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Grid 
Technology What messaging is 

•  Messaging is for software components what 
electronic mail is for people 

•  Information production and consumption can be 
decoupled (asynchronous) and use different: 
–  programming languages 
–  operating systems 
–  network protocols 
–  hosts 
–  time 

•  Only a common understanding of the message 
format (JSON, XML, protobuf…) is required 
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Grid 
Technology What messaging is not 

•  Messaging is not suited to: 
–  large data transfers 
–  low latency communication 

•  Message brokers are not message stores 
–  better think of them as higher-level routers 

•  Messaging is not a magic security solution 
–  you still need to define who is allowed to do what 
 

" Messaging is not a magic bullet 
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Grid 
Technology Messaging buzzwords 

•  API: JMS 
•  Concepts: acknowledgement, binding, body, 

channel, credit, encoding, exchange, header, link, 
message, node, persistence, queue, selector, 
session, subscription, topic, transaction… 

•  Protocols: AMQP, MQTT, OpenWire, STOMP, 
XMPP… 

•  Software: ActiveMQ, Apollo, HornetQ, Qpid, MRG, 
RabbitMQ… 
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Grid 
Technology Messaging protocols 

•  STOMP = Streaming Text Orientated Messaging Protocol 
–  very simple and text based 
–  implemented in many languages 
–  supporting basic messaging features (e.g. transaction) 

•  AMQP = Advanced Message Queuing Protocol 
–  major contributors: Cisco, Microsoft, Red Hat, banks… 
–  complete but complex, limited native language support 
–  binary protocol so in theory faster and more compact 
–  major transition: from AMQP 0.x to AMQP 1.0 

•  very new, no backward compatibility, future still unclear 

" “Best protocol” depends on use cases and may change 
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•  ActiveMQ 
–  created in 2004, 5.0 released in 2007, 5.8 Feb 2013 
–  solid but bloated, mature but reaching its end of life 
–  some missing management and monitoring features 

•  Apollo 
–  created in 2011, 1.0 released Feb 2012, 1.6 Feb 2013 
–  defined as “ActiveMQ's next generation of messaging” 
–  feature complete but still missing big scale deployments 

•  RabbitMQ 
–  created in 2007, 3.0.4 released on Mar 2013 
–  small and neat but missing several features 
–  impact of AMQP 1.0’s wider acceptance still unclear 
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ActiveMQ vs. Apollo vs. RabbitMQ 



Grid 
Technology Messaging software 

Broker Qpid MRG HornetQ ActiveMQ Apollo RabbitMQ 

Language Java C++ Java Java Scala Erlang 

Main 
Protocols 

AMQP AMQP proprietary 
STOMP 

OpenWire 
STOMP 
AMQP 
MQTT 

OpenWire 
STOMP 
AMQP 
MQTT 

AMQP 
STOMP 
(MQTT) 

Owner (*) Red Hat FuseSource 
(Progress) 

VMware 

7 September 2012 : Red Hat completed its acquisition of FuseSource 
http://fusesource.com/redhat/ 

Red	  Hat	  
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"   No clear “best of breed” (yet) but this may change 
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•  EMI recommendation: reuse messaging blocks 

•  See: http://cern.ch/messaging-chep2012 
•  So user code can be independent from brokers 

–  no vaporware: this is being used today! 
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Messaging clients (EMI) 
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http://www.eaipatterns.com/ 
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•  The chosen broker software is not very important 
…  and will change with time anyway 

•  Key questions: 
–  how many different applications per service? 
–  how to best tune the broker software? 
–  which resources (RAM, CPU…) are currently needed? 
–  how to make sure the service can scale as needed? 
–  prefer real hardware or virtual machines? 
–  use a controlled or lax configuration? 

•  One size (probably) does not fit all 

Messaging services design 
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•  The number of messages per second is important 
…  but this is not the only parameter to consider 

•  Things to look at: 
–  persistence 
–  message size 
–  amplification factor 
–  number of concurrent connections 
–  number of new connections per second 
–  number of messages to keep in store 
–  rates, sizes and counts distributions 

" Do not (blindly) believe what you can read but 
benchmark to find the best service setup for you 

Messaging performance 
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•  Computer center monitoring use case: 
–  120k clients sending 100 metrics every minute 

•  1 metric per message → 200k msg/sec  versus 
100 metrics per message → 2k msg/sec 
–  drawbacks: bigger messages and harder to filter them 

with selectors 
•  Long-lived clients → 120k concurrent connections  vs. 

1 flush every 5 minutes → ~400 concurrent connections 
–  drawbacks: higher latency and 400 new connections per 

second 
•  Message compression: 

–  CPU time versus network bandwidth and broker storage 

Trade-offs 
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Grid 
Technology Messaging services (EMI) 

produce	  to	  any	   consume	  from	  all	  
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"   dedicated messaging services made of independent brokers 
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•  The “RAID approach” is possible with messaging 
–  however clients must be able to handle errors and retries 

•  High quality is also possible 
–  messaging clients must be mature 

•  buggy clients will always experience a buggy service 
–  stability is a pre-requisite 

•  test new broker software/configuration before deploying 
•  more important: test changes of messaging clients too! 

–  monitoring must be at the same quality level 
•  monitor closely and react quickly 

" Expertise is key to get the most out of messaging 

Service quality 
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Messaging Services @ CERN 
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•  EGI: SAM, APEL, dashboard notifications… 
•  ATLAS/DDM: tracer, notifications 
•  Dashboard: FTS monitoring, Xrootd (monitoring & 

popularity), Diane/Ganga monitoring, T3 job 
monitoring, ATLAS FAX monitoring… 

•  Agile Infrastructure: Lemon (metrics & notifications), 
Castor logs, Puppet’s Mcollective, OpenStack’s 
Nova 

•  Coming soon: ATLAS offline DQ, CORAL 
monitoring, SAM (new), BDII synchronization… 
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Existing messaging services 
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•  Started with vi and YAIM (EGEE era) 
•  Now using: 

–  high-level configuration files (mostly broker independent) 
–  ActiveMQ, Apollo & RabbitMQ are supported 
–  ad-hoc tools and scripts to generate files and/or rpms 

•  Current solution is fully compatible with YAIM, 
Quattor, Chef, Puppet, YUM, cfengine… 

•  Complete integration with Puppet is possible 
–  different technical solutions exist 
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Service configuration 
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•  Started with Nagios (EGEE era) 
•  Current monitoring includes: 

–  ~10 probes per broker instance 
–  ~2 probes per messaging “client” 
–  detailed metrics (broker specific) 
–  trending, predictions, alerts… 

•  including for client metrics 

•  Nagios configuration is large but generated from 
high-level configuration files 

•  Watch out for circular dependencies since Agile 
monitoring will use messaging! 
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Service monitoring 
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•  2 Nagios instances: production and development 
•  24 hosts and 35 brokers 
•  ~600 “services” known by Nagios 
•  ~2500 metrics in Carbon 
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https://.../render?from=-10days&until=now&width=800&height=500& 
target=aliasByNode(scaleToSeconds(nonNegativeDerivative( 

mb.client.ai.prod.*.apollo.castor-prod-producer.sent_messages),1),4) 
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•  Duplication of information exists between: 
–  high-level configuration → broker configuration files 
–  high-level configuration → monitoring configuration files 

•  A higher-level abstraction: 
–  can define clusters, hosts, brokers, services, clients… 
–  can be the “source of truth” for: 

•  broker and monitoring high-level configurations 
•  system management: Quattor, Puppet… 
•  also: DynDNS, documentation… 

–  could be for messaging what LANDB is for networking 
–  has been prototyped using Django + MySQL 

Higher level abstraction 
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•  Messaging has proven to be a useful paradigm 
•  Use of messaging will continue to grow, including 

more diverse and demanding use cases 
•  Messaging technology may change drastically: 

–  convergence of all Red Hat products? 
–  widespread adoption of AMQP 1.0? 

" CERN messaging services will grow and evolve to 
match the needs 
 

http://cern.ch/mig  

Messaging future at CERN 
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