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@ Discovery Environment

Discovery Environment - Mozilla Firefox

& Discovery Environm...
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PostgreSQL

the world's most advanced open source database

(and more)
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RODS

Integrated Rule-oriented Database System

Data storage & organization for large amounts of data
Known and used by scientists already

Where mostly-all the data comes from & goes to in our
usage

Gateway into High-Performance Computing capabilities
through HTTP APIs

Used for jobs which need HPC capabilities, but through
same interfaces for end users within the DE

Software container system, registry, etc.

Known and used by scientists already

Used for encapsulation & reproducibility of execution,
distribution of tools within cluster, ease of use
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A brief tour of the interfaces around jobs
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App interface

(for final users who just want to
do some science)

= Trimmomatic 0,35.0

Analysis Name: Trimmomatic_0.35.0 analysisl

* Inputs
* Parameters
* Phred Quality Score:
PHRED+33 (more common}
* Unpaired Output 1:
unpaired_outputl.fastg
Palindrome Clip Threshold:
30
Window Size:
20
Minimum Read Length:
50
* Log file name:

trimmomatic_trim.log

* Paired End or Single End Mode:

Paired End

* Output File 2:

output? fastg

Simple Clip Threshold:
10

Leading Quality:

3

Read Crop Length:

0

* Output File 1:
output.fastg

Seed Mismatches:

2

* Unpaired Output 2:
unpaired_output2.fastg

Window Size:

'@ exke ekexhekkhe e <e ee<hee el <«<e

Launch Analysis



App editor interface (for intermediate users or internal people, creating interfaces around tools)

.
£~ DEWord Count (multiHile)
H Save y Preview -

App ltems

Section

Section

Files/Folders

Multiple Input Files

Files

Input File

T

Input Folder

Text/Mumerical Input

I Info Text

Single-line Text

I Text

Multi-line Text

I Text H

Command line view
WC-w, -m, -C,

[*] %

E Argument order

DE Word Count (multi-file)

Tool used:

wc0.0.1

* App name:

DE Word Count (multi-file)

* App description:

Counts the number of words in a set of files

* Parameters

countlines
countwords
count characters

count bytes
* Input Files:

Name

ee

Details: count lines
Checkbox label:

count lines

Checked:
Mot Checked:

Check item by default

Do notdisplay this item in the app.

Tool tip text: (2]}
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Workflow editor (a bit rudimentary though...)

- Automate Workflow
H Save
gp Add Y Remove I Move Up
«”  Workflow Information Step Mame
1 Compress with bzip2 (for pipeline)
| 2 DE Word Count (multi-file)

|« Select & Order Apps

«” Match Qutputs to Inputs

Quick Tips -

You must add 2 or more
apps to this workflow.

Switch View

Description

Bzip2 file compression utility. Make it smaller! Writes to a file ‘co...

Counts the number of words in a set of files

€= Automate Workflow
H Save

«  Workflow Information

«  Select & Order Apps

| < Match Qutputs to Inputs |

Quick Tips -

Atleastone input for
each app must come
from an output of a
previous app.

| Step 1: Compress with bzip2 (for pipeline)
Input file:
Output(s): compressed.bz2

| Step 2: DE Word Count (multi-file)
Input Files: Step 1: compressed.bz2

Output(s):

Switch View
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Tool interface

(for software authors or internal
people, who build images that get
sent to internal Docker registry)

Request New Tool Installation

Discovery Environment tools are executables or binaries from which apps are

built.

Before a new app can be created, the tool that app is based on must be made

available in the DE.

This form contains the required information needed for our team to install your

new toal.

Once your request is submitted, you will receive status updates as the

installation progresses.

4 | Tool Information

“What is the name of the toaol 7

* Please briefly describe the tool:

Submit

Cancel

Tool Admin &) %

* Tool Name: trimmomatic-0.33
Description: Trimmomatic: A flexible trimmer for lllumina Sequence Data.

* Type:

Adtribution: Dr. R. Veera Manikandan
Version: 0.32

* Location: https:/iplantcollaborative.org

Tool Implementation |

* Implementor: drveera

* Implementor drveera@cmcvellore.ac.in

Email:

Sample Input Files: 2]

dgp Add 3 Delete

File Name(s)

Sample Output Files: ]

ogp Add 3¢ Delete

File Name(s)

Container Image

* Name: 5000/rimmomatic
Tag v0.33
URL: hitps:/) 5000Arimmomatic

| Container Details

Name

Working Directory:

WARNING: Do not add a tool withoutan Entry Point setting if its Docker image also does not have a default "'ENTRYPOINT'. If a tool like this is required, then its Network
Mode setting should be setto “none” to contain any risky scripts run by this tool.

Entry Point:

Memory Limit:

Save/Update Cancel
pdal ™




Now let's talk about just the HTCondor part, behind the scenes
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kifshare

condor_launcher

Condor [

— _ Jjob_status_to_apps_adapter
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(maybe | should focus this a bit)
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condor_launcher

kifshare Condor [

e
-

4
[
1
. f
1
———————— - 1 _ _'__..._—_'_—__‘_‘-
~ 1 | — ===
- -
irods_exchange de_exchange
- pr T T
- \ 1 -
. RabbnM,Q’ . - - al
. _ ,_l- - = ] i
EF gl =
info_typer dewey infosquito anon_files

=D

Elasticsearch

agavecb

terram
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Jjob_status_to_apps_adapter

Jjob_status_recorder

PostgreSQL

Grouper
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Apps services

* entry-point
* coordinate mixed pipelines

starts, stops, cancels

condor-launcher
* establish queues for communication with job
* submit job to HTCondor

stops, cancels

submit, rm for cleanup status updates, notifications bubble up

road-runner
# fetch files with file tool container
* run tasks in docker
* report updates on AMQP
* listen for updates as needed

status recorder,
propagator,
notifications listeners

internal Docker registry




Future (potential) Work & Ideas

Time limitation (e.g., 48h per job, then request more)

Other computational limits (number of processes (no forkbombs!), memory, CPU, network)
Interactive jobs (iPython etc., or even just for exploration)

More complex (non-linear, more flexible) workflows

Public APIs and command-line tools (expand into more technical users)

“connect your own compute” - spin up machines with appropriate software, put
keys/other credentials into DE and have your own jobs go to non-limited, no-waiting
compute you control

(question time!)

more to say/ask?

https://de.iplantcollaborative.org/

(try it out yourself) lan McEwen

University of Arizona
mian@cyverse.org
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