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Background MS SQL Server vs MonetDB Performance Task C: Column updates for recalibration Results

The success of large astronomical sky surveys such as the Sloan Digital Sky Survey (SDSS) has _ ,
revolutionized data collection in observational astronomy. Small scale telescope observations performed We compare the performance of MS SQL Server These tasks are currently used by the Vista Science
by individual astronomers are becoming increasingly less common, in favor of dedicated surveys producing vs MonetDB with the small vvvDetectionSmall Archive for the VVV Survey and are typical of tasks . . .

massive data sets. SDSS has produced 50 TB of data with an 18 TB object catalog of 357 million unique data table by monitoring three tasks described below. used for astronomical catalog data curation. run in MonetDB are anyV\(here from a factor of 2-200 tlmes faster than the same tasks run |n.MS_SQL
objects (Abazajian et al., 2009). The upcoming Large Synoptic Survey Telescope (LSST) will produce 60 PB We monitor a 20-column update for two subsets of the detection tables equivalent to two types of >erver. Column updates in particular are much faster with MonetDB than M> SQL Server, which is

with an object c.atalog (_)f 20 biIIi.on rows (lvezic et al., 2008). Accompanying the weallth.of new data are the TaSk A BUIk /Oadln da ta detectors: expected given its column-oriented nature.
problems associated with handling very large data sets. Astronomers are no longer limited by the amount g 1) pawprint with 2e4 rows

of data, but by the ability to quickly and easily handle large data sets and perform analysis. Sy Read” — . : 2) tile with 1e6 rows of detections In the various figures, we show CPU and I/O activity during the execution of the queries involved in

This paper assesses the relative performance of two database ; each Task in MS SQL Server (blue) and MonetDB (red). The run time for each query is given along the
A e L " management systems (DBMS) for data from the VISTA Variables in ll“ “ m m“” j These subsets are determined by an appropriate WHERE clause selecting on a combination of multiframelD x-axis. Given our results from the three tasks tested, MonetDB appears to be a faster and more

215 po 716 05 the Via Lactea (VVV) Survey a large with the goal of detecting = . : and extNum. efficient database management system for the VVV detection table data.

This task involves updating several columns for all detections in a single detector (i.e., updating several
columns for all rows of a subset of the referenced primary key), which is necessary for the recalibration of
photometric or astrometric measurements.

We present a run-time summary of the two database systems with the three tasks in Table 3.
MonetDB significantly outperforms MS SQL Server in terms of speed for each query tested. The tasks
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. variable stars across the Galactic plane and bulge (Saito et al., 2012, S\a/f/?bgc;rez?iinesnrﬂgelltiistgt::cli
" Roworiented Database ) conmnorieneabaabase  CFOSS et al., 2012). The data collected have a detection table .
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_ These pawprint and tile detection subsets are chosen to be completely contained within the An ongoing analysis of the two DBMSs for use with the VVV survey can continue this work in a number
e . : vvvDetectionSmall table, which is itself a subset of the vvvDetection table, ensuring that the same number of ways. First, an extended analysis with various larger data sets would be useful to test the scalability

o f of rows are updated in each table and only the total number of rows is different between the queries run on of each DBMS for databases too large to fit in memory, like the full VVV detection table. Additionally,
) | vvvDetectionSmall and vvvDetection. this analysis was limited to testing of queries with one table. It would also be useful to compare each

. System CFU . DBMS’s performance across multiple tables using JOIN.
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Expe rl m e nta I S etu p Figure 1: Bulk loading data into vvvDetectionSmall with Bytes Written . tter

; SHEAS B summary (seconds) Task B Task C
Virtual Machines Small and Large Data Sets MS SQL Server (left blue) and MonetDB (right red).

We run each database on a dedicated virtual For scalability testing, we compare each database's
machine created through the KVM Virtualization performance handling SQL queries on TaSk B Insertlng & Upda tlng Sequen tlal IDS
platform. 1) a small table that fits in memory

2) a large table that does not.
These are subsets of the actual VVV Survey object
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as shown in Table 1 below. Currently, we have only used vvvDetectionSmall. add rows of new data to the Fiykes Wiikten ] Bytes Vitien " .

existing object detection table, : f 1 | | | f : E . : 2
MS SQL Server MonetDB vvvDetectionSmall vvvDetection which might be done after a S0 H - ‘ I U i ‘ \ ||. ‘ ? ? _ ° "Nomnalized Time (Run time = 22.72 seconds) | | 02 04 08 S
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System 2008 R2 jessie | observations are completed. o | Figure: Column updates for recalibration in vvvDetectionSmall with MS SQL Summa ry
Physical Disks 1 Primary 3 columns f : Server (left blue) and MonetDB (right red). Above shows the results for
Ke multiframelD, extNum, segNum ' System CPU ' _ ti ' int' detector (~2e4 f detecti . Bel h th .
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Memory 12 GB ROWS le7 5e8 The current process for adding | astronomical detection catalog from the VISTA Variables in the Via Lactea (VVV) Survey, a sub-survey
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1) inserting the new rows of | performance testing, we used a subset of the data (1e7 rows) and compare the performance of MS

i i |“ u b ALACEAEEERELAAELAELAARLLAAELAREARLAAREARELARAAARLE SQL Server 2012, the currently implemented row-oriented DBMS, to MonetDB, a column-oriented
‘ 'Y LM (LA RARANAL DBMS. The two DBMSs are evaluated in three realistic tasks in terms of time efficiency and resource
(disk I/0O and CPU) use. We find that, in these three tasks, MonetDB significantly outperforms the
existing MS SQL database.
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System Monitoring with Python 'psutil’ some negative number (top

We have written and implemented a monitoring System statistics figures) and

program that retrieves performance statistics via » CPU utilization (percentage) 2) updating these negative

the Python module psutil - disk 1/O statistics (number, size in bytes, objlDs to provide sequential

(code.google.com/p/psutil/, version 1.0.1). and time in ms of each read and write) unique IDs for every detection in
the table (bottom figures).
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Because psutil is cross-platform, it offers a
consistent method for tracking process and system
utilization information in both Windows and Linux.
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runtime of the task. * memory - RMS and VMS (bytes) vvvDetectionSmall with MS SQL Server (left blue) and MonetDB (right red).
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