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Prototype Architecture

Video feed from off-board source (UAV)
Distributor sendsvideo to hosts on ship’s networ k
Users hostsrecelve video and display it

Users send commandsto UAV to
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Why is Adaptation Necessary?

e Limited resources

— CPU and network bandwidth are shared by
many applications, not just video

— Some applications are of higher priority than
others, so it becomes necessary to adapt in
response to scheduling and resource
management decisions
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UAV adaptive tactics

NETWORK RESERVATION
eUnder excessive Network load - Use
IntServ/DiffServ to reserve bandwidth

Distributor

nol ESIT oo

X

Xy
- \]_:

LOAD BALANCING
*Excessive CPU load -
Move distributor to more

[ | lightly loaded host
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DATA FILTERING
*Excessive network or CPU load - Drop frames
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Why use a Framework?

o Quality Objects (QuO)
— provides higher level programming model for
specifying application-level QoS
« CORBA Audio/Video Service

— abstracts away network programming concerns
such as connection management

« ACE QoS API (AQoSA)
— uniform API for QoS (RSVP, GQoS)
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UAYV application design

CORBA ANV
CORBA AN Streaming Service
Stregmlng + AQOSA Resource
Service vid Reservation (IntServ)

Video ( 7 'aeo / [ Video Video
Source — \ | Distributor N __ \ /> Display =¥ Display
Process \ eservation Proxy

requests
Observed throughput
Frame filtering
commands
VIDEO DISPLAY HOST 1
QuoO
/ Contract ///
UAV VIDEO DISPLAY HOST 2
Video
File VIDEO DISTRIBUTION .
HOST .
UAV *
SIMULATION
HOST VIDEO DISPLAY HOST N
Common middleware services
TAO CORBA A/V Service Reused Off the Shelf Software
QuO DVDView video player
AQO0SA
TAO Naming Service
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Functionality of the UAV architecture

S\QSECOG > Video Distributor 1y Display Proxy < Video Display
Srrmees Process Process Process
Functionality Base Functionality Base Functionality
* Read bytes * Receive frames * Receive frames
from afile * Send frames to registered receivers * Display frames on the screen
* Convert into
frames Other intertwined aspects Other intertwined aspects
) _Send ol Functional: QoS:
pipe » Framefiltering (i.e., frame dropping) * Measuring framerate
Other inter- _
twined QoS Real Time:
aspects * Measuring framerate * Removing time stamp
e Timing: » Measuring resour ce usage and * Removing sequencing
periodic availability (CPU and network) » Discarding frameif late or out of
delivery of » Adapting to performance degradation sequence
frames (e.g., frame dropping, load balancing)
VIDEO DISPLAY HOST 1
Real Time:
* Time stamping VIDEO DISPLAY HOST 2
UAV » Sequencing S
SIMULATION
HOST VIDEO DISTRIBUTION HOST VIDEO DISPLAY HOST N
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Quality Objects (QuO)

e Providesa higher level programming model for

specifying application QoS

— operating regions specified in QuUO Contracts

— transitions between regions trigger adaptive behaviors
o Support for different middleware architectures

— CORBA (Javaand C++)

— Java RMI

— local method call
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Specifying QoS behaviors with QuO

lic:

C++ Application Code ?eh&'iOfTimGﬂampO -

Constructor

A R oo bnder (void);
pa—— { void distributor::send_frame(ACE_Message Block *frame) G e
{ P;‘/?“CC: rut . | f - - - init (int arge, char **argv, CORBA::Environment&);
public: onsiructor { { Method to pace and send data from afile.
111 Constructor meh(gg'd); - s I np aceo M ETH ODCA L L pace_data (CORBA::Environment &);
Sender (void); ethod toinitialize the various data components. . _ . . Accessor to the connection manager.
i Matolnvaizetheverd it it (e srge her "y, CORBAEnvironmente); ACE M e_Block *timed_msg = add_timestamp(frame ool Merege &cotmecton menege (1o
’
intinit (int arge, char **argy, I//Mahodda‘xo :‘gg&ﬂ*sﬂ dala"cmg;"& - . - . - - Amount of debugging info to print out: 0= none, 10 = lots
int pace_data ::Environment &); ! . debug_level_;
(i et remoteObj->send_frame(timed_msg); } ac "
111 Accessor to the connection Connection_Manager & connection_manager (void); Method to parse the command line arguments.
Connection Maneger &conneq] /// Amount of debuigging info to print out: 0= none, 10= s }
/1l Amount of debugging info tf int debug_level_;

e == void displayproxy::send_frame(ACE_Message Block *frame) - Dt
T . {extern long last_time_processed; Corancis

Y { . stributor (void);
D 8

TR i inplaceof METHODCALL { Dot o
public: onstructor . — . . Initialize data components.
 Contructr Disributr (voi); ACE_Message Block *timed _msg = remove_timestamp(frame, tSp);  finicnage e ++aov. corsa:environment )
Distributor (voic); ’//D Psgf‘ﬁf(- ) ) — - — ) ) — Paseargs.
etenitur i P if (tsp>=last_time _processed) { // isthisalate frame T o
111 Initialize data components. intinit (int argc, char **argv, nvironment &); . . . done (void) const;
it g, e, | P v remoteObj->send_frame(timed_msg); i done ()
11l Parseargs. ;?Fra'se,:rgsumhagc‘ chard‘j argv); — — Accessor to connection manager.
int parse args int arge, char * /I Flag to know when weare done. H — . nnection_Manager & connection_manager (void);
oo whoasaea] I done(void con: last_time_processed = tsp; et SRR S
int done (void) const; void done (int); behavior H debug_level_;
void done (int); J11 Accessor to connection manager. } oo
1l Accessor to connection manf /C//onnedlonaM:;Te &connection_manager (void); ’ { ddis Connection manager.

Amount Igging output to print out; 0 = none, 10 = lots. void di :
e | s ¢ inplad /I else drop frame, a more recent frame has already been delivered

int debug_level_; protected:

protected: /Il Connection manager. 1 ex| } .

111 Connection manager. ’
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Video Fiter? >h{ o 150 Display | | Video
Periodi L .
De|iver§5>->|)|stnbuto Seq. N © ove) gg?\}'g Proxy P Display

imestamy
Process Filter?>> Sleraselilt Process| | Process

UAV VIDEO DISPLAY HOST 1

SIMULATION \

HOST VIDEO DISTRIBUTION HOST VIDEO DISPLAY HOST 2

VIDEO DISPLAY HOST N
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CORBA Audio/Video Streaming Service

e Goalsof OMG CORBA A/V Service Specification

— Define standard mechanisms for:
o Stream Establishment
e Stream Control
« Multiple Flows
« Multiple Protocols
e QoS

o Goalsof TAO A/V Streaming Service Project

— Implement OMG CORBA A/V Service Specification using
TAO
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CORBA A/V Service Overview

______________________________________________________________________________

Stream Stream

: ' |Stream Interface Stream Interface | :
EndPoint | : : | EndPoint
. I | Object | :

(Sink) Control Object Control Objec i (Source)
Stream Stream
Adaptor | POA POA .| Adaptor

A A
ORB
Multimedia Stream
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CORBA A/V Service Overview

o
P v StreamCitrl
Contoller /= Stearm — controlling the stream
ndPoin ndPain
M Device e MMDevice

— interfacefor logical or

AN physical device
1 Multimedia :
— L Stream _— . StreamEndP0|.n.t
Ve One er devi PP — network specific
[ ] One per device
Consumer Q One per stream aSPGCtS of a stream
e Vdev
— properties of the
stream
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QoS Enabled TAO A/V Service

e TAO AV QoS Framework
— AQO0SA
— QoS Mapping
— QoS Monitoring
— QoS Adaptation

(o ] (@0 )] |+ ACE QOSAPI (AQOSA)
‘:’ = — RAPI
— GQOoS

ACE COMPONENTS
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AQO0SA API
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Streaming Service
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AGQoSA QoS Session

Request
Reservations
Accepl / Reject
Jas Event
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Bindsflowsto reservationsin auniform
and portable way

Encapsulates application’ s notion of the
underlying network QoS

Separates QoS properties of its sessions
from low-level socket data transfer

aspects

Allows the application to specify and
request QoS. Be notified if the QoS was
not available

Updatesitself based on QoS naotifications
Portably wraps the QoS parameters

| mplementation targets (RSVP)
Resource reSerV ation Protocol

— RAPI & GQoS
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AQO0SA Architecture

Application

AQoSA

Providar

Cas
Protacaol
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Connection Establishment

bind_devs (aM MlDevice, bM M Device)

StreamCitrl

QoS Monitor
/. .

R é%‘e«

0% QQ%}

0

ALENIPOINY ~ create |20 Jsessich BENdPOY

°oooreserve pathooo

aVDev ) < . » bVDev
configure

qos events
—
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Change in QoS

QoS Monitor N s
NS

Shaping m
Filter 5
;
& S
-- AQO0SA X
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Integrating TAO A/V inthe UAV Application

Video Display Process

S\O/Ldrig Video Distributor | ¢ M ore fI eX| bl e than ad- hOC
Process ANV Streart SOCKet code

Video
«Facilitated additional features: P| ol

Code

*Multiple Viewers

*Multiple receivers

Queue Size =M ovable distributors
v || oo *Network level QoS (with
File AQOSA)
QuO Adaptive Con
VIDEO DISTRIBUI
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Further References and Obtaining Software

o http://www.dist-systems.bbn.com/tech/QuO/
— information about QuO framework
— to obtain QuO, send e-mail to quo-help@bbn.com
o http://www.cs.wustl.edu/~schmidt/TAO.html
— source code for TAO ORB, CORBA A/V service, and AQ0SA

— UAV application uses TAO 1.1.15 or higher (TAO 1.2 mgjor releaseis
Imminent)

— further information can be obtained via e-mail from av@oomworks.com
e Contact information:

— Craig Rodrigues, crodrigu@bbn.com, 1-617-873-4725
— Yamuna Krishnamurthy, yamuna@oomworks.com, 1-314-726-1368

BBN TECHNOLOGIES C}-
A Varizon Compary OOMWORKS



