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IBM Knowledge Center, e.g.

Outline of an mmvdisk use case

(Example is for a „paired RG“, 

but the same steps also apply for 

ECE‘s „scale-out RG“)
https://www.redbooks.ibm.com/

abstracts/redp5557.html?Open

IBM Documentation for ECE

Scale 5.1.0: scale_ece.pdf

Scale 5.1.0: raid_adm.pdf

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 
(dual-ported JBODs) with software RAID

• Fixed sizes; expansion @ full enclosures

• NL-SAS and SSD support (no NVMe)

• Disk- or capacity-based licensing

• DSS-G100 is a server with internal NVMe

• ECE is a scale-out solution providing software 
redundancy (network RAID) for internal disks

• ECE cluster size: min. 6 nodes; max: 128 
incremental expansion (+ 1 node); max. 32 nodes / ECE RG

• Capacity-based licensing (disk-based is WIP)

2021 Lenovo. All rights reserved.

logTip with NSPD

(over IB or EN

or OPA)

SAS

RG_A Primary 

RG_B Backup

(serves ½ disks)

RG_A Backup 

RG_B Primary

(serves ½ disks)

DSS-G2xy with DAE / DME: Two servers + JBOD(s):

Dual-ported

JBOD / JBOF

(hardware 

redundancy)

Single-ported

drives in servers

(software redundancy,  

NSPD over the 

network for all vdisks)

ECE Servers
(each server serves 

two log groups)

DSS-G100 with ECE: Scale-out;  ≤32 servers/RG: 

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)

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

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

2021 Lenovo. All rights reserved.

single server

fault



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

2021 Lenovo. All rights reserved.

single server

+ 1 disk fault



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

2021 Lenovo. All rights reserved.

double 

server fault



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

Intel NVMe Drive Options for DSS-G100

2021 Lenovo. All rights reserved.

Drive
Series

Storage
Technology

Capacity
Sequential

Read
Sequential

Write
Random

Read
Random

Write
Read

Latency
Write

Latency
Active
Power

Idle
Power

Write
Endurance

Write
Endurance

[GB] [MB/s] [MB/s] [k IOPS] [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

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

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


File System Blocksizes Supported by ECE

2021 Lenovo. All rights reserved.

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

HDD

(NL-SAS)

1M, 2M, 4M (8kiB subblocks) 

8M (16kiB subblocks) 

1M, 2M, 4M (8kiB subblocks) 

8M, 16M (16kiB subblocks) 

Flash

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



Hardware Resource Partitioning – Log Groups etc.

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

DSS-G2xy „paired RG(s)“ DSS-G100               „scale-out RG“

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.
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Spectrum Scale RAID Components on ECE @ DSS-G100

2021 Lenovo. All rights reserved.
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Up to 32 servers in an ECE „scale-out RG“ (here: RG1)

Four identical NVMe 

pdisks per DSS-G100 

server → single DA
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Spectrum Scale RAID Components on ECE @ DSS-G100

2021 Lenovo. All rights reserved.
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Up to 32 servers in an ECE „scale-out RG“ (here: RG1)
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Spectrum Scale RAID Components on ECE @ DSS-G100
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Up to 32 servers in an ECE „scale-out RG“ (here: RG1)
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Spectrum Scale RAID Components on ECE @ DSS-G100

SRV2SRV1 SRV4SRV3

2021 Lenovo. All rights reserved.

LG1

LG1_logHome                             4WayReplication

LG1_vdisk1                                 4+2P,  4+3P,  ...

One 4WayReplicated 

logHome vdisk per LG, 

just as in DSS-G2xy

One or more

user vdisk per LG, 

just as in DSS-G2xy
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LG2_VS1

LG8_VS1

LG3_VS1

Spectrum Scale RAID Components on ECE @ DSS-G100

SRV2SRV1

LG3 LG4LG1 LG2

SRV4SRV3

LG7 LG8LG5 LG6

2021 Lenovo. All rights reserved.

LG1_VS1

A vdisk set (VS)

is one identical 

vdisk per LG

Two log groups (LG)

per ECE server

(to optimize failover)
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Spectrum Scale RAID Components on ECE @ DSS-G100

SRV2SRV1

LG3 LG4LG1

SRV4SRV3

LG7 LG8LG5 LG6
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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 I/O Path – DSS-G2xy versus ECE@DSS-G100

2021 Lenovo. All rights reserved.

DSS-G2xy (paired RG) DSS-G100 (scale-out RG)

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



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 mmvdisk 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

2021 Lenovo. All rights reserved.



mhennecke @ lenovo.com 



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

2021 Lenovo. All rights reserved.


