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Chapter 1

Intro duction

1.1 Scope

The Software Architectural Design Documert (SADD) presens the architectural design of the
Event Driven DIS PDU Logger. It describesthe structure of componerts (that is, modules and
classes)of the Logger, the relationships between them, and the way in which they dynamically
interact. The SADD alsodescribeswhat designprocessesve are following (including why we chose
it) aswell asthe designmethodology usedto derive the system'sarchitecture.

It is assumedthe reader will have read the Software Requiremens Speci cation (SRS) and that
this documert will be read with referenceto the SRS, since this SADD also de nes the desired
behaviour given the requiremerts within it.

1.2 Aim

The systemarchitecture de ned in this documert servesmultiple purposes:

2 To break down the complexity of the systemsothat the designteam can analyseand design
componerts.

2 To corvey the major decisionsmadein the designphaseto the coders.
2 To analysethe functionality sothat required componerts can be identi ed.
2 To analysethe service-lewel requiremerts sothat the method of delivery can be designed.

2 To allow the dewelopmen of the Software Detail Design (SDD) according this architectural
design.

1.3 Intended Audience

As is somewhattypical of Architectural Designs,this documert is not meart to be \read" in the
standard sense. Rather, it is meant to be \used" by the Design and Testing Teamsby referring
to the information contained within. Howewver other peopleare still able to readit to gain a fuller
understanding of the system. Thus the intended audienceis:

Software Arc hitectural Design Document { Team O



1.4 People

2 Client
2 Team
2 Supervisor

2 Auditors

1.4 People

1.4.1 Client

The Client for this project is:

Name: Dr. Lucien Zalcman

Compary: DefenceDepartment/ DefenceScienceand
Tednology Organisation (DSTO)

Address: Air Operations Division

506 Lorimer Street
FishermansBend
Port Melbourne, 3207
Phone Number: 96267704
Email; lucien.zalcman@dsto.defence.gov.au

1.4.2 Team

The team for this project is Team O, consisting of:

Team Member login ID  Phone Number
Nadia Davidson  nadiad 0412913044
Miles Izzo mgi 0403071632
Patrick Donelan pdonelan 0421089007
Jereny Harrap  jpharrap 0402211578
Partick Chen bingc 0403284718

1.4.3 Supervisor

The supervisor for this project is Mei Chi Tam, contactable at the following email addresses:

mtam@students.cs.mu.oz.au
mctam@unimelb.edu.au

Mei Chi is also contable on 0411389 980.
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1.5 De nitions and Acron yms 3

1.4.4 External Review ers/Auditors Details

Reviewer login ID  Phone Number
Gregory Feely gafeel 93474403
Ko-Chen Wo  kocw 0425806 206
Aaron lles arronli 93400503

Chi Zhang czh 0411626 856

1.45 Course Coordinator

Coordinator login 1D
Ed Kazmierczak ed

1.5 De nitions and Acron yms

For a complete list of the de nitions and acronyms usedin the remainder of this documert, refer
to the Glossary
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Chapter 2

Design Pro cess

We have decidedto use The Booch Method as our chosendesignmethodology. The Booch Method
is a well-documented, proven method for object-oriented analysis and design. It has gonethrough
two major revisions and is currently being updated a third time to re°ect the experiencegained
with the method over the last decade. We will be combining this with the Phase Approach as

speci ed by the Client. Referto Section 4.2 of the Software Requiremerts Speci cation (SRS) for
details of ead phase.

2.1 Overview

[12] The Booch Method notation di®ersfrom other OO methodologiesbecauseit certres on the
dewvelopmert of four fundamenal models of the system:

2 The Logical Model (object diagrams)
2 The Physical Model (module diagrams)
2 The Static Model (classdiagrams)

2 The Dynamic Model (state models)

Thesemaodels documert components: classespbjects, operations, modules, processesand the rela-

tionships betweenthem. We will be using Class, Object and Module diagramsto documert these
models.

2.2 Justi cation

There are a number of reasonswhy we have chosenThe Booch Method for our designmethodology:

2 Booch describesthe analysis and design processas \r ound-trip iterative desigr :

{ Identify the classesand objects at a given level of abstraction
{ Identify the semarics of the classesand objects
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2.2 Justi cation 5

{ Identify the relationships amongstthese classesand objects
{ Implement theseclassesand objects

The idea is to iterate through the seweral layers of the abstraction until the ertire system
is understood. At ead layer, sewral models are built. There are no rules on the order of
creation of the models, nor are there rules on how much information should appear on a given
model. There are no completenesscriteria for the models stated in ead method. The net
e®ectis that Booch is a much looser method than other OO design methodologies. This is
good for our project sinceit ts in well with our iterative phasedapproac as described in
the SRS.

2 Booch discusseshuilding the design models at several \lev els of abstraction”, where objects
in one level are usedto construct objects at other levels. As the designer'sunderstanding
of a problem increases,this leadsto the discovery of deeper layers of abstraction which can
then be incorporated. This makesit easierfor the designteam to commencedesign quickly
by simplifying the rst stepsof the designprocess. Once again, this ties in closely with our
speci cation asdetailed in the SRS.

2 |n Booch, a systemcan be broken down into parts and ead part can be worked on separately
This will allow usto spreadthe work evenly over the designteam, which is important in our
project sincethe expected workload in the implementation phaseis quite high.

2 Booch usesmodelsto help visualise and reasonabout important aspects of a systemin an ad
hoc manner. The modelsare generally heary with \adornments" - the dewveloper is encouraged
to annotate the modelsasrequired. Booch's method doesnot require completenes®or absolute
consistency but instead usesthe models as a basis for adding detail until the system is
completed. This will allow usto quickly get started on the earlier phasesof developmert.
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Chapter 3

Mo dule Design

This sectionis aimed at providing a speci ¢ layout of the project at a particular level of abstraction
{ namely, at the Module level.

The term \Mo dule" usedhereis not de ned asmeaninga separate le or class. It is simply a method
usedto map the Data Flow Diagrams (DFDs) from the Software Requiremert Speci cation (SRS)
to a more de ned structure. A module can encompassone or more classes.

3.1 System Overview

From the DFDs in the SRS, the systemwasbroken up into four distinct modules. An extra module
was alsorealised{ for de ning PDU typesand display attributes.

2 User Interface Module
2 Control Module

2 Data AccessModule

2 Network AccessModule

2 Scripting Module

Referto SRS Section 3.2, speci cally gures 3 and 4, to seethe DFDs that helped decide how to
break up the systeminto these modules.

The system was broken up into this form, asit was clear that there were v e distinctly di®eren
typesof modules:

User Interface Mo dule: Required for the userto interact with the logger.

Control Mo dule: Neededto processinformation sert from the User Interface Module. Provides
a facility to executea certain function (lik e Play or Record).

Data Access Mo dule: Provides an interface to accessingdata within the project. Includes the
databaseaccessnterface and class,aswell asvarious data storageclasses.De nes data types,
structures and classesand managesaccesso a database.
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3.2 Guide to class structure 7

Net work Access Mo dule: Sendsand receivesbroadcast UDP padkets (PDUSs).

Scripting Mo dule: Provides a meansto read data from script Tes.

This format was chosenasit clearly de nes eah elemen of the systemand groups similar classes
together. There are many other ways to designthe module decomposition, such as incorporating
the Control and User Interface modules or the Control and Scripting Modules, but thesewould not
allow the systemto be as clearly de ned (in terms of speci ¢ functionality of ead module) as it
currently is.

See gure 3.1for an object diagram of the system. This diagram usesUML notation for the objects.
Consult a UML text for a data dictionary ?7.

The MainEntry classis the top level of the system, and the main entry point for the applica-
tion. It contains a single Main() method which calls the Settings classto initialise settings,
the ConfigScripting classto load and parse a con guration script, and then calls the runs the
application with GUImainasthe user interface.

The rest of this section details how ead module is broken down into classes.

3.2 Guide to class structure
The classesare preserted in the following format:

Description: A description of what this classdoesoverall.
Resp onsibilities: A list of functionality { basically, what the classis responsible for providing.

Metho ds and Prop erties: A list of methods and properties (variables and accessors}hat this
classprovides, including a short description of what the method/prop erty does. Any extra
relevant information about the method/prop erty would go here too. Usually only public
methods/prop erties needgo here.

Collab oration: A list of classesthat this classcollaborates with. That is, any (EDDIS) classes
that this classwill needto instantiate. Any non-classcollaboration could also be mentioned
here (ie. The User). Classesdo not necessarilyneedto have a list of classesf those classes
are primarily data storageclasses.

3.3 User Interface Mo dule

The User Interface module will cortain all methods and properties required for the initializing,

creating, drawing and (user) event handling of the application. This will consist of the class
GUImainwhich will provide the userwith the main interface to the system. The User Interface is
described in greater detail in Section 5.
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3.3 User Interface Mo dule

Figure 3.1: Initial Object Diagram
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3.3 User Interface Mo dule 9

3.3.1 The GUImain class

Description:  This classis called by the MainEntry class(the top-level of the program). It shall
cortain methods to handle everis particular to the User Interface, provide the user with
functionality, and presen to the usera graphical view of the data being transmitted.

Resp onsibilities:  The Main GUI classis responsible for:

2 |nitializing the main window and cortrols.

2 Providing the userwith the ability to save and load PDU databases.
2 Providing the userwith an interactive graph of DIS everts.

2 Providing the userwith playback buttons.

2 Providing the userwith the ability to changesettings.

2 Handling usereverts (such asclick or type).

2 Displaying data (event and time) and controls.

Metho ds and Prop erties: Methods that GUImainde nes are:

2 GUImain() { performs form/windo w initialization. Setsthe minimum size of the form.
Saves the default window title. Updates the time text boxes with the default values.
Setsthe logger cortrol class.

Collab oration: The GUImainclasscollaborates with:

2 LoggerControl
2 The user

3.3.2 The PDUGraphing class

Description: The PDU Graphing classis usedto draw all graphing data to the User Interface.
Resp onsibilities: The PDUGraphingclassis responsible for:

2 Displaying generatedgraphs of eat entry in an evert list.
Metho ds and Prop erties: Public methods that PDUGraphingde nes are:

2 PDUGraphing() { constructor to initialize the graphing class, taking as argumerts a
PDUScripting classand a Graphics class(Windows.Forms).

2 Generate() { given a PDUScripting object, this method generatesa graph for eadh
erntry in an evert list using (and storing in) a list of PDUGraph objects.

2 DrawNodes() { given a TreeNadeCollection object, draws ead evert basedon whether
the evert (node) is enabledand visible.

Collab oration: The PDUGraphingclasscollaborates with:

2 PDUGraph
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3.4 Control Mo dule 10

3.3.3 The PDUGraph class

Description: The PDU Graph classis usedto generatea single evert's graph.
Resp onsibilities: The PDUGrapltlassis responsible for:

2 Reading data parsedfrom scripting Tes.
2 Reading data from a database.
2 Generating a graph using this informaiton.

Metho ds and Prop erties: Public methods and properties that PDUGraplie nes are:

2 PDUGraph(){ constructor to initialize the graph.

2 Generate() { generatesa graph givena PDUScripting object, an IDataAccessinterface
object, and an evert index number (in the node list).

2 Image { accessorto Bitmap object of the graph.
Collab oration: The PDUGrapltlasscollaborates with:

2 Nothing

3.4 Control Mo dule

This module describesthe cortrol of the logging, that is, the functionality required to cortrol the
logging and playing of data. This module cortains:

2 LoggerControl , for cortrolling the logging process.

2 Settings , for initialising various system settings.

2 Validate , for validating various types.

2 Logger, for interfacing betweenNetwork Access,DatabaseAccess,and Time Control objects.
2 Timer, for keepingtrack of time.

2 MainEntry, the main entry point of the application, for initialization and instantiation.

3.4.1 The MainEn try class

Description:  The MainEntry classis the main entry point for the application. It cortains a Main
method which initializes settings and begins such things as the log le. It also chedks the
keysin the con guration Te and initializes the Ul beforerunning the applications.

Resp onsibilities: The MainEntry classis responsible for:

2 |nitializing all relevant settings that are not related to the UI.
2 |nitializing and running the Ul itself.
2 Creating an error log.
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3.4 Control Mo dule 11

Metho ds and Prop erties: Public methods that MainEntry de nes are:
2 Main() { performsall the operations listed above.
Collab oration: The MainEntry classcollaborates with:

2 Settings
2 Error
2 GUIMain

3.4.2 The LoggerCon trol class

Description:  Ther Logger Control classprovides an interface betweenthe User Interface and the
badk end, allowing the logging processto be controlled.

Resp onsibilities:  The LoggerControl classis responsible for:

2 Providing a meansto “play' data.
2 Providing a meansto “record' data.
2 Providing accesdo time via pauseand stop functions.

Metho ds and Prop erties: Public methods that LoggerControl de nes are:

2 LoggerControl() { performs any initialization required for starting a logger.

2 Speed{ setsthe speedof the logger.

2 LoggerTime { Getsthe current time of the logger (if playing or recording).

2 TransmittedPDUs { Gets the number of PDUs sert or received in the current thread.

2 DroppedPDU$ Gets the number of PDUs that could not be sert/receiv edin the current
thread.

2 Playing { Returns true if loggeris currently playing.

2 Recording { Returns true if loggeris currently recording.

2 Paused{ Returns true if loggeris currently paused.

2 Play() { Createsa new thread for playing bad/resuming data.
2 Record() { Createsa new thread for starting/resuming a recording.
2 Pause() { Pausesa recording or playback thread.

2 Stop() { Stops (halts) a recording/playing.

2 Skip() { Calls the Logger.Skip() method.

2 New() { Calls the Logger.New() method.

2 Load() { Calls the Logger.Load() method.

2 Save() { Calls the Logger.Save() method.

2 Dispose() { stopsand shuts down the logger (if it exists).

Collab oration: The LoggerControl classcollaborates with:

2 GUImain
2 Logger
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3.4 Control Mo dule 12

3.4.3 The Settings class

Description:  The Settings classstores all settings and options required for the EDDIS system.
Each property of the Settings classshould be declaredstatic , asall settings are namespace-
wide.

Resp onsibilities:  The Settings classis responsible for:

2 |nitializing all relevant settings and options.
2 Storing all settings and options.

Metho ds and Prop erties: Public methods that Settings de nes are:

2 |nitialize() { Initializes all settings with default values. This would be called before
loading any con guration script.

Collab oration: The Settings classcollaborates with:

2 Nothing

3.4.4 The Validate class

Description:  Provides methods for validating certain types, and corverting them to other types
within the EDDIS system. Note that this classis no longer relevant to EDDIS as the client
doesnot want any componerts with userentry (which this classprovided validation for).

Resp onsibilities:  The Validate classis responsible for:
2 Validating and corverting certain typesfor usewithin the EDDIS system.
Metho ds and Prop erties: Public methods that Validate de nes are:

2 str2long() { Converts a string to a long, and returns the same string. Additional
formatting canbeapplied to the returned string by specifying the “format' property. This
property takesthe formatting style usedin ToString . Also, a minimum and maximum
range can be speci ed that the converted string must fall within. If the string validation
fails, the original long is returned.

Collab oration: The Validate classcollaborates with:

2 Nothing

3.45 The Logger class

Description:  Contin uously retrievesdata (when playing) from the databaseand sendsit over the
network, and cortin uously readsnetwork data (when recording) and storesit in the database.

Resp onsibilities:  The Logger classis responsible for:

2 Providing the link betweenthe Network Accessand Database Accessmodules.
2 Providing the main functionality for the application.
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3.4 Control Mo dule 13

Metho ds and Prop erties: Public methods that Logger de nes are:

2 Speed{ Setsthe logger's playback speed.
2 TransmittedPDUs { Gets the number of PDUs sert or received in the current thread.

2 DroppedPDU$ Gets the number of PDUs that could not be sert/receiv edin the current
thread.

2 LoggerTime { Getsthe current time of the logger (if playing or recording).
2 Running { Returns true if the loggeris currently running.
2 Waiting { Returns true if the loggeris currently waiting (paused).

2 Logger() { Constructor that performs any initialization necessaryfor starting the log-
ging. Instantiates the Network, Database,and Timer classes.

2 Send() { Continuously retrievesdata from the databaseand sendsit over the network
at the speedspeci ed in the Settings class.

2 Receive() { Continuously retrievesdata from the network and storesit in the database.

2 Wait() { Causeseither a Sendor Receive loop to pauseits current operation. Usually
called from a di®erert thread.

2 Skip() { Given a direction SkipEnum skips the logger forward or badkwards by 5%.
2 New() { Calls the IDataAccess.New() method.

2 Load() { Calls the IDataAccess.Load() method.

2 Save() { Calls the IDataAccess.Save() method.

Collab oration: The Logger classcollaborates with:

2 NetAccess
2 |DataAccess
2 Timer

3.4.6 The Error class

Description:  The Error reporting classis usedto report and log error messageshat arise as a
result of errors and warnings occurring in the system. All menbers of this classare declared
static

Resp onsibilities:  The Error classis responsible for:

2 Posting error messageso the supplied Windows Form.
2 Logging error messageso the supplied Te.

Metho ds and Prop erties: Methods and properties that Error de nes are:

2 Message{ Accessorto return the current error message.Clearsthe error messageafter
returning.

2 Any{ Accessorto return true if there is an error messagewaiting.
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3.5 Data Access Mo dule 14

2 Init() { Initializes the Error classgiven a Windows Form object to direct all message-
boxes. Overloadedto also accepta boolean value for debugginginfo (true if on), and a
string specifying a Tename for logging to be output to. Defaults are “false' for debug
info, and a temporary Tename for logging.

2 Post() { Overloadedmethod to post an error messaggto be handled later). Can take
a string (single message)two strings (single messageand a debug messagevhich is only
displayedin 'debug mode’), or a string and an Exception (again only displayedin debug
mode). Also calls Log.

2 Log() { Given a string messagethis method appendsthe messageo the error log Te
supplied.

2 Handle() { Handlesthe error messaggassumingthere is one) by displaying a message-
box on the default Windows Form.

Collab oration: The Error classcollaborates with:

2 Nothing

3.4.7 The Timer class

Description:  The Timer classis reponsible for keepingtrack of time at a speci ed (and variable)
speed.

Resp onsibilities:  The Timer classis responsible for:
2 Keeping track of time.
Metho ds and Prop erties: Public methods that Timer de nes are:

2 Speed{ Accessorto set the speedthat the timer is operating at.
2 Current { Accessorto get the current time of the timer.

2 Timer() { Initializes the timer, resetsvariables. Overloadedto take a Time object asan
o®set(ie is addedto the time reported).

2 Start() { Starts the timer. Overloadedto accepta speedratio (default is 1.0).

2 Stop() { Stopsthe timer.

2 Pause() { Pausesthe running timer.

2 Resume(){ Resumesthe timer after a Pause

2 Skip() { Takesa value to skip by. Can be > 0 or < 0. Skipsthe timer by this value.

Collab oration: The Timer classcollaborates with:

2 Logger

3.5 Data Access Mo dule

This module contains classedfor accessingand manipulating event data.
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3.5.1 The PDU class

Description: The PDU storage classis usedto store data contained within a PDU that could
have beenreceived over a network or stored in a database.

Resp onsibilities: The PDWclassis responsible for:

2 Storing PDU data.
2 Providing various meansto accessPDU data.
2 Providing functionality to perform operations on PDU data.

Metho ds and Prop erties: Public methods and properties that PDWle nes are:

2 header { Object that storesthe PDU header(PDUHeadér
2 data { Array of bytes that storesthe PDU data (not including header).

2 PDU(){ Constructor (overloaded). Initializes a new PDU given either an array of bytes
(assumedto also contain the header) or an array of bytes plus a PDUHeadeobject.

2 ToArray() { Returns a byte array represenation of the PDU (including header).
2 ToArray_nohdr() { Returns a byte array represettation of the PDU (excluding header).
2 Also de ned are the following operators:

Theseare usedfor performing operations on two PDU objects. Equality is de ned when
ead byte of the ToArray represenation of both objects is equal.
Collab oration: The PDWlasscollaborates with:

2 PDUHeader

3.5.2 The PDUHeader class

Description: The PDU Headerstorageclassis usedto store data describinga PDU (DIS) header.
Resp onsibilities: The PDUHeadeclassis responsible for:

2 Storing PDU headerdata.
2 Providing various meansto accessPDU headerdata.

Metho ds and Prop erties: Methods and properties that PDUHeadede nes are:

2 version { The 8-bit DIS version.

2 id { The 8-bit exerciselD.

2 type { The 8-bit PDU DIS type.

2 family { The 8-bit PDU family.

2 timestamp { The 32-bit timestamp.

length { The 16-bit length of the PDU this header belongs'to.

N
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2 padding { Resened 16-bits (not used).

2 Size { Accessorto return the size of a PDU header. Should be static . Equal to 12
bytes (96 bits).

2 PDUHeader(){ Constructor (overloaded). Given no parameters,a zero' PDU headeris
created (one where all properties are zero, except Size of course). Given a byte array,
lIs out all the properties in the headerusing the rst 'Size' bytes.

2 ToArray() { Returns a byte array represenation of this PDU header. Opposite of
passingthe constructor a byte array (that is, this method converts the headerbadk to
its original byte array form).

Collab oration: The PDUHeadeclasscollaborates with:

2 Nothing

3.5.3 The Time class

Description:  The Time storage classis Used to store time and corvert between di®ereri time
formats (ie. timestamp ! hours/minutes/seconds! string).

Resp onsibilities:  The Time classis responsible for:

2 Represeling time in various formats.

2 Storing time.

2 Comparing time.

2 Performing operations (such as addition) on time.

Metho ds and Prop erties: Public methods and properties that Time de nes are:

2 Timestamp{ Accessorto get and set the timestamp.

2 Hours { Accessorto get and set the hours.

2 Minutes { Accessorto get and set the minutes.

2 Seconds{ Accessorto get and set the seconds.

2 Milliseconds { Accessorto get and set the milliseconds.

2 Time() { Overloadedmethod to initialize time (using timestamp or empty (zero)).
2 clone() { Createsa copy of this classand returns it.

2 ToArray() { Converts the timestamp to a byte array.

2 ToString() { Overloadedmethod to cornvert the time to a string represenation of the
timestamp, or hh:mm:ss.xxx where xxx is the number of decimal placesfor milliseconds
to be accurate to.

2 Also de ned are the following operators:

+, ++, ==, !:’ >S= <=

Theseare usedfor performing operations on two Time objects. Equality is de ned when
the Timestamps for two Time objects are equal. Other operations are performed on the
Timestamp value of the object(s).
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Collab oration: The Time classcollaborates with:

2 Nothing

3.5.4 The IDataAccess class

Description: The IDataAccess classis an interface “wrapper' for the database. Any database
padage can be usedwithout a®ectingthe rest of the systemaslong asthis classis rewritten
to call the appropriate functions.

Resp onsibilities:  The IDataAccess classis responsible for:

2 Creating an empty accessdatabaseby making a copy of the template.mdb.
2 Creating a table in the database.

2 |nserting valuesinto the createdtable (storing data).

2 Retrieving data from the database.

2 Closing the connectionto a databasesession.

Metho ds and Prop erties: Methods that IDataACcess de nes are:

2 Driver { Accessorto get a string the databaseusesto connectto its databasepadkage.
2 pushStart() { Readiesthe databasefor insertion of data.

2 push() { Takesa Time and aref PDUWbbject. Inserts the PDU given into the database
at the time given. Returns true on success.

2 pushEnd() { Shuts down the databaseinsertion.

2 pullstart() { Readiesthe databasefor selection. Takesa Time object from where to
start selectingfrom.

2 pull) { Selectsa PDU from the database. Given a ref Time object and a out PDU
object, selectsthe next PDU at the next time from the databaseand Tls the objects
given. Returns true on success.

2 pullend() { Shuts down the databaseselection.

2 New() { Creates a new (clean) database and resetsany Settings variables. Returns
true on success.

2 Save() { Savesthe current database (if there is one). Takesa full path name (with
‘Tename) as a string, returns true on success.

2 Load() { Loadsa database. Takesa full path name (with Tename) as a string, returns
true on success.

Collab oration: The |IDataAccess classcollaborates with:

2 Logger

3.6 Network Access Mo dule

This module describesthe classesand methods required for transmitting and reading UDP padkets
on a broadcast network. This module only de nes the NetAccess classfor receiving and transmit-
ting PDUs.
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3.6.1 The NetAccess class

Description:  The Network Accessclassis usedto sendand read UDP padkets over a broadcast
network.

Resp onsibilities:  The NetAccess classis responsible for:

2 Receiving a padket.
2 Sendinga padket.
2 |nitializing and binding the network socket.

Metho ds and Prop erties: Public methods that NetAccess de nes are:

2 NetAccess() { initializes the NetAccessobject.

2 listen() { createsa network sacket, binds it to the DIS port and begins bu®ering
padets.

2 GetPDU(){ returns a PDU.
2 send() { readiesthe systemfor sendingPDUs over a network.
2 PutPDU() { broadcastsa PDU over a network.

2 stop() { Returns NetAccessobject to default state by closingand shutting down receiwe
soacket (this empties the network bu®erwhich may contain received padets).

Collab oration: The NetAccess classcollaborates with:

2 Logger

3.7 Scripting Mo dule

This module describesthe classesand methods required for reading script Tes which de ne PDU
types,as well as which PDUs to display on the graph, and con guration scripts.

3.7.1 The Con gScripting class

Description:  The Con guration Scripting classis usedto load and store all items in a con gura-
tion script Te.

Resp onsibilities:  The ConfigScripting  classis responsible for:

2 Parsing a con guration script.
2 Providing accesgo data de ned in this script.
2 Providing a way to seard for a speci ¢ key and return a value this key de ned.

Metho ds and Prop erties: Public methods and properties that ConfigScripting de nes are:

2 ConfigScripting() { Constructor. Initializes the object.

2 parse() { Loads, parses,and storesdata (as key value pairs) from a con guration le
supplied as a parameter.
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2 GetKey() { Given a string key and a ref object, assignsthe value of the key to
the object. Objects include string s, int s, and float s. Returns true on success.
Overloadedto acceptthe de nition number { that is, if there are two de nitions for a
particular key, a 2 could be speci ed to meanthe secondde niton of the key.

Collab oration: The ConfigScripting classcollaborates with:

2 ConfigPair
2 MainEntry

3.7.2 The Con gP air class

Description: The Con guration Pair classis usedto store key/value pairs that are read from a
script using a ConfigScripting  object.

Resp onsibilities:  The ConfigPair classis responsible for:
2 Storing key and value strings
Metho ds and Prop erties: Public properties that ConfigPair de nes are:

2 key { String “key'.
2 val { String “value'.
2 ConfigPair() { Constructor. Initializes the valuesto empty strings. Overloaded to
take two strings to initialize to.
Collab oration: The ConfigPair classcollaborates with:

2 ConfigScripting

3.7.3 The PDUScripting class

Description: The PDU Scripting classis usedto handle all PDU-related scripting. Speci cally,
it will load PDU de nitions, and event display de nitions.

Resp onsibilities: The PDUScripting classis responsible for:

2 Reading and storing all data describing PDUSs.
2 Reading and storing all data describing event displaying.

Metho ds and Prop erties: Public methods and properties that PDUScripting de nes are:

2 ParsePDU(){ Givena le, parsesa single PDU de nition and addsit to an array.

2 pParseEvent() { Givena le, parsesa list of PDU ewent display de nitions and stores
them in a PDUDisplayDef object.

2 NumEvents{ Accessorto "get' the number of everts that are de ned.

2 Getevent() { Given an index number, returns the event information for that event in
the form of a PDUEvent object.
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Collab oration: The PDUScripting classcollaborates with:

2 PDUDef
2 PDUDisplayDef
2 PDUEvent

3.7.4 The PDUEv ent class

Description: The PDU Evert classis usedto store data describinga single PDU event that would
be passedto a PDUGraph object.

Resp onsibilities: The PDUEventlassis responsible for:
2 Storing PDU event data.
Metho ds and Prop erties: Public properties that PDUEvenide nes are:

2 id { PDU Identi cation number as stored in a PDUDef object.

2 data { Data regarding this PDU's display properties (that is, what to Tter by). An
instance of the PDUEventProp erty class.

Collab oration: The PDUEventlasscollaborates with:

2 PDUEventProperty
2 PDUScripting

3.7.5 The PDUEv entProp erty class

Description: The PDU Event Property classis usedto store data about a single PDU event
property.

Resp onsibilities: The PDUEventProperty classis reponsible for:
2 Storing PDU event property data.
Metho ds and Prop erties: Public properties that PDUEventProperty de nes are:

2 deffield { A referenceto a PDUDefField object de ning o®setand size of eld.

2 eventfield { A referenceto a PDUDisplayDefEvent eld object de ning the value of
the “eld.

Collab oration: The PDUEventProperty classcollaborates with:

2 PDUEvent

Software Arc hitectural Design Document { Team O



3.7 Scripting Mo dule 21

3.7.6 The PDUDef class

Description: The PDU De nition classis usedto parse store the format of a particular PDU.
The Te format will be de ned in the SDD.

Resp onsibilities: The PDUDetlassis responsible for:

2 Reading and storing data describinga PDU.
2 Providing accesdo that data.

Metho ds and Prop erties: Public methods and properties that PDUDefle nes are:

2 Parse() { Givena le, parsesthe PDU de ned within it and storesthe data.
2 Text { Accessorto "get' the name of the PDU.
2 Nam¢g Accessorto “get' a unique identi er for the PDU.

2 1d { Accessorto “get' an integer value corresponding to this PDU's identi cation number
(asde ned in IEEE 1278.1a)that would be stored in the PDU header.

2 Field() { Givena eld name, returns the PDUDefField classde ning that eld within
the PDU.

Collab oration: The PDUDetlasscollaborates with:

2 PDUDefField
2 PDUScripting

3.7.7 The PDUDefField class

Description:  The PDU De nition Field classis usedto storeasingle eld within a PDU De nition
class.

Resp onsibilities: The PDUDefField classis responsible for:

2 Storing the format of a single eld within a PDU.
2 Providing accesgo that data.

Metho ds and Prop erties: Public methods and properties that PDUDefField de nes are:

2 offset { O®set(in bytes) within the PDU that eld occurs.
2 size { Size(in bytes) of the eld within the PDU.
2 name{ Unigue identi er for this “eld.

Collab oration: The PDUDefField classcollaborates with:

2 PDUDef
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3.7.8 The PDUDispla yDef class

Description: The PDU Display De nition classis usedto store information regarding what data
to display on the graph. In Phase3 this will just be a list of PDUs, but asan extensioncould
be usedto Tter which PDUs to display by the information they contain. The Te format will
be de ned in the SDD.

Resp onsibilities: The PDUDisplayDef classis responsible for:

2 Parsing and storing PDU display data
2 Determining whether a certain PDU should be displayed

Metho ds and Prop erties: Public methods and properties that PDUDisplayDef de nes are:

2 Parse() { Givena le, parsesit to determine what Tters will be usedto display PDUs,
returning an array of PDUDisplayDefEvent objects.

2 Events { Accessorto an array of PDUDisplayDefEvent objects containing information
about eat evert.

Collab oration: The PDUDisplayDef classcollaborates with:

2 PDUDisplayDefEvent
2 PDUScripting

3.7.9 The PDUDispla yDefEv ent class

Description: The PDU Display De nition Evert classis usedto store information about a single
entry to the event list for displaying data.

Resp onsibilities: The PDUDisplayDefEvent classis responsible for:

2 Storing PDU event data.
2 Providing accesdo this data.

Metho ds and Prop erties: Public methods and properties that PDUDisplayDefEvent de nes
are:

2 id { String containing the identifying name of the PDU it is describing.

2 fields { Array of PDUDisplayDefEventField classesde ning the value of eadh eld
speci ed.

Collab oration: The PDUDisplayDefEvent classcollaborates with:

2 PDUDisplayDef
2 PDUDisplayDefEventField
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3.7.10 The PDUDispla yDefEv entField class

Description: The PDU Display De nition Event Field classis usedto store information about
ead eld in the each PDU Display De nition Evert. That is, it describesthe value that eat
“eld speci ed must be in order for that PDU to be plotted on the graph.

Resp onsibilities: The PDUDisplayDefEventField classis responsible for:

2 Storing PDU eld evert data.
2 Providing accesgo this data.

Metho ds and Prop erties: Public properties that PDUDisplayDefEventField de nes are:

2 name{ String name of eld.
2 value { Valuethat eld must hold.

Collab oration: The PDUDisplayDefEventField classcollaborates with:

2 PDUDisplayDefEvent
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Chapter 4

Database Design

This section describesthe basic designof the databasethat will store the event data derived from
the PDUs, which are retreived from the network.

4.1 Table Design

Table 4.1 lists the structure of an individual entry (row) in the database. It shaws the eld name
of eadh column, the MS Accessdatatype, and the equivalent C# type. Unknown bit sizescan vary
accordingto the databasetype.

Field MS Accessdatatype C# Type
eddisID Double double
eddisTimestamp Double double
pduVersion Byte byte
pdulD Byte byte
pduType Byte byte
pduFamily Byte byte

pduTimeStamp Double Int32 / uint

pduLength Long Intl6 / ushort

pduPadding Long Intl6 / ushort
pudData Binary byte[]

Table 4.1: Database Row structure.

4.1.1 Database Schema

The databaseschemais:

table(
eddisID,
eddisTimestamp,
pduVersion,
pdulD,
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pduType,
pduFamily,
pduTimeStamp,
pduLength,
pduPadding,
pduData

eddisID is the primary key for the table.

4.2 Field Description
Following is a description of eadh "eld in the database:

EDDIS ID (primary): A unigue number for eat row (entry) in the database. It shall be the
primary key, and the order de ned asthe order the PDU was received in.

EDDIS timestamp: The internal EDDIS time that the PDU was received.

Proto col Version: Speci esthe DIS versionthat the PDU originated from.

Exercise ID: An independert value determining the current DIS exercisebeing performed.
PDU Type: The PDU type. Seesection 4.3 for a list of PDU types.

Proto col family: The family the PDU type belongsto. Seesection 4.3 for a list of protocol
families.

Timestamp:  Speci es the time at which the PDU data is valid.
Length: The number of bytes occupied by the PDU, including the header.
Reserv ed: An unusedpadding eld.

Data: Data for the received PDU. SeelEEE 1278.1and 1278.1afor more information.

4.3 PDU Families and Types

There are 67 PDU typeswhich are organizedinto 12 protocol families. This is an excerpt from
IEEE 1278.1.

1. Entity Information/In teraction

(a) Entity State PDU

(b) Collision PDU

(c) Collision-Elastic PDU

(d) Entity State Update PDU
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2. Warfare

(a) Fire PDU
(b) Detonation PDU

3. Logistics

() ServiceRequestPDU
(b) Resupply O®erPDU
(c) Resupply Received PDU
(d) Resupply Cancel PDU
(e) Repair Complete PDU
(f) Repair ResponsePDU

4. Simulation Managemert

(a) Start/Resume PDU
(b) Stop/FreezePDU
(c) Acknowledge PDU
(d) Action RequestPDU
(e) Action ResponsePDU
(f) Data Query PDU

(g) SetData PDU

(h) Data PDU

(i) Evert Report PDU
(i) Commen PDU

(k) Create Entity PDU
() Remove Entity PDU

5. Distributed Emission Regeneration

() Electromagnetic Emission PDU

(b) Designator PDU

(c) Underwater Acoustic(UA) PDU

(d) IFF/A TC/NA VAIDS PDU

(e) Supplemenal Emission/Entity State PDU

6. Radio Communications

(a) Transmitter PDU

(b) Signal PDU

(c) Receiver PDU

(d) Intercom Signal PDU
(e) Intercom Control PDU
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7. Entity Managemert

(a) Aggregate State PDU

(b) 1sGroupOf PDU

(c) Transfer Control RequestPDU
(d) IsPartOf PDU

8. Mine eld

(@) Mine eld State PDU
(b) Mine eld Query PDU
(c) Mine eld Data PDU
(d) Mine eld RespnseNegative Acknowledgmert PDU

9. Synthetic Environment

(&) Environment ProcessPDU
(b) Gridded Data PDU

(c) Point Object State PDU
(d) Linear Object State PDU
(e) Areal Object State PDU

10. Simulation Managemen with Reliability

(a) Create-Entity-R PDU
(b) Remove-Ertity-R PDU
(c) Start/Resume-R PDU
(d) Stop/Freeze-RPDU

(e) Acknowledgmert-R PDU
(f) Action Request-RPDU
(g) Action Respmpnse-RPDU
(h) Data Query-R PDU

() SetData-R PDU

() Data-R PDU

(k) Event Report-R PDU

() Commen-R MessagePDU
(m) Record Query-R PDU
(n) SetRecord-R PDU

(o) Record-RPDU

11. Live Entity

(&) Time SpacePosition Information PDU
(b) AppearancePDU

(c) Articulated Parts PDU

(d) LE Fire PDU

(e) LE Detonation PDU
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Chapter 5

User Interface

The User Interface is a crucial aspect of the systemin terms of both what the client wants and
needs. For this reasonthere is an overview of the User Interface in the Software Requiremeris
Speci cation (SRS). This sectionwill detail all aspects of the Ul and its design, and thus will be
more extensive than the SRS section. These documernts also have di®eren target audiencesand
aims and thus di®erernt User Interface sectionsare presened.

The Graphical User Interface (GUI), for the purposeof this description and to allow a greater level
of abstraction, has beenbroken up into three main sections. Theseare:

2 The Menus
2 The Toolbar

2 The Event List and Display

5.1 The Menus

This sectionof the GUI is simply the menu systemour program will be using. There are a number
of menu items, asdetailed below, which the userwill have accesgo. For simplicity, we have grouped
similar items under the one menu in a similar way to many other Windows applications. This will
increasethe intuitiv enessof the GUI and allow the the userto nd the desireditem quickly and
easily.

A detailed description of the menu items and their functions follows:
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Figure 5.1: The Graphical User Interface

Menu Item Description
File-New Clears all database-sgci ¢ data. Prompts the userif data has not beensaved.
File-Open Opensa standard Windows dialog box to enablethe userto open
a saved session.A e type Tter (EDDIS Data File *.edf) will
assistthe userin nding the required Te quickly.
File-Save Savesthe current session.Opensa standard Windows dialog
box to enablethe userto save the current session.
File-Exit Opensa dialog box prompting the userto save the current session

Help-User Manual
Help-About

and con rm the exit request. If con rmed, the program exits.

Opensthe User Manual (HTML format)
Displays a dialog box detailing the author's information and
version number.

5.2 The Toolbar

This sectionof the GUI contains various buttons, drop down boxesand text displays through which
the user can cortrol the program and receiwe various information.
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Figure 5.2: The Toolbar

5.2.1 Playback Controls

The playback and recording cortrols are represened by standard VCR-like icons that are easyto
identify. While the systemis idle (not recording or playing badk a session),the Back, Pause Stop
and Forward buttons will be disabled. Once playback or recording commences,the Record and
Play buttons will becomedisabled. A summary of the di®eren cortrols and their functions are
given below:

ltem Description
Back Skips badk through the playback of the simulation
Pause Pausesthe playback of the simulation

Play Begins playback of the simulation
Forward Skips forward through the playbadk of the simulation
Stop Stops the playbacdk/recording of the simulation

Record Beginsrecording of the simulation

5.2.2 Zoom Controls

The zoom cortrols are usedto manipulate the Graph Display in such way so asto make it more
clearfor the user. After the userselectsthe From and To times (as described in the Graph Display
section below), the Zoom Region button is pressedand the display will zoom to the desiredlevel.
To get badk to the default view, the user can pressthe Zoom Full button.

Item Description
Zoom Region Zoomsto the desiredlevel using the From and To times
Zoom Full Restoresthe Graph Display to the original default level

To selecta speci ¢ areaof the graph for zooming purposes,the userwill follow these steps:

2 Left Click on the desired start time, which will be displayed in the From display on the
Toolbar.

2 Right Click on the desiredend time, which will be displayedin the To display on the Toolbar.

2 Click the Zoom Region button on the toolbar, which will causethe Graph Display to zoom
as appropriate.

2 The user can then either selecta new region to zoom, or can restore the default view by
clicking the Zoom Full button on the Toolbar.
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5.2.3 Play Speed

This control is a drop down box which can be usedto setthe desiredPlayback speed. The usercan
chooseone of the prede ned rates as shown in the drop down box. Pleasenote that the Client has
requestedthat the original option of entering the desiredrate manually (up to a maximum rate of
10.00) be remaved. Selectablespeedsare read in from a con guration script, but the default are:

2 25%
2 50%
2 100%
2 200%

5.2.4 Graph Selection and Replay Time Displays

The remainder of the Toolbar controls are non-interactive displays which display di®eren times to
the user:

Item Description
From Time Displays the current From time as selectedby the user
To Time Displays the current To time as selectedby the user

Replay Time Displays the current Replay time, relative to the
beginning of the playback or recording

5.3 The Event List and Display

This section of the GUI displays the Events on a scrolling graph and allows the user to restrict
which Events are to be displayed.

5.3.1 The Event List

All possibleeverts for display (asde ned in the appropriate con g le) arelisted herein a ChedkBox
list. The list is horizontally opposite the Graph Display, as showvn in the accomparying diagram.
The vertical position of a speci ¢ Evernt corresponds to the vertical position of the Evert on the
Graph Display. The usercanselectwhich everts to display by cheding the appropriate ChedkBoxes.

Note that the actual events which will be displayed asitems in the Evert List are de ned externally
in Con guration Scripts.

5.3.2 The Graph Display

This is where the simulation is graphically represerted after recording or loading. The x-axis is
time and a scaleacrossthe top of the display indicates this. The y-axis is the Evernts, as described
in the previous section.
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Figure 5.3: The Event List and Graph Display

5.3.3 Status Bar

A Status Bar below the Graph Display will give the userinformation on the current operation and
notify of any errors or warnings.
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Chapter 6

Use Cases

A Use Caseis an object-oriented modelling construct that is usedto de ne the behaviour of a
system. It provides details of systemfunctionality that are available to end users. These use cases
are basedon the Functional Requiremerts detailed in the SRS (Section 4).

These sectionsprovide a description of eat Use Case. The Use Casesare comprised of a number
of stepsthat explain the possiblescenarioand a description of how eat module is involved.

6.1 Data Logging

Figure 6.1 is the Use Casediagram for this section.

6.1.1 Recording The Data
6.1.1.1 Description

This section describes how the PDUs sert between computers participating in the DIS on the
broadcast network are recordedand saved in a databasein temporal order.

6.1.1.2 Metho d

2 The simulation begins,the PDUs are sert betweencomputers acrossthe broadcast network.
2 The userpresseshe Record button in the toolbar section of the GUI.
2 The GUImain classcalls the LoggerCortrol classin the control module.

2 The LoggerCortrol class executesthe Record method, which is to create a new thread for
starting a recording.

2 The Logger classis called.

2 The send method is excuted, which retrieves data from the network and storesit in the
databaseat the speedgivenin its constructor.
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Figure 6.1: Use CaseDiagram for Data Logging

2 The NetAccessclassis called and its listen method is executed rst which createsa network
socket, binds it to the DIS port and beginsbu®ering packets. The GetPDU method is then
excuted to return a PDU.

2 The createDB method in the dbAccessclassis called to create a blank database. The cre-
ateTable method then createsa table structure in the blank database. The insert method is
then excuted to store the PDU in the table. At the sametime, a timestamp for eadh PDU
returned by the Time classis also stored with the PDU and acts as a primary key.

6.1.2 Stopping the Logging
6.1.2.1 Description

This section describeshow to halt data recording during the logging process.

6.1.2.2 Metho d

2 During the logging process(refer to Section6.1.1.2), the user presseshe Stop button in the
GUI.

2 The GUImain classcallsthe LoggerCortrol classin the Control module and executesthe Stop
method, which will halt the current recording, give warnings and provide the saving method.

6.1.3 Saving the Recorded Session

This section describesthe saving method.
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Figure 6.2: Use CaseDiagram for Interactive Playback

6.1.3.1 Metho d

2 The user selectsFile.Save from the menu in the GUI.
2 The GUImain classcalls the save method in the dbAccessclassin the datakase module.

2 The save method savesthe recorded databaseto a le.

6.2 Interactiv e Playback

Figure 6.2 is the Use Casediagram for this section.

6.2.1 Opening a Session
6.2.1.1 Description

This section describeshow to load a saved data Te and get it ready for playback.

6.2.1.2 Metho d

2 The user selectsFile.Open from the menu and selectsthe desireddata Te.

2 The GUImain classcalls the dbAccessclassin the dataase module.
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2 The dbAccessclasswill executethe load method, which will load the desired data Te and
get it ready for processing.

6.2.2 Starting the Playback
6.2.2.1 Description

The section describeshow the saved PDUs/event data is replayed back acrossthe broadcast net-
work.

6.2.2.2 Metho d

2 The user presseghe Play button in the toolbar section of the GUI.
2 The GUImain classcalls the LoggerCortrol classin the control module.
2 |t executesthe Play method, which starts sendingnetwork padkets by calling the loggerclass.

2 The logger classexcutesits Send method. It retrievesthe data from the databaseby calling
the dbAccessclassin the Database Access module and cornverts the event data to a PDU by
calling the PDU accessin the NetworkAccess module. Then it sendsthe PDUs bad across
the network.

2 The PDU accessin the Network Accessmodule will take the event data from the database
asinput and output the PDU from the event data back to the Loggerclassfor it to sendbadk
acrossthe network.

6.2.3 Pausing the Playback
6.2.3.1 Description

This section describes how the playback processcan be temporarily halted and retain the current
playback position.
6.2.3.2 Metho d

1. The user presseshe Pause button in the toolbar section of the GUI.

2. The GUImain classcalls the LoggerCortirol classin the Control module.

3. The LoggerCornrol classexecutesthe Pause method, which will call the Logger class.
4.

The Loggerclasswill executethe pausemethod. It stopsretrieving the data from the database
and temporarily stops playback.

6.2.4 Skipping Forward the Playback
6.2.4.1 Description

This section describeshow skipping forward is done during the playback process.
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6.2.4.2 Metho d

1. The user presseghe Forward button in the toolbar section of the GUI.
2. The GUImain classcalls the LoggerCortrol classand its Skip method is excuted.

3. The Skip method calls the Skip method in Logger classand skips forward 5 percert of total
time, and starts play badk from the new time.

6.2.5 Skipping Back the Playback
6.2.5.1 Description

This section describes how skipping badk is done during the playback process.

6.2.5.2 Metho d

1. The user presseghe Back button in the toolbar section of the GUI.
2. The GUImain classcalls the LoggerCortrol classand its Skip method is excuted.

3. The Skip method calls the Skip method in Logger classand skips badkward 5 percert of total
time, and starts play badk from the new time.

6.2.6 Playing Back the Customized Interv al
6.2.6.1 Description

The section describeshow the data is replayed within a customizedinterval.

6.2.6.2 Metho d

1. The user nishes the setup for the playback interval.
2. The user presseshe Play button in the toolbar in the GUI.

3. The GUImain classcalls the LoggerCortrol classin Control module and executesthe Play
method, which starts sendingnetwork packets by calling the Logger class.

4. The Logger classis called and basically run the Play method from the start time.

5. The PDU accessin Network Access module will take the event data from the databaseas
input and output the PDUs from the event data bad to the Logger classfor it to sendbadk
acrossthe network.

6. The GUImain classtakesthe starting time and the endtime and passest to the Play method
in the Control module, which will playback the data within the interval. (If thereis no starting
time speci ed, this classwill setthe start time to default, which is 0, and the end time to
end of the simulation.)
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Figure 6.3: Use CaseDiagram for the Event Driven Display

6.3 Event Driv en Display

Figure 6.3 is the Use Casediagram for this section.

6.3.1 Zooming the Graph Display
6.3.1.1 Description

The section describeshow the graph display can be zoomedin and out with a given scale.

6.3.1.2 Metho d

1. The user setsthe left boundry of graph by left clicking on the graph and right boundry of
the graph by right clicking on the graph.

2. The user pressthe Zoom Region button in GUI.

3. The GUImain classhandlesthis by calling the updateWindow method.
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6.3.2 Displaying the Selected Event List
6.3.2.1 Description

This section describeshow a selectedevert list is displayed.

6.3.2.2 Metho d

1. The usercheds the desiredeverts in the Evert List in the GUI.

2. The GUImain classcalls PDUGraphing classand complete the graph generation.
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Glossary

DIS Distributed Interactive Simulation The protocol by which a simulation transmits data. DIS
usesthe IEEE 1278.1standard.

DSTO Department of Sciene and Technology The DSTO is the Client Organisation.

event A changewithin the simulation, egan Enemy Hit. Usually signi ed by a DIS PDU being
sert.

Exercise The overall ‘'war-game', usually played by many courtries and forcesaround the world,
involving hundreds of simulators and sometimesthousands of PDUs per second.

GUI Graphical User Interface The interface through which the userinteracts with all aspects of
the program.

IEEE Institute of Electrical and Electronics Engineers Professionalorganization whoseactivities
include the dewelopmert of communications and network standards.

ISO International Organization for Standardization International organization that is responsible
for a wide range of standards, including those relevant to networking.

ITU-T International Telecommunication Union Telecommunication Standarmization Sector In-
ternational body that dewvelopsworldwide standards for telecomrmunications technologies.

OSI Open System Interconnection International standardization program created by ISO and
ITU-T to dewvelop standardsfor data networking that facilitate multiv endor equipmert inter-
operability.

PDU Protocol Data Unit The OSI term for a network padket.

RF C Reguest For Comments Documert seriesused as the primary meansfor communicating
information about the Internet.

UDP User Datagram Protocol UDP is a simple protocol that exchangesdatagrams without ac-
knowledgmerts or guaranteed delivery, requiring that error processingand retransmissionbe
handled by other protocols. UDP is de ned in RFC 768. UDP is limited to a padet size of
65507 bytes.
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