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ACS is a software infrastructure for
the development of distributed systems based
on the Component/Container paradigm

end-to-end: from drt

reduction to control Container

applications Service
common application Interface
framework and design Lifecycle

patterns, not just libraries Interface:

well tested software that Init

avoids duplication Run

shutdown

make upgrades and
maintenance reasonable

common development CORBA Manager PRty
environment and tools Orbs Deployment _mrﬁps.

Open source (LGPL) Services configurations
Used by several projects
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— Distributed error anc
— Distributed logging
— Distributed events
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Publisher/Subscriber mec
Asynchronous communication.
Publisher doesn’t know
about Subscribers.

Subscriber doesn’t know
about Publishers.

Many to many
communication.

Based on CORBA
Notify Service.

~Consum™

er




e Pu
— Pull model (
~ Push
¢ A bmker (Ntf:l i\
messages.

* Message Filtering:
— Channels.

— Structured messages.
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Based on CORBA Notify
Service.
Handles structure
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— Datatype is defined in IEJ';L;
file.
Support set of Quality of
Service properties.

Uses CORBA Naming
Services to make visible the
channel.
Provides:

— SimpleSupplier class

— SimpleConsumer class
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—_ Mars thu. uses a lot of C|

~ Length of the me ssage requires a lot of network
bandwidth.

* CORBA Notify Service doesn’t scale very well.
— Centralized delivery.

* ACS Notification Channel lacks of /ate joining
subscriber feature.
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CORBA N otif
put... it could ONCT HTTEERTONeS
— Better perferme_amﬁ;

— Multicast transport support

— Can be configured to support late joining subscriber
feature.

Would be desirable to provide these features in
ACS: DDS for ACS.



* To compare Data Distribution 5 3rvi t: e J_ﬂ a |

Implement an ACS Notlflcatmn Channel
alternative based on OpenDDS (in C++), trying to
maintain the actual ACS Notification Channel API.

Set up a test suite including some measurement
of throughput or other performance indicators.



Maps:
— SimpleSuppleri DDSPubhshEt .
— SlmpleCUns:u e DDSSubseriber

Offers a very similar A-P-I :

Hide DDS complexity:

— Initialization of entities of DDS.
— Transport selection and initialization of OpenDDS.
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Subscriber.

3. Through p_:ut -tes-t
— 1 Publisher.
— 1 Subscriber.
— Message frequency: as fast as possible.
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Behavior of DDS and NC - 1 Publisher - 1 Subscriber
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Message Arrival Time Average -- 1 Publisher - n Subscribers
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Program Memory Usage (MiB) | Number of Threads |

DDS Subscriber - 12

NC Consumer 2
DDS Publisher (Container)
NC Supplier (Container)
DCPSInfoRepo

NotifyService




* Container cra:
" ™ W OB OB B P
1ne unae .
queuing unde
- | F . e T ..,e:'_'f-l-"'_'-:-'-_:r P ot D
implementations.
-HITCTILALIVITD.,.

* Some values:

Message Received ~&0.000 ~230.000
Maximum Latency [uS] ~2.500.000 ~35.000.000

* The crash can be avoided in DDS

— Set correctly the QoS properties (History and
Resources).



CONCLUSIONS



A lot ﬁfﬁ‘i 10ry
Alot nf‘-ft’-h reaxﬁ‘g

The prututype is used ftJr the E—ELT evaluatiun uf ACS.
Future Work

Get from prototype to “production quality”
Port all other ACS Services now using NS to DDS.
Test and compare with RTI DDS and OpenSplice
Test Multicast protocols.



For more details:

Next ACS workshop:

This work was supported
by the ALMA-Conicyt Fund #31060008
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DDS Peer (Consumer
DDS Peer (Producer) Peear-to-Peer Interaction : ]

Application

Data-centric Q DataReaderListener.on_data_avallable()
Application SubscriberListener.on_data_on_readers{)

Matching Topic,
Incompatible QoS

Communication is not established
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— Channel Name

Offers two simple classes:

— SimpleSupplier, Publisher class
* void publishData(T data)

— SimpleConsumer, Subscriber class
* void consumerReady()
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Event domain
Domain=411
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Topiccan
be used as
Channel
for DDS

MNotification

T
a Channel

Data Type "a” Topic

Data type “b” Topic

Data type “c” Topic
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#pragma DCPS_DATA_ TYPE
"DDS_ SIMPL lﬁ*uﬂﬁ

struct 51mplel;§
unsigned 1ﬂng SEﬁnUm'



LE: :CHANNEL NAME, component, [NC/DDS]);

DDS_SIMPLE_EXAMPLE: :simpleMes
m.seqnum=1;

PUBLISH_DATA(pub_p, DDS_SIMPLE_EXAMPLE::simpleMessage, m);

sleep(1);
pub_p->disconnect();
delete pub_p;
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sub_p->consumerReady();

ACE_Time_Value tv(1e@);
client.run(tv);

sub_p->disconnect();
delete sub_p;
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delivered.
* DDS have the same behavior
— But it can be solved setting correctly the QoS
properties (History and Resources)
* In DDS implementation the “normal”
subscribers don’t have delays.
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Definition of a StructuredEvent

F edEventHe ader fized he ader
ventType event fype

string domain_name = const string defined in an [0 Lfile

string ewvent name ="' (default, but can be cver ridden in set0atac. ) meth od)

O ptionalHeadarF ields wariable_header [ ProperySag)

=hing name = (optionallyd user-defined

oonalhy) user-define d

FilterableEwentBody fikerable data (Propert

0 tonirstances of Propery struchires

any remainder_of body = (o plion alhy’) u=ser- define d




High-level Usage of
ALMA Events




* dcps_ts. pl
» Generated extra classes for type support.



Publisher's thread

‘_| SS Data Reader Listener's thread

transport thread 1

SData Reader Listener's thread
Publisher's thread S Publisher's thread
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Publisher

- S Data Reader Listener's thread
Subscriber S Publisher's thread

transport thread n




» DDS CO
* Participants parz ed by OpenDDS
— DCPSInfoRepo | iof
— Transpor
— Configuration File
* Factories
— Participant
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* Resou rﬁﬁ consl f 5)
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creates a new th r&a 'to estak Eﬁ the communication
between the others partimnts

— Requires a lot of memory in comparison of NC.

Occasionally container crash

— When a subscriber finish after the component is
deactivated
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