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Lenovo Documentation for DSS-G, and ECE on DSS-G100

Lenovo.

Lenovo Distributed Storage Solution for IBM Spectrum

Scale (DSS-G) (ThinkSystem based)
Product Guide

Lenovo Distributed Storage Solution for IBM Spectrum Scale (DSS-G) is a
software-defined storage (SDS) solution for dense scalable file and object
storage suitable for high. and data-ints

Enterprises or organizations running HPC, Big Data or cloud workioads will
benefit the most from the DSS-G implementation.

DSS-G combines the performance of the Lenovo ThinkSystem SRE50 servers,
Lenovo D1224 and D3284 storage enclosures, and industry leading IBM
Spectrum Scale software to offer a high performance, scalable building block
approach to modern storage needs.

Lenovo DSS-G is delivered as a pre-integrated, easy-to-deploy rack-level
solution that reduces time-to-value and total cost of
ownership (TCO). All DSS-G base offerings described in this product guide are
built on Lenovo ThinkSystem SRE50 servers, Lenovo Storage D1224 Drive
with high- 2.5-inch SAS solid-state drives, and Lenovo
Storage D3284 High-Density Drive Enclosures with large capacity 3.5-inch NL
SAS HDDs.

Combined with IBM Spectrum Scale (formerly IBM General Parallel File System,
GPFS), an industry leader in high-performance clustered file system, you have
an ideal solution for the utimate file and object storage solution for HPC and
Big Data.

Did you know?

The DSS-G solution gives you the choice of shipping fully integrated into the
Lenovo 1410 rack cabinet, or with the Lenovo Client Site Integration Kit, 7X74,
which allows you to have Lenovo install the solution in a rack of your own
choosing. In either case, the solution is tested, configured, and ready to be
plugged in and tumed on; it is designed to integrate into an existing
infrastructure effortlessly, to dramatically accelerate time to value and reduce
infrastructure maintenance costs.

Lenovo DSS-G is licensed by the number of drives installed, rather than the
number of processor cores or the number of connected clients, so there are no
added licenses for other servers or clients that mount and work with the file
system.

Figure 1. Lenovo DSS-G
Model G260

Lenovo provides a single point of entry for supporting the entire DSS-G solution, including the IBM
Spectrum Scale software, for quicker problem determination and minimized downtime.

Click here to check for updates.
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DSS-G Declustered RAID
Technology and Rebuild
Performance

Provides an overview of the Introduces the Spectrum Scale RAID
Scale RAID i

Explains how to calculate the Demonstrates the rebuild
volume of critical and non-critical performance of the DSS-G
rebuilds declustered RAID technology
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Lenovo ThinkSystem SR630 Server (Xeon SP Gen 2)
Product Guide

Lenovo ThinkSystem SR630 is an ideal 2-socket 1U rack server for small businesses up to large enterprises that
need industry-leading reliability, management, and security, as well as maximizing performance and flexibility for
future growth. The SR630 server is designed to handle a wide range of workloads, such as databases, virtualization
and cloud computing, virtual desktop infrastructure (VDI), infrastructure security, systems management, enterprise
applications, collaboration/email, streaming media, web, and HPG.

Featuring the second generation of the Intel Xeon Processor Scalable Family (Xeon SP Gen 2), the SR630 server
offers scalable performance and storage capacity. The SRE30 server supports up to two processors, up to 3 TB of
memory capacity with TruDDR4 DIMMs or up to 7.5 TB of memory capacity with a combination of TruDDR4 DIMMs
and Intel DC persistent memory modules (DCPMMSs), up to 12x 2.5-inch or 4x 3.5-inch drive bays with an extensive
choice of NVMe PCle SSDs, SAS/SATA SSDs, and SAS/SATA HDDs, and flexible 1/0 expansion options with a
LOM slot, a dedicated storage controller slot, and up to 3x PCle slots.

The following figure shows the Lenove ThinkSystem SR630 with 2.5-inch hot-swap drives.

Figure 1 Lenovo ThinkSystem SR630 with 2.5-inch drive bays

Did you know?

The SR630 server features a unique AnyBay design that allows a choice of drive interface types in the same drive
bay: SAS drives, SATA drives, or U.2 NVMe PCle drives.

The SR630 server offers onboard NVMe PCle ports that allow direct connections to the U.2 NVMe PCle SSDs,
which frees up 10 slots and helps lower NVMe solution acquisition costs.

The SR630 server delivers outstanding memory performance with Performance+ 2933 MHz DIMMs, which is
achieved by supporting two-DIMMs-per-channel configurations at speeds up to 10% faster than the Intel
specification defines, while still maintaining world-class reliability

k here to check for updates

Lenovo ThinkSystem SR630 Server (Xeon SP Gen 2) 1

https://lenovopress.com/Ip1227

https://lenovopress.com/Ip1049

2021 Lenovo. All rights reserved.



https://lenovopress.com/lp0837-lenovo-dss-g-thinksystem
https://lenovopress.com/lp1227
https://lenovopress.com/lp1227
https://lenovopress.com/lp1049

IBM Documentation for ECE

@ Redhooks

ibm.com/rechooks

IBM Knowledge Center & =

IBM Spectrum Scale

Erasure Code Edition
IBM Spectrum Scale Planning and |mp|ementati0n GUide

Version 5.1.0 S Fint BPOFv @ Takea tour |
Bill Owen
+ Elastic Storagy
Luis Bolinches Deployment Guide
Wei Gong ~ IBM Spectrum Scale RAID:
e Gong Administration
Scott Guthridge Surmmary of char The mmvdisk command assumes that the IBM Spectrum Scale™ cluster is installed and
i it T TN S configured properly with respect to licenses, quorum and node designations, and network E
(ti 1 Lin Feng Shen ) Scale RAID connectivity. &
Erasure Code Edition Guide . + Administering IBM Spectrum 2
Ravi Sure Scale RAID Z The intended 1BM Spectrum Scale RAID recovery group server nodes should be properly I
Yu Bing Tang i TBM Spictiin connected to the disks that will make up the recovery groups. The mavdisk command canbe [
e Scaledf*im with ":; used to validate that these servers detect a supported disk topology
mmvdisk commang
Rong Zeng The mmvd The basic use case for creating vdisk-based file systems with mmvdisk follows this sequence of
ad ation
Rajan Mishra methodology steps:
WuXu Outline of an mmuvdisk use 1. Creating recovery group server node classes. For ESS recovery group pairs, mmvdisk is used

o) to create an mmvdisk node class for each ESS server pair. Each node class contains exactly
Elements of a vdisk set one ESS server pair.
defini

# mmvdisk nodeclass create --node-class ESS@1 -N serverfl,server02 &)

A Cloud

2. Verifying recovery group server disk topologies. Next, mmvdisk is used to verify that the

Overview of the mmvdisk
commands intended supported server disk topology is detected on the node class.

Storage

IBM Knowledge Center, e.g.

(Example is for a ,paired RG",
Scale 5.1.0: but the same steps also apply for
Scale 5.1.0: ECE's ,scale-out RG")
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https://www.ibm.com/support/knowledgecenter/SSYSP8_5.3.1/com.ibm.spectrum.scale.raid.v5r01.adm.doc/bl1adv_mmvdiskoutlineusecase.htm
https://www.redbooks.ibm.com/abstracts/redp5557.html?Open
https://www.ibm.com/support/knowledgecenter/STXKQY_ECE_5.1.0/com.ibm.spectrum.scale.ece.v5r10.doc/pdf/scale_ece.pdf?view=kc
https://www.ibm.com/support/knowledgecenter/STXKQY_ECE_5.1.0/com.ibm.spectrum.scale.raid.v5r10.adm.doc/pdf/raid_adm.pdf?view=kc

Positioning IBM Spectrum Scale ECE (Erasure Code Edition)

* DSS-G2xy is a hardware-redundant solution * DSS-G100 is a server with internal NVMe

(dual-ported JBODs) with software RAID « ECE is a scale-out solution providing software
* Fixed sizes; expansion @ full enclosures redundancy (network RAID) for internal disks
* NL-SAS and SSD support (no NVMe) » ECE cluster size: min. 6 nodes; max: 128
- Disk- or capacity-based licensing incremental expansion (+ 1 node); max. 32 nodes / ECE RG

» Capacity-based licensing (disk-based is WIP)
DSS-G2xy with DAE / DME: Two servers + JBOD(s): DSS-G100 with ECE: Scale-out; <32 servers/RG:

logTip with NSPD
T < T e
or OPA) {J/ = = =
* ~

ECE Servers
(each server serves

’ | | | | - I J | )
RG_A Primary "o, o RG_A Backup 1> 1 1 | 71y | two log groups
RG_B Backup ) * RG_B Primary B B
(serves % disks) (serves Y disks) L:J L:J L:J L:J Single-ported
‘o, I=J I=J I=J I=J drives in servers
Dual-ported E B B E (SOfIt\IWSaI;GD redunorl]ancy,
JBOD / JBOF = = = = &= over the
; E 8§ E S network for all vdisks)
(hardware )
redundancy) ECE supports:

4+2P, 4+3P, 8+2P, 8+3P; 3Way, 4Way repl.
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Lenovo DSS-G100 NVMe-rich Server: ThinkSystem SR630
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ECE in Lenovo's HPC Innovation Center Stuttgart
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- _ 12x ECE Servers in Lenox (ThinkSystem SR630)

b Each with 8x NVMe 1.6 TB (P4610) and 2x EDR (CX-5)

‘ - Total raw capacity: ~150 TB NVMe
 Raw bandwidth: ~270 GB/s read, ~200 GB/s write

= Running ECE with gpfs-5.1.0.2 (on CentOS 7.9)



Lenovo Recommended RG Sizes for each Erasure Code

Table 4-3 Recommended Recovery Group Size for each Erasure Code

Number of | 4+2P 44+3P 8+2P 8+3P
Nodes
4 Not 1 Node + 1 Device | Not Not
recommended recommended recommended
1 Node 2 Devices 1 Node
5 Not 1 Node + 1 Device | Not Not
recommended recommended recommended
1 Node 1 Node 1 Node
6-8 2 Nodes 2 Nodes [1] Not 1 Node + 1 Device
recommended
1 Node
9 2 Nodes 3 Nodes Not 1 Node + 1 Device
recommended
1 Node
10 2 Nodes 3 Nodes 2 Nodes 2 Nodes
11+ 2 Nodes 3 Nodes 2 Nodes 3 Nodes

Note: For 7 or 8 nodes, 4+3P is limited to two nodes by recovery group descriptors rather
than by the erasure code.

Lenovo DSS-G Support
Requirement for ECE:

 Minimum 6 Servers for 4+2P

* Minimum 9 Servers for 4+3P [1]
 Minimum 10 Servers for 8+2P
 Minimum 11 Servers for 8+3P

Recommendation:

Add 2 or 3 more nodes
for rebuild scenarios...

« 8+ Servers for 4+2P (+2P)
« 10+ Servers for 4+3P (+3P)
« 12+ Servers for 8+2P (+2P)
« 14+ Servers for 8+3P (+3P)

2021 Lenovo. All rights reserved. | Table from IBM ECE Redbook. Color coding added by Lenovo.




ECE Fault Tolerance Example: 4+3P on 5 Servers

single server
fault

”
Lenovo [@] 2021 Lenovo. All rights reserved.



ECE Fault Tolerance Example: 4+3P on 5 Servers

”
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ECE Fault Tolerance Example: 4+3P on 5 Servers

double
server fault

”
Lenovo [@] 2021 Lenovo. All rights reserved.



Intel NVMe Drive Options for DSS-G100

Other OEM vendors’ NVMe drives that are supported in the SR630 should also work...

Driye Storage Capacity Sequential Seque:ntial Random Ranc.iom Read Write | Active | Idle Write Write
Series Technology Read Write Read Write | Latency | Latency | Power | Power | Endurance | Endurance
[GB] [MB/s] [MB/s] | [k1OPS] | [k IOPS] | [usec] | [usec] | [W] [W] [PBW] [DWPD]
Entry (~1 DWPD)
P4510 | 64layer 3D TLC NAND | 1000 2850 1100 465,0 70,0 77 18 10,0 5,0 1,92 1,05
P4510 | 64layer 3D TLC NAND | 2000 3200 2000 637,0 81,5 77 18 12,0 5,0 2,61 0,72
P4510 | 64layer 3D TLC NAND | 4000 3000 2900 625,5 113,5 77 18 14,0 5,0 6,30 0,86
P4510 | 64layer 3D TLC NAND | 8000 3200 3000 620,0 139,5 77 18 16,0 5,0 13,88 0,95
Mainstream (~3-5 DWD)
P4610 | 64layer 3D TLC NAND | 1600 3200 2100 620,0 200,0 77 18 13,3 5,0 12,25 4,20
P4610 | 64layer 3D TLC NAND | 3200 3200 3000 640,0 200,0 77 18 13,8 5,0 21,85 3,74
P4610 | 64layer 3D TLC NAND | 6400 3000 2900 640,0 220,0 77 18 14,6 5,0 36,54 3,13
Performance (~30 DWPD)
P4800X 3D Xpoint 375 2400 2000 550,0 550,0 10 10 18,0 5,0 20,50 29,95
P4800X 3D Xpoint 750 2500 2000 550,0 550,0 10 10 18,0 6,0 41,00 29,95

2021 Lenovo. All rights reserved.

Drive specs from



https://ark.intel.com/content/www/us/en/ark.html

File System Blocksizes Supported by ECE

Disk Media 4+2P, 4+3P 8+2P, 8+3P

HDD 1M, 2M, 4M (8kiB subblocks) 1M, 2M, 4M (8kiB subblocks)
(NL-SAS) 8M (16kiB subblocks) 8M, 16M (16kiB subblocks)
Flash

(SAS-SSD, NVMe) 1M, 2M (8kiB subblocks) 1M, 2M, 4M (8kiB subblocks)

”
Lenovo [@] 2021 Lenovo. All rights reserved.



Hardware Resource Partitioning — Log Groups etc. B oo s

U Logtip backup vdisk

Disk icons highlight vdisk ownership by a Log Group (LG), not pdisk location.
The actual ECE vdisks are distributed / declustered across all the servers in the RG.
Transactions for the user vdisks are logged to the logHome vdisk owned by the same LG.

. Loghome vdisk

. User vdisks

DSS-G2xy ,,paired RG(s)“ DSS-G100 ,Scale-out RG“
A A

\ 7
Server 1 Server 2 Server 1 Server Server N

NVR/3SI) — A

Log Group (LG) Log Group (LG)

RG

{@] 2021 Lenovo. All rights reserved. Figure based on IBM ECE Slides. See next slides for detailed view of Lenovo DSS-G100 pdisks and vdisks.
~



Spectrum Scale RAID Components on ECE @ DSS-G100

Four identical NVMe
pdisks per DSS-G100
\ )

server - single DA
E@] 2021 Lenovo. Al rights reserved. Up to 32 servers in an ECE ,,Scale'out RG* (here: RG1)

RG1 DAl




Spectrum Scale RAID Components on ECE @ DSS-G100

RG1 DAl

A R R R

Eight identical NVMe
pdisks per DSS-G100
server - single DA

\ )
Y

E@] 2021 Lenovo. Al rights reserved. Up to 32 servers in an ECE ,,Scale'out RG* (here: RG1)




Spectrum Scale RAID Components on ECE @ DSS-G100

s ([ s [ s ) [
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Spectrum Scale RAID Components on ECE @ DSS-G100

/

One 4WayReplicated
logHome vdisk per LG,
just as in DSS-G2xy

LG1 logHome

LG1_vdiskl

O\ L

One or more
user vdisk per LG,
just as in DSS-G2xy

k

LG1

ﬂ/h\

—

2021 Lenovo. All rights reserved.
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4+2P, 4+3P, ...
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Spectrum Scale RAID Components on ECE @ DSS-G100

Avdisk set (VS) SRV1

is one identical
vdisk per LG

N[

[

SRV2

N[

SRV3

~

/

SRV4

\

L[
LG1_VS1

LG2_VS1

LG3_VS1

LG8_VS1

Two log groups (LG)
per ECE server
(to optimize failover)

AN

LG1

VAN

N/ L

) LG3

LG4

LGS

LG6

Lenovo [@] 2021 Lenovo. All rights reserved.
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Spectrum Scale RAID Components on ECE @ DSS-G100
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Spectrum Scale RAID Components on ECE @ DSS-G100
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Spectrum Scale RAID Components on ECE @ DSS-G100
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Spectrum Scale RAID Components on ECE @ DSS-G100
/ SRV1 \ / SRV2 \ / SRV3 \ / SRV4 \

\RGl_DAZ )\ RGl_DAl)

A= Y1~ 1T 11z YT~ RIEIE YT T 11z =il
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LG3_Vs1 IBIRI Nl 1L
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LG3_Vs2 0L Nl IR
LG8_VS2 IiNInin sl | {] [
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Spectrum Scale RAID Components on ECE @ DSS-G100
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Spectrum Scale RAID Components on ECE @ DSS-G100
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Spectrum Scale RAID Components on ECE @ DSS-G100
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NSD 1I/O Path — DSS-G2xy versus ECE@DSS-G100

NSD Client 1

0000

. Logtip vdisk

NSD Client 2

oo-00 | "¢

NSD Client N

0000

D Logtip backup vdisk

. Loghome vdisk

DSS-G2xy / (paired RG)

NSD/GNR Server NSD/GNR Server NSD/GNR Selver NSD/GNR Server

\ DSS-G100 (scale-out RG) \

NSPD Client

. User vdisks

”
[@] 2021 Lenovo. All rights reserved.

Figure from IBM ECE Slides, adapted for Lenovo DSS-G.

NSD/GNR Server




Summary

« Spectrum Scale Erasure Code Edition (ECE), as a superset of Scale DME,
IS now added to the IBM / Lenovo OEM agreement

— Lenovo can sell fully integrated ECE solutions as of now (DSS-G100)

* DSS-G100 @ ECE is an excellent scale-out solution for Scale on NVMe

— Pay attention to Lenovo's minimum and recommended ECE cluster sizes...
— Software RAID setup is managed through the mmvdi sk command set

« ECE read bandwidth is typically good
— currently debugging an odd read performance issue with gpfs-5.1.0.2
« ECE write performance work is ongoing (target: DSS-G 3.2, ~June 2021):
— Need to do more testing with GNR TRIM support enabled (available since gpfs-5.0.5)
— Network performance analysis / tuning needed for NSPD traffic at wirespeed loads
- fat” front-end network, versus ,split” front-end and back-end networks

Lenovo 2021 Lenovo. All rights reserved.



mhennecke @ lenovo.com

|
|
1

|

ool
| .
:
I

B — =
~
..... S & -
1 - I
R EA S N s \
-




=
o]
~J
=]
[=]

6
5
5
4
4
3
4
4
3
3
3
3
3
3
3
4
4
4
4
4
4
3
3
3
4
4
4
4
3
2

2021 Lenovo. All rights reserved.

root@cmp2641
SuM] 0.0-30.
root@cmp2641
suM] 0.0-30.
root@cmp2641
suM] 0.0-30.
root@cmp2641
suM] 0.0-30.
root@cmp2641
suM] 0.0-30.
root@cmp2641

root@cmp2670

SuM] 0.0-30.
root@cmp2670
suM] 0.0-30.
root@cmp2670
SuM] 0.0-30.
root@cmp2670
suM] 0.0-30.
root@cmp2670
suM] 0.0-30.
root@cmp2670

~]1# 1iperf -c cmp2642-ib0
0 sec 332 GBytes 94.9
~]# iperf -c cmp2642-ib0
0 sec 331 GBytes 94.9
~]1# iperf -c cmp2642-ib0
0 sec 332 GBytes 95.0
~]# iperf -c cmp2642-ib0
0 sec 331 GBytes 94.8
~]1# iperf -c cmp2642-ib0
0 sec 332 GBytes 95.0
~1# []

~]# iperf -c cmp2641-ib0
0 sec 332 GBytes 95.1
~1# iperf -c cmp2641-ib0
0 sec 332 GBytes 95.0
~]# iperf -c cmp2641-ib0
0 sec 332 GBytes 95.0
~]# iperf -c cmp2641-ib0
0 sec 322 GBytes 92.2
~]# iperf -c cmp2641-ib0
0 sec 332 GBytes 95.0
~1# 1

Bi-Directional Traffic on a Single ConnectX-6 EDR Card/Port

-1 2m -P 16 -t 30 | grep SUM
Gbits/sec
-1 4m -P 16 -t 30 | grep SUM
Gbits/sec
-1 1m -P 16 -t 30 | grep SUM
Gbits/sec
-1 1m -P 8 -t 30 | grep SUM
Gbits/sec
-1 1m -P 16 -t 30 | grep SUM
Gbits/sec

-1 2m -P 16 -t 30 | grep SUM
Gbits/sec
-1 4m -P 16 -t 30 | grep SUM
Gbits/sec
-1 1m -P 16 -t 30 | grep SUM
Gbits/sec
-1 1m -P 8 -t 30 | grep SuMm
Gbits/sec
-1 1m -P 16 -t 30 | grep SUM
Gbits/sec




