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Rashienory Agenda
* NVMe Test Program Overview
= NVMe Integrators List
= Test Tools
= November 2014 NVMe Plugfest
= New Tests / IL Criteria
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* NVMe Test Program is focused on
a public Integrators List (IL) Q?
hosted by UNH-IOL

= NVMe Promoters group decides /\ /\
the criteria for a product to be on
the Integrators List —

= UNH-IOL performs the testing to
determine if a product meets
those qualifications p—
o ol




SUNMMIT

» Plugfest are the launch point for
new IL requirements

= After the Plugfest, Testing for

Integrators List continues at UNH-

IOL as new products are released.

= UNH-IOL makes test tools
available to members to enable
conformance checking

Flash Memory Summit 2014
Santa Clara, CA




rla;i_hMeliiOW Reporting

= UNH-IOL will use collected = =
test data to produce Interop S
and Conformance Test .

Reports for all products at
the Plugfest.

= Test Reports are necessary
to list a product on the
NVMe Integrators List.

= Reports are can be shared

with partners and

customers
Flash Memory Summit 2014 ?Ol
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FashMemory \\/hy UNH-IOL?

SUNMMIT

 |Industry leading 3"9-party test facility for data,
telecom, storage, networking, consumer electronics

 100% funded by commercial industry

e 32,000 sq. ft lab facility — Boston, USA Metro Area
» 7,200 sq. ft pre-wired space dedicated to Plugfests
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FlashMemory NVVMe Test Program Overview

nvim ., nvMe Promoters Group

* Provides guidance on services, tools,
plugfests, Integrators List qualification
requirements

1ol unH-10L

= Executes test services and plugfests,
administers Integrators List, and
develops test tools
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HashMemory NVMe Integrators List

* Hosted by UNH-IOL at www.iol.unh.edu
= Opt-in list of qualifying NVMe products

= Criteria for listing defined in NVMe Integrators
List Policy document, found on IL Page

= Currently 15 products listed

https://www.lol.unh.edu/services/testing/NVMe/int
egratorslist.php
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https://www.iol.unh.edu/services/testing/NVMe/integratorslist.php
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M2 NVMe Integrators List
FlashMemory

nterOperability Laboratory

Searvices Education For Members

Location: Home » Semnvices » Testing » NWVMe

NVMe Integrators List

This Integrators List (IL) contains information about NWMe Products that UNH-IOL has performed interoperability and
conformance testing on. Successful completion of such conformance tests when combined with satisfactory operation in
UMNH-IOL"s interoperability tests provides a reasonable level of confidence that the Product Under Test will function properly in
many WNVMe environments.

Products listed here have met the requirements of the NVMe Integrators List Policy:

NVMe Integrators List 1.1b

NWMe Integrators List Policy v1.1b

NVMe Integrators List 1.1

NWMe Integrators List Policy v1.1

NVMe Devices
Firmware — Date
Product Product Ty . Program . Test ID Further Info
ype Version ogre Listed
Revision
Huawei uniSsh NVMe SED w1.0 w1 o4 hitp:/fwe wwe. huawei.com
http:ifwewewintel. comicontent
Intel NVMe 55D Swrwewiusien/solid-state-
NVMe 550 20W10036 1.1 o4
Technology & o drives/solid-state-drives-
s34d.html
o KMobiveil UNEX 64 bit hitp: i ww. mobiveil. com
Flash Memory Summit i |yyme contralier IP WViie SSD P 1o v Hions idownloadsiunex-pb pdf 1
Santa Clara, CA Mobiveil UNEX 128Bit [0 o0 o 10 " — hittp:fiw v we. mobiveil. com
NVe Controller IP ' ' {downloadsi/unex-pb. pdf
PMC Sierra Princeton I o - o S
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FlashMemory N\V/Me Test Tools

SUNMMIT

= Linux based NVMe
Conformance Test Station
uses:

= tINVMe v.3.0 available from
github (UNH-1IOL admin)

—— = IOL INTERACT 1.1

i \3 (available from UNH-IOL)
I @ I — RELEASED July 29, 2014

= Ubuntu 10.10, 12.04, 13.04,
14.04

Flash Memory Summit 2014

Santa Clara, CA ?Ol
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FashMemory N\VMe Test Tools

SUNMMIT
o IOL_INTERACT

[]10L NVMe Tests = Number of Tests Passed 2 sl
. Mumber of Tests Failed 0

[ Group 1: Admin Command Set J Number of Tests Skipped 0

o [ Group 2 N¥M Command Set A

o [ Group 3 NVM Features

T 1 Testing Passed!
O Test 4.16 - Offset 1Ch: CSTS -
Shutdown Status (SHST)
[¥] Test 4.1 - Memory Page Size Maximum {(MPS tnvme command: sudo .fruntnvme.sh -test=26:15.0.0
MNumb f Tests P d 2
[v] Test 4.2 - Memory Page Size Minimum (MPS N:mbz: gf T:gtz F:ﬁ:g 0
Test 4.3 - Command Sets Supported (C55) Number of Tesés Skipped 0
Testing Passed!
Test 4.4 - Doorbell Stride (DSTRD) g
[v] Test 4.5 - Timeout (TO) Test 4.17 - Offset 1Ch: CSTS -

[v] Test 4.6 - Arbitration Mechanism Supported Controller Fatal Status (CFS)

. . tnvme command: sudo .fruntnvme.sh -test=26:16.0.0
[v] Test 4.7 - Contiguous Queues Required {CQ

Number of Tests Passed 2
Mumber of Tests Failed 0

Test 4.8 - Maximum Queue Entries Supporte
MNumber of Tests Skipped 0
Test 4.9 - Offset OCh: INTMS - Interrupt Mas Testing Passed!

[¥] Test 4.10 - Offset 14h: CC -1 and O Complet
[¥] Test 4.11 - Offset 14h: CC - 1 and O Submiss
[¥] Test 4.12 - Offset 14h: CC - Shutdown Notifi| |
Test 4.13 - Offset 14h: CC - Arbitration Mech

s Group 4: Controller Registers

-------------- End of Testing-------%------

MNumber of Tests Passed 34

Number of Tests Failed 0

Mumber of Tests Skipped 0

Testing Passed! =
[¥] Test 4.14 - Offset 14h: €C -1 and © Comman Full Log output is contained in manage/LogFolder

| ¥l Test 4.15 - Offset 14h: (‘.(. _ Enahle (FN) N Testing preformed on 28/07/2014 17:11:16
14 Il » -

- ® nvme0

[q

= |OL INTERACT PC Edition is the ‘quick’ way to check
conformance to the existing NVMe conformance test suite.

= Does not have bus level analysis capability

Flash Memory Summit 2014
Santa Clara, CA O



FlashMemory N\V/Me Test Tools

SUNMMIT

Everywhereyoulook

I‘\‘ TELEDYNE LECROY

Flash Memory Summit 2014
Santa Clara, CA

= NVMe Conformance Test
Station uses:

= Teledyne LeCroy Summit Z3
Exerciser and Analyzer

= Teledyne LeCroy Summit Z3
Software Build 6.75

~ = |OL INTERACT Teledyne-
=8 LeCroy Edition 1.2 (avallable
from UNH-IOL)

= RELEASED July 29, 2014

iol
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SUNMMIT

= |OL INTERACT Teledyne
LeCroy Edition is the
thorough way to check
conformance to the NVMe
Test Suite.

= Bus level analysis
provides greater debug
capability

Flash Memory Summit 2014
Santa Clara, CA

FashMemory N\VMe Test Tools

B vt e T g e e TR AE

D e owm e Cowsts bt e e Tsohn ek

fal UNH_IOL INTERACT TELEDYNE-LECRCY EDITION

B % B e = L o B T

n_lwmm,.mm =
s L) =3 o3

Help

[=-GROUP 1: ADMIN COMMAND SET |\
- Identify Admin Command 1_1 EO4
- Set and Get Features Command 1_2_1
- Set and Get Features Command 1_2_2

- (Get Log Page Command 1_3

- Create and Delete 10 Queues 1_4

- Abort Command 1_5

- Nvme Format command 1_6

—-GROUP 2: NVM COMMAND SET

- Compare Command 2_1

- Dataset management Command 2_2

- NVMe Read Command 2_3

- WWfrite Command 2_4

- Wiite Uncomectable Command 2_5

- Nvme Fush Command 2_6

- WWrite Zeroes Command 2_7

GROUP 3: NVM FEATURES

-GROUP 4: CONTROLLER REGISTERS
-GROUP 5: SYSTEM MEMORY STRUCTURE
GROUP 6: CONTROLLER ARCHITECTURE Start LeCroy Soft

BB

Resutt: | PASSED

Doorbell Address: 1004
Completion queue head dorbell...
—PASSED—

Trace saved in C:\UsersPublictDocumentsLeCroy'P E Tracer\Script Automation Test Tool TestLog
\07_28_2014__15_56'\PASSED_NVMe_Read_Command_2_3_pex.
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FashMemory N\VMe Test Tools

W
= Why 2tools? Isn’t that redundant? éé

= Community needs a tool with a relatively low cost
barrier, to be able to determine conformance. The
PC Edition meets that need.

= Community also needs a tool with deep debug and
analysis capabillity. Teledyne-LeCroy edition meets
that need.

= Tradeoff: Cost vs. Debug Capability + Trace Analysis

Flash Memory Summit 2014 ‘? 1
Santa Clara, CA O 16



FashMemory NVMe Test Tools

SUMMIT

= What if the tools disagree?

Y ¥

UNH-IOL has done correlation between these tools
for all products that have come through our lab

If the tools disagree, UNH-IOL will examine the bus
traces in detall to determine product pass/fail.

Updates then made to tool to rectify issue.

We're happy to examine traces you capture in your
own lab.

Flash Memory Summit 2014 Y 1
Santa Clara, CA O 17



FashMemory NV/Me Interop Test Tools

SUNMMIT

= VDBENCH 5.04
= Avallable at oracle.com

= Command Line utility for generating
IO Workloads to disk.

= Java program works on Windows,
Solaris, Linux stations.

= Download Parameter File for NVMe
Interop Tests created by UNH-IOL.:

= https://www.lol.unh.edu/services/testing/
NVMe/unh interop 1 1 linux.txt

= https://www.lol.unh.edu/services/testing/
NVMe/unh interop 1 1 windows.txt

Flash Memory Summit 2014
Santa Clara, CA

iol
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https://www.iol.unh.edu/services/testing/NVMe/unh_interop_1_1_linux.txt
https://www.iol.unh.edu/services/testing/NVMe/unh_interop_1_1_linux.txt
https://www.iol.unh.edu/services/testing/NVMe/unh_interop_1_1_windows.txt
https://www.iol.unh.edu/services/testing/NVMe/unh_interop_1_1_windows.txt

FlashMemory Agenda
* NVMe Test Program Overview
= NVMe Integrators List
= Test Tools
= November 2014 NVMe Plugfest
= New Tests / IL Criteria
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AashMemory  N\V/Me Plugfest

SUMMIT

UNH-IOL
November 10-13, 2014
Durham, NH USA

j 4 f L ) \- \ |

Flash Memory Summit 2014 ‘? 1
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FlashMemory NVVMe Plugfest

SUNMMIT

= Launch point for new IL
1.1b Requirements

= Expanded Interop
Testing

* Register Now:

https://www.iol.unh.edu/services/testin
g/NVMe/plugfest.php

Flash Memory Summit 2014 ? 1
Santa Clara, CA O 21
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FlashMemory
E

\

Ubuntu

12.04

Flash Memory Summit 2

Santa Clara, CA

FreeBSD
9.2

_ Windows
Windows Server 2012

| 8.1 R2
Microsoft Microsoft

Driver Driver

Windows
Server 2012
OFA Driver

1.30rl1l.4

November 2014 NVMe Plugfest

a\

HotPlug
Interop
Test Station
(FY1D)

UEFI
Interop Test
Station

(FY1)

Windows 7
OFA Driver
1.30rl1l4
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FlashMemory |nterop Tests

SUNMMIT

* To handle disparate form factors, adapters
may be used

4 )

PCI-AD-x439-01 adapter
from Serial Cables

g J

Flash Memory Summit 2014 ? 1
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HashMemory November 2014 NVMe Plugfest

SUNMMIT

= Conformance Testing

* Tests defined in NVMe
Interop Test Suite document
(publically available at
www.iol.unh.edu)

= Test tools used to check
proper construction and
response to different NVMe
Stimuli

= Admin Commands, NVM

Commands, Controller . _—
Registers I‘.‘ TELEDYNE LECROY

Everywhereyoulook™

Flash Memory Summit 2014 ‘? 1
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https://www.iol.unh.edu/services/testing/NVMe/

Aaghienory Agenda
= NVMe Test Program Overview
= NVMe Integrators List
= Test Tools
= November 2014 NVMe Plugfest
= New IL Criteria/ New Tests

Flash Memory Summit 2014
Santa Clara, CA
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FashMemory New IL Criteria

SUMMIT

» Plugfest is launch point for new IL
Qualification Requirements:

Current 1.1 Program Future 1.1b Program

Requirements Requirements
(November 2014)

Test with 5 products, pass with 4 Test with 6 products pass with 5

Pass with Windows or Linux Pass with Windows and Linux
reference driver reference driver

Flash Memory Summit 2014 ‘? 1
Santa Clara, CA O 26



FlashMemory New IL Criteria

SUNMMIT

= Review the NVMe
Ve e Conortan ntegrators List 1.1b
Policy Document for
detailed listing criteria:
?Ol https://www.iol.unh.edu/se
rvices/testing/NVMe/int
. egratorslist.php

Flash Memory Summit 2014 ? 1
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https://www.iol.unh.edu/services/testing/NVMe/integratorslist.php
https://www.iol.unh.edu/services/testing/NVMe/integratorslist.php
https://www.iol.unh.edu/services/testing/NVMe/integratorslist.php

FlashMemory New Tests

Plugfest is also launch point for new tests:

Already Documented:

= Conformance Test 2.7 - Write Zeroes

= Conformance Test 6.4 - Sub System Reset
* Interop Test 1.7 — Dual Ports

In Development:
= Conformance Test Group 7 - Reservations

Flash Memory Summit 2014 ? 1
Santa Clara, CA O 28



FlashMemory New Tests

SUNMMIT

UNH-IOL
NVMe Test Consortium
Test Plan for NVMe Conformance

ccccccccccccccccc

Last Updted May 7, 2013

Review the UNH-IOL NVMe
Conformance and Interop
1.1b Test Suite documents
to see the procedures In
detalil:

Flash Memory Summit 2014
Santa Clara, CA

https://www.iol.unh.edu/servic
es/testing/NVMe/testsuites/

ol .


https://www.iol.unh.edu/services/testing/NVMe/testsuites/
https://www.iol.unh.edu/services/testing/NVMe/testsuites/

FlashMemory Review

SUMMIT

= NVMe Test Program focused on Integrators List to
showcase interoperable and conformant products.

= Test tools and plans available from UNH-IOL.

= Plugfest will allow the first opportunity to list products
on the NVMe Integrators list v1.1b.

= Plugfest will walk SSDs through multiple
conformance and interop stations.

= Testing can continue After the Plugfest for those
unable to attend.

Further Questions? Visit us at Booth #920

Flash Memory Summit 2014 ‘? 1
Santa Clara, CA O
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