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A Messaging Based Data Access Layer
for Client Applications

James Patrick ( patrick@fnal.gov ), Accelerator Division, Fermilab, Batavia, IL

The Fermilab Accelerator Control System has recently integrated use of a publish/subscribe infrastructure as a means of communication between Java client applications and data acquisition middieware. This
supersedes a previous implementation based on Java Remote Method Invocation (RMI). The RMI implementation had issues with network firewalls, client affecting the portability
to other platforms, and lack of authentication. The new system uses the RabbitMQ implementation of the AMQP messaging protocol and broker architecture. This decouples the client and middleware, is more por(able
to other languages, and has proven to be much more reliable. A Java client library provides for single synchronous operations as well as periodic data subscriptions. This new system is now used by the synoptic

display manager application as well as a number of new custom applications.
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-Hence very simple for

Monitoring

~The DAES make available internal statistics, overall state information, and information
about all the requests it is via Java (JMX)
-Aserviet periodically reads this information and makes it available via a web page
-Auser may drill down from the summary page below to get detailed information
-Newer versions of the RabbitMQ broker expose internal information via http

-We are in the process of migrating and will create web pages with this information

Cont

-Single unified control system for the
-Including ASTA and PXIE super
-Known as ACNET
~Three-tier system
~Front-end computers attached to field
~Middle layer services
-alarms, database, archving and
-Acquire data from front-ends via

~Viewer and drag and drop

-Data transmlﬂed between middle Iz

-A new method for this communication
developed to address all of these issut
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il bus: VME, SLD, Arcrst, sthemet, ..

Front-End

CAMAC, VME, PMC, IP, Mutibus, CIA, GPIB,

ACNET Implementation

-Applications, Data Acquisition Engines connect to broker
-Application publishes data request to DAE
~Creates dedicated exchange/queue for reply
-Sends Kerberos ticket in message header for authorization
-DAE acquires data by standard ACNET methods.
-DAE publishes data back to application via broker
Pair of DAES per broker, currently operate with 3 sets
~“Loose” cluster, we currently don't use AMQP clustering
~Heartbeat mechanism detects stalled or failed DAE,
-Resubmits request to different one
-Load balancing by random distribution of requests
-Structured data serialized via ACNET Protocol Buffers rather than AMQP

Applications

Brokers

DAEs

Front End

~This system is now used
-Amodest number of new
-Older applications using J:
-Overall the system perfor

-RabbitMQ is very reliable
-However on the rare

products for this older versi

Conclusions

The Fermilab Accelerator Control System ACNET has recently introduced the RabbitMQ implementation of the AMQP messaging system to transmit data between the middle layer and Java applications. This has
solved major issues with the previous method based on Java RMI such as robustness, firewall configuration, load balancing, and authorization. Work continues on migration to newer versions of the data broker, and

improved load balancing and monitoring of the system.




