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1.0 [bookmark: _Toc52459260][bookmark: _Toc52459356][bookmark: _Toc52981508][bookmark: _Toc52981543][bookmark: _Toc52981578][bookmark: _Toc52981927][bookmark: _Toc52982325][bookmark: _Toc52982625][bookmark: _Toc52982660][bookmark: _Toc52983174][bookmark: _Toc52987505][bookmark: _Toc52987557][bookmark: _Toc52987609][bookmark: _Toc52989682][bookmark: _Toc52989734][bookmark: _Toc53059992][bookmark: _Toc53498262]NDATE Requirements
[bookmark: _Hlk52844170]To successfully run NDATE, it is important to ensure that all requirements are met. This document explains about those requirements.
1.1 [bookmark: _Toc46929603][bookmark: _Toc46929842][bookmark: _Toc46930081][bookmark: _Toc46930326][bookmark: _Toc51743560][bookmark: _Toc51743806][bookmark: _Toc51776265][bookmark: _Toc51777292][bookmark: _Toc53498263]Drive Test Configuration
NDATE is a tool that is primarily used to execute automated NVMe drive tests during the pre-qualification phase at various drive vendor sites as well as during the qualification phase at NetApp. NDATE has been tested with the AFF series of filers. These filers should be loaded with the respective kernel version required for product qualification.
1.2 [bookmark: _Toc53498264]Client Host Configuration
NDATE is installed on the Client Host for executing the automated tests on the specified filer(s). Currently, NDATE tool must be installed and executed from Client Host running Linux OS. NDATE tool has been tested on Client Host(s) running i386-redhat-rhel4, i386-redhat-rhel5, 32-bit Linux OS Distributions Red Hat Linux (8 or higher), and Fedora Linux (2 and above) Red Hat Linux OS - Enterprise Server 5 (64-bit).
1.3 [bookmark: _Toc51777296][bookmark: _Toc53498265]Web Server ONTAP Kernel Installation
NDATE 5.2.1 supports Voodoo Ranger (VR) kernel. For installation of the image, VR kernel image should be located on a functioning web server and the complete path of the kernel location should be added within NDATE when it prompts for the image location..
For example: https://172.23.8.10/<image_location>
[image: ]
Figure 1
1.4 [bookmark: _Toc52459265][bookmark: _Toc52459361][bookmark: _Toc52981513][bookmark: _Toc52981548][bookmark: _Toc52981583][bookmark: _Toc52981932][bookmark: _Toc52982330][bookmark: _Toc52982630][bookmark: _Toc52982665][bookmark: _Toc52983179][bookmark: _Toc52987510][bookmark: _Toc52987562][bookmark: _Toc52987614][bookmark: _Toc52989687][bookmark: _Toc52989739][bookmark: _Toc53059997][bookmark: _Toc53498266]Terminal Server
A configured terminal server is required for NDATE to execute automated drive qualification tests because NDATE will connect to the specified filers using the terminal server IP Address as well as the serial port (#) at which the filer is connected to this terminal server.
1.5 [bookmark: _Toc53498267]User Access Levels
NDATE is available for use by NetApp Storage Media Engineering Team as well as by various Drive Vendors for prequalification testing of drives.
The installation of NDATE is done on a Client Host. The execution of automated drive tests on a given filer setup can be done by any non-privileged user. However, the user should have sudo privileges for executing the tests.

1.6 [bookmark: _Toc53498268]Test Fabric Knowledge
As a test user, you should have a basic understanding of the following:
· Filer Network Configuration Terminologies (e.g., IP Address, Gateway, Netmask)
· Filer Configuration setup (e.g., Terminal server, Port #)
· TFTP, Unix, and Web Server setup for ONTAP kernel file reference (netboot)
· Basic Linux/Unix commands
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After the installation is complete without any errors, you can invoke NDATE by executing it using the following command:
#./ndate
Invoking the help option when invoking NDATE will display options that can be used when running NDATE:	
# ./ndate -h
2.1 [bookmark: _Toc53498270]Wrapper
[image: ]After installing the package successfully, you can start running the main wrapper script (ndate). The options are explained in the following sub-sections.NOTE:
Options marked ** is for internal NetApp use only.  External users should not use these options. Using these internal options might lead to change in configurations which may lead to issue.
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Figure 2
[bookmark: _Hlk52844636]A menu of options and a note to change the log size is displayed. Follow the instructions given there if you need to change the log size. 














2.1.1 [bookmark: _Toc52981519][bookmark: _Toc52981554][bookmark: _Toc52981589][bookmark: _Toc52981938][bookmark: _Toc52982336][bookmark: _Toc52982636][bookmark: _Toc52982671][bookmark: _Toc52983185][bookmark: _Toc52987516][bookmark: _Toc52987568][bookmark: _Toc52987620][bookmark: _Toc52989693][bookmark: _Toc52989745][bookmark: _Toc53060003][bookmark: _Toc53498271]Option 1 – Execute Test Suite
Option 1 from the NDATE menu is used to execute test suite that has previously been created. A list of available test suites will be displayed. Enter the name of the desired test suite and press Enter. If there are no previously created test suites, NDATE will force you to create a new test suite.
[image: 2e6ce2a312f7088cd51571f8e43860bb]
Figure 3
















2.1.2 [bookmark: _Toc52459272][bookmark: _Toc52459368][bookmark: _Toc52981521][bookmark: _Toc52981556][bookmark: _Toc52981591][bookmark: _Toc52981940][bookmark: _Toc52982338][bookmark: _Toc52982638][bookmark: _Toc52982673][bookmark: _Toc52983187][bookmark: _Toc52987518][bookmark: _Toc52987570][bookmark: _Toc52987622][bookmark: _Toc52989695][bookmark: _Toc52989747][bookmark: _Toc53060005][bookmark: _Toc52459273][bookmark: _Toc52459369][bookmark: _Toc52981522][bookmark: _Toc52981557][bookmark: _Toc52981592][bookmark: _Toc52981941][bookmark: _Toc52982339][bookmark: _Toc52982639][bookmark: _Toc52982674][bookmark: _Toc52983188][bookmark: _Toc52987519][bookmark: _Toc52987571][bookmark: _Toc52987623][bookmark: _Toc52989696][bookmark: _Toc52989748][bookmark: _Toc53060006][bookmark: _Toc20817594][bookmark: _Toc20817840][bookmark: _Toc20818083][bookmark: _Toc20818326][bookmark: _Toc20818568][bookmark: _Toc20818811][bookmark: _Toc20819053][bookmark: _Toc20819296][bookmark: _Toc20819539][bookmark: _Toc20819781][bookmark: _Toc20820023][bookmark: _Toc46923132][bookmark: _Toc46924480][bookmark: _Toc46924789][bookmark: _Toc46929823][bookmark: _Toc46930062][bookmark: _Toc46930301][bookmark: _Toc46930546][bookmark: _Toc51743780][bookmark: _Toc51744026][bookmark: _Toc51776485][bookmark: _Toc51777513][bookmark: _Toc20817595][bookmark: _Toc20817841][bookmark: _Toc20818084][bookmark: _Toc20818327][bookmark: _Toc20818569][bookmark: _Toc20818812][bookmark: _Toc20819054][bookmark: _Toc20819297][bookmark: _Toc20819540][bookmark: _Toc20819782][bookmark: _Toc20820024][bookmark: _Toc46923133][bookmark: _Toc46924481][bookmark: _Toc46924790][bookmark: _Toc46929824][bookmark: _Toc46930063][bookmark: _Toc46930302][bookmark: _Toc46930547][bookmark: _Toc51743781][bookmark: _Toc51744027][bookmark: _Toc51776486][bookmark: _Toc51777514][bookmark: _Toc53498272]Option 2 – Create/Update/Delete Test Suite
OPTION 2 in NDATE is used to create, update, and delete test suites. If you select this option, NDATE will prompt you to create/update/delete a test suite.
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Figure 4
You can enter a drive model or firmware to create a unique test suite. These are optional fields. You can press Enter to proceed.
2.1.2.1 [bookmark: _Toc46924483][bookmark: _Toc46924792][bookmark: _Toc46929826][bookmark: _Toc46930065][bookmark: _Toc46930304][bookmark: _Toc46930549][bookmark: _Toc51743783][bookmark: _Toc51744029][bookmark: _Toc51776488][bookmark: _Toc51777516][bookmark: _Toc53498273]Test Suite Name
A test suite is a combination of test cases and filers on which test cases will be executed. NDATE will allow you to define a name/firmware number/revision number/drive id etc. of your choice which adds a meaningful name for the Test suite. These are optional fields, you can skip them by pressing Enter.





2.1.2.2 [bookmark: _Toc52369860][bookmark: _Toc52459276][bookmark: _Toc52459372][bookmark: _Toc52981525][bookmark: _Toc52981560][bookmark: _Toc52981595][bookmark: _Toc52981944][bookmark: _Toc52982342][bookmark: _Toc52982642][bookmark: _Toc52982677][bookmark: _Toc52983191][bookmark: _Toc52987522][bookmark: _Toc52987574][bookmark: _Toc52987626][bookmark: _Toc52989699][bookmark: _Toc52989751][bookmark: _Toc53060009][bookmark: _Toc53498274]Selecting Test Type/Config Type
NDATE v5.2.1 supports NVMe, Tahiti and SDF configs. Available groups and tests will be displayed based upon the configuration types that you selected.
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Figure 5
Based on the configuration option that you selected, test scripts will be displayed.
· For NVMe - Supports only internal drives. Use option 1 for Internal NVMe drives
· For Tahiti - Use option 2 to select Tahiti-supporting scripts
· For SDF - Use option 3 to select SDF-supported test



















2.1.2.3 [bookmark: _Toc51743786][bookmark: _Toc51744032][bookmark: _Toc51776491][bookmark: _Toc51777519][bookmark: _Toc53498275]Group Listing
To select a test and execute, select required groups from the displayed available groups. After selecting a group, a list of available tests will be displayed.
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Figure 6




For example: List of tests that could be selected under group 3.
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Figure 7

















2.1.2.4 [bookmark: _Toc20817848][bookmark: _Toc20818091][bookmark: _Toc20818334][bookmark: _Toc20818576][bookmark: _Toc20818819][bookmark: _Toc20819061][bookmark: _Toc20819304][bookmark: _Toc20819547][bookmark: _Toc20819789][bookmark: _Toc20820031][bookmark: _Toc46923140][bookmark: _Toc46924487][bookmark: _Toc46924796][bookmark: _Toc46929830][bookmark: _Toc46930069][bookmark: _Toc46930308][bookmark: _Toc46930553][bookmark: _Toc51743788][bookmark: _Toc51744034][bookmark: _Toc51776493][bookmark: _Toc51777521][bookmark: _Toc53498276]Filer Selection
You will have filer configs under “NDATE/FILER_INFO”. NDATE will display available filers for test execution. If no filer config file is present, use option 3 from the main menu and create the new filer config with all relevant details, then select two (2) filers for execution of the prior selected test.
[bookmark: _Toc20648080][image: a031ff916d685d8f67321a87584d6b6c]
Figure 8






2.1.2.5 [bookmark: _Toc53498277]Test Execution
[bookmark: _Toc20648081]After selecting the required filers, NDATE will prompt to execute the test suite. Press "y" and the test suite execution will begin. The location and relevant details concerning the log directory will be printed on the console.
[image: 5fd2697d67dbf27cfa11fb827b6ff1b4]
Figure 9
After the test suite is executed, you will receive an email with a status update including results/logs which are available under the prior specified log directory.
2.1.3 [bookmark: _Toc20817605][bookmark: _Toc20817851][bookmark: _Toc20818094][bookmark: _Toc20818337][bookmark: _Toc20818579][bookmark: _Toc20818822][bookmark: _Toc20819064][bookmark: _Toc20819307][bookmark: _Toc20819550][bookmark: _Toc20819792][bookmark: _Toc20820034][bookmark: _Toc46923143][bookmark: _Toc46924490][bookmark: _Toc46924799][bookmark: _Toc46929833][bookmark: _Toc46930072][bookmark: _Toc46930311][bookmark: _Toc46930556][bookmark: _Toc51743791][bookmark: _Toc51744037][bookmark: _Toc51776496][bookmark: _Toc51777524][bookmark: _Toc53498278]Option 3 – Create/Update/Delete Filer Configuration Files
Filer configuration files are used to store relevant characteristics of each filer used for configuration reference by NDATE. Each filer must have a filer configuration for NDATE to execute on that setup. All required details of each filer must be provided in the filer configuration files. Filer configuration files must be created before using that filer in an NDATE environment. Filer creation/updating configuration file can be done using VI editor or using CLI. It performs basic parameter validation. You select option 3 from the main menu.
NDATE will prompt filer configuration menu.
[image: ]
[bookmark: _Toc20648082]Figure 10
You can create and delete filer configs using the above options.
Enter the filer name you wish to create or modify if a filer config is available, NDATE will open the filer config for editing. If the filer config is not available, NDATE will create one and provide the relevant filer details.
[bookmark: _Toc20648083][image: 466e20ea83ecaa6b2df54ce466693834]
Figure 11
After you select the required option, filer details will be displayed for editing. Thereafter, you can edit/update/add filer details and save them by using :wq! command. This will save the filer config and then prompt for confirmation.
All required parameters are necessary to proceed. Press CTRL + C if you want to exit or if you do not have all the details of the filer.
Enter "f" to finish editing.
[image: f34f5bb614b9837e6e7a860d77f00df5]
[bookmark: _Toc20648085]Figure 12






Follow the same steps for partner node/filer.
[bookmark: _Toc20648086][image: eec3ed3e547efc4498274fbd44478844]
Figure 13







2.1.4 [bookmark: _Toc53498279]Option 4 – Update NDATE Package
NDATE has to be correctly installed before updating. Delete any previous tar.gz files using below command.
	rm -rf *.tar.gz
[image: ]
Figure14 
Copy v5.2.1 NDATE package files - ndate, NDATE.tar.gz, and PNATE.tar.gz to home directory before using this option. 
2.1.5 [bookmark: _Toc52369867][bookmark: _Toc52459283][bookmark: _Toc52459379][bookmark: _Toc52981532][bookmark: _Toc52981567][bookmark: _Toc52981602][bookmark: _Toc52981951][bookmark: _Toc52982349][bookmark: _Toc52982649][bookmark: _Toc52982684][bookmark: _Toc52983198][bookmark: _Toc52987529][bookmark: _Toc52987581][bookmark: _Toc52987633][bookmark: _Toc52989706][bookmark: _Toc52989758][bookmark: _Toc53060016][bookmark: _Toc53498280]Option 5 – Execute the Last Test Suite
[bookmark: _Hlk52845432][bookmark: _Hlk52845535]This option will run the last test suite that was executed. If you press Enter, the last executed test will be selected and marked as Default. You can choose any test by providing the name that was displayed. Press Enter to start tests instantly for all other inputs.
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Figure 15


















2.1.6 [bookmark: _Toc46923147][bookmark: _Toc52369869][bookmark: _Toc52459285][bookmark: _Toc52459381][bookmark: _Toc52981534][bookmark: _Toc52981569][bookmark: _Toc52981604][bookmark: _Toc52981953][bookmark: _Toc52982351][bookmark: _Toc52982651][bookmark: _Toc52982686][bookmark: _Toc52983200][bookmark: _Toc52987531][bookmark: _Toc52987583][bookmark: _Toc52987635][bookmark: _Toc52989708][bookmark: _Toc52989760][bookmark: _Toc53060018][bookmark: _Toc52369870][bookmark: _Toc52459286][bookmark: _Toc52459382][bookmark: _Toc52981535][bookmark: _Toc52981570][bookmark: _Toc52981605][bookmark: _Toc52981954][bookmark: _Toc52982352][bookmark: _Toc52982652][bookmark: _Toc52982687][bookmark: _Toc52983201][bookmark: _Toc52987532][bookmark: _Toc52987584][bookmark: _Toc52987636][bookmark: _Toc52989709][bookmark: _Toc52989761][bookmark: _Toc53060019][bookmark: _Toc53498281]Option 6 – Convert Filer Setup or Install Image
NDATE has an option to wipe configuration and create a cluster. This method is preferred before executing a given test because NDATE will automate a given setup for use in testing.
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Figure 16
Selecting option 6 from main menu will list available options.
· To add or Delete Image use option 1
· To setup filers in maintenance mode or File System mode select option 2
· To update NVMe BIOS and Firmware use option 3





3.0 [bookmark: _Toc52369872][bookmark: _Toc52459288][bookmark: _Toc52459384][bookmark: _Toc52981537][bookmark: _Toc52981572][bookmark: _Toc52981607][bookmark: _Toc52981956][bookmark: _Toc52982354][bookmark: _Toc52982654][bookmark: _Toc52982689][bookmark: _Toc52983203][bookmark: _Toc52987534][bookmark: _Toc52987586][bookmark: _Toc52987638][bookmark: _Toc52989711][bookmark: _Toc52989763][bookmark: _Toc53060021][bookmark: _Toc52369873][bookmark: _Toc52459289][bookmark: _Toc52459385][bookmark: _Toc52981538][bookmark: _Toc52981573][bookmark: _Toc52981608][bookmark: _Toc52981957][bookmark: _Toc52982355][bookmark: _Toc52982655][bookmark: _Toc52982690][bookmark: _Toc52983204][bookmark: _Toc52987535][bookmark: _Toc52987587][bookmark: _Toc52987639][bookmark: _Toc52989712][bookmark: _Toc52989764][bookmark: _Toc53060022][bookmark: _Toc52369874][bookmark: _Toc52459290][bookmark: _Toc52459386][bookmark: _Toc52981539][bookmark: _Toc52981574][bookmark: _Toc52981609][bookmark: _Toc52981958][bookmark: _Toc52982356][bookmark: _Toc52982656][bookmark: _Toc52982691][bookmark: _Toc52983205][bookmark: _Toc52987536][bookmark: _Toc52987588][bookmark: _Toc52987640][bookmark: _Toc52989713][bookmark: _Toc52989765][bookmark: _Toc53060023][bookmark: _Toc52369875][bookmark: _Toc52459291][bookmark: _Toc52459387][bookmark: _Toc52981540][bookmark: _Toc52981575][bookmark: _Toc52981610][bookmark: _Toc52981959][bookmark: _Toc52982357][bookmark: _Toc52982657][bookmark: _Toc52982692][bookmark: _Toc52983206][bookmark: _Toc52987537][bookmark: _Toc52987589][bookmark: _Toc52987641][bookmark: _Toc52989714][bookmark: _Toc52989766][bookmark: _Toc53060024][bookmark: _Toc52369876][bookmark: _Toc52459292][bookmark: _Toc52459388][bookmark: _Toc52981541][bookmark: _Toc52981576][bookmark: _Toc52981611][bookmark: _Toc52981960][bookmark: _Toc52982358][bookmark: _Toc52982658][bookmark: _Toc52982693][bookmark: _Toc52983207][bookmark: _Toc52987538][bookmark: _Toc52987590][bookmark: _Toc52987642][bookmark: _Toc52989715][bookmark: _Toc52989767][bookmark: _Toc53060025][bookmark: _Toc53498282]Test Report Analysis
NDATE generates a test specific NDATE log, a Console log, an END log, a result log, and also a summary log for analysis. For cluster setup, it generates separate logs for the two filers (two NDATE logs, two Console logs, two END logs, and two result logs). While using cluster setup, some commands need to be executed in parallel on both the filers. This is accomplished by using a subtest. When these parallel processes execute, two separate log files are created, one for each filer. The name of these log files is similar to the runid associated with the subtest. These log files will contain the output of the command executed through the subtest. The main logs indicate the start and end of the subtest on both of the filers. After the test, check the test status from the ‘Summary result log’ and look for minimum log details from ‘Test result log’. Check the ‘nate log file’ or console log if more information is required. The parser will parse .log file and generate a readable text file.
The SYSTEM LOGS folder under main log directory will contain both ems logs and sktrace logs. sktrace logs will contain the NVMe commands send to the drives and the completion status. For NVMe testing, sktrace logs provide more drive-specific details than ems logs for failure analysis. sktrace logs collected for all tests other than performance will not record any IO commands send to the drives. For performance tests, NDATE will generate sktrace logs that record all IOs send to the drive during the entire test duration. A separate parser is available to parse this sktrace log to identify the traffic pattern coming to the drive.
The location of the log and result files generated are mentioned by the wrapper on the Client Host console. The parser will determine the overall pass/fail state of a test case. The parser executes after each test case execution and decides the pass/fail based on the rules defined for the test case. The parser takes the log data and compares with the rule files (common rules and test case specific rules). Common rules are based on EMS errors. The parser generates one consolidated results file for all the test cases running on the different filers and also generates a readable result file for each log.
[bookmark: _Hlk534369894]
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4.0 [bookmark: _Toc53498283]
Client IO Guide
This specification is intended to define the equipment as well as the process necessary for setting up and executing the NDATE 900 series of Client based IO performance tests. These tests can be performed initially on SAS and will be supported on NVMe, SATA, and on SSD in addition to HDDs.

4.1 [bookmark: _Toc53498284]Required Equipment
These tests must be performed on an 8080 filer unless otherwise specified. In all cases, tests should be performed on the same type of system so that results can be compared against each other. The same number of drives should be used in all cases, even if the environment is fully drive bound. The filer should have 12G HBA’s and the enclosures used should be 12G enclosures unless otherwise specified. Any deviation from this will invalidate the results and will require the tests to be re-run after fixing physical shortcomings.

· 8080/Aurora/AFF800 Filer (or faster if specified by NetApp)
· 4x 10Gb to 40Gb break out cables to connect 8080 to 40Gb switch
· 12Gb enclosure with at least 8 drives
· 40Gb switch	
· At least 1 dedicated client for IO with RHEL 6 +
· 40Gb NIC HBA for client to connect to Filer
· 1Gb NIC port for client to connect to network backbone
4.2 [bookmark: _Toc53498285]SW Requirements
There are some basic SW requirements including suitable NetApp Kernel versions and Linux versions that must be observed for everything to work properly. If these versions are not followed, then proper performance and or functionality of the tests may not be desirable.

· ONTAP Kernel LB1 RC2 or greater
· Client Linux machine must use Linux Kernel 2.6.32 (We have used RHEL 6.5 and know it works, your mileage may vary if you deviate from this)
· The 40Gb IP address must be in the same subnet as the Filer’s 10/40Gb ports
· The client system must have the host name configured. 20 IP addresses will be used for LIFs (not including HW).
· Future releases of NDATE will use 40 LIFs(IP addresses)
· The client 1Gb IP address must be in the same subnet as e0M

Note: For more information refer NDATE Client IO User Guide

4.2.1 [bookmark: _Toc53498286]NDATE 5.2.1
sio tool (Part of the package)
sio (Simple I/O Load Generator) is a tool to generate artificial I/O workloads against any device which:

·  Supports numerous configuration variables (reads vs writes, etc.).
·  Supports multiple devices and multiple threads.
·  Collects a wide variety of statistics on I/O client machines and/or I/O servers.

Reference Link: http://danisaacs.com/temp/dansstuff/sio/sio.html#Overview

iozone (Part of the package)
Iozone is a file system benchmark tool. The benchmark generates and measures a variety of file operations. Iozone has been ported to many machines and runs under many operating systems.

Iozone is useful for determining a broad filesystem analysis of a vendor's computer platform. The benchmark tests file I/O performance for the following operations.

Read, write, re-read, re-write, read backwards, read strided, fread, fwrite, random read/write, pread/pwrite variants

The minimum RHEL/CentOS version for NDATE/IOzone is 6.10

Reference Link: https://linux.die.net/man/1/iozone

4.3 [bookmark: _Toc53498287]IP Requirements
· Client – static IP – 1Gb backbone – 1x
· Client – static IP – 40Gb backbone – 2x
· NDATE server – static IP – 1Gb backbone 1x (probably already exists)
· Filer IP – Node A (e0M) – 1Gb backbone – 1x
· Filer IP – Node B (e0M) – 1Gb backbone – 1x
· Filer IP – Node A Data – 10Gb or 40Gb 4x or 1x depending on speed. On 40Gb backbone.
· Filer IP – Node B Data – 10Gb or 40Gb 4x or 1x depending on speed. On 40Gb backbone.
· 40 IPs dedicated for LIFs per configuration. To be placed in LIF IP format file,   
· NDATE_LIF_CONFIG.config available under FILER_INFO directory.

4.4 [bookmark: _Toc53498288]Switch Details: Cisco Nexus 3132Q-V
[image: fdd0f83343c10d0e8b2d4f140b1cbeda]

Figure 17
4.5 [bookmark: _Toc53060033][bookmark: _Toc53060034][bookmark: _Toc53498289]Client IO Connection Diagram
4.5.1 [bookmark: _Toc53060036][bookmark: _Toc53498290]Apollo Client Connection

[image: 6544c5e70e540b1c375aed2acfc798da]
Figure 18

4.6 [bookmark: _Toc53498291]SW INSTALLATION AND CONFIGURATION
4.6.1 [bookmark: _Toc53060039][bookmark: _Toc53498292]Installation of SIO tool
NOTE: All commands should be executed from client
1. Copy SIO tool from NDATE package to /root on client sio_linux_639
2. Link sio tool to /usr/bin/sio


	· cd /usr/bin
· ln -s /root/sio_tool/sio_linux_639 sio



3. Verify sio tool is properly configured using the below steps

	1. whereis sio
output: sio: /usr/bin/sio
1. sio
output: Version 6.39



[image: ]
Figure 19




4. 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.6.1 
4.6.2 Installation of iozone tool - v5.2.1
NOTE: All commands should be executed from client

1. Copy iozone tool from NDATE package to /root on client iozone
2. Verify iozone tool is properly configured using the below steps

	./iozone
output - Usage: For usage information type iozone -h



4.6.3 [bookmark: _Toc53498293]Configure hostname on Client
If you have not already configured your hostname, your hostname is likely “localhost”. From the client, execute the hostname command. The output should look like this kessler.lab.netapp.com if it is configured properly or should be localhost if not. If your hostname is localhost, edit the “network” file and fill with this content but use your values.

	NETWORKING=yes
HOSTNAME=walker.lab.netapp.com
GATEWAY=172.23.9.1
NISDOMAIN=lab.netapp.com
Restart the network services using the following: 
/etc/init.d/network restart



4.6.4 [bookmark: _Toc53498294]Configuring Client Port and Route
Configure all ports and routing parameters and verify client ports. The client will be accessed from NDATE via the 1 Gb ethernet and in our examples this will be ETH1. ETH2 and ETH3 are the data networks connected to the filers, and in our case, they are 10Gb but that may not be the case in all setups. Hopefully a properly configured performance setup will be using 40Gb HBA’s in the clients.
ETH1 must be on the same subnet as the NDATE server and the e0M of the Filers. ETH2 and ETH3 must be on the same subnet as the data network of the filers and in our case that is e0c and e0d. Once Aurora systems are in place this may change.


The following is an example and your environment may differ. Use appropriate IP addresses.
1. From the client, configure the IPs for ETH2 and ETH3 enter the following commands:
	ifconfig ETH 172.23.9.25 netmask 255.255.255.0
ifconfig ETH 172.23.9.26 netmask 255.255.255.0


2. Verify your IP configuration using ifconfig –a
3. Verify that the configured network interface default route has the same IP for both ETH2 and ETH3. To do this use the ip route show command. The output should look like this:

Sample output:
	172.23.9.0/24 dev eth2 proto kernel scope link src 172.23.9.25
172.23.9.0/24 dev eth3 proto kernel scope link src 172.23.9.26
172.23.9.0/24 dev eth1 proto kernel scope link src 172.23.9.10 metric 1
169.254.0.0/16 dev eth2 scope link metric 1002
169.254.0.0/16 dev eth3 scope link metric 1003
default via 172.23.9.1 dev eth1 proto static 



If the ETH2 and/or ETH3 route are not found, add the entries to the routing table with these steps.
cd /etc/sysconfig/network-scriptsdelete all contents of this file


ls
vi route-eth2
The values to add to this file are an IP address followed by a mask. If you want to make use of LIF IP addresses, use 172.23.9.50 through 172.23.9.70. Below is an example of the content to add to the file.
1. 172.23.9.0/24 via 172.23.9.25 dev ETH2
2. Validate that the client is accessible from the NDATE server. Ping 172.23.9.10
3. If the client and NDATE cannot be pings check the personality of the adapter and configure using this link:
 https://www.youtube.com/watch?v=pJ3AYS98ODg&feature=youtu.be


4.7 [bookmark: _Toc53498295]EXECUTING CLIENT IO
Once you select a Client IO test, there is a series of information that you will need to input. This is a much more complicated test than the majority of other NDATE tests as it requires below information.

1. The number of drives in the aggregate. (stick to the default unless otherwise instructed)
2. The drive model to be tested as listed in sysconfig -v
3. Client configured with a host name, and the host name of the client identified to NDATE.
4. IP addresses for the data ports of the filers (for 8080 e0c and e0d)
5. The IP addresses/range for the LIFs to be created. NDATE_LIF_CONFIG.config with all IP should be present, template is located under NDATE/FILER_INFO/
6. The subnet for the entire data network including the LIFs.
7. The tool to be used to generate IO (currently only SIO is supported)

4.7.1 [bookmark: _Toc53498296]Connection Diagram:
4.7.1.1 [bookmark: _Toc53060045][bookmark: _Toc53498297]Apollo Connection Diagram
[image: 9495b215bc7450060aced14909cec92c]

Figure 20
4.7.1.2 [bookmark: _Toc53498298]Apollo-Tahiti connection Diagram
[image: 361e2ce494e73e8ee4596c3e783aed28]
Figure 21
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total bytes accessed in each file (e.g. 100w, 2g, 1000K)

Runtine for test. Counting starts AFTER all threads have started
Concurrent 1/0 generators. Uses real individual threads.

Device to access. HMay be file [foo.out) or device (/dev/dsk/etc)
Multiple devices can be specified. 1/0 is distributed evenly and
randonly across the devices. .

ifter <devs> a list of options way be given.

Exanples:

Randon 4K Reads to files a.file, b.file for 10 seconds with 2 threads.
hecessing a total of 100 megsbytes in each file.
sic 100 100 4k O 100m 10 2 a.file b.file

NOTE: Detailed options list available with "sio -help”
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@ Cable controller for switchless cluster (choose option A or B below)
See your network administrator for help connecting to your switches.
Note: Steps 4 and 5 are optional and configuration dependent.
Note: As you insert the connector, you should feel it click into place;
if you do not feel it click, remove it, turn it around and try again.
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Connect port elb to port elb and port e0b to port eOb.

A Two-node switchless cluster

Tooswe cata

100GHE SFP copper cables

N —©xIEITT] 10066€ 55 coppor cables
‘OPTION A: Connect port ela to port ela and port eOa to port eOa.

OPTION B: Connect port ela of each node and port e0a of each
node to the cluster interconnect switches.

|3 [ —

Cable the €OM port and BMC ports to the management switches. To management

Retwork Swches
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