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ABSTRACT / SUMMARY 
MyEMSL is a data management system 
for scientific data produced at EMSL. The 
data must be made accessible to users 
either by a simple directory-style search, 
a metadata search or as part of a 
workflow. To provide these features the 
system requires several points of 
interaction between users and the EMSL 
archive. 
This position paper addresses the 
workshop’s Usability of Storage Systems 
track and summarizes what we have 
accomplished in the development of 
MyEMSL and some of the challenges that 
remain with regard to the interaction 
between users and our archive. 
 

INTRODUCTION 
The MyEMSL data management system was 
developed to collect and archive data produced by 
EMSL instruments. The data is made available to 
the scientists who are allowed access to the data 
via the web and to analyze that data using 
EMSL’s computational resources, including 
Chinook, EMSL’s supercomputer. 

EMSL boasts more then 150 scientific 
instruments that are capable of producing 
terabytes of data each week. The data collected 

by EMSL instruments comes in a wide variety of 
formats including images, spectrographs, single 
value outputs. The data will appear as files 
ranging from a single file on the order of 100 GB 
file to thousands of files on the order 1 MB each. 
Some of the instruments will produce only a 
single file, which currently is entered manually 
into a lab notebook.  

In addition to getting EMSL users their data, the 
MyEMSL archive was designed to be a node in a 
workflow. Raw and processed data is stored in 
the archive, which is connected to computational 
resources. For example, the user can transfer data 
from the archive to a search node running 
Hadoop. The results of this search will be 
transferred back to the MyEMSL archive, then 
passed to Chinook for further processing and 
ultimately presented to the user through a 
visualization tool.  

As with most of MyEMSL, this technique is in its 
infancy. We are examining options for critical 
parts of the infrastructure though most much of it 
is in place and working. 

1. DESIGN OF MyEMSL 
 The design philosophy for MyEMSL was to let 
someone else do the work. The system relies on 
several open source software products such as 
Apache and SLURM. The goal was to select the 
optimal product for each type of component by 
testing the performance and ease of use for each 



 
product.  However, budget, time and other factors 
limited the amount of testing and development 
available to the team. 

Exacerbating this problem was the need to 
understand the use cases for hundreds of 
scientists using hundreds of different instruments. 
Prior to the development of MyEMSL, the 
development team reviewed information 
collected from previous attempts to develop data 
management systems for EMSL. These records 
included information regarding the amount of 
data collected by each instrument, the number 
and sizes of the files produced, the format or 
formats of the data and whether or not further 
processing of the data was required before it was 
released to the end user. The instrument 
information survey was originally collected on 
paper. It has since been moved to a web form and 
repopulated. As new instruments are added to 
EMSL’s instrument suite, the person responsible 
for the instrument will complete this form.  

In addition to collecting fundamental information 
regarding new equipment, the developers need to 
collect information regarding the metadata 
associated with the system. Given the number and 
specialization of each instrument, collecting the 
appropriate information from a one-on-one 
interview is infeasible given our time constraints. 
To address this problem, we are implementing 
two features in this system: a metadata form 
builder and metadata extractors to collect 
metadata that is automatically collected by the 
instrument and stored in the raw or processed 
data files. 

2. COLLECTING METADATA 
Given the evolving nature of science and 
scientific inquiry, the required metadata 
collection set will necessarily evolve. This 
requires MyEMSL to allow for a flexible 
metadata storage system. We define metadata to 
be data used by the end user for searching; a 
description of where the results of an experiment 
reside. When data is transferred from an 
instrument to the archive, the data is divided into 
metadata and raw or processed data. The raw or 
processed data is stored in the archive as a set of 

files and the metadata is stored in a database. To 
facilitate searches, MyEMSL generates specific 
databases based on the field of interest. These act 
as index caches for common—field based—
searches. For example, searches for system 
biologists may include genetic information and 
ignore thermodynamic properties gathered from a 
single experiment. The main point is the scientist 
must be the person defining what is important for 
the scientist. 

The specifics of metadata storage are still under 
investigation. We are currently considering two 
possibilities: a large relational database and a 
quad store. We are experimenting with these 
options using three criteria: performance, ease of 
implementation and ease of use. Of these options, 
only performance is an objective measure. The 
others are clearly subjective and will be tested 
within the constraints of our budget. 

The management of raw, processed and metadata 
lead to two questions: how do we collect 
provenance data and how do we define data using 
common or standardized mechanisms? The 
collection of provenance data begins with an 
EMSL user submitting a sample for analysis. As 
this is the only person who can legitimately 
define the nature of the sample, the user is 
required to complete a “sample submission” 
form. Currently, this form collects only the basic 
data regarding a sample, such as the name of the 
submitter, the date of submission and so on. As 
with the collection of experiment metadata, the 
information required for a given sample type 
must be defined by the scientists responsible for 
operating the instrument. 

Other sources of provenance data include the 
configuration of each instrument used to process 
a sample, the operating environment of the 
instrument and a description of the workflow 
used to process a sample. Some of the data is 
automatically collected from the instrument or 
detectors near the instrument. Others must be 
manually entered before data is loaded into the 
archive. This presents a user-interface problem. 
The system must minimize requirements for 
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manual data collection and it must ensure the data 
is collected. We are still working on this problem. 

3. UNIFYING DATA STANDARDS 
The question regarding common or standardized 
data representations is a difficult one to answer. 
The scientific community agrees on few 
standardized representation and any level. Thus, 
there are several “standards” for each field and 
implementing all of them would be impossible. 
Our approach to this problem is to adopt a single, 
recognized standard for storing metadata and to 
use field-specific representations for the index 
caches. We are currently working with Nanotab 
[1] to represent both nanoparticle and some 
biological data. To generate the index caches, 
MyEMSL requires translators from Nanotab to 
other domain standards. We are currently 
investigating, with input from the scientific 
community, how to implement this feature. 

The central feature of MyEMSL is its ability to 
move files of varying sizes to the archive and to 
retrieve those files. Before a scientist performs 
and experiment, he or she must configure a 
listener called ScopeSave. ScopeSave will 
monitor a specified directory and, when the 
experiment is complete, it will archive and 

compress the directory. The archived data files 
are sent to the archive via an Apache server to a 
storage queue managed by SLURM. When the 
archive is ready to store the input data, the data is 
transferred from the queue to the archive. 

CONCLUSIONS 
MyEMSL is a data management system currently 
in operation at EMSL however we are continuing 
to investigate some features. The system can take 
data from scientific instruments, load the raw, 
processed and metadata in a database and makes 
this data available to users. The main issues under 
investigation relate to the ease of use of the 
system by end users. These include features that 
are directly accessible by the user, for example, 
data transfer from an instrument to the archive 
and features that are indirectly accessible, such as 
the metadata database. 
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