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SMRT Portal requires significant hardware and system administration resources for installation and
maintenance. This can be a challenge. There is a very practical alternative for those who only need occasional
access to SMRT Portal: You can run SMRT Portal on the Amazon Cloud using a public Amazon Machine
Image (AMI) that Pacific Biosciences maintains and upgrades. You pay only for the machine time that you use.

This option is useful for running small to medium-sized secondary analysis jobs (bacterial genome assembly,

bacterial base maodification analysis, long amplicon analysis, Iso-Seq™ analysis), and for using SMRT Portal
command-line tools. The AMI we provide is single-node only, and does not support distributed computing.

To analyze data with SMRT® Analysis using the AMI, follow these steps:

Step Running SMRT® Analysis on Amazon Links

Setting up the Amazon Machine Image page 1

2 Setting up SMRT Portal on the Amazon Machine Image page 4

3 Using SSH to access your instance page 5
4 Uploading Your Data to SMRT Portal using one of these three methods:

a) Filezilla page 6

b) scp page 7

c) Mount an existing S3 bucket to the EC2 instance. page 7

5 Stopping or terminating the Amazon Machine Image Instance page 8

Step 1: Setting up the Amazon Machine Image

Goto http://aws. amazon. comand create an Amazon Web Services™ account.
Click My Account, then choose AWS Management Console. (Sign in first if asked.)
Set the location to US East (N. Virginia) on the upper-right of the page.

Click EC2.

Click Launch Instance.

Click the Community AMIs tab, under Quick Start.

ok wpnpE

ﬁ AWS v Services

1. Choose AMI 2. Choose Instance

Step 1: Choose an A
An AMI is a template that contains
Marketplace; or you can select on
Quick Start
My AMIs

AWS Marketplace
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7. Search for smrt, choose the latest instance, then click Select. (This may take several minutes to load.)
8. Choose an appropriate Instance Type for your analysis, then click Next: Configure Instance Details.
» For bacterial analysis, select m3.2xlarge from the General Purpose family.
* For mammalian analysis, select r3.8xlarge from the Memory Optimized family.
» Note: A micro instance is not sufficient to analyze lambda.

* Note the number in the vCPUs column. After completing the setup, set the NPROC setting in / anal ysi s/ et c/
snrt pi pe. r ¢ to the correct number selected in this step.

Step 2: Choose an Instance Type
jamazon EC2 provides a wide selection of instance types optimized to fit different use cases. Instances are virtual servers that can run applications. They have varying combinations of CPU, memory, storage, and networking capacity.
Jand give you the flexibility to choose the appropriate mix of resources for your applications. Learn more about instance types and how they can meet your computing needs.

Filter by:  All instance types ~ All generations ~  Show/Hide Columns

Currently selected: m3_2xlarge (26 ECUs, 8 vCPUs, 2.5 GHz. Intel Xeon ES-2670v2, 30 GiB memory. 2 x 80 GiB Storage Capacity)

Family Type vCPUs (i Memory (GIB) Instance Storage (GB) i EBS-Optimized Available i/ - Network Performance (|
Micro instances '”Ic_ i 1 0613 E£BS only . Very Low
= 12
General purpose m3.medium 1 375 1x4(SSD) - Moderate
General purpose m3.large 2 75 1x%32(S5D) - Maderate
General purpose m3.xlarge 4 15 2x 40 (S5D) Yes High

Qﬂeml purpese m3.2xlarge 8 30 2x 80 (S8D) Yes High
Cancel Previous ( Next: Configure Instaw

9. Leave Step 3: Configure Instance Detail as is and click Next: Add Storage.

10. Leave Step 4: Add Storage as is and click Next: Tag Instance.

11. Enter an arbitrary string for the Name value (snvt port al is a good default.), then click Next: Configure
Security Group.

12. Under Assign a security group, select Create a new security group. If you have launched a SMRT Portal
AMI before, you can choose Select an existing security group and use one that you previously
configured.

13. To access SMRT Portal both via the web and via ssh, you need to open the required ports on the server you
are launching. Under Protocol, SSH with Port Range 22 should already be listed.

14. Click Add Rule.

15. From the Type pull-down menu, select Custom TCP Rule. Enter 8080 in the Port Range field. (This opens
the port necessary for SMRT Portal web access.)

16. Click Review and Launch.
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T AWS ~  Services ~ Edit

) Choase kstance Type 3 Canfigurs Instance s AddStorage 5 Toginstnce 8 Configure Security Group 7. Review

Step 6: Configure Security Group
A security group Is a sat of firewall rules that contral the traffic for YOU' Instance. On this page, you can add rules to allow spacific traffic to reach your Instance. For example, If you want to set up 3 web server and allow Intarnet traffic to
reach your instance, add rules that allow unrestricted access io i TTP and HTTPS ports. You can create a new security group or select from an existing one below. Learn more about Amazon EC2 security groups.

Assign a security group: (@ Create a new security group

Select an existing security group

Security group name: Iaunch-wizard-1
Description: launch-wizard-1 created 2014-12-18T11:17:23.27/8-08:00
Type | Protocol i Port Range (| Source |
S5H - f : Anywhere = [x]
Custom TCP Rule - F 8088 Anywhare = [ [x]

Add Rule

Warning

Rules with source of 0.0.0.0/0 allow all IP addressas 1o access your instance. We recommend selting sacurity group rules to allow access from known IF addresses only

T
Cancel Ple\riuus
s ——
17. Disregard the security group and free usage tier warning and click Launch.

18. In the pop-up window, select Create a new key pair and name the key pair. Click Download Key Pair and
save the file to a safe location on your local machine. (The key pair file has a . pemextension.)
19. Click Launch Instances.

Select an existing key pair or create a new key pair X

A key pair consists of a public key that AWS stores, and a private kKey file that you store. Together,

they allow you to connect to your instance securely. For Windows AMIs, the private key file is required

to obtain the password used to log into your instance. For Linux AMIs, the private key file allows you to
securely SSH into your instance.

Create a new key pair -

Key pair name
SMRTPortal

» Download Key Pair

You have to download the private key file (* pem file) before you can continue.
Store it in a secure and accessible location. You will not be able to download the

file again after it's created.

Cancel

20. To view your launched instance, click View Instances in the bottom right corner of the page. This will take
you back to the Instances page of the EC2 Management Console (where we started). Your instance will take
a few minutes to boot up and run through a status check.
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ﬁ Services v  Edit -~ Meredith Ashby ¥  N. Virginia *  Help v

EC2 Dashboard = Launch Instance Actions v S B 9
Events k =
Tags Filter: Allinstances ¥  All instance types v 1 Search Instances b 1to 1 of 1 Instances
Reporis

Name Instance ID +« Instance Type - Availability Zone Instance State ~ Status Checks Alarm Status Public DNS
Instances SMRTPortal i-4a28306a m1.large us-east-1d @ running Z  Initializing None Y ec2-54-84-226-2(
Spot Requests
Reserved Instances

21. Select the instance you just created and note the Public DNS address in the Description tab.
Note: You will need this address later on.

Launch Instance Connect Actions v
s | o % 0
Filter: Allinstances ¥  All instance types v Search Instances x 1to 1 of 1 Instances
a Name Instance ID « Instance Type Availability Zone Instance State Status Checks Alarm Status Public DNS
E SMRTPortal i-4a28306a m1.large us-east-1d i) running & 22 check.. None Y&  ec2-54-84-226-208.compute-1.amazonaws.com
« M 3
Description Status Checks Monitoring Tags i
Instance ID  i-4a28306a @ Public DNS  ec2-54-84-226-208_compute-1.amazonaws.com
Instance state  running Public IP 5484 226 208

Step 2: Setting up SMRT® Portal on the Amazon Machine Image

Create a SMRT® Portal administrative user. (You only need to do this once.)

1. Use your web browser to access the cloud SMRT® Portal instance by entering

http://<public_dns>: 8080/ snrtportal

Click Register at the top right.

Create a user named admi ni strat or (all lowercase). This user is special, as it is the only user that does

not require activation on creation.

4. Enter the user name adni ni strator.

5. Enter an email address. All administrative emails, such as new user registrations, will be sent to this
address. Note: You won't actually be able to receive email unless you specify an email server that your
instance of AMI can see.

wn

6. Enter the password and confirm the password.
7. Click Register.
@SMR‘I'@Portal Home Help About Log On
DESIGN JOB MONITOR JOBS VIEW DATA

Create a New Account

include 8 or more characters and are

Account Information:

(I T adminisirator

Emai
Confirm password: TRTTIXC RN
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Step 3: Using SSH to Access your Instance

For Mac OS or Linux

1. Ensure that the permissions for the key pair file (with a . pemextension) you saved in Step 18 are correct.
From a terminal window, enter the following:

$ chnod 400 KEYPAI R pem
$ ssh -i KEYPAI R pem ubunt u@ anazon- dns}

For Windows

1. Use PUTTY and PuTTYgen to convert your . pemto a . ppk file (once per key) then access the AMI. Open
PuTTYgen and click Load. You need to view all files to see and select the . pemfile.

5
E PuTTY Key Generator P |

File Key Conyersions Help

Key
No key.

Actions

Generate a public/private key pair

Load an existing private key file Load
Save the generated key Save public key Save private ke

Parameters

Type of key to generate:
) 55H-1 (RSA) @ S5H-2 RSA ) 55H-2 DSA

Number of bits in a generated key: 1024

2. Click Save private key.

r 5
E PuTTY Key Generator ol
File Key Conyersions Help
Key
Public key for pasting into OpenS5H authorized_keys file:
sshrsa

AAAABINzaClyc 2EAAAADAQABAAABAGCEWYrSMpHbvG/hMSSFVmxC2KnmMzG =
HPXJUGdE/rM5n TX5ut —
+FIDnVuVe Klgkp WwxabA2v DEgr20X2630 Dk Yij5FJqFOyb ZQdk7z/0Thamb EhLHWO

cUufhGEgRZ3CjgKuTAb4EIGm MvGRyKFEnXbdKiDzNbOF/44VsFRuwBaDAPIOVSXC ~

Key fingerprint: sshsa 2048 07.3c:28:03.73.6b:0cb1.6e.dd:.07.ed . 63:81fa.af
Key comment: imported-opensshtey
Key passphrase:

Confirm passphrase:

Actions
Generate a public/private key pair
Load an existing private key file Load
Save the generated key I Save puq Save private key I
Parameters
Type of key to generste:
) SSH-1(RSA) @ S5H-2 RSA ) 55H-2 DSA
Number of bits in a generated key: 1024

3. Close PuTTYgen and open PuTTY. Enter the public DNS address of your AMI in the Host Name field.
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Basic options for your PuT T session

Specify the destination you want to connect to I
Host Name (or IP address) Port
ec2-54-84-226-208 compute-1.amazonay 22
: eatures Connection type:
- Windaw () Raw () Telnet ) Rlogin @ SSH () Seral
P ggﬁ:::::_ce Load, save or delete a stored session
.. Translation Saved Sessions
- Selection
I Colours Default Settings Load
[=- Connection appslab01
- Data appslab02 -
.. Proy ftp workaround E
T
- Rlogin
55H
- Serial

C}use window on exit: .
) Mways () Never @ Only on clean exit

4. Inthe left menu, expand SSH and click Auth. Click Browse to select the private key .ppk file you just made, then click
Open to open the connection to your AMI. When prompted, log in as ubunt u.

Category:

- Options controlling SSH authentication

[7] Bypass authentication entirely (SSH-2 only)
Display pre-authentication banner (SSH-2 only)

?.\.Y‘-n;dﬂ;weamnca Authertication methods
Lo Beiawour [¥] Attempt authentication using Pageant
- Translation [] Attempt TIS or CryptoCard auth (SSH-1)
Selection Attempt "keyboard-interactive” auth (S5H-2)
- Colours

Authertication parameters
[T] Allow agent forwarding

[] Allow attempted changes of usemame in S5H-2
Private key file for authentication:

C:\Users'mashby'\Documents Trainings
3

(=1 Connaction

m

For the next step, you can upload data to SMRT Portal using one of three methods: FileZilla, scp, or mounting
an existing S3 bucket.

Step 4a: Uploading Your Data to SMRT® Portal using FileZilla (Windows)

1. Download and install FileZilla, a free FTP client. (http://fil ezill a- proj ect. or g/ downl oad. php)
2. In Filezilla, choose Edit > Settings, then click Connection > SFTP.

FileZill

[ Fiezila - . as sele =
File Edit View Transfer Server Bockmarks Help
EE v e
1 Settings

Host: —
Select page: Public Key Authentication

= Connection + | To support public key authentication, FileZila nesds o know the private keys to
E-FTP
-~ Active mode
Passive mode
FTP Praxy Filerame Comment Data
SFTP
Local site: | \ Generic proxy
= Desktop E-Transfers
- Fle Types
File exists action
E- Interface
- Themes
Date/time format
Filesize format

Frivate keys:

mn

- File lists
Filename Language < I | »
- - File editing ke
[ s Prre
o oK.
esD: Iternatively you can use the Pageant tool from PUTTY to manage your keys,
FileZila does recogrize Pageant.
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3. Click Add keyfile... and select either the . ppk file you generated with PuTTYgen (if you used that for SSH
access) or the . pemfile you downloaded in Step 18.

4. If you selected the . pemfile, you see a dialog box asking for permission to convert the file. Click Yes and

save the file with a different name, suchas snmrtportal _filezill a. ppk.

Click OK.

Enter the Public DNS address (from Step 21) in the Host field.

Enter ubunt u in the Username field.

Enter 22 in the Port field.

Click Quickconnect to log on to the remote SMRT Portal instance.

0. In the Remote Site box, enter / opt / snrt anal ysi s/ comrmon/ i nput s_dr opbox. You see the path name
change as FileZilla connects to the folder, as the name is a symlink.

11. In the Local Site box, locate the files to transfer and drag them over to the Remote Site box.

BoOoxo~NoO

E sftps/fubuntu@ec2-54-84-226-208.compute-1.amazonaws.com - FileZilla [ |

File Edit View Transfer Server Bookmarks Help

A~ IFIEFER) S s B &k®| 5@ TN

Host: sftp:/fec2-54-84-226  Username: ubuntu Password: Port: 22 L
Command: cd "inputs_dropbox” -
Response: New directory is: "/mntfuserdata.dfinputs_dropbox”
Status: Directory listing successful
Status: Retrieving directory listing. ..
Command: cd “fopt/smrtanalysis”
Fesponse: Mew directory is: "fopt/smrtanalysis-2. 1.0"
Status: Directory listing successful -

Local site: | Y - | Remote site: |fmntfuserdata.dﬁnputs_dropbox ﬁ -
=l Desktop : -

- inputs_dropbox

i | My Documents
+-78 Computer

smrtanalysis-2.1.0

----- 2 admin

- @ analysis

+- |, commen 2
Filename, Filesize Filetype Last modified Filename = Filesize Filetype Last modified Permissions  Owner/(
&c Local Disk !
N CD Drive

E directory listi
3. Drag Files, mpty directory listing

You can now use SMRT® Portal to scan inputs and run analysis jobs.

Step 4b: Uploading Your Data to SMRT® Portal using scp

Open a terminal session and use scp to push, from your local machine, input data into the SMRT®
Portal dropbox:

scp -r -i customer.pem<path to | ocal data directory> ubuntu@ amazon-dns}:/opt/snrtanal ysi s/ userdata/
i nput s_dr opbox

Step 4c: Copying data from an existing S3 bucket to the EC2 instance

The simplest way to share data from an amazon S3 instance is to have the S3 owner make the data public
through their S3 Console. Use this command in your AMI to copy the data into your current directory:

$ wget http://s3.amazonaws. coni public_S3/folder/file.ext

If the data is private, you can use Amazon Web Services Command Line Interface (AWS CLI) to copy data from
a S3 volume whose owner has shared the security key with you.

To import SMRT Cells you have copied into your server, do the following within SMRT Portal:
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Click Import and Manage.
Click Import SMRT Cells.
Click Add and enter the path to the data: / hone/ user name/ my_dat a.
Click OK, then click Scan.

PonE

Step 5: Stopping or Terminating the Amazon Machine Instance

Note: After you are finished working with the AMI, please remember to stop the instance, as you are charged
an hourly rate.

» When the instance is stopped, you are not charged hourly, but you are charged for storage.
* When the instance is terminated, you are not charged hourly, nor are you charged for storage.

1. Click Instances, then right-click the running instance and choose Instance State > Stop.
2. Click Instances, then right-click a non-running instance and choose Instance State > Terminate.

Pricing Information

http://aws.amazon.com/ec2/pricing/

For Research Use Only. Not for use in diagnostic procedures. © Copyright 2010 - 2015, Pacific Biosciences of California, Inc. All rights
reserved. Information in this document is subject to change without notice. Pacific Biosciences assumes no responsibility for any errors
or omissions in this document. Certain notices, terms, conditions and/or use restrictions may pertain to your use of Pacific Biosciences
products and/or third party products. Please refer to the applicable Pacific Biosciences Terms and Conditions of Sale and the applicable
license terms at http://www.pacifichiosciences.com/licenses.html.

Pacific Biosciences, the Pacific Biosciences logo, PacBio, SMRT, SMRTbell and Iso-Seq are trademarks of Pacific Biosciences.
BluePippin and SageELF are trademarks of Sage Science, Inc. NGS-go and NGSengine are trademarks of GenDx. All other trademarks
are the sole property of their respective owners.

Amazon Web Services and AWS are trademarks of Amazon.com, Inc. or its affiliates in the United States and/or other countries.
FileZilla is a trademark of individual Tim Kosse, a resident of the Federal Republic of Germany, in the United States and/or other

countries.
P/N 100-184-200-07
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