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Vorführender
Präsentationsnotizen
Good afternoon fellow data managers, I hope you survived the long session. I will throw you a candy which will sweet up your fellow scientists who use your database, as it save their time and benifit their research a big deal. And that is, an infrastructure to innovate data intensive science.


What do we usually do in Ecology
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Vorführender
Präsentationsnotizen
We read lots of literature and we have knowledge about our ecosystem. Then we form a hypothesis about the underlying ecological processes, based on which we design our experiment. We create the observation data from the experiment and analyze them to test if our hypothesis is correct. Then we gain knowledge from it. It usually takes one student to do one experiment and get one result.


What is actually needed in Ecology
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Vorführender
Präsentationsnotizen
But ecological systems are extremely complex, a multitude of processes may impact organisms. These processes can vary over time and through space. Many environmental features can affect distributions, therefore, plenty of important predictors must be considered in the system. Given these challenges, the typically used procedure by ecologists is not the best way of understand patterns in biodiversity. 


A new paradigm in Ecology — data driven
approach
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Vorführender
Präsentationsnotizen
For biodiversity studies nowadays, a „data driven approach“ is the new paradigm. Data driven approach refers to scientist uses large volumes of data from multiple fields at large spatial and temporal scales. They analyze them synthetically to discover complex patterns through visualization, simulation, and various types of model building. These patterns provides valuable insights of ecosystem processes and will become knowledge. 


One example
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The difficulties we all share
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Vorführender
Präsentationsnotizen
In theory everything works like a charm, but in reality, we met lots of barriers. In the end, there are not many successful case of ecological synthesis out there. 


The new paradigm for database — data
iIntensive database
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Vorführender
Präsentationsnotizen
Based on the strong demand for data synthesis, the biodiversity or ecological database is also having a paradigm shift. The traditional data archive database can no longer fulfill the need of data intensive science. Instead, users need a database that link all the related datasets together. It allows scientists to share, exchange, merge, and analyze data from bigger and more complex systems efficiently and complements the traditional scientific processes of hypothesis generation and experimental testing to refine our understanding of the natural world. It can even go beyond one single database scale and innovate collaborations between different databases or data centers. 
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Vorführender
Präsentationsnotizen
I will give a detailed illustration about the data intensive database. The traditional database will accept data, store a proper metadata, and preserve the data. The data intensive database in the other hand will do further. Users can discover patterns of data directly from the database, they can integrate and analyze data without download. And thus, the data intensive database is supporting management of every step of ecological data cycle. 


Best practice: KiLI Project
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Vorführender
Präsentationsnotizen
I will now present the best practice for data intensive database: the Kilimanjaro project. The KiLi project studies the biodiversity and ecosystem processes along altitude and disturbance gradients on Mt. Kilimanjaro. It contains 7 subprojects on a total of 60 study sites, which focus on climate characteristics and dynamics, water use and carbon gain, nutrient cycles, plant diversity, functional traits, seed dispersal, and pollinations.


biodiversity PR,

Best practice: KiLi Project — QGE&SE

research

( )
. PlotID . SpeciesID . .
Regional GIS data 2 Primary plot data  [~mp Species trait data
\_ J
A A A
Standardized Metadata (XML)
A A A
No tabular|structure I dimae H Fixed dyntax
a
//— Water/carbon f— %
BLOB data - Relational table
8 — Nutrients — ©
E: 2
® [ Productivity J— 2
€ =
o| | ) T -
5 Richness > Flexible syntax
(]
Mass amagunt & | Abundance [+ ®
— Interactions [ "_é
Q.
Non SQL database L Genetics 1H @ XML table

—~_

m GFO Annual Meeting 2015, Best practices and services in data management, Gottingen


Vorführender
Präsentationsnotizen
KiLi database is based on BExIS in biodiversity Exploratory project. It adapts the infrastructure of BExIS, modify and simplify its functions and procedures, and develops further functions based on it. It contains 3 major components, the GIS data, plot data, and species trait data. These components are linked with universal PlotID, SpeciesID, and TraitID.
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Vorführender
Präsentationsnotizen
In the second phase of KiLi project, we developed a series of data analysis tools for various type of model building or in another phrase „scientific workflow“. Unlike Kepler, we focused on simple and routine procedures for basic analysis so that user can easily use without panic or further guidance.  Scientists can apply quality check, extract part of datasets, merge it with others data, aggregate the data, do statistical analysis, and statistical and geospatial visualization directly at server side. The focus of the database is no longer only data storage, but data synthesis too. Scientists do not need to download or learn the data first to analyze them, which is a super time saver. Furthermore they do not need any statistical programming skills, they could discover patterns of data by just clicking a few buttons. 
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Vorführender
Präsentationsnotizen
To keep our data in high quality is the fundamental of science and the interests of every scientist. In the quality check function, users can define their own criteria to detect outliers or duplicates. The error will then be displayed and can be reported to the owner.
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Vorführender
Präsentationsnotizen
Aggregation by dimensions are specially common for biodiversity research but is time consuming and requires extra knowledge such as SQL or R. The automation of the aggregation function are especially helpful for many scientists, because they are dealing these routine procedure daily. In KiLi project we offer 4 typical aggregate methods (max, min, avg, sum) on any user define variables based on unique dimensions that user defined. Then the aggregated table is displayed, and can be exported or further analyzed.
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Vorführender
Präsentationsnotizen
The ability of sharing and merging dataset is one big step for data synthesis. In KiLi project, all 7 subproject perform their experiment in the same 60 plots. Therefore, the datasets are highly linkable. More specifically, everything dataset is linked with unique PlotID, or TraitID, or SpeciesID. By sharing the same ID, you can merge dataset together. Then the merged result will be shown, which can be further analyzed or downloaded.
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Vorführender
Präsentationsnotizen
Statistically and automatically analyze data directly from database is a huge attraction for scientists. This does not mean it could replace the analysis in personal computers. But it offers the trend and pattern of the data in minimum time without having to download the data. Especially for data synthesis, you can learn others data within a few clicks. In KiLi database, we offer descriptive statistics such as sum, min, max, average, variance, standard deviation, standard error, range, median, mode, and confident intervals. You can also plot for data statistically, e.g. in a scatter plot, histogram, box plot. We also developed project specific plot, such as scatter plot aggregated by habitat, to automate the routine procedure for scientists in KiLi project.
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Vorführender
Präsentationsnotizen
Analyze or aggregate data in a large spatial scale is getting more and more interesting for ecologist these days. There is even a new subject called landscape ecology. However, lots of scientist suffering from the barriers that the GIS software can be costly and requires professional skills. Not many people know that R is not only great for doing statistics, but also for many other tasks, including GIS analysis and working with spatial data. By a delicate project called R.NET, we can bridge R to the .NET framework, which the bexis and kili database is using. So whatever geospatial operation you can do in R, you can also do it on database, with just a click away. 


Data
Integration
and analysis

tools

Data long
term archive

A dance between ice and fire...



Vorführender
Präsentationsnotizen
Now to sum up. Everyone who works with ecological data management knows it is a delicate job. The scientists hate you and need you at the same time. They try to avoid the extra work but they need the archive services. It‘s like a dance between ice and fire. By introducing the data integration and analysis tools to the database, the database is actually helping them to do their daily job. Their lives become easier, they are more willing to upload and share their data. It also promotes the scientists to do cross disciplinary analysis and synthesis. A win-win situation here, and adapting the paradigm of data intensive science. 


Thank you for your attention!
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