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o Lenovo HPC Storage Update — Agenda

* Lenovo ThinkSystem Storage Update
* Lenovo GPFS Storage Server (GSS) Update

 Lenovo Distributed Storage Solution for IBM Spectrum Scale (DSS-G) Update
— Including G100 NVMe-based model

* GSS / DSS-G status regarding ,,Spectre/Meltdown” security vulnerability




o Lenovo ThinkSystem Storage Update
* Three ThinkSystem Block Storage Controllers: DS200, DS4200, and DS6200

— Initially only 2U12 and 2U24 enclosures > max 120x LFF or 240x SFF drives
— 4TB to 12TB today; 14TB in 4Q2018

* D3284 dense enclosure attachment to DS4200 and DS6200 (Mar/2018)
— 24x SFF drives in DS6200 controller enclosure (there is no LFF model of the DS6200)
— 12x LFF or 24x SFF in DS4200 controller enclosure

— Up to 3x D3284 ,EBOD" expansion enclosures (252 drives) ... needs firmware level G265
= {252x or 264x} NL-SAS in a single {DS6200 or DS4200}

* New declustered RAIDG6 layout (Mar/2018)
— Up to 128 drives in a declustered RAID6 group ... dramatically speeding up rebuilds

« Still limited to two disk pools per storage subsystems
— No possibility to have SSD and NL-SAS in same system without auto-tiering
— Evaluating options to allow four disk pools in a future firmware release..
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https://www3.lenovo.com/us/en/data-center/storage/storage-area-network/lenovo-thinksystem-ds-series/c/lenovo-thinksystem-ds-series

o Lenovo GSS Update

* Lenovo GSS has been superceded by Lenovo DSS-G
— Same underlying Spectrum Scale RAID technology
— Organic Lenovo ThinkSystem components (servers and storage)
— All new development is on DSS-G
— GSS has been withdrawn in Dec/2017 ... no longer possible to order

» GSS software will still be maintained/refreshed
— Aligning with latest software/firmware levels, usually in lock-step with LeSI ,best recipe”

* GSS 3.2 Contents (Dec/2017)
— RHEL 7.3; xCAT 2.13
— Latest GPFS 4.2.3 and 4.1.1 PTF/efix levels
— MOFED 4.2; OPA 10.6

* GSS 3.3 contents (Mar/2018)
— RHEL 7.4
— Latest GPFS 4.2.3 and 4.1.1 PTF/efix levels (GNR version of GPFS 5.0 is not ready yet)
— PTF update to GPFS 5.0.0-1 on a by-request basis until GSS 3.4 (Aug/201)
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o Lenovo Distributed Storage Solutions / Architectures

Taking our off-the-shelf server and storage portfolio
marrying it with leading HPC Storage Software

Distributed Storage Distributed Storage Distributed Storage Distributed Storage
Solution Solution Architecture Architecture
{e]g {e]§ {o]§ {o]§

IBM Spectrum Scale RAID § SUSE Enterprise Storage SUSE Enterprise Storage Intel Lustre EE
| Red Hat Ceph Storage

Defined Solution especially  Defined Solution especially |8 Tested architecture as Tested architecture as
for large capacity, high for interaction with Lenovo entry point and mid range entry point and mid range
performance workloads in scale-out HANA solutions. CEPH offering in HPC Lustre offering in HPC
HPC environments environments. environments.
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o Lenovo DSS-G 2.0: Enclosure-based building blocks

Models with Lenovo D3284 JBODs:

Models with Lenovo D1224 JBODs:

DSS G210 DSS G220 DSS G240 DSS G260
x3650M5
x3650M5

D3284 (5U84) e6
x3650M5 D3284 (5U84) e5
x3650M5

D3284 (5U84) e4 D3284 (5U84) e4
x3650M5 D3284 (5U84) e3 D3284 (5U84) 3
x3650M5
x3650M5 D3284 (5U84) e2 D3284 (5U84) e2 D3284 (5U84) e2
x3650M5

D3284 (5U84) et

D3284 (5U84) et

D3284 (5U84) et

D3284 (5U84) et

DSS G201 DSS G202 DSS G204 DSS G206
x3650M5
x3650M5

x3650M5 D1224 (2U24) e6

x3650M5 D1224 (2U24) e5

x3650M5 D1224 (2U24) e4 D1224 (2U24) e4

x3650M5 x3650M5 D1224 (2U24) e3 D1224 (2U24) e3
x3650M5 D1224 (2U24) e2 D1224 (2U24) e2 D1224 (2U24) e2

D1224 (2U24) e

D1224 (2U24) et

D1224 (2U24) et

D1224 (2U24) el

82 x NL-SAS
2x SSD

166 x NL-SAS
2x SSD
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334 x NL-SAS
2x SSD

502 x NL-SAS
2x SSD

n/a

24x SSD

46 x 10k-SAS
2x SSD

or
48x SSD

94 x 10k-SAS
2x SSD

or
96x SSD

142 x 10k-SAS
2x SSD




o Lenovo DSS-G — Current Releases

* DSS-G 1.2 (Dec/2017)
— Rackless DSS-G (order without a 1410 rack)
— 12TB NL-SAS drives

— Software refresh:
*RHEL 7.3
 Latest GPFS 4.2.3 PTF/efix levels
* MOFED 4.2; OPA 10.6; xCAT 2.13

— DSS G100 NVMe with SR650 (2U) server: 1..8 NVMe drives (classical Spectrum Scale, not GNR)

- DSS-G 2.0 (Mar/2018)

— Server transition to Lenovo SR650 (Purley)
— 4x SAS adapters (Lenovo 430-16e) ... enables more storage bandwidth
— DSS-G Model G210 (one D3284 enclosure) ... ,special bid" until single enclosure is IBM GA
— Latest software levels; disk drive refreshes
*RHEL 7.4
« Still based on GPFS 4.2.3 (PTF update to 5.0.0-1 on a by-request basis until DSS-G 2.1)
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o Lenovo DSS-G - 2018 Roadmap

» DSS-G 2.1 (Aug/2018)
— DSS G100 NVMe refresh to SR630 (1U) server
— DSS G210 (generally available, no longer special bid)

— GPFS/GNR 5.0.1 (and 4.2.3-ptf8)
— Latest software levels; disk drive refreshes (incl. more SSDs)
— Withdrawal from Marketing of x3650-M5 server (8871-AC3)

» DSS-G 2.2 (Nov/2018)
— 14TB NL-SAS drives
— Enclosure intermix (e.g. DSS G242) ... pending IBM support

— Latest software levels; disk drive refreshes
— RHEL 7.5
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o DSS-G2x0 with Lenovo D3284 — NL-SAS Capacities

NL-SAS Drive Capacity [TB]: 4 10 12 14
DSS-G Size . Usable Capacity per DSS-G building block .
Model: [u] Drives Spares Drives . . . . . . Metric
PB PiB PB PiB PB PiB PB PiB PB PiB PB PiB
0,328 0,291 0,492 0,437 0,656 0,583 0,820 0,728 0,984 0,874 1,148 1,020 raw
0,312 0,277 0,468 0,416 0,624 0,554 0,780 0,693 0,936 0,831 1,092 0,970 unrepl.
DSS-G2 10 o 82 4 78
0,250 0,222 | 0,374 0,333 | 0,499 0,443 | 0,624 0,554 | 0,749 0,665 | 0,874 0,776 | 8+2P
0,227 0,202 0,340 0,302 0,454 0,403 0,567 0,504 0,681 0,605 0,794 0,705 8+3P
0,664 0,590 0,996 0,885 1,328 1,180 1,660 1,474 1,992 1,769 2,324 2,064 raw
0,648 0,576 0,972 0,863 1,296 1,151 1,620 1,439 1,944 1,727 2,268 2,014 unrepl.
DSSG2 20 14 166 4 162 1 o518 0,460 | 0,778 0,691 | 1,037 0,921 | 1,296 1,151 | 1,555 1,381 | 1,814 1,612 | 8+2P
0471 0419 | 0,707 0628 | 0943 0837 | 1,178 1,046 | 1,414 1256 | 1,649 1,465 8+3p
1,000 0,888 | 1,500 1,332 | 2,000 1,776 | 2,500 2,220 | 3,000 2,665 | 3,500 3,109 | raw
0,976 0,867 1,464 1,300 1,952 1,734 2,440 2,167 2,928 2,601 3,416 3,034 unrepl.
PS5-G23 0| 19 250 6 244 1 0781 0,693 | 1,171 1,040 | 1,562 1,387 | 1,952 1,734 | 2,342 2,080 | 2,733 2,427 | 8+2p
0,710 0,630 1,065 0,946 1,420 1,261 1,775 1,576 2,129 1,891 2,484 2,207 8+3P
1,336 1,187 2,004 1,780 2,672 2,373 3,340 2,967 4,008 3,560 4,676 4,153 raw
1,304 1,158 1,956 1,737 2,608 2,316 3,260 2,895 3,912 3,475 4,564 4,054 unrepl.
DSSG2401 24 334 8 326 | 1043 0,927 | 1,565 1,390 | 2,086 1,853 | 2,608 2,316 | 3,130 2,780 | 3,651 3,243 | 8+2P
0,948 0,842 1,423 1,263 1,897 1,685 2,371 2,106 2,845 2,527 3,319 2,948 8+3P
1,672 1,485 2,508 2,228 3,344 2,970 4,180 3,713 5,016 4,455 5,852 5,198 raw
1,632 1,450 2,448 2,174 3,264 2,899 4,080 3,624 4,896 4,349 5,712 5,073 unrepl.
PSSG2 50| 29 418 10 408 | 1306 1,160 | 1,058 1,739 | 2,611 2,319 | 3,264 2,899 | 3,917 3,479 | 4,570 4,059 | 8+2P
1,187 1,054 1,780 1,581 2,374 2,108 2,967 2,635 3,561 3,163 4,154 3,690 8+3P
2,008 1,783 3,012 2,675 4,016 3,567 5,020 4,459 6,024 5,350 7,028 6,242 raw
1,960 1,741 2,940 2,611 3,920 3,482 4,900 4,352 5,880 5,222 6,860 6,093 unrepl.
DSS5G2601 34 502 12 40 | 1568 1,393 | 2,352 2,089 | 3,136 2,785 | 3,920 3,482 | 4,704 4,178 | 5488 4,874 | 8+2p
1,425 1,266 2,138 1,899 2,851 2,532 3,564 3,165 4,276 3,798 4,989 4,431 8+3P

Greyed-out items are not yet available in DSS-G v2.0.




o Lenovo DSS G100 NVMe Server

* Lenovo ThinkSystem SR650 server
— SR650 (2U) available since Dec/2017
— SR630 (1U) coming in 2018
— 2x 6142 SkyLake CPUs; 192 or 384GB

— Up to 8x U.2 NVMe drives in AnyBay slots
* All NVMe drives from ThinkSystem portfolio...

— Networking options:

«2x Mellanox ConnectX-5 2-port (VPI) _ _
+2x Intel OPA100 1-port Current NVMe drive portfolio:

- Ethernet options: 10/ 25/ 40 / 100GbE — Intel P4800 (Optane): 375 GB (30DWD)
— Intel P4600: 1.6 / 3.2 TB (3DWD)
— Intel P4500: 1/2 /4 TB (<=1 DWD)
— Toshiba PX04PMB:
- 800 GB / 1600 GB (10DWD)
+ 960 GB /1920 GB (3DWD)
— Samsung PM963: 1.92 / 3.84TB (1DWD)

» Software stack: ,Classical® Spectrum Scale
— GPFS replication as needed for redundancy
— Can also use Excelero NVMesh
« JBOF and RAIDO0/10 today, erasure coding coming
— E8-Storage software certified on SR630
* RAID within the server (4+1p; 8+2p)
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o Spectrum Scale on NVMe — The Solution Space

Spectrum Spectrum
Capability \ Solution | Scale with El)\(fhzleesrﬁ (S:Ena'lsét_o':g: d) (Ej;ito;fth) Scale
Replication gie-p P ,Mestor*
Ethernet (non-RoCE) + +
RoCE + + + +
Mellanox IB + + + + +
Intel OPA + +
5 AID 1*0 + + + + +
within* a node
RAID 10
*across* nodes t + t (AI B) T

Erasure coding
*within* a node

Erasure coding
*across® nodes & (AI B) *
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o GSS / DSS-G Status regarding ,Spectre/Meltdown*

(Main Lenovo Advisory)

GSS and DSS-G customers are advised to install the below GSS 3.3a and DSS-G 2.0a update packages in their entirety, following the accompanying
update procedure. GSS and DSS-G customers should not apply either UEFI or RHEL patches individually on their GSS and DSS-G servers, to avoid
incompatibilities with other solution components. Please also refer to for information regarding other
cluster solution components.

Note that GSS servers need to be equipped with at least 128GB of memory before they can be updated to GSS Version 3.3.

Solution Status Minimum Fix Version Link to Update Last Updated
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