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The Heimdall Data Access Platform(HDAP) is targeted for database dependent
applications to perform and scale befter in a simple and transparent manner.
Performance is optimized by reducing the following:

1. Connection setup time
2. Query round trip time
3. Query execution time, in particular on insert, update and delete operations

Current solutions today require additional development for integration, substantial
expenditure, and often added latency that the optimization product itself needs to
overcome when deployed. Heimdall is designed to insure the lowest development
cost while increasing performance and scalability.

Improving Connection Setup Time

The first aspect of performance is preparing a connection for a query. A common
solution is to leverage connection pooling, which initiates connections before they
are needed. Most applications leverage this technique, but often, they are used in a
sub-optimal manner. Most application pooling logic is configured to perform a “test
on borrow” when using a connection however, as the connection may time-out
before it is used. This additional query before any other query adds additional
latency, and reduces the value of the connection pool in many situations.

Heimdall resolves this issue by providing mulfiple layers of error checking. First, a “test
on idle” option can be configured, which verifies that the connection is still available
only when not in active use. This mitigates latency on actual queries, as they don't
have to wait for the connection to be tested. Second, Heimdall actively monitors for
exceptions on connections, and will check the connection after any exception before
allowing reuse. Third, it can cache the result of upstream health-checks (typically
“select 1” or “select 1 from dual”) and deliver the response from our cache.

The net result of these behaviors is a reliable set of connections with minimal
overhead. Also, as Heimdall provides redundancy mechanisms, it can help reduce
the impact of database failures or network disruption when managing connections.

Copyright © 2016 Heimdall Data, Inc.  www.heimdalldata.com WHITEPAPER 1


file:///C:/Users/Su/Documents/www.heimdalldata.com

WHITEPAPER

Application Performance
Optimization with Heimdall Data

D AT A

Reducing Query Round Trip Time

The latency between the application server and database may be several
milliseconds or more. Individually this isn't very noficeable to a user, but often an
application will generafe dozens of queries to render a single web page. This is
particularly noticeable when content management systems are used, as each
individual object on a page is managed in a database, and requires a query to find
the proper reference.

Heimdall reduces the impact of round trip fime latency by caching query responses af
the application level, and providing the answer often in a few microseconds, which is
several orders of a magnitude faster than what a database or proxy will typically
respond with across a network, even if the database is doing query caching
itself. The key to this is the caching inside of the application JVM, which reduces the
impact even of creating java objects of the response set.

There is a risk with query caching at the application level (or caching in general),
however; how does the result cache synchronize with the database when a write is
performed? Heimdall answers this through a multitiered approach that detects when
changes happen at the table level, and invalidates the table’s cache. First, Heimdall
will detect what table is being written to, and immediately invalidate all cached
objects so that the read will bring in fresh data from the server. Second, Heimdall
works in conjunction with the database to determine when a table has been written to,
and within a second, invalidate the tables. This ensures that when any applicafion
modifies the datq, the cache is immediately invalidated.

The Heimdall cache system can achieve a 50% or higher cache hit rate with very litfle
configuration, along with a reduction in data access time. This results in faster
application performance and lower database overhead and resource requirements.

Query execution time

The last component of database performance is the  synchronous Processing
actual time spent waiting for the database to complete Request
an operation, most notably database modification

commands, which tend to be the slowest. Heimdall Database
provides several mechanisms to solve this bottleneck, processing
including asynchronous modifications and query y
transformation. Response
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Normal database modifications follows a synchronous flow mode, where an
application thread is blocked during the entire insert operation, resulting in a long
time, even for simple inserts, as shown. The red line represents the time lost in the
main application while waiting for the database.

Asynchronous database modificatfions is the fechnique

of identifying modifications that are necessary but not Asynehronous Processing

time or order dependent. And, if they are removed from Request

the critical code path, the base application will continue Database
to function. Heimdall operates on such modifications by Response | Processing
opfionally inserfing them info an asynchronous queue

for the database. The application will receive a v

response back indicafing that the modification has

completed immediately, while the actual operation will continue in the
background. As an example, when the applicafion writes audit logs of a user’s
activity, it will not impact the application if this write happens at a slightly lafter time
and is allowed to move to the next task. The net result of asynchronous modifications
is that the application will not be blocked by a long operation, resulting in improved
response time for the users. When an async modification fails, the failure will be
logged fo the Heimdall logs as an exception, so errors can be fracked and recfified.

The second piece for execution optimization is query transformation. Long-running
queries (besides modifications) may be a result of inefficient programming code (e.g.
no qualifiers). By simply reordering a where clause may improve the execution of a
database. Or, adding a “limit 1” when a full table scan is occurring may reduce much
of the overhead on the database. Heimdall allows simple regex based policies to
capture of inefficient queries, and rewrite them for faster execution.

Ssummary

In combination with all the features described above, most applications that are
database dependent can realize af least a 50%-60% reduction in database load, while
receiving a corresponding increase in performance. For inferactive applications, this
can dramatically improve productivity and reduce user complaints for a minimal cost
and effort.

For more information about how Heimdall Data can benefit your applications and fo
request an evaluation, contact us at saleseheimdalldata.com today!
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