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FlashMemory Agenda

= |OL INTERACT tool
= David Woolf — UNH-IOL

= NVMe Compliance Test Suite
= Sarika Mehta — Intel
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FashMemory |OL INTERACT NVMe* Test Software

1. Overview of NVMe Test Program and IOL
NTERACT Test Tool

2. Requirements for using IOL INTERACT
3. Installation and Use of IOL INTERACT
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FlashMemory 1. Overview of NVMe* Test Program

= Since 2012 NVMe Promoters Group
collaborating with UNH-IOL to create a Test
Program for NVMe.
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emOI'Y 1. Overview of NVMe* Test Program

= Program has 4 Key Elements
» Test Services ------------------- @

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

» Plugfests

= https://www.iol.unh.edu/services/testing/NVMe/plugfestfag.php 4

» Test Tools ----------mmmmmmmmmmmees P

= https://www.iol.unh.edu/services/testing/NVMe/tools.php

= |ntegrators List ------------=nmnmn-- 4

= httos://www.iol.unh.edu/services/testinq/NVMe/inteqratorslist.php'
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FlashMemory 1. Overview of NVMe* Test Program

« NVIN, NVMe Promoters Group 4 @

* Provides guidance on L R
N

services, tools, plugfests,
Integrators List qualification

requirements

. (10l UnH-I0L

= Executes test services and
plugfests, administers
Integrators List, and develops

test tools
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FashMemory 1. Overview of NVMe* Test PrograLn

= Key Test Tool Developed by UNH-IOL k‘]
IS IOL INTERACT A

= Purpose of IOL INTERACT

= Quickly and easily verify that an SSD
meets the conformance
requirements for the NVMe
Integrators List

= Not a rigorous performance test

= Sits on top of tNVMe compliance
software
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HaSJIMemry 2. Requirements for using

IOL INTERACT NVMe* Test Software

= {INVMe

* Installed automatically by IOL
INTERACT Iinstaller

= PC with Intel Chipset, running Ubuntu
10.10 64 Dit.

= Support for more modern OS to be
addressed through tNVMe updates

L J
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HaSJIMemry 2. Requirements for using

IOL INTERACT NVMe* Test Software

= PCle storage device

= Any form factor that can connect to the Host
System (CEM, SFF-8639 etc...)

= Membership in UNH-IOL NVMe Consortium

= Grants license for IOL INTERACT, allows you
to pre-check compliance for NVMe IL

= UNH-IOL offers NVMe and PCle conformance
and interop testing

= https://www.iol.unh.edu/services/membership/f
orm/

A \
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3. Installation and Use of IOL
INTERACT NVMe* Test Software

Mad::lnbox:lOL-mteract ‘ - Receive email
& [ unh.edu p ta e f f ta f e o ) .
- . : with |OL

Inbox New Message Foders rch FetchMal Options  Problem Help Log out

= Inbox: IOL-Interact (2227 of 2257) - I N T E I al \CT
3 Move | Copy| This message to

Delete | Reply~ | Forward v | Rediect | View Thiead | Blackist | Whitelst | Message Source | Save as | Print | Headers «

%~ ¢ Optons Date: Wed, 17 Jul 2013 11:24:13 -0400 jor1772013 112423 AM EDT] d OWn | O ad
From: Jeffrey Allen Masucci <jmasucci@iol unh edu> &
To: jmasucci@iol unh edu &
Subject: IOL-Interact

.
Pan(s): (&) 2 10lic 019 kB & Ilnk
Download All Atachments (in zip file) G

nnamed 118 KB gy

for is xx xx, xxxx, when e day emaining ¢ e erac w renew If y
wit 1 that case we will ) a new
s and updates as we make them, if you need any support contact s ou
edback as possible.
Delete | Reply~ | Forward v | Redirect | View Thread | Biackist | Whitelst | Message Source | Save as| Print| Headers ~
| Mark as »| Move|Copy| This messageto | Back o Inbox 43 6|

Flash Memory Summit 2013 O
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FlaSJIMemory 3. Installation and Use of IOL
e © [NTERACT NVMe* Test Software

Download the
jar file

8 |ndex of ftp://ftp.ioLunh.e... 3% JBS

r}
o
ol
4

L] unh.edu

Index of ftp://ftp.iol.unh.edu/pub/NVMe/demo/

# Up to higher level directory

Name Size Last Modified

| 1oL _interact.odt 25KB 04/18/2013 05:01:00 PM
iol_interact.odt 267 KB 02/06/2013 01:48:00 PM

& iol_interactv1.06.jar b 17170KB 04/18/2013  05:10:00 PM

"y.
Flash Memory Summit 2013 01
Santa Clara, CA 11



FlashMemory

1= Inbox: IOL-Interact B Index of ftp://ftp.ioL.unh.e...

= unh.edu/

Name
| 10L_interact.odt
iol_interact.odt

Flash Memory Summit 2013
Santa Clara, CA

Index of ftp://ftp.iol.unh.edu/pub/NVideldama

# Up to higher level directory

& iol_interactv1.06.jar

Opening iol_interactv1.06.jar

You have chosen to open

i iol_interactv1.06.jar

whichis a: Java archive (16.8 MB)
from: ftp://ftp.iol.unh.edu

What should Firefox do with this File?

Openwith | Archive Manager (default)
@ SaveFile

Do this automatically For Files like this from now on.

Cancel

L QOK,,,,,,‘

Q @

3. Installation and Use of IOL
INTERACT NVMe* Test Software

Save it locally

12



3. Installation and Use of IOL
INTERACT NVMe* Test Software

Extract using

& Mail :: Inbox: 10L-Interact M \ndex of ftp://ftp.ioLunh.e...

= unh.edy - C |48~ Qe ‘jar XVf’

|ndex Of ftp//ftplol.un nvme@nvme-Vostro-200: ~/Downloads
: t minal Help
# Up to higher level directory /me-Vos ~/Downloads$ 1;
Jostro-200:~/Downloads$ 1s
Name
I0L_interact.odt
iol_interact.odt
& iol_interactv1.06.jar

nvme@nvme-Vostro-200:~/Downloads$ jar xvf iol interactvl.e6.ja

Flash Memory Summit 2013 O
Santa Clara, CA



. Installation and Use of IOL
INTERACT NVMe* Test Software

e S ‘sh install.sh’

FlashMemory

& Mail :: Inbox: 1OL-Interact 8 |ndex of ftp://ftp.iolunh.e...

- unh.edu </den - &9 Q &

|ndex Of rtp.//ftp |0l un nvme@nvme-Vostro-200: ~/Downloads
View Search T al  Help
# Up to higher level directory created

Name
'] IOL_interact.odt
iol_interact.odt
& iol_interactv1.06.jar

e-Vostro-2
rd for n :
lists. Done

and is no longer require

ove and @ not upgraded.

Flash Memory Summit 2013
Santa Clara, CA 14



. Installation and Use of IOL
NTERACT NVMe* Test Software

S it If a make error
& Mail :: Inbox: IOL-Interact B |ndex of ftp://ftp.iol.unh.e...

B i roishehebupi e e - 2 & occurs for
tnvme, Ffun
Index of ftp://ftp.iol.un nvme@navme-Vostro-200: ~/Downloads/nvme/tnvme ‘make Clean
# Up to higher level directory ;.‘.,‘,“,,l;,’g r1eb e e P M transferEStld List i

Name' List : _:' Fo m“",‘ il _'.'b -‘fO”OW,ed b.y
ot o phec W S e T S T make’. This

M insert(std "
e will take a
sy minute or so

)

@ iol_interactv1.06.jar

Flash Memory Summit 2013
Santa Clara, CA 15



. Installation and Use of IOL
INTERACT NVMe* Test Software

Ay Change
S T ot S directories to
/nvme/mana

|ndex or ftp.//rtp IO| un nvme@nvme-Vostro-200: ~/Downloads/nvme/manage g e

# Up to higher level directory

-1/
I/usr/incluc

Name ;
|| IOL_interact.odt 116“{'13551\1‘(3 S
iol_interact.odt ‘IPM’ (T[,‘]‘ :
[ iol_interactv1.06.jar pp -0 tnvme ./G inCreateI0QC

eateI0CQCmd.a
eI0CQCm ibGrpAdmi
105QCmd.a

rpGeneralCmds/11 neral .a ./Grplnt
Cmd/LibGrpNV C /GrpNVMDa
Cmd.a

/libException.a
/Queue

Flash Memory Summit 2013
Santa Clara, CA 16



. Installation and Use of IOL
INTERACT NVMe* Test Software

Change
£ B Index of ftp://ftp.ioL.unh.e... . .
i 2 o permissions
for
Index of ftp://ftp.iol.unti "‘ff“c@“’“"‘”/“’°5t'°‘2°°: i i rU ntnvm e . S h
# Up to higher level directory : . e /it p VHFLush ool -th ¢ h d
Name “ : ! nd/Li ONVMW corr d.a . WI C mo
O !OL‘_intera:t.odt i libException.a ./Sing ton ) s / :
e e i [
’
runtnvme.sh

FlashMemory

Downloads

NVME de
'JV'“E
README
.docx
startHere.odt
.supplemental.docx
on.sh

-Vostro- Downloads
stro-260:~/Downloads/nv

Flash Memory Summit 2013
Santa Clara, CA 17



. Installation and Use of IOL
NTERACT NVMe* Test Software

o Start |IOL
e - 2 @ INTERACT
with ‘sh
index of FepfFepiotun T InstallinrunG

Vie Search Terminal Help
Bl R LT CVE NG I T 115t a1 LnrunGUT . sh readme. supplemental . docx | ’
regression.sh vdiskCreate.sh -
Name bri 944. rim
_| lOL_interact.odt

S 200:~/Downl
iol_interact.odt ! Vostro-200

@ iol_interactv1.06.jar 1 error insertin
15:11 (rlm) RLM L

Copyr 0 2, Reprise Softwa c. All rights reserved.

.
:11 (rim) ense server started on nvme-Vostro You WI II See a.

:11 (rlm) ver architecture: x64 11

:11 (rlm) e g -
3 icense
:11 (rim)

11 (rim) web server star g on port

11 (rlm) Port 5053 in use, waiti R

ot bind Server port 5654, ing I I Iessa e
er to continue..

1 C Expire

and a UNH-
|IOL contact
emaill

2
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3. Installation and Use of IOL
INTERACT NVMe* Test Software

File Edit View History Bookmarks Tools

& Mail :: Inbox: 10L-Interact M |ndex of ftp://ftp.iol.unhe... %

IOL_INTERACT: v1.00

_110L NVMe Tests
o Group 1: Admin Command Set
Group 2: NVM Command Set

53 \
Group 3: NVM Features 101 :

Group 4: Controller Registers

4

i e

Group 5: System Memory Structure

Run
Save Log |
Verbose

Non-Verbose

Detect

Flash Memory Summit 2013 O
Santa Clara, CA



3. Installation and Use of IOL
INTERACT NVMe* Test Software

The software
will open.
Use the
‘detect’
button to
detect any

eeeeeee attached

NVMe

devices.

FlashiMemo
J1Memory

/‘Lr
Flash Memory Summit 2013 fOl
Santa Clara, CA 20



3. Installation and Use of IOL
INTERACT NVMe* Test Software

Select the
radio button
for NVMe
device to
test. The
device must
appear in
/mnt/nvme

FlashiMemo
J1Memory

/‘Lr
Flash Memory Summit 2013 fOl
Santa Clara, CA 21



3. Installation and Use of IOL
INTERACT NVMe* Test Software

Select tests to
run on the
left, then
click Run.

File Edit View History Bookmarks Tools Help

B |ndex of ftp://ftp.ioLunhe... %

& Mail i Inbox: I0L-Interact

v Test 1.1 - Identify Command
| Test 1.2 - Set/Get Features

| Test 1.6 - Format NVM Command

o || Group 2: NVM Command Set Run
o [ Group 3: NVM Features
o Group 4: Controller Registers SaveLog
o || Group 5: System Memory Structure !
| Verbose |
Non-Verbose
Detect
& nvmeO

Flash Memory Summit 2013 O
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-~ 3. Installation and Use of IOL
FlashMemory

INTERACT NVMe* Test Software

Tests <!~ Copyright (¢} 2010, Intel Corporation | &
.
o [ ]interrupts L -~ <! o -
o []Admin Delete 10SQ Command 203 \.'- <!- L::e.rlws;-d under the Apache License, Version 2.0 (the "]
cense’); —
o || write and Read Combo 10 F 4 <! you may not use this file except in compliance with the
o | | Admin Delete I0CQ Command N e R . L
5 < |- You may obtain a copy of the License at
o [ General Commands -
aa <l -
¢ [ Write Uncorrect Command o <l-  http:/faww.apache.orgiicenses/LICENSE-2.0
o |v|PCl Registers RR- =
|- -
vl Wit @ <|- Unless required by applicable law or agreed to In writ
o [] Control Registers 9 Ng, software -

. « |- distributed under the License Is distributed on 30 “AS |
Save »* BASIS, -
F ‘ Detect | 2 s

! <|= WITHOUT WARRANTIES OR CONDITIONS OF ANY XIND, et

! 1 ¥ ' A g i
B savein: [[:‘_l glanglan 'I [.?ﬂjl [ | ‘,%132‘ oar -g,x:n.-'s_s SCpac i el I o 2
1 —L= = S @ lwm% =|- Sae the License for the specific language governing o
W - 5 2rmissions ang -
‘] 3 abc 3 git |- imtations under the Ucense
| Casd et
<
) [ ceshi  jeffl <!~ The idant#y configuration file is a hist of crnd definitson
[JDesktop 3 Music s which will -->
<! explictly define the golden payvoad data which will be
[] Documents —inet diractiv =
L9 pownloads 3 nimei <!« compared to the same cmd issued to a device. This Fil
> is read by tnvime >
1 T <! athe goiden emd line optien, -
L o— p— B g ! - & ;

Flle Name:

Files of Type: All Files

=]

save || Ccancel |

<

QM ~~
N < T

2
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FlashMemory

= |OL INTERACT software sits on top of
NVMe compliance test suite software.

= NVMe compliance test suite to be
discussed next.

"y.
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HashMemory NVMe* Compliance Test Suite

= |OL INTERACT* tool
= David Woolf — UNH-IOL*

= NVMe Compliance Test Suite
= Sarika Mehta — Intel

Flash Memory Summit 2013
Santa Clara, CA
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HashMemory NVMe* Compliance Test Suite

Overview

High-level Introduction

Usage

Community Participation

Flash Memory Summit 2013
Santa Clara, CA
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FashMemory NVMe* Compliance Test Suite

Introduction
* Open source

* 64-bit Linux* based, user space software test
Infrastructure

* Helps validate device compliance with the
NVMe* specification

e Currently supports NVMe* spec revision 1.0

Flash Memory Summit 2013

Santa Clara, CA ( IntE| 27
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HashMemory NVMe* Compliance Test Suite

Test Suite Components

* tNVMe* - Compliance test suite application
» User level interface
» Weaves functionality provided by kernel into tests

 dNVMe* — Linux driver for the compliance test suite
» Exposes an interface to kernel functionality

Flash Memory Summit 2013 - )
Santa Clara, CA IntE| 28
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Flasleéﬁiory NVMe* Compliance Test Suite

[ SumMMIT

=

Hardware for Test Execution

« Real physical hardware
« Simulated hardware

Test execution with ease of debug

« Zero Dependency
« Standalone tests

« Configuration Dependency
« Test depending on prior configuration

« Sequence Dependency
« Multiple tests depending on prior tests

Flash Memory Summit 2013
Santa Clara, CA
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FIa%JIMamory NVMe* Compliance Test Suite

[ SumMMIT

« Use tNVMe* as is with quick scripting
« Custom debug/validation framework wrapper

ot

" Wrapper

NVMe
Device

Flash Memory Summit 2013
Santa Clara, CA



FléshMémOrY NVMe Compliance Test Suite Planned Roadmap

 sSuMMIT
- DY
Release * Q2 2011 (released)
100 * Initial Release
S * Improved test cases, run with QEMU*
= /
Ve DN
* Q1 2013 (released)
Rgl gag € * New Tests, bug fixes, used at NVMe* Plugfest #1 May
e 2013
- /
y N
» Target: Q3/Q4 2013
Rgl Sag € * Bug fixes from NVMe* Plugfest #1,Update Kernel Support
e * Plan to use at NVMe* Plugfest #2 (Q4 2013)
- /
y N
Release * Target: Q1/Q2 2014
4.0.0 * Implement NVMe* 1.1*
= /

Flash Memory Summit 2013
Santa Clara, CA
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FIasJIMemory NVMe* Compliance Test Suite

Call to Action - Participate
« UNH-IOL* administers code contributions via Github*
o Software release: nhttps:/aithub.com/nvmecompliance

« Architecture, compiling, executing, and contribution
detalls: https:/github.com/nvmecompliance/tnvme/wiki

e NVMe* device simulation: https://qithub.com/nvmegemu

« Contact: compliance@nvmexpress.org

Flash Memory Summit 2013 /'j
Santa Clara, CA IntE| 32


https://github.com/nvmecompliance
https://github.com/nvmecompliance
https://github.com/nvmecompliance/tnvme/wiki
https://github.com/nvmecompliance/tnvme/wiki
https://github.com/nvmeqemu
mailto:compliance@nvmexpress.org

\ 4

\f:i \A

hMemory NVMe* Compliance Test Suite

4

Links and Resources

1.
2.
3.

tNVMe* wiKi: https://github.com/nvmecompliance/tnvme/wiki
Software release: https://github.com/nvmecompliance

Test plan and test cases:
https://github.com/nvmecompliance/tnvme/blob/master/Doc/testPlan.ods.

Designing test dependencies:
https://github.com/nvmecompliance/tnvme/blob/master/Doc/testDependencyPr

eso.pdf

Code sample for wrapper:
https://github.com/nvmecompliance/manage/blob/master/reqression.sh

Support: compliance@nvmexpress.org

Flash Memory Summit 2013 _/'j
Santa Clara, CA Iﬂt&l 33
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FIasIIMemory Legal Notices and Disclaimers
[ SsuMMIT

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS.
NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL
PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S
TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY
WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO
SALE AND/OR USE OF INTEL® PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING
TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY
PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. INTEL PRODUCTS ARE NOT
INTENDED FOR USE IN MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS.

Intel, and the Intel logo are trademarks of Intel Corporation in the United States and other countries.
* Other names and brands may be claimed as the property of others.

Copyright © 2013 Intel Corporation.
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