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Introduction

IPython Notebook, originally developed by Fernando Perez of University of Berkeley Taverna is a suite of open source tools that allow the design and execution of scientific

(where the core development team is currently based) is a browser-based environment workflows. The running of Taverna Workflows within IPython Notebook allows users to

for interactive computing. Include existing workflows as part of their interactive computing. This provides
IPython users with access to functionality that has been developed for a significant

Users can write, edit and re-run Python scripts. IPython Notebook has support for amount of time and to the large number of shared workflows. In addition, use of workflows

Interactive data visualization and report presentation. A notebook can be saved and provides access to functionality within workflows that may not be readily available within

shared. The code saved in notebooks can be modified and re-run using the same or the Python environment.

different data. The record of a notebook “run” can be saved and displayed in a static

Notebook Viewer. For workflow developers, calling the workflows from IPython Notebook allows: pre-
processing of input data, the chaining of workflow executions with data

IPython Notebooks with embedded workflows can be saved and shared; their static transformations in Python, and the presentation of results and report generation using

\version can be viewed in the IPython Notebook Viewer. IPython’s extensive capabilities.
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Architecture e

| Taverna Player A / Taverna Player \
{}t{ Eyon3 » Allows Taverna workflows to be run as part of a
TPIvl: Notebook website like embedding a video from Youtube CI | en t

 Uses Taverna Portal for user authorization
Ta\{erna I?ortal ‘ « Reads workflows from a Taverna Portal * Uses Taverna Player and its Server to run
InCIUdIng e Runs workflows on a Taverna Server workflows within an IPython Notebook
user identities | \ Has a REST API / « Data passed from the Notebook to the
I and workflows T executing Taverna Workflows
Taverna Player gvcle »  Workflow run’s requests for data answered
Client Package Server / \ within the Notebook using Taverna’s

Taverna Server interaction service

Runs arbitrary Taverna 2 workflows Results retrieved from the run and fed back

Secure, isolated, user-specific workflow into the Notebook

H Taverna Player H ] execution Available from the PyPi registry

Manz_ages c_iata for -separate runs » Tested with BioVelL workflows for data
» Publishes interactions and provenance : : . .
K / refinement and ecological niche modelling.

Taverna Player
Client calls

Use glase /

Connect to Taverna U S e CaS e \
The example notebook shows the running of a series of workflows for

Server -> Player -> Notebook Ecological Niche Modelling (ENM), using the Taverna Player Client and
Notebook -> Player -> Server , the pandas and random Python packages.

Read data file

Notebook -> Player -> Portal
Portal -> Player -> Notebook

Notebook -> Player -> Server

Notebook -> Player -> Portal
Portal -> Player -> Notebook

A file of csv data representing occurrences of species is read. 100 rows are
Server -> Player -> Notebook selected at random for use in the Ecological Niche Modelling.

Notebook -> Player -> Portal

-> ->
FalEl == Pleyer = okl 3 A model is created and projected for the present day and for 2050.

Select random rows

The results of the ENM are re-organized and then used as inputs to two

. . . . other workflows: one to produce statistics and one to calculate the
CI lent C reation I nteraction wit h R un werences (climatic effects) between the projections. /
a4
Run Ecological Niche

In [3]: from tavernaplayerclient import * = 10arc-minutes
bio 01 - Annual Mean Temperature

In [4]: ¢ = Client{'http://dev.at.biovel.eu’, 'player', 'player’) [] bio 11 - Mean Temperature of Coldest Quarter
n : DEEEEL TrEme RS « Player , ‘player bio 12 - Annual Precipitation

[ bio 13 - Precipitation of Wettest Manth .
In [5]: workflows = c.workflows [C] bio 14 - Precipitation of Driest Month I S p ay O eS u S

bio 15 - Precipitation Seasonality (Coefficdent of Variation)
5

. . [T] bio 16 - Precipitation of Wettest Quarter
In [6]: for w in c.workflows: print w.identifier, w.title [T bio 17 - Precipitation of Driest Quarter Organize ENM
outputs for analysis

1 Various output types [[] bio 18 - Precipitation of Warmest Quarter

. [dest te
2 Ecological niche modelling lidest Quarter

- - e (Mean of manthly (max temp - min temp))
_ o o ) 2 a a a 12/BIOT) (= 100}
2 Define with PartitionFinder

sonality (standard deviation *100)

& Partitioning enviromnmental = th
10 Partitioning envirommental In [20]: esw = c. get workflow(20) iydonimio
= ture of Coldest Month
12 Partitioning environmental - - : M . 6
13 Bioclim workflow with inte Run I1STI | k
15 & workflow In [21]: esw_run template = esw.run template

19 BioVelL ESW DIFF - ENM Stat

A .

In [22]: print esw.description

7 .

Use ENM outputs for .‘7\,
: : : difference ' -

In [ ]: |for k in esw run template.inputs.keys(): print k "
In [23]: | pamelist = "now, 2050" i

8
In [24]: | layerlist = projection urls[0] + "," + projection urls[1] Run statistical

In [25]: |esw.run("Example esw run",
{"nameli=zt"™ : nameli=st,
"layerlist":layerlist, 9
"phng size® = 2007 }) Display projections

and difference

/ Future Work \ 4 Links ‘ . Y

Collation of provenance
« The provenance of the workflow runs will be linked with the history generated by IPython Notebook
Creation of Research Objects IPython and IPython Notebook www.ipython.org
« Combine the IPython Notebook, the workflows and the linked provenance within a “Research Object” The Taverna Player code on GitHub at www.github.com/myGrid/taverna-player
- http://lwww.researchobject.org/ The Taverna Player Client package at www.pypi.python.org/pypi/tavernaPlayerClient and the code on GitHub at
Creation of documentation www.github.com/myGrid/DataHackLeiden
» Use IPython or dexy to generate reports about workflow runs \Taverna’s homepage at www.taverna.org.uk /1
Running the Taverna Player directly on the Taverna Server

« The Taverna Player currently has to be within a Taverna Portal, or similar workflow registry.

* Inthe future, Taverna Player will be extended to run directly against a Taverna Server

*  Will allow running of “arbitrary” workflows and allow them to be exposed in IPython Notebook
Improved interaction
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