2|2|2|2|2|1|1|1|0
4|13|2|1]0|/9|8|7]|2
Cool Aisle
aflalfala[a]4]4]4[4]4]4]4]4]4]4]4]0
4|4f{4|4|4|4|4|4|4|3|3|3(3|3|3(3|0
8|7 6[5|4|3[2]1|/0[|9]|8|7[6]|5|4[3]|3
A
Hot Aisle 8d
y
414]4a]4a]a|a]a]a]a]|a]a]a]a]a]a]4]0
6|/6|6|6|6|5(/5|/5|5|5|5|5|5|5|5|4/|0
4/3/2|1/0/9/8/7]6]|5[(4/3]/2/1]/0/9]4
Cool Aisle
1111111 11111111711
7|7|7|7|7|7||7|6|6|6|6|6|6|6|6|6
6|5|4|3|2|1]|0]|9]|8[|7|6[5]|4[3]|2]1
Hot Aisle igd
111 ]1]11 T (1111111711
9/9|9]|8 8/|8|8|8|8|8|8|8|7|7]|7
/ 2|1 9 7//6/5(4|3]/2[1]0/9[8]|7
Cool Aisle
L
3[(3[3[|3(3[3|3[|3[3|3[|3[3[3|[3[3[3]3
1/1|1(1(1j1}j1(0f0j0j0f0|0O|O0OfO|0O|O
6[/5|4[3[2|1[0]|9]|8|7]|6]|5[4]|3|2]|1]0
9D Hot Aisle 8d
NERE | 333‘333‘3 3‘3‘3‘3‘3332
3|2|2|2|2|2|2|2|2|2|2|1|1|1]|9
L 2] @] @]© 0|9|8|7]6]/5]4]3]2]1]0]9]8|7]9
Cool Aisle
T[T 1o 1T 1T[1T[T[1[1T[T[1T[1T][T][1T]1
4|/4/4(4|4|3[(3|3[3[3|3|3[3[3|3]|2
4|/3|2|1|0]|9[8|7|6|5|4|3|2[1|0]9
3
Hot Aisle 8d
1111t (111|111 (111717171
6|5 5|5/5|5|5|5|5[5|4/4|4|4]|4
019 7/6/5/4/3/211]/0]9(8|7]6]5
Cool Aisle 10M cable,
22222222211 [1[1[1T[1]1
o|o|lOjO|lO0O|0O|0O|0|0|9|9]|9|9|9|9]|9
8|7|6]5]|4]|3|2[|1|0]|9]|8|7[6]|5[4]|3
Hot Aisle i 8D
Auucu oo oy U raune
21272) 2722 2]2[2f2212]2]2
212121 {1411 f1l1{1(1({1]0
2|1]of9o|8|7]6|5[|4|3|2|1]l0]9

A (ICE FDR)
RK 401-416 -SGI ICE X
(ivybridge) Prem SW

B (ICE FDR)
RK417-432 SGI ICE X
(ivybridge) Prem SW

C (ICE FDR)
RK 433-448 SGI ICE X
(ivybridge) prem Sw

D (ICE FDR) Rk 449-
464 SGI ICE X
(ivybridge) Prem SW

K (ICE QDR) rks 161-
170 Altix ICE 8200
Nehamel + ICE QDR)
171-176 Altix ICE 8400
EX (Westmere)

L (ICE QDR) rks 177-
186 Altix ICE 8200
Nehalem +(ICE QDR)
187-17192 Altix ICE
8400 EX (Westmere)

O (ICE FDR)/ RK 300-
312 SGI ICE X
Sandybridge Prem SW/
RK 313-316 128 node
Pyramid in hypercube
topology

P (ICE FDR)/ RK 317-
330 SGI ICE X SNB
Prem SW

| (ICE QDR) RKS 129-
144 Altix Ice 8400 EX

J (ICE QDR) RKS 145-
160 ALTIX ICE 8400
EX

M (ICE QDR) RKS 193-
208 ALTIX ICE 8400
EX

N (ICE QDR) RKS 209-
218 ALTIX ICE 8400 EX/
RK 219-220 Coyote based

Westmere with GPGPU
M2090 in hypercube. RK
221-222 Altix ICE 8400 EX




NASA (Pleiades) Rack Layout as of 1/30/2014

4T 4alalTafd]414]4]414]4[4]0 A (ICE FDR)
1(1|1]fojofo|jo|o|o|0|0|0O]|O RK 401-412 -SGI ICE X
2| 1]ojo|8|7|6]|5|4[3][2]1]1 (ivybridge) Prem SW
A
Hot Aisle 8d
h 4
alafalala|aal[a[a|a]a[a][a[a]a[a]0 B (ICE FDR)
3(3|3]|2|2|2|2]2|2[2]|2|2]|2|1|1]|1]|0 RK417-432 SGI ICE X
2|1)o]9|8|7|6|5|4]3|2|1]0]|9|8|7]|2 (ivybridge) Prem SW
Cool Aisle
44444444444 ]4]4]4]4]4]0 C (ICE FDR)
4|a4f{a|4a|a]|4a|a|4]4|3[3[3|3[3[3[3|0 RK 433-448 SGI ICE X
8|7[ 61543 |2|1[{0|9|8|7|6|5|4[3]|3 (ivybridge) prem Sw
A
Hot Aisle 8d
v
4afafajafafafala|a[ala]alalala]0 D (ICE FDR) Rk 449-
6|/6|6|(6|6|5|5|5|5|5|5(5|5|5[5|4(0 464 SGI ICE X
4/3|/2/1]0l9]8|7]/6]/5/4/3|2/11]/0]/94 (ivybridge) Prem SW
Cool Aisle
E (ICE FDR) rks 465-
ERERERERE 468 SGI ICE X
7|7\ 7|7|7 |7 - - Ivybridge Prem SW — K
6[5[4[3]2]1 ICE QDR) 171-176 Altix
i ICE 8400 EX
e/ 8d F (ICE FDR) rks 481-
483 SGI ICE X
; ; ; ; ; ; N Ivybrodge Prem SW L-
/ 2l1lololsl|7 ICE QDR) 187-17192
168 racks — 2013 P
raC S C‘OO' Alsle O (ICE FDR)/ RK 300-
312 SGI ICE X
IHHEHHEBREHHEBREEE Sincyoige Frem Sw
eta opsS 6|5[4|3[21]0]|ols|7]6]|5]4]|3[2]1]0 RK 313-316 128 node
o Pyramid in hypercube
9D Hot Aisle 8d topology
T T T3 3373333 |3[3[3[3[3[3[3]2 P (ICE FDR)/ RK 317-
This is the switchrack |\ | S/ ol o382 (22 |22]|2/2]|2|2|2/1/1/|1/9 330 SGI ICE X SNB
L o|l9l8|7|6|5/413[2|1]/0]/9[8]7]9 Prem SW
Cool Aisle
T] 1] 1]0 1 11 1] T 111 11711
4|ala|ala|3|3|3|3|3|3|3|3|3|3]|2 B SN
4|3|2|1|0]|9|8|7|6[5]|4[3|2[1]|0]9
A
Hot Aisle 8d
T[A[A A [ [ A [ [A[a[A[T[T[1[T[T1]1 J (ICE QDR) RKS 145-
6|5 5|5/5|5|5|5|5[5|4/4|4|4]|4 160 ALTIX ICE 8400
0l9 7|6/5]/4[3/2]/1]0]/9[8|7]6]5 EX
Cool Aisle 10M cable,
2[22[2f2]21212]2 1] T 1] 1]1][1]1 M (ICE QDR) RKS 193-
ofojffofjOfO0|O0OfO0O|0O[O0|9|9|9|9|9|9]|9 208 ALTIX ICE 8400
s|l7|6l5]|4]3][2][1]o|9|8|7|6[5[4]|3 EX
Hot Aisle 8D
N (ICE QDR) RKS 209-
A REE A N n s N 218 ALTIX ICE 8400 EX/
22 2 2
212 g ? ? 1 f f i f ? P f 0 RK 219-220 Coyote based
2l1)o|ole|z]lelslalalzl1]o0]9 Westmere with GPGPU

M2090 in hypercube. RK
221-222 Altix ICE 8400 EX



NASA (Pleiades) Rack Layout as of 2/18/2014

alafaflafafafad|da]4d]4a]4]|4]4 A (ICE FDR)
0101 1 1 oflo|o|lo|O0|0O|O]|O RK 401-416 -SGI ICE X
4 ‘ 3|2|1)0|9|8|7|6[5]|4|3|2 (ivybridge) Prem SW
A
Hot Aisle 8d
v
a[aafa[a|[a[aaa|a]a]a]a[a]4 B (ICE FDR)
3133|2222 |2(2[2|2|2|2|1(1 RK417-432 SGI ICE X
2|1]o)9l8|7|6]5]|4][3|2/1]/0/9]|8 (ivybridge) Prem SW
Cool Aisle
4 4affa4]a[a]4]4[4[4]4]4][4]4][4]4 C (ICE FDR)
4|4 4|4|4]|4|4|4]|4|3|3|3|3|3]|3 RK 433-448 SGI ICE X
8|7[ 61543 |2[{1]{0]|9|8|7|6|5|4 (ivybridge) prem Sw
A
Hot Aisle 8d
y
414]4a]4a]a|a]a]a|a]|a]a]a]a]a]4s D (ICE FDR) Rk 449-
6|6|6|6|6|5|5|5|5|5|5|5|5|5|5 464 SGI ICE X
4/3(2]1/0/9/8/7]6/5[4[(3[2/1]/0 (ivybridge) Prem SW
Cool Aisle

E (ICE FDR) rks 465-
468 SGI ICE X
Ivybridge Prem SW — K
ICE QDR) 171-176 Altix
ICE 8400 EX

F (ICE FDR) rks 481-
483 SGI ICE X
Ivybrodge Prem SW L-
ICE QDR) 187-17192
Altix ICE 8400 EX

11111
7T\7|7 |7 |7
6|5[4|3[|2

AN
©o s
No B
o0 s

Hot Aisle igd

T[A[A[T[T]1
9|9|9|8|8|8 -
/ 2/1/0l9|8]|7

168 racks — 2014

O (ICE FDR)/ RK 300-
312 SGI ICE X

L
3[3[3[3(3[3[3[3[3|3[|[3[3|3[|3]3
3 3 ﬂ Sandybridge Prem SW/
t 1(1/1{1(1{1}j1/0f0|0|0j0|O0O|0O]|O
RK 313-316 128 node
0 pe a OpS 6[5[4[3|2|1]0[9]|8[7|6[5[4][3]|2 Pyramid in hypercube
9D Hot Aisle 8d topology
NERE | 3|3|3[3[3[3[3|3|3[3|3|3]|3 P (ICE FDR)/ RK 317-
This is the switch rack ololo|o 3|l2|2|2|2|2|2|2|2|2|2|1]|1 330 SGI ICE X SNB
L 0]9|8|7]6]/5/4]13]2]1]/0]9]8 Prem SW
Cool Aisle
AR EEEEE
144 Altix Ice 8400 EX
4|3[(2|1|/0]|9/8|7|6|5|4|3|2]|1
3
Hot Aisle 8d
111111ttt (1110101 J (ICE QDR) RKS 145-
6|5 5|/5|5|5|5|5|5|5|4/4]|4 160 ALTIX ICE 8400
019 7.6/514/3/211/0]/9]8|7 EX
Cool Aisle
2222222221 [1][1[1]1 M (ICE QDR) RKS 193-
o(oflojojlojoj0o|O0O|O|9 9|99 |9 208 ALTIX ICE 8400
8|7|6]5]4[3|2[|1]0]|9[8|7[|6]|5 EX
Hot Aisle 8D
N (ICE QDR) RKS 209-
ST S T o 1o ST 218 ALTIX ICE 8400 EX/
2|2 2
21132 21221271292 RK 219-220 Coyote based
202 211 paf11 "
2l1)ofole|z]lels]alal2l1 Westmere with GPGPU

M2090 in hypercube. RK
221-222 Altix ICE 8400 EX



NASA (Pleiades) Rack Layout as of 2/25/2014

m 4[4afafafafad|da]d|a 4444 A (ICE FDR)
1 111 1 1 of|lolo|lo|o|o|o|O|O RK 401-416 -SGI ICE X
4 H 3|2|1]o0j9|8|7[6|5[4[3[2]1 (ivybridge) Prem SW
A
Hot Aisle 8d
v
a[aaf4aal[a[aaa|a[a]a]a[a]a]a B (ICE FDR)
3332|222 |2(2(2|2|2|2|1]1|1 RK417-432 SGI ICE X
2|1]ol9l8|7|6|5]|4[3|2|1/0|9[8|7 (ivybridge) Prem SW
Cool Aisle
4 4ff4[a[a]4]4[4[4]4]4][4]4[4]4]4 C (ICE FDR)
444|444 |4|4|4|3|3|3|3|3|3|3 RK 433-448 SGI ICE X
8|7 6|5[4]|3|2[1]|0]|9[8|7[|6|5[|4|3 (ivybridge) prem Sw
A
Hot Aisle 8d
y
414]4al4a]a|a]a]|a|a]|a]a]a]a]a]a]4 D (ICE FDR) Rk 449-
6|6|6|6|6|5|5|5|5|5|5|5|5|5|5|4 464 SGI ICE X
4/3/2]|1/0/9/8/7]6]|5[4[3]/2/1/0]9 (ivybridge) Prem SW
Cool Aisle
2 4[a|aaala] 2 E (ICE FDR) rks 465-
7(17|716|66|6]|6 468 SGI ICE X
2| 1]0j[9|8]|7]6]5 Ivybridge Prem SW
Hot Aisle i&d
44| a F (ICE FDR) rks 481-
- 88| 8 483 SGI ICE X
1 70 20 1 4 3121 lvybrodge Prem SW
rac k S C‘ool Aisle O (ICE FDR)/ RK 300-
312 SGI ICE X
SRR B RERT Sngeros rem cw
ctatlops
. Pyramid in hypercube
Hot Aisle 8d topology
NERE | 3|3|3[3[3[3(3|3|3[3|3|3|3|3 P (ICE FDR)/ RK 317-
This is the switch rack olololo 3l2|2(2|2|2|2|2|2|2|2|1]|1|1 330 SGI ICE X SNB
L 0]9|8|7]6/5/413]2]1/019 817 Prem SW
Cool Aisle
T[T 1T{o[ 1T T[T T[T T{1T[1T][1T]1
4|4(4|(4|4|3(3|3(3|3|3|3|3|3|3 22?;33’:; Er(ij’lEZ)?’
4|3/|2|1|0]|9/8|7|6|5|4|3|2|1]|0
3 15M cable
Hot Aisle 8d
T (111 (111111111011 J (ICE QDR) RKS 145-
6|5 5|/5/5|5|5|5|5/5|4/4|4|4 160 ALTIX ICE 8400
019 7.6/514/3/211/0]9[8|7]6 EX
Cool Aisle
2222222221 [1[1[1T]1T]1 M (ICE QDR) RKS 193-
ofoj|jlojoffo|O0OfO0O|0O[O0|9|9|9|9|9|9 208 ALTIX ICE 8400
s|l7|6l5]|4]3][2][1]0|9|8[7|6|5]|4 EX
Hot Aisle 8D
N (ICE QDR) RKS 209-
R RER R R R 218 ALTIX ICE 8400 EX/
2|2
2\ 22 ya 222 r2n2n 22 RK 219-220 Coyote based
P28 - | T 0 B O B I 3
2|1]o|ols|zlelslalalal1]o Westmere with GPGPU

M2090 in hypercube. RK
221-222 Altix ICE 8400 EX



NASA (Pleiades) Rack Layout

44444 aaa]4d]4][4][4[414]4]0 A (ICE FDR)
1lal1]1]4]1]o0o]ololo]lo]lolololo]|o RK 401-416 -SGI ICE X
s|alal2]1)ofe]s|7]|6|5]4al3]2]1]1 (ivybridge) Prem SW
A
Hot Aisle 8d
v
P30 7 v B R P B B B I A T ) B (ICE FDR)
3(33l2|2(2]2|2]|2[2|2|2|2|1|1|1]|0 RK417-432 SGI ICE X
2|1]o)9l8|7|6|5]|4[3[2/1]/0/9]|8|7|2 (ivybridge) Prem SW
Cool Aisle
4444444144444 |4]4][4]4]0 C (ICE FDR)
4(4af{4a]|4]a|la]a|la|a|3|3|3|3|3(3|3]|0 RK 433-448 SGI ICE X
8|7[ 61543 |2|1[{0|9|8|7|6|5|4[3]|3 (ivybridge) prem Sw
A
Hot Aisle 8d
4
4144444444 |a[a[a]a]a][4][a]0 D (ICE FDR) Rk 449-
6l6|6|6|6|5|5|5|(5[(5|5|5|5[5(5|4]|0 464 SGI ICE X
4]3/2]/1]/0l9]8l7]|6]/5]/413]|2/1]/0]9]4 (ivybridge) Prem SW
Cool Aisle
244|442 a4 4la[4afa[4alala]4]0 E (ICE FDR) rks 465-
sl7|7|7|7|7|7|7|lzll7|7|6|efie|e6]|6]0 468 SGI ICE X
olo|s|7le]ls]la]3]2llrlollofellz]lel5]5 Ivybridge Prem SW
Hot Aisle 3&1
a4l 4aa4|aaaafalalal4][4]4][4]0 F (ICE FDR) rks 481-
ololololo|lolo|s|s|s|8|8|8|8]|8]| 8|0 488 SGI ICE X
1 6 8 20 1 4 6|5 a|l3|2]1]o]o|8]7]|6]5]4][8]21[1]6 Ivybrodge Prem SW
raCkS C‘OO' Alsle O (ICE FDR)/ RK 300-
312 SGI ICE X
HHHEEHEEEEEEHEEE Singros rem s
eta opsS 5|4|3|2|1]o|o|s|7|6|5]|4]3|2]|1]0 RK 313-316 128 node
0 Pyramid in hypercube
Hot Aisle 8d ‘ topology
T T T 31337333 [3[3[3[3[3[3[3]2 P (ICE FDR)/ RK 317-
This is the switch rack | - | o) (3222222222 2|1]|1]|1|9 330 SGI ICE X SNB
L o|lo|s|7]|e|5]4]3|2]1]l0]/9|8]7]|9 Prem SW
Cool Aisle
TI 11 0T 1 T[T 111111117171
4|ala|ala|3|3|3|3|3|3|3|3|3|3]|2 B SN
4|(3|2|1|0|9|8|7|6|5[4]|3|2|1]|0]9
3 15M cable
Hot Aisle 8d
T[A[A[A[A[A[A[A[A[A[A T[T J (ICE QDR) RKS 145-
6|5 5|5(5|5|(5(5|5|5|4(4(|4]4]|4 160 ALTIX ICE 8400
09 7l6/5]4/3/2]/1/0]9/8|7]6]5 EX
Cool Aisle 10M cable,
22222 212121211711 [ 7] 1 71171 M (ICE QDR) RKS 193-
ofojffofjOfO0|O0OfO0O|0O[O0|9|9|9|9|9|9]|9 208 ALTIX ICE 8400
Westmere Racks under warranty 8|7|6]5]4|3[2]1]0]|9|8|7]|6][5]|4]|3 EX
maintenance - o
- — il il Of isle
Racks 193-204 — maint till 3/14/2014 N (ICE QDR) RKS 209-
Racks 205-212 — maint till 5/23/2014 Muucu T Tauns sy U raune 218 ALTIX ICE 8400 EX/
Racks 213-218 — maint till 5/26/2014 2222122 2]2]2} 212 22 AT ot lom]
Racks 221-222 — maint till 9/19/2014 2 2 2|1 afafaf1]1]1]1]1]0 e T
Racks 219-220 — maint till 6/28/2014 2|1]ofo|8|7zle|5[4|3]|2|1]0]9 i LA

M2090 in hypercube. RK
221-222 Altix ICE 8400 EX



NASA (Pleiades) Rack Layout

m 4[4afafafafa|da]4d]4a]4]4]4]4]0 A (ICE FDR)
1{1|1|1|1]ojo|o|o|o|0|O|0O|O]|O RK 401-416 -SGI ICE X
4 H 3|2 1]oflo|8|7|6[5[4[3]2]1][1 (ivybridge) Prem SW
A
Hot Aisle 8d
v
F[a4afa[a|a[aaa|a[a][a]a][a]a]a]0 B (ICE FDR)
3(3|3|2|2(2(2|2|2[|2|2|2]|2|1|1]1]|0 RK417-432 SGI ICE X
2|1)o]9o|8|7|6|5]4][3|2|1]0]|9|8|7]|2 (ivybridge) Prem SW
10D
Cool Aisle
44444444444 ]4]4]4]4]4]0 C (ICE FDR)
4|a4f{a|4a|a]|4a|a|4]4|3[3[3|3[3[3[3|0 RK 433-448 SGI ICE X
8|7[ 61543 |2|1[{0|9|8|7|6|5|4[3]|3 (ivybridge) prem Sw
A
Hot Aisle 8d
4
4[aJa(a]a[a|a|a]a|a]a]a]a]a]4a]4]0 D (ICE FDR) Rk 449-
6|6|6(6|6|5|5|5|5|5|5(5|5|5|5(4]|0 464 SGI ICE X
4/3|/2/1]/0/9|8/7]|6/5/4(3]|2][1]/0]9]4 (ivybridge) Prem SW
Cool Aisle
| E (ICE FDR) rks 465-
555556555 44[444affaf4]4]o0 472 SGI ICE X
glzilz|l7z|l7|7|7|7||7H7|7 (6|6 6|6]|6]|O0 lvybridge Prem SW\RK
olo|s|7]|els5|4al3l2(1]0ll9]8ll7l6l5]5 573-580 Haswell Prem
sw
Hot Aisle 38(} 10D
| F (ICE FDR) rks 481-
5151555555 5[5[5[5[5[[4]4]4]0 483 SGI ICE X
9flolo|9ollo|o|o|8|88|8|8(8|8)|8|8|0 Ivybrodge Prem SW
6|5)a|3]|2|1]o/9|8]|7[6]|5]4/[3]|[2]1]6 Rks 584-590 Haswell
168 racks — 2015 - enn
C‘°°' RED O (ICE FDR) RK 300-
312 SGI ICE X
IHHEHEEEHEHEEEEEE Sincyoige Frem Sw
eta opsS 6|5[4|3[21]0]|o|s|7]6]|5]4]|3[2]1]0 RK 313-316 128 node
& 11D Pyramid in hypercube
Hot Aisle 8d topology
T T T3 3373333 |3[3[3[3[3[3[3]2 P (ICE FDR)/ RK 317-
This is the switchrack | -} 1 0 (13222222222 |2|1|1(1[9 330 SGI ICE X SNB
L o|l9l8|7|6|5/413[2|1]/0]/9[8]7]9 Prem SW
Cool Aisle
11/02/2014 — reomve 16
racks of WSM — rks 126- HMEHHHEHEH ° P I (ICE FDR) RKS 509-
144 and replace with 516 SGI ICE X - HSW
ks 509-516 haswell S jall3]2] 109 Z
han i ts e 15M cable
Hot Aisle I
10d
BRI EE J (ICE QDR) RKS 145-
6(5|5|5(5|5|5/5|5|(5[5|4[4|4|4|4 160 ALTIX ICE 8400
o|lols|7|e6l5]4a/3|2/1]/0]/o]/8|7]6]|5 EX
Cool Aisle 10M cable
M (ICE QDR) RKS 193-
10/20/2014 — note Row M
racks.193-208 turned off E?(s ALTIX ICE 8400
10D
Hot Aisle 8D
N (ICE QDR) RKS 209-
A REE A N 218 ALTIX ICE 8400 EX/
22 2 2
212 g ? ? 1 f f % ? ? f f 0 RK 219-220 Coyote based
2l1)o|ole|z]lelslalalzl1]o0]9 Westmere with GPGPU

M2090 in hypercube. RK
221-222 Altix ICE 8400 EX



162 racks — 2016

7.1 petaflops

#13 TopS500 Nov
#9 HPCG ISC 16

>20 major upgrades

NASA (Pleiades) Rack Layout

4]4]4]4]4]4]4]4]0 A (ICE FDR)
ojojofo|ofo|o|of0 RK 401-416 -SGI ICE X
8|7|6|5|4]3|2]1]1 (ivybridge) Prem SW
A
8d
) 4
Z[aafalaala[a[4a|a[a]a]a]a[a]a]0 B (ICE FDR)
3[3l3|2|2|2]|2)2]2|2|2]|2]2|1]|1]1]|0 RK417-432 SGI ICE X
201]o|9[8|7|6]5]4|3]|2|1]|0]9|8[7]|2 (ivybridge) Prem SW
10D
Cool Aisle
44444444441 4]4]4]4]4]4]0 C (ICE FDR)
4)4ffalala|a|a|a]|4a|3|3]|3[3|3(3[3|0 RK 433-448 SGI ICE X
87| 6]15/4]3/2[1]0[{9|8|7[6[5]4|3|3 (ivybridge) prem Sw
A
Hot Aisle 8d
Y
4afalal[a[a]a|a[4|a[4]4]a[4]a]a]0 D (ICE FDR) Rk 449-
616(6(6/6|5(5(5|5|(5[5|5(5|5|5[4|0 464 SGI ICE X
4/3]/2]1]0l9]8|7]|6]5/4]3]2]1]0]9]4 (ivybridge) Prem SW
Cool Aisle
| E (ICE FDR) rks 465-
5|5(5|55]5]5[544[4[[4[44]4]4]0 472 SGI ICE X
glzlz|7|7|7|7|7|77|716|6|6]|6]|6]|0 Ivybridge Prem SW\RK
olols|7z]lel5l4]32]1]0]9]s|7]6]|5]5 573-580 Haswell Prem
sw
Hot Aisle i&j 100
| F (ICE FDR) rks 481-
55 515]5/5|5(5]5]5]5]5]4[4[4]0 483 SGI ICE X
919 9/9(9(9|8|8|8|8|8[8|8[88]0 Ivybrodge Prem SW
6 (5 3l2|1|o0]98]7]|6l5]4]3]2][1]6 Rks 584-590 Haswell
= Prem SW
C‘°°' RED 0 (ICE FDR)/ RK 300-
312 SGI ICE X
3]3]3]3]3|3]3]3]3]3]3]3]3]3]3]3]3 Sandybridge Prem SW/
1]1][1|1[1]{1[1|o|o|ofo]|o|o|0|O|0|0O RK 313316 128 node
6)5/4]3[2|1]of9|8|7|6|5]|4]3|2[1]0
. Pyramid in hypercube
Hot Aisle 8d topology
T TBT3T3 3 33 3 (3 3 3 3 3332 P (ICE FDR)/ RK 317-
This is the switchrack | /| | | 013 |2(2/212(2(2]2]|2|2|2|1/1/1]9 330 SGI ICE X SNB
L 0|9|8|7]6|5/4]3|2]1]0]9]8]7]|9 Prem SW
Cool Aisle
11/02/2014 — reomve 16 5515 51515 5 51616l6]67616]cle]0 | (ICE FDR) RKS 509-
racks of WSM — rks 129- 11f101/11l1l1lollofolololo| 0fo]of0 12d 516 SGI ICE X — HSW
144 and replace with 6l5)ala|2]1]0]9 716 504 132)1]2 Racks 603-608 -BrdWL
racks 509-516 haswell L 15M cable
Hot Aisle
T J (ICE QDR) RKS 145-
DK ERERE 6]6(6[6[6[6]0 éioﬁkzljﬁ'gfssffg_
6|5/5(5]5(5|5(5|x[x|2]2|2|1][1|1]0 10d 148 for RK
_lolalsl7le|5lala 2/1]ololsl7]s EACHRKSIS03, 808
: Turn off RKS 149-152
Cool Aisle 10M cable OfC01C02 E((7822
M (ICE QDR) RKS 193-
10/20/2014 — note Row M
racks.193-208 turned off él;(& ALTIX ICE 8400
] 10D N (ICE QDR) RKS 209-
Hot Aisle 8D 218 ALTIX ICE 8400 EX/

’)
¢

XX X)X )X

~ =N

0 = o

© = Nfg

RK 219-220 Coyote based
Westmere with GPGPU
M2090 in hypercube. RK

221-222 Altix ICE 8400 EX
Turn off 209-212 for rkS
603-608 Turn off 213-216

for RKS 601-602/617-620




Highlights of SGI Optimized HPCG Code

» Lexicographical ordering for maximum data locality

 Left and right data structures for full matrix
representation

* A variant of CSR storage format
* Pure MPI
* No overlapping of computation and communication

 Additional tuning for contiguous memory, setup time and
combined computations




Heterogeneous considerations

Load balancing via number of ranks per node
Broadwell E5-2680 v4 14-core 2.4 GHz

« 2015 nodes, 12 ranks/socket, 0.85 GF/rank
Haswell E5-2680 v3 12-core 2.5 GHz

« 2080 nodes, 10 ranks/socket, 0.91 GF/rank
lvy Bridge E5-2680 v2 10-core 2.8 GHz

* 5351 nodes, 9 ranks/socket, 0.86 GF/rank
Sandy Bridge E5-2670 8-core 2.6 GHz
* 1853 nodes, 7 ranks/socket, 0.92 GF/rank

T~




Pleiades results
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Aggregate performance 1s over 94% of the sum of the individual component

results
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