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PERFORMANCE 
We typically do our performance evaluation by using 

an old copy of the APS dataset which was converted to 
use IRMIS3. On my laptop, a Dell Precision M4300 - 
Intel Core Duo T7500 - 2.20 GHz, the longest query that 
streams all of the 31338 components and their 63911 
relationships takes about 5 seconds. Most of the other 
queries take less than 100 ms. 

Though 5 seconds is not trivial, is actually a good 
number as it is still acceptable at start-up of a GUI or of a 
script. What one gains is that no further roundtrip is 
needed to go through the entire dataset, so searching, 
filtering or providing visual cues is trivial. The other 
queries are well below 500 ms, which is the typical 
threshold of patience for a GUI user. 

The main reason we are able to stream that much 
database rows and relationships is that the number of 
queries are a constant in respect to the amount of data 
retrieved. For example, in the case of components and 
their relationship, we have three queries: one for the 
component themselves, one for the parent relationships 
and on for the child relationships. The queries are 
returned in the same component order, so that we can read 
the first component from the first queries, its parents from 
the second and its children from the third. The entire 
output is created by scrolling through the three queries at 
the same time. 

It also important to note that only half the time is spent 
by the database query. This means, for example, that after 
a pause of 2.5 seconds XML starts coming in, and the 
client can start parsing and interpreting the data. So the 
total latency seen by the client is only slightly more than 5 
seconds since a good part of the parsing happens while 
the data arrives. This is why we used SAX (instead of 
JAXB or DOM) to generate the XML. 

No further optimization was done as these expedients 
gave us a good enough performance. There are other 
areas that could be explored, such as hardware/os tuning, 
streaming XML directly without using SAX, profiling to 
look for unexpected bottlenecks and caching the produced 
XML for the next request. These can be used if in the 
future we need to further improve performance.  

CONCLUSION 
Between October 2008 and October 2009 we had 12 

releases of IRMIS, 6 of which included db schema 

updates. We always had a production instance running, 
which is gathering data as it becomes available. This 
shows that it is possible to evolve the system with little 
impact on the client. 

The data service layer also constitutes a good boundary 
on which to integrate. In particular, NSCL at Michigan 
State University contributed a php API for the data 
service, which adds to the Java API already provided. 
They were also able to build a simple php inventory 
management system, which included a handheld device 
working in disconnected mode: it can be used to scan 
barcodes; it prepares the XML transaction and then sends 
it when it is back online. 

We encourage the reader to consider using a service 
layer in front of other databases or systems they may have 
already deployed as a way to decouple the components 
and allow for better separation of the business rules and 
simplify upgrades. 
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