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The ACK? documentation set includes the foleing manuals and practicals:

Document

Description

Agent Manual

Teams Manual

Development Environment
Manual

JACOB Manual

WebBot Manual

Design Tool Manual

Graphical Plan Editor Manual

JACK Sim Manual

Tracing and Logging Manual

Agent Practicals

Teams Practicals

Describes theAICK programming language and
infrastructureJACK canbeusedto developapplications
involving BDI agents.

Describes theAICK Teams programming language
extensions. ACK Teams can be used to veéop
applications that wolve coordinated aatity among
teams of agents.

Describes hw to use theAICK Development
Ernvironment (JDE). The JDE is a graphical
development emronment that can be used tovdp
JACK agent and tearbased applications.

Describes hw to use ACOB. ACOB is an object
modelling language that can be used for ipi@cess
transport and object initialisation.

Describes he to use theAICK WebBot to deelop
JACK enabled web applications.

Describes hw to use the Designobl to design and
build an application within theATK Development
Environment.

Describes he to use the Graphical Plan Editor to
develop graphical plans within th&CK Development
Environment.

Describes he to use theAICK Sim framevork for
building and running repeatable agent simulations.

Describes the tracing and logging toolsitable with
JACK.

A set of practicals designed to introduce the basic
concepts imolved in ACK programming.

A set of practicals designed to introduce the basic
concepts imolved in Teams programming.

JACOB Manual

Release5.2

18-May-06

Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.




Table of Contents

1 INtroduction . ... ... . 9
1.1 Uses Of JACOB . ... .. 9
1.1.1 Object Initialisation . . . ... ... 9
1.1.2 Object CommUNICALION . . . . . . oo 9
1.2 Dictionary Files. . . ... .. . e 10
13 Compiling DICtiONANES . . . . .. e 10
1.4 Building Object Structures . . ............ . 10
1.5 JACOB File FOrmats. . . .. ..o e e e e 11
1.6 The JACOB ObjeCt BrOWSEr. . . ..ot 11
1.7 USING JACOB . . . oot e 12
1.7.1 JACOB ODbjJECES . oottt 12
1.7.2 Using JACOB to transportobjects . . ......... ... .. . . .. 13
2 PaCKagES . .. 15
3 JACOB ObjeCt Br OWSEer ... ..ot e e e 17
3.1 INtrodUCHION. . . . . oo 17
3.2 The Browser Environment . . . ... ... e 17
3.2.1 MENU Bar . ... 17

File Menu . . ... 17

Option Menu. . ......... .. . . . . 18

Help Menu . ... .. 19
3.2.2 WOTK Ara . . e 19

Object Tree Pane . . ... ... 20

ObjectFieldPane. .. ........ ... ... ... . . . .. . . . .. 20
3.2.3 Context-sensitive MeNUS . . ... ... . 21
3.3 Using the BroWSer . ... e e 21
3.3.1 Creating Data Files. . . . ... e 21
3.3.2 Loading Data Files . . . ... .. e 21
3.3.3 Adding a Dictionarytoa DataFile .. ......... ... ... . .. ... ... .. ... 22
3.34 Adding ObjectstoDataFiles . ............. ... ... ... ... ... ........ 23
3.35 Adding Datato ObJects ... ........ ... 24
3.3.6 Replacing Object Pointers . . ....... ... e 25
3.3.7 Removing ObJects . . ... .. 26
3.3.8 Aggregate Objects . . .. ... ... 26
3.3.9 Deleting Top-Level Objects. . . .. ... 28
3.3.10 Revertingto Saved DataFiles .. ........ ... .. .. 29
3.3.11 Saving Data Files . . .. ... 29
3.3.12 Closing Data Files . .. ...... .. i s 29
3.3.13 Exiting the Editor . . ... ... . 30

JACOB Manual
Release 5.2
18-May-06

Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.



4 JACOB Object Modelling . ......... e 31

4.1 JACOB Data Debnition Language . . .. ...t 31
4.1.1 Syntax DebPnition .. ... ... . e 31
Class. . o 32

Field . . 33

ENUM . 35

Member . .. 35

Code. .o 35

INClude . . . 35

5 RUNNiNg J ACOB .. ... 37
5.1 JACOB BUIId ... 37
5.2 Command Line OptioNs . . ... oo it e 37
5.2.1 SWWIANG .o e 37
5.2.2 SlANG L 37
5.2.3 0 37
524 Y17 < 38
5.2.5 o | 38
5.2.6 SdOS L e e 38
5.2.7 Y 38
5.2.8 S e 38
5.2.9 oo 0 1Y7=Y ¢ 39
6 Functional ComponentsofJ ACOB.......... ... . ... ... 41
6.1 Compiler. . .. e e e 41
6.1.1 JACOB Data Debnition Language . .. ... ... 41
6.1.2 Mappings IN JAVA. . . . e e 41
6.1.3 Mappings iN CHt L. 42
6.2 LT 1 42
6.2.1 Java Writer ClassSes . . .. oo it e 42
6.2.2 CH+ Writer Classes . . .o oo i e e e e e e e 43
6.2.3 Writing ODBJeCtS. . . . . .o 43
6.3 Reader . ... 43
6.3.1 Java Reader Classes . . ..o oot 43
6.3.2 CH+ Reader Classes . . ..ot e e 43
6.3.3 Reading Objects. . . . ... 44
6.4 Initialisation. . . . ... . 44
6.4.1 Dictionary Ble . . ... 44
6.5 JACOB File FOormats. . . .. ..o e e 45
6.5.1 ASCIl . 45
6.5.2 BINary . . . e e 45
6.5.3 JDBC . .. 45
JACOB Manual

Release 5.2

6 18-May-06

Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.



6.5.4 XML 46

7 Sample Applications . ... ... a7
7.1 Object Initialisation example. . ... ... a7
7.1.1 DevelopmeNt StePS. . . .. a7
7.1.2 Waypoint Initialiser code and description. . . . ....... ... . ... .. . . ... a7
Java development StepS. . . .. i e 48

C++ development Steps . . . ... oo 51

7.2 Object Communication example . .......... .. 56
7.2.1 Development StePS. . . .. oo 56
7.2.2 Client/Server code and description .. ...........c i, 56
Java development Steps . . . . ... 56
C++developmentsteps . ... 63

N X . . 71

JACOB Manual

Release 5.2

18-May-06 7
Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.



JACOB Manual

Release5.2

18-May-06

Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.



Introduction

1 Introduction

The ACOB?2 Object Modeller (JACOB) is a system pwiding machine and language
independent object structures that can be stored or transmitted.

JACOB prorvides distriluted objects in a similaray to CORB\, COM or Jaa object
serialisation bt the emphasis is on simplicityortability, ef,cieny and lav overheads.

Language specibc code can be generated #@OB object structures, allong code in the
target language to create, manipulate, send andvee@eCOB objects easily

JACOB consists of four major components:

¥ Compiler

¥ Writer

¥ Reader

¥ Initialisation

These components argptained in thé=unctional Components oACOB chapter of this
document.

1.1 Uses of J ACOB

JACOB is useful in situations that require data structures that are machine and language
independent. Wo important uses oACOB are:

¥ as an object initialisation tool
¥ as an object communication tool.

1.1.1 Object Initialisation

JACOB can be used to initialise objewtghin an application.AICOB-generated code
together with user written code adls applications to read and/or write objects to and from a
data Pble or stream.

An example of object initialisation can be found in B@mple Applicationshapter

1.1.2 Object Comm unication

JACOB maybeusedto allow communicatiorbetweerdifferentprocessesACOB-generated
codetogethemwith userwritten codeallows populatedbjectsto be sentandrecevedbetween
different processes.
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For example, JACOB maybeusedto transporidatabetweera Java classanda C++ classor a
JACK Agent and a C++ class. Populated objects are sent andeicbeitween the processes
via a sockt. ACOB code is inserted into each class tovalidjects to be sent and/or
receved.

Figure 1-1:Communication between AGK Agent and a C++ process usifgCDB

An example of transporting objects can be found in the Sample Applications sectian belo

1.2 Dictionar y Files

JACOB object structures that are stored and transported contain objects that are debned in
dictionary Plesusing the ACOB Data DePnition Language. A dictionary Ple debnes the
structure and gal belds of one or more objects, and usually haspanextension.

Note: A dictionary associated with a data Ple may consist of a one or more dictionary Ples.

1.3 Compiling Dictionaries

Once one or more objects are debPned in a dictionary ble, the dictionary Ple is cosipded
JACOB Build. JACOB Build cangeneratesitherJava or C++ code(Java codeis generatedby
default). Once code is generated, the resulting classes can then be compiled and used for
object initialisation and transportation.

1.4 Building Object Structures

JACOB object structuresay be created using objects debned in a dictipaadystored in a
data Ple. Object structures can be created and edited by opening a data PGOBe J
Object Bravser which pravides a graphical eironment, or a tet editor

JACOB object structures may be used to store objects in applications. The types of objects
allowed in an application are debned in a diction@ihe objects used in the application may
be stored in one or more data bles, which can be edited iA@@BIObject Bravser
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1.5 JACOB File Formats

Data blesontaining ACOB object structures may currently be in one of four formats
¥ ASCII

¥ Binary

¥ JDBC

¥ XML

Datablesmaybeconvertedto anotherformatusingthe Corvertoptionin JACOB Build. Note
that currently only ASCII and Binary formats can be used with C++ code.

JACOB dictionary bles can be compiled to generata daC++ code. Code in other
languages may be generated if avriver is dePned for that language.

1.6 The JACOB Object Br owser

The ACOB Object Bravserprovides a graphical eironment which allws users to vig or

edit ACOB object structures contained in data bles. Data bles that contain objects depPned
according to a dictionary bPle may be created, edited aed s@bjects can be edited by
opening a data ble and loading the associated dictionary meoljects, object copies and
objectreferencesnaybeaddedo adatable. The JACOB ObjectBrowsermayalsobeusedto
delete objects from a data Ple.

Figure 1-2:The ACOB Object Bravser Wndow
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1.7 Using J ACOB

To use ACOB to initialise and/or transport data structures, the user must prst debne the
objects in the structure in one or more dictionary Ples. Objects and their Pelds are debned in
dictionary Ples using th&COB Data DePnition Language.

After dePning objects in one or more dictionary Ples, the dictionary bles must be compiled
with JACOB Build.

1.7.1 JACOB Obijects

JACOB dictionary bles contain debnitions of objeats their Pelds. The contents of a data
ble or data stream may only include objects of the types that are debned in one or more
dictionary ples.

An example objeciyData is dePned bela

<Class :name "MyData"
fields (
<Field :name "objectID" :type :int>
<Field :name "objectName" :type :string>
<Field :name "description" :type :string>

)

>

A corresponding/yData object in a data Pleould be :

<MyData

:objectID 12

:objectName "ExampleObject"

:description "An example of a MyData object”
>
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1.7.2 Using J ACOB to transpor t objects

Figure 1-3:Development steps foALOB object transportation

To use ACOB for communicatiometween processe®yQOB-generated code together with
user written code must be used to transp®@QAB objects. A dictionary written in the
JACOB DataDePnitionLanguagas compiledinto sourcecodefor transportablelassesising
JACOB Build. Either Jza or C++ source code may be generated. The source code is then
compiled into classes with a standardaJar C++ compiler

The transportable classes generated are able to read and write object structures to and from
streams. Additional code must be written by the user tage@nd manage streams for
transportingobjects.Thestreamsisedmaybe blesor soclets,or aJDBCconnectior(for Java

only). The streams may also beyanther kind of byte stream interprocess communication
infrastructure.

To send objects, code written by the user must be included in eitb@ng or nev classes.
The code must decide which stream to use, and then use it to send objects.

JACOB Manual

Release 5.2

18-May-06 13
Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.



Introduction

Codewritten by theuserfor receving objectsmustalsobeincludedin existing or new classes.
Thecodefor receving JACOB objectsmustdecidewhich dictionaryto use(a dictionarymay
include dePnitions from multiple dictionary bles). The code must also construct and initialise
the choserdictionary Oncea dictionaryhasbeenchosenthe codemustdecidewhich stream

and associate it with the dictionafyhe stream may then be used to nexebjects.

Once the classes containing the usdtten sender and receir code hee been compiled,
they can be used to send and rgeadbjects.
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Packages

2 Packages

Each ACOB component is installelitomatically during the installation AAGK. The
JACOB componentsan be found in the folang locations:

Component | Location
Runtime aos.apib.*
Compiler aos.main.JacobBuild
Browser aos.main.Jacob

Table 2-1:JACOB Rackages
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JACOB Obiject Browser

3 JACOB Object Br owser

3.1 Introduction

The general form of the command to start thevisey is

java aos.main.Jacob [[<data-file>]* [-t <dict-file>]*]*

where<data- file> IS a data Ple or a collection of data Ples,afwtt file> is a dictionary

or multiple dictionaries associated with the preceding data ble(s). If the command ends with
one or more data bles, the last collection of data Ples will be associated with the preceding
dictionary set (if ap). The ACOB Object Bravser may also be started with multiple groups

of data ble collections with associated dictionaries.

Note that bothkdata- file> and<dict- file> are optional. The breser can also be started as

java aos.main.Jacob

3.2 The Browser En vironment

Objects debned in thAQOB Object Modelling language can bewesl and modibed using
the ACOB Object Bravser. Each object structure consists obtparts:

¥ adictionarywhich debPnes the structure angdlebelds in an object hierarghand
¥ adata blewhich contains objects debPned according to this dictionary

3.2.1 Menu Bar

The ACOB editor has a menu bar at the top of tlekwarea. The follwing menus are
available from the menu bar

3.2.1.1 File Menu

Use this menu to perform operations on the current project.
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Figure 3-1:The ACOB Object Bravser File Menu

¥ New. Createsanew datablein theeditor Initially this datableis emptywith no structure.
This Ple can be populated by brst adding a dictionaiy ) to it and adding entities
debned in the dictionary as required.

¥ Open: Loads anxsting data bPldrom disk. Until a dictionary.4pi ) Ple is added to this
datable, it is unstructuredandcannotbeviewed. Adding adictionarypbleis describedn a
later section.

¥ Save: Saves the current data bie disk under the current name.

¥ Save As Saves the current data btie disk, alleving a nev name to be specibed.

¥ Exit: Quits the ACOB Editor If the project currently open in the editor is uresh the
option to sae is gen before quitting.

3.2.1.2 Option Men u
Use this menu to chang@QOB Editor options.

Figure 3-2:The ACOB Object Bravser Option Menu
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¥ Read/Write Multiple Objects: Turns the Read/Write Multiple Objects option or of.
This option is dfby defult.

When this options is on, a list of multiple objects with unique identity numbers is written. A
list of multiple objects that is read or written maydaeferences between the objects. Note
that this option is not supported for binary bles.

Note: The best way to write multiple objects is to wrap them in a parent container

3.2.1.3 Help Menu

Use this menu to access the AboAMEDB screen

Figure 3-3:The ACOB Object Bravser Help Menu

¥ About: Displays information about th&@@OB Object Bravser in the wrk area of the
browser

3.2.2 Work Area

Objectsandtheir contentsaaremanipulatedn thework areaof the JACOB browser Thework
area is depicted beto

Figure 3-4:The ACOB Object Bravser Work Area

The work area consists of mpanes the Object Tee pane and the Object Field pane. These
panes arexplained belav.

Note: Thedivider betweereachof thepanesanbemovedbackandforth asrequiredto resize
the panes.

JACOB Manual

Release 5.2

18-May-06 19
Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.



JACOB Object Browser

3.2.2.1 Object Tree Pane
The left pane in the mainatk area is the Objectrde paneThis pane is depicted balo

Figure 3-5:The Object Tee Rne

This is where ng object bles appear when loaded or created. Once a dictionary is added to a
data ble, the bwser in the ObjectiEe pane can be used twigate the object structure.

3.2.2.2 Object Field P ane
The right pane in the mainosk area is the Object Field pariéis pane is depicted balo

Figure 3-6:The Object Field &ne

This is where the Pelds that an object contains are displayed and manipulated. These can
include text and numeric belds as well as pointers to other objects.

The arrov in the top left-hand corner is used to go upvallen an object structure.
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3.2.3 Conte xt-sensitive Men us

Context-sensitve menus arevailable etensvely throughout the editor emonment. These
menus are wvoked by meing the pointer wer an item and clicking the right mousaton.
This presents options that are walet to the current object orork space in the current
contet.

Note: On some platforms there is no righitton on the mouse. On these platforms, cdnte
sensitve menus are woked by pressing agy and the mouseutton in combination.

The cont&t-sensitve menus introduce somewéunctionality and duplicate some options
available in the File menu.

3.3 Using the Br owser
3.3.1 Creating Data Files

Selecting Nes from the Ple menu creates awnBata Filewhich appears in the Objectee
pane. Initially this Ple is unstructured and empty

Adding a dictionary to an empty ble such as this willvall@v objects to be declared.

3.3.2 Loading Data Files

Datablescanbeloadedby selectingOpenfrom the Plemenu.Theseblesappeain the Object
Tree pane, Uit their structure is not kme so thg cannot be bresed or edited until a
dictionary is added to them.

When loading data ples, nakure that the bPle name Plter in the dialog is set to All Files so
that data bles are visible.
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3.3.3 Adding a Dictionar y to a Data File

Invoking the contet-sensitve menu for a Data File presents the menuvhelo

Figure 3-7:Add Dictionary in a data ble comtesensitve menu

In orderto populatea DataFile oneor moredictionary(.api ) Plesmustbeattachedoit. This
is achieved by selectingAdd Dictionaryfrom theabove menuandloadingtheappropriatecle
from disk.

This dictionary debPnes what objects and bekist én each data ble, and describew lioey
are structured. Once an appropriate dictionary has been added to a data Ple, its structure and
contents can be weed in the brarser

Once a set of dictionary bles has been attached to a Data File, the set cannot be edited. The
only way to change a set of associated dictionary Ples is to close the Data File, open it ag
and then add dictionary ples.

Note: The dictionary is applied only for the current session and must be added to the data ble
each time it is loaded.
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3.3.4 Adding Objects to Data Files

A sub-menu named Addp-Level Objectis available in the contd-sensitve menu for a
Data File. An gample of this menu is depicted belo

Figure 3-8:Add Top-Level Object in a data Ple cortesensitve menu

Note: This option is alsoailable in the contd-sensitve menu for top-hel objects.

Thismenudisplaysall of thetop-level objectsthataredeclaredn thecurrentdictionaryblein
alphabetical ordefSelecting ay of these objects adds amebject of that type to the current
data ple.

Additionally, eitherareferenceo or acopy of thecurrentlyselectedbjectcanbeaddedo the
data pble by selecting Add Reference or Add\C@pspecirely).

Objects can contain Pelds and object pointetsch are references to other entities. Object
pointers are initially null, bt can be made to point towly created objects.

In the xkample abwe, if Address is selected, an object of that typewld be added to the
current data bPle. Theidress object has three bPeldssme Email andphone. It also has a
pointerto a comments objectwhich canbeaddedoptionallyto includeextrainformationabout
a person.
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See the section entitldkeplacing Object dinters for details on he to male object pointers
non-null.

3.3.5 Adding Data to Objects

Once an object has been added to a data Ple, its belds can be modibedaimphe abwoe,
anAddress object is added to the data ble, whiabwd result in the folleing appearing in
the Object Field pane:

Figure 3-9:An Address object in the Object Field pane

Any changes made to the afed>elds are mirrored in the Objece@& pane if the dictionary
ble declares these belds as visible there.

Clicking on thecomments object pointer will display ancomments pertaining to this address
book entry Clicking the arrw in the top left-hand corner of the Object Field pane will return
to the preious belds vie.
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3.3.6 Replacing Object P ointer s

If anobjectpointeris null, it mustto bereplacedwith areferencego anobjectbeforedatacan
be added to it. This can be aalgd by irvoking the contet-sensitve menu on the object
pointer and selecting Refer to WeThis menu is depicted b&lo

Figure 3-10:Refer to N&v in an object pointer contesensitve menu

This menu displays objects of the correct type that can be added in place of the alueent v

In the ekample in Figure 2.10, theomments object pointer can be set to point to avlye
createdcomments object.Oncecreatedthe contentsof this objectcanbe changedndsavedto
disk like ary other peld.

In addition to this, an object pointer can be replaced with a pointer to the object currently
selected in the Objectrde pane by selecting Refer to Selection. Ttosld allow, for

example, the object pointer for tndifferentaddress entries to point to the samemments
object. Furtheran object pointer can be replaced with a pointercipg of the currently
selected object by selecting Refer to €op
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3.3.7 Removing Objects

To remove anobjectpointer, invoke the context-sensitve menuon anobjectpointerandselect
Remae Object. This menu is depicted bhelo

Figure 3-11:Remawe Object in an object pointer cortesensitve menu

This deletes the reference to that object andes#tike object pointer null.

3.3.8 Aggregate Objects

An aggreate objecis a 'container' into which other objects can be placed. Agtp@bjects
can be emptyor they can contain one or more objects.

Figure 3-12:An unxpanded agggate object

An 'empty'aggreateobjectdoesnot have anexpansioncontrolnext to it; in theimageabove,
'directives’ and 'implements' are empty aggte objects.
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To put something into an aggede object, open the cortaal menu for the agggate object.

Figure 3-13:Insert Nev in an aggrgate contgt-sensitve menu

With the Insert N& submenu, the user can put in avrabject of ag type the agggate can
hold. Alternatively, you canchoosdnsertReferencer InsertCopy to puteitherareferenceo
or a copy of the currently selected object into the aggte object.

The user canxpand an agggate object to see its contents. Each object contained in an
aggreate object behees just as if it were a topyel object. The user can also use the
contectual menu for an object contained in an aggte object to add further objects to the
aggreate.

Figure 3-14:Add New in an object cont¢-sensitve menu
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The Add New, Add ReferenceandAdd Copy menuitemsbehae muchthe sameastheInsert
New, Insert Reference and Insert @apenu items in the conteial menu for the agggate
objectitself. However, whereaghelnsertitemsaddanobjectat thetop of theaggreate'slist,
the Add items place the wly added object immediately after the object from whose
contectual menu the item as chosen.dt example, in the image abe, if you choose Add
New and Field, the rve beld will be placed after thard_lab Peld already in the aggate.

Items can be deleted from aggaée objects by choosing Delete from the item's ctnad
menu. Yu cannot, hwever, delete the agggate objects themsedg (xcept by deleting the
top-level object of which thgare a part).

3.3.9 Deleting T op-Le vel Objects

To delete a top-lesl object invoke the contet-sensitve menu on an object and select Delete.
This menu is depicted be&lo

Figure 3-15:Delete in an object contesensitve menu

This causes the selected object to be deleted from the current Data File.
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3.3.10 Reverting to Sa ved Data Files

If all changes from an editing session need to be discattiked irvoke the contet-sensitve
menuon aDataFile in theObjectTreepaneandselectRe-OpenThis menuis depictedoelow.

Figure 3-16:Re-Open in a data ble coxtesensitve menu

This optionallows the versionof thedatable mostrecentlysavedto disk to beloadedinto the
editor A dialog appears to conbPrm that this action is wles iwtended.

Note: If OK is clicked, all changes are discarded and the original ble is reloaded.

3.3.11 Saving Data Files

Selecting See from the Ple menu or the coxttsensitve menu on a Data File, causes the
current data ble to bevslto disk. If the data ble as navly created, the user isvgn the
opportunity to change the d@efit name before sg the ple to disk.

The editor automatically creates backup Ples byiogpthe original Ple to a bPle with.tak
extension. The current ble is then written to disk.

3.3.12 Closing Data Files

Selecting Close from the contesensitve menu on a Data File closes the current data ble
The user is gien the option to s& ary changes before closing the ble.
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3.3.13 Exiting the Editor

Selecting Exit from the File menu causes tR€ QB editor to quitThe user is gen the
option to s&e ary changes beforexging the editor
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4 JACOB Object Modelling
4.1 JACOB Data Debnition Langua ge

This section describes thaQOB Data Debnition Language Extended Backus-NauioFn
(BNF) and describes the purpose of each of the beldsegnaids.

4.1.1 Syntax Debnition

In this syntax debPnition, non-terminal &ais are written asavds within angle braeks, like
<Object> , and square and curly bratk mark repeated (zero or more) and optional (zero or
one) parts respeugly. Terminal tolens are enclosed by single-quotes, andracal bar
separates alternaés.

The ACOB Data Debnition Languadms a syntax as debned belo
<Stream> ::= [ <Object> ] <EOF>

<Object> ::='<' <ldent> {'=' <Number> } { <Object> } [ <Field>]">"|
'<"'& <Number> >

<Field> ::= <Fieldname> <Value>

<Value> ::= <Number> | <String> | <Object> | <Aggregation>

<Aggregation> ::='(' [ <Object>1")'

The lical level debPnesident> |, <Fieldname> , <Number>, <String> and<eoF>as follavs:

¥ «<ident> is a sequence of letters, digits and underscorggiiag with a letter or an
underscore.

¥ <Fieldname> IS an<ident> immediately preceded by a colon charaddetFieldname> is
not case-sensue.

¥ <Number> is an optional minus, folleed by either one or more digits and an optional
periodor a periodandadigit, followedby zeroor moredigits, thenoptionallyanupperor
lower case:, an optional minus and one or more digits (i.e. standard scientibc notation).

¥ <swing> Isasequencef charactergnclosedy double-quotesyhereback-slast{™ ") is
a meta charactealso recognising unicode character encoding.

¥ <eor>denotes 'end-of-Ple’, which means to say that the input Ple must be a (possibly
empty) sequence of completebject> , otherwise the compiler will complain.

There may also be & style comments interspersed with dePnitions in the usual.@.
each comment is treated as aetolseparator

All string values to be used as identiPers in generated code must adhere to the appropriate
identiber syntax of the tget language, and must not bg anits resered words.
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A JACOB Data DebPnition Language Ple is itself a sequence of objects in the language
described abee. There are six ddrent types of objects to use:

¥ class for debning a ne class.
Field for dePning Pelds within classes.
Enumfor debning an enumeration of symbolaiues.

¥

¥

¥ Member for dePning identibers of enumerations.

¥ code for debning in-line code to be transferred to the output source being generated.
¥

Include for declaring code from a ble to be transferred to the output source being
generated.

4.1.1.1 Class

Objects of typeclass are debnitions of meclasses. The Pelds of such objects are:
¥ name D astring identifying the transport name of the debned class.

¥ comment Pa:sting thatis treatedasauserlevel (short)descriptionof thedebPnedlass.
The:comment is in particular @ailable when objects of the debned class are written, and
may, for example, be written to the output to increase its readability

¥ classname D astring identifying the name of the class to debPne. If omitteghe will
be used.

¥ ctarget D astring identifying the name of the class to construct. If this beld is not
debned, the constructed class will be named byitaename Peld.

¥ extends D astring that identiPes the base class of the debned class.
¥ fields D anaggregation  Of Field objects debning the belds of the debned class.

¥ directives Pan:aggregation  Of Directive ~ 0bjectsdePningcompiletime directivesfor
JACOB.

¥ ctostring  DPaformatstringtoimplementheJavatostring method.Thestringmustbein
the form of'w(field- name)" wherefield- name is the name of anof the belds of a
JACOB object.

¥ .usedeepequals D a boolean beld used to generate code to do deep equality comparison
(Java only). It is'true" by dehult.

¥ :javaconstrcode b Jma code to be inserted into thevd@onstructor
¥ icon D the icon to display when stiag this class.
¥ implements D a collection specifying the intack it implements (Ja only).
¥ api_extends D a collection ofxdra ACOB classes it@ends. (C++ only).
¥ other_extends D a collection ofxdra non-ACOB classes itdends. (C++ only).
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4.1.1.2 Field

Objects of typerield are used for dePning the Pelds of a class. The Peldseaf aobject
are:

¥ name D astring  identifying the transport name of the beld being debned.

¥ comment D astring that is treated as a useveé(short) description of the beld. The
:comment IS in particular wailable when objects of the debned class are written and may
for example, be written to the output to increase readability

¥ fieldname BPa:string identifyingtheactualnameof the belddePnedIf omitted,:name
will be used.

¥ type D atokn that marks the type of the beld being debPned. Tlea tokist be one of
:char ,:short ,:int ,:long ,:bool ,:enum, :float ,:double ,:string ,:class Or
:aggregation . The tolken determines the data representation associated with the peld
according to the list bela Certain data representations are ongilable on certain
platforms, and will cause an error on the attempt to transfer to a platform where the data
representation is not supported.

b char Peld holds a charactealue; thechar type in Jaa is 16-bit unicode, and the
char value in C++ is 8-bit.

P short Peldholdsal6-bitinteger Vvaluein standar®-complementepresentatiorthe
short type in Jaa.

b :int Peld holds a 32-bitteger value in standard 2-complement representation; the
int type in Jaa.

b :ong Peldholdsa64-bitinteger valuein standard@-complementepresentatiorthe
long type in Jaa.

P :bool Peld holds a 1-bit logical truthalue, markd by one of the t@ns:true or
false ; theboolean type in Jaa.

D :enum Peld holds an enumeration member a@sie.

b float Peld holds a 32-bit single precision real numberifidhe type in Jaa.

b :double Peld holds a 64-bit single precision real numbergshee type in Jaa.

b :string  Peld holds an arbitrary length string of 8-bit characters in the8&89-1

representation.
b :class Peld holds a reference to another object.

D :aggregation  Peld holds an aggyation of references to other objects. There is a
default implementation, it an application program maygister its evn aggrgation.

¥ subtype Dastring identifyingtheenumeratiortypefor an:enum, the (base)classof the
referred object for alass , and the element class for :aggregation

JACOB Manual

Release 5.2

18-May-06 33
Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.



JACOB Object Modelling

¥ .walue D astring that is written to the generated output as the means for obtaining the
default value for the peld.

¥ :defaultFlag b astring  that dePnestawolean member in the generated class to be
associateavith this peldto markwhetherthe peldvaluewasreadfrom theinput streamor
not. The Bag is true by drflt, and is reset byACOB upon reading and recognising the
Peld from the input stream.

¥ directives b a list obirective  0bjects to be processed in conjunction with generating
the output.

¥ implemented_by , which is an attribte for anaggregation ~ Peld. Its @lue is a string
identifying theactualclassby which to implementthe aggreation. The namedclassmust
then implement the Agggate interice, and bevailable as part of the Reader
functionality in the application.df C++ code, usémplemented_in_cxx_by instead.

¥ implemented_in_java_by , is the same aBnplemented_by

¥ allowed , Which is an attribte for anaggregation  Peld. Its alue is a list oAPIString
objects identifying a specibc classes (g&ion of:subtype ) allowed as element type. If
this attritute is used, then the aggagion is restricted to only destions of the allwed
classes, otherwise yulerivation of:subtype is alloved.

¥ abel B astring which stores the label associated with the peld.

¥ ispublic B a boolean bPeld which denotes whether the bgidits or not. The defult
value is'true"

¥ isHidden D a boolean beld which denotes whether the beld should be hidden when
editing in the ACOB editor The de&ult value is'false"

¥ isStatic P a boolean beld which denotes whether the bgtdids or not. The defult
value is'false"

¥ isTransient P a boolean beld which denotes whether the beddsisnt  or not. The
default value is‘false"

¥ javainit D arext object that contains thevdainitialiser &pression for the peld.
¥ oxxinit D arext object that contains the C++ initialiseqpeession for the peld.

¥ inherited b a boolean beld which denotes whether this beld is inherited from a
superclass or not. The @eit \alue is'false"

¥ :genReader BabooleanPeldwhichdenotesvhetherthebeldhasaget accessomethodor
not. The dedult value is*false”

¥ genwriter BabooleanPeldwhichdenotesvhetherthebeldhasaset accessomethodor
not. The dedult value is*false”

¥ javaReader D astring identifying theget accessor method name for the beld.
¥ javawriter B astring identifying theset accessor method name for the peld.
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4.1.1.3 Enum

Objects of typenumare debnitions of enumeration types. The Pelds of such objects are:
¥ name D astring identifying the name of the enum type as a whole.

¥ comment D astring thatis treated as a useveé(short) description of the debned
enumeratedlype. The:comment is in particularavailablewhenobjectsof thedebPnedtlass
are written and mayor example, be written to the output to increase its readability

¥ :members D anaggregaton  of Member objects dePning the enumeration members.

4.1.1.4 Member

Objects of typavember are used for dePning the members of an enumeration. The Pelds of a
Member object are:

¥ name D astring  stating the member identibker

¥ comment P astring that is treated as a useveé(short) description of the beld. The
:comment IS in particular wailable when objects of the debned class are written and may
for example, be written to the output to increase readability

¥ walue D anint designating aalue for the identipetf the \value is omitted, the dadilt
valueis computedaso for the brstMember of anenumeratiorntype,otherwiseasx+1, where
x is the \alue of the precedingember of the enumeration type.

¥ abel B astring which stores the label associated with the member
¥ icon D the icon to display when stiag this member

4.1.1.5 Code

Objects of typecode are portions of tget language source code to be copied to the output 'in
place'. The belds of@de object are:

¥ ang D "java" or "cxx".
¥ code D the code that should appear in the output.

A Code Object is aDirective ~ Object.

4.1.1.6 Include

Objectsof typeinclude declareblescontainingportionsof targetlanguagesourcecodeto be
copied to the output (usually) 'in place'. The Pelds ofidnie object are:

¥ ang D "java" or "cxx".
¥ filename D the Ple that should be copied into the output.
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¥ inDeclaration Pabooleanbeldwhich denotesvhetherthe bleshouldbeincludedin the
C++ declaration section or not. This is only used for C++ code. Theltedlue is
"true"

A Include oObject is airective  Object.
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5 Running J ACOB

JACOB is used to compiteapi  Ples The compilation procedure results in the generation of
C++ or AVA bles which are then compiled using a standard C+AWk gompiler (as
appropriate). The resulting object code debPnesAR®B objects.

5.1 JACOB Build

The general form of the command to compéei Pbles is

java aos.main.JacobBuild <dict-file>

where<dict- file> is adictionaryble.JACOB Build mayalsoberunwith thecommandine
optionsbelow.

5.2 Command Line Options
5.2.1 - Wlang

Displays language anings.

usage - Wlang

arguments : none

default value (option not used) : no languagarming errors are reported

5.2.2 -lang

Setsthedefault outputlanguageof JACOB. ThelanguagemayeitherbeJavaor C++. Another
language may be used if awdn for that language is created.

usage :lang string
default value : jaa

5.2.3 - pkg

When Jaa code is generated, this identibes the locatioAGOB classes for the generated
code.

usage : pkg string

default value :aos.apib
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5.2.4 - syntax

This debnes the ble debning the location of the class that initi?liG&BJ This efectively
sets the syntax of th&@OB language by alWeing an alternatie dePnition of the dabilt
language Pple.

Another language, such as XML or SQL may be used if a class that initialises the language
exists.

usage :syntax string

default value :aos.apib.apic.boot.DefReader

5.2.5 - dj

This option identiPes the directory where generated bles are placed.
usage :dj string

5.2.6 -dos

Filesgeneratedhave the extension.cpp insteadof .c . Notethatthis option mustbe usedwith
the-lang cxx  option.

usage: dos

This option is not used by dafilt.

5.2.7 -v

Displays the ersion of the ACOB Compiler

usage: v Or - version

5.2.8 -h

Displays the command line options that may be used withtAlG®B Compiler

usage: h or- help
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5.2.9 -convert

Corverts datdrom one format to another format.
usage: convert- v mode infile outfile typedict

-v (optional): \erbose mode prints messages about opening Ples, and reading and writing
objects.

mode iS aninmodeletterimmediatelyfollowedby anoutmoddetter. e.g.Ax corvertsASCII to
XML.

a,A = ASCII; x,x = XML; b,B = Binary;u,u = unspecibed (input only)

baxu uses theead/writeMultipleObjects() interface.AXxBuuses theead/writeObject()
interface.
Note that theeadMultipleObjects() interface is not supported for Binary

typedict  (optional):acompiledinit_ XXX.class pleor any JACOB dePnitionble.Notethat
the.class extension should not be included.
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6 Functional Components of J ACOB
6.1 Compiler

The ACOB Compilemprocesses one or more debnition bPles, and generates code modules to
link in with an application that intends to use, read and write the classes debned through the
debnition Ples. The compiler is asdapplication that tas one or more debnition bles as

input, and generates one or morealar C++ Ples as output.

6.1.1 JACOB Data Debnition Langua ge

The debnition Ples input to the compiler are debPned using@@B Data DePnition
LanguageThe syntax is dePned in Extended Baccus-NatmKEBNF) in the section
entitledJACOB Object Modelling

6.1.2 MappingsinJ AVA

For generating J& code, the beld type mappings are as described in the section entitled
JACOB Obiject Modelling

All EnumdePnitiongesult in separate classes; one for emoh class. Vithin that class, each
enumeration member is layed out gsitic static final data membeilFields of type
.enum are translated intat values.

Eachclass dePnitionresults in its wn Java Ple containing the correspondingalalass
dePnition. In addition, each class dePnition is associated witéamerSupport ~ extension
class that contains the code for reading and writing objects of the type debned. These
StreamerSupport  extension classes are non-public classes appended toséhelda debning
the data classes.

One additional class is also generated for the debnition source ble. The class is named by
addingtheprebxinit__  to theinput Plename.This classincludesall theinitialisationneeded

for usingthedepPnitionsetin anapplication Further whencompilingthis classwith javac , all
classes concerned are compiled automatically

Inline sourcecodefragmentsrom Codedirectvesfor Javaarecopiedto the outputbleasthey
occur among the Pelds.

The deéult aggregation is an arrayTheAggregate interface includes methods for adding
elements and constructing amumeration  for accessing elements in order
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6.1.3 Mappings in C++

For generating C++ code, the beld type mappings are as described in the section entitled
JACOB Object Modellingwith the eception of thebool type, which is mapped into
unsigned char ~ such thab representsalse andi representsrue

Eachenumdebnitionis mapped into a class debnition as wvaJaut the member set is also
reconstructed as an aryonouspublic enum  declaration within the class.

All classes of a debnition source Ple are layed out together in a single C++ source Ple pair
(separating headers from implementation).

The generated code further includes an additional class that includes all the initialisation
needed for using the depPnition set in an application.

Inline sourcecodefragmentsrom code directvesfor C++ arecopiedto theoutputheadeible
essentially as tlyeoccur among the Pelds; in particulaithin apublic: ~ segment.

The deault aggreation is a classxtendingIACOB_Aggregate . This includes methods for
adding elements and constructingraoB_Enumeration  for accessing the elements in order

6.2 Writer

TheWriter is the combinediunctionality of codelibrariesandgeneratedodeandenableghe
mappingof anobjectstructureontoa streanrepresentatiosothatthe sameobjectstructurds
reconstructed when the reader is applied to the stream (seg.belo

TheWriter functionalityinvolvesthe processingf anin-coredatastructurefor generatingan
output stream in one of\geral formats. The algorithm for this is a plain depth-prst tree
traversal that is implemented partly by pre-compiled library code and partly by the code
generated for the class debnitions. The latter is contained withsarddeerSupport

extension classes, and each such class is therefore (made) capable of accessing the
transportable pPelds. (In C++ code the class is calledB_StreamerSupport )

6.2.1 Java Writer Classes

There is a generic class for output streaming, nametteam , and there are four separate
extensions of this:

¥ Asciioutstream  for ASCII ble representation.
¥ BinaryOutStream  for binary Ple representation.
¥ JpBcoutstream for JDBC Ple representation.

¥ XMmLoutstream for XML Ple representation.
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6.2.2 C++ Writer Classes

The generic C++ class for output streamingasoB_outStream . This class currently has the
separatex@ensionsIACOB_AsciioutStream ~ for ASCII Ple representation and
JACOB_BinaryOutStream  for binary Ple representation.

6.2.3 Writing Objects

Thewriting of objectsis generatedspartof theStreamerSupport ~ Or JACOB_StreamerSupport
derivations as straightforavrd depth-prst tree wrarsal. TheasciiOutStream — Or
JACOB_AsciiOutStream  identibes anddeps track of objects written out (including the one in
progress)upontheseconcandsubsequerniccurrencef anobjectits identiPcatiomumbers
written out, preceded by a&ncharacter instead of trarsing the object. The identiPcation
number is unique within the object structure.

6.3 Reader

The Readers the combined functionality of code libraries and generated code, and enables
the processing of an object stream and the reconstruction of the corresponding runtime object
structurest representsThe Readerfunctionalityinvolvesthe processingf aninput streamn

one of seeral formats into a corresponding in-core data structure, by usypgtact of

debnitions rgarding which objects the input stream may contain.

6.3.1 Java Reader Classes

There is a generic class for input streaming, nansdam , and there are separate
extensions of thisasciiinstream  for the ASCII ble representation described earlier
JoBCInstream for JDBC Ple representatioxyiLinstream for XML Ple representation and
BinarylnStream  for a compact binary Ple representation. lheeeam constructor uses
ref3ection to Pnd the class of an object if it is nowkmo

To open aACOB streanregardless of the format, use the static method

InStream.open(InputStream stream, TypeDict dict)

which will inspect the start of the stream, and return the correstatien of InStream after
resetting the input stream.

6.3.2 C++ Reader Classes

ThegenericC++ classfor input streamings namediACOB_InStream . This classcurrentlyhas
the separatexéensionsIACOB_AsciilnStream  for ASCII ble representation and
JACOB_BinarylnStream  for binary Ple representation.

To open aACOB streamthe format must Prst be determined. The correctatern of
JACOB_InStream can then be opened (e.g. avieCcoB_AsciiinStream  for ASCII data).
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Note: When reading from or writing to data streams imdféws, a correspondindACOB
function must be gastered These functions aréeRead |, filewrite  , socketRead and
socketwrite . An example of rgistering a read or write function can be seen in the C++
examples in the Sample Applications section.

6.3.3 Reading Objects

Reading's invoked by a stream metheghdobject . This reader recognises th@bject>
introduction phrase (the angle bratknd the class name of the object to come in the input
stream).Thisis sufbcientto constructa blankobjectof theindicatedtype,andinvoke theread
method of the associatedeamerSupport  (Or JACOB_StreamerSupport ~ for C++).

6.4 Initialisation

The Initialisationis the combined functionality of code libraries, generated code, and user
written code by which the reading/writing capability is enabled in an application program.

The ACOB functionality is enabled in an application, apart fromlarking of object bles,
by constructing aypeDict 0object. TherypeDict object dePnes the mapping between class
names occurring in transport streams and actual class debnitions generated6yie J
utility.

WhenJACOB processeadebnitionble, it alsoconstructsadepbnitiongroupclasswith astatic
methodaddGroup(TypeDictd)  , which at runtime adds all the dePnition classes of the
debnition Ple into the gen dictionary {ypeDict ). The generated debnition group class is
named after the dePnition Ple.

Theapplicationprogramthusconstruct@andbuildstheTypeDict 0bjector objectsaspartof its
initialisation. TheTypeDict o0bject is then passed to the reader method of the input stream for
reading the input ple.

6.4.1 Dictionar y ble

A dictionary Pledebnes the object(s) to be manipulated. WA&QB is run on ampi Ple,
sayfilename.api , two Ples are generated. Ivdacode is generated, one of the Ples is called
Init__filename.java . If C++ codeis generatedoneof the blesis aheadelble,containingan
Init__filename class debnition.

Thenit_filename code implements the dictionary specibcation for the object. Objects are
read using the dictionary specibed during the input of the stream. The Sample Application
section containsxamples demonstrating the implementation of dictionaries.
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6.5 JACOB File Formats

Apart from the simple ASCII language described earle€OB can read and write Ples
several other formats. These formats encacdkcty the same informatiorubmay be
preferred for other reasons.

There are currently four supportefiCIOB ble formats:

¥ ASCII

¥ Binary

¥ JDBC

¥ XML.

Note: Only the ASCII and Binary formats are currently supported for C++.

6.5.1 ASCII

ASCII is aconciseandreadabldormatwhich canbe editedby handquite easilyif necessary
Theinputstreamers calledasciiinstream  andthe outputstreamers calledAsciiOutStream

6.5.2 Binary

The binaryformat is an xtremely compact object representation. It can be used when the
speed of object transfer is paramount or if it is desirable te ekstream not human-
readable. The input streamer is cabedryinStream  and the output streamer is called
BinaryOutStream

6.5.3 JDBC

The JDBC formats a representation of data in tiédr form such as a relational database or
spreadsheetALOB objects in JDBC format are in the form of multiple tables. These tables
are in generic form. If multipleACOB object structures are stored in a database with other
data, thg are identibed as distindd@OB object structures by 'stream identipers'. Stream
identibers are used to uniquely identi®yCIDB objects transported in a JDBC output
streamer

Theinput streamefor JACOB objectsin JDBCformatis calledJpBCinstream andtheoutput
streamer is callegbBcoutstream . Both of these classes use methods fromitbeSupport
class.

See the JDBC API documentatiotay(://java.sun.com/products/jdbc ) for further
information.
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6.5.4 XML
The XML formatis very similar to the defult ASCII representation.

Where the ASCII representatiorould write:

<Derived
<InBetween
<BaseClass :name "ash">
:ibw 999>
X2
:base "foobar"
'y 100
:doc <Other :foo 10>
>

The XML representation auld be:

<?xml version="1.0"?>
<jacob version="3.0">

<object type="Derived" id="0">
<base type="InBetween">
<base type="BaseClass">
<field name="doc">

<field name="foo">10</field>
</object>
</field>
<field name="name">ash</field>
<field name="base">foobar</field>
</base>

<field name="ibw">999</field>
</base>

<field name="x">2</field>
</object>

The XML format is useful if you ant to use XML tools to manipulate th&COB objects or
object debPnitions. The input streamer is caledinstream and the output streamer is called

XMLOutStream .
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7 Sample Applications

JACOB was designed to be used footprimary application types:

1. An object initialisation tool, aling Recible and consistent initialisation of data objects.

2. An object communication &ee, alloving populated objects to be sent betweefedkht
processes.

The brst gample preoides code used to initialise an array of objects using a data ble and
JACOB.

Thesecondxampledescribegodecontainedn the JACK distributiondebPningaclient/serer
system that sends and re@s objects in either binary or ASCII. There is code for the client
and the semr in both C++ and va.

7.1 Object Initialisation e xample

One of the most common uses ACDB is as a utility to input data directly into an
application This section lists and describes some simple code thatAGS@8Jgenerated
code to read data into an applicatiorvaleode for this)ample is described in thevda
development steps section. C++ code is included withAl@0OB C++ distrilution, and is
described in the C++ gelopment steps section.

7.1.1 Development steps

The procedure used consists of the feilg steps:

1. The object structure must be debned imgin Ple using theAICOB Data Debnition
Language.

2. The.api Ple must be compiled usingGOB.

3. Thejava or.pp Ples generated by the compilation of eagh Ple must be compiled
using a standard a or C++ compiler

4. The application input code must be written using &€QB components (described
below).

5. The data ble(s) to be read by the application must be written in the appropriate format.
6. The application can be used.

7.1.2 Waypoint Initialiser code and description

The example in this section reads a list aiypointsfrom a data ble and stores them in the
form of anarrayof objectsof type waypoint . Thedatais thenwritten to the screenwritten to

an ASCII ble, and written to a binary ble. The ASCII and binary bles could be read in using
the ACOB code by another application, or at dettént time by the current application. This
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code could of course be combined with components of the cliermysarde and the object
read in could be sent to other processes.

7.1.2.1 Java development steps

Step One:The waypoint object is debned in the pl@medvaypoint.api  below.

<Code :lang "java">
<Class :name "Waypoint"
fields (
<Field :name "X" :type :int>
<Field :name "y" :type :int>
<Field :name "altitude" :type :int>
<Field :name "speed" :type :int>
<Field :name "id" :type :bool :value "true">

)

>

Note that the embedded ‘package’ statement should be changed to the actual package being
built. Alternatively, this line can be renved entirely if an empty (unnamed) package is being
built.

Step Two: This must be compiled using the command

java aos.main.JacobBuild waypoint.api

This will generate tw Pleswaypointjava  andinit_ waypoint.java

Step Three: These tw Ples must be compiled using the command

javac Waypoint.java Init__waypoint.java

StepFour: Thefollowing is aprintoutof a classcalledwaypointinitialiser thatreadsalist
of waypointsin theform of thewaypoint class.Thewaypointsarestoredin anarray printedto
the screen, and written to an ASCII ble and a binary ble.

Lines 1 to 5 import the required classes.

Lines 7 to 10 identify the class.

Line 11 declares Base class type.

Line 13 declares an object of typgeDict . This is the ACOB dictionary declaration.
Lines 16 to 17 declare thanrable vaypoints as typeector .

Lines 20 to 21 initialise theAlLOB dictionary using theACOB generated class
Init__waypoint . This dePnes theaypoint class.

JACOB Manual

Release5.2

48 18-May-06
Copyright © 2000-2008, Agent Oriented Software Pty. Ltd.



Sample Applications

Lines24to 70arethemainbodyof thecode.Theentirecodeis containedn thetry beginning
from line 24. While this is not x¢tbook J&a, the method &as chosen as it simplibes the main
body of the code.

Lines 27 to 30 debPne AGOB ASCII input stream as the data RJ&er_1.dat . Note that
the stream is associated with the dictionary

Lines 39 to 42 debne the ASCII and binary output streams used for output to the ASCII and
binary ples.

Lines 46 to 56 read the data ble.

Line 46 controlstheloop. Objectsarereadfrom the datable until thereareno moreobjectsto
read.

Lines 49 to 52 store eachaypoint read in in thgector waypoints.

Lines 54 and 55 write eachaypoint object to the binary and ASCII stream ay tre read
from the input Ple.

Lines 58 to 62 store thesctor waypoints in an array of typ&aypoint , w.
Lines 63 to 70 dract the data from the arrayand writes it to the screen

Source code for the applicatioraypoint Initialiser is listed bela

1 import aos.apib.apic.boot.*;
2 import aos.apib.*;

3 import java.io.*;

4 import java.util.Vector,;

5 import java.util.Enumeration;
6

7

8

9

public class Waypointinitialiser {
public static void
main(String[] args)
{

10

11  Base input_base;
12

13  TypeDict dict;

14

15 /I declare the vector waypoints
16  Vector waypoints;
17  waypoints = new Vector();

19  /linitialise dictionary
20  dict = new TypeDict();
21  dict.initialize("Init__waypoint");

22
23 /I Read in waypoint objects from data file
24 try{

25 /I Set up input and output streams
26 /I Data file
27 InputStream data_file =
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28 new FilelnputStream("fighter_1.dat");
29 InStream in = new AsciilnStream(new BufferedReader(
30 new InputStreamReader(data_file)),dict);
31
32 /I Binary output
33 OutputStream binary_output_file = new BufferedOutputStream(
34 new FileOutputStream("waypoint_out_file_Binary.txt"));
35 BinaryOutStream binary_out =
36 new BinaryOutStream(binary_output_file);
37
38 /I ASCII output
39 OutputStream ASCII_output_file = new BufferedOutputStream(
40 new FileOutputStream("waypoint_out_file_Ascii.txt"));
41 AsciiOutStream ASCIl_out =
42 new AsciiOutStream(ASCII_output_file);
43
44 I/l read objects from data file and store them, and write
45 // them to an ASCII and a binary file
46 while((input_base = in.readObject()) != null)
47
48 /I store waypoints in the vector waypoints
49 if (input_base instanceof Waypoint)
50
51 waypoints.addElement(input_base);
52
53 I/l write objects to ASCII and binary file
54 binary_out.writeObject(input_base);
55 ASCII_out.writeObject(input_base);
56
57 I/l write data stored in waypoints vector to the screen
58 Waypoint [] w = new Waypoint[waypoints.size()];
59 inti=0;
60 for(Enumeration e = waypoints.elements();
61 e.hasMoreElements();)
62 w[i++]= (Waypoint)e.nextElement();
63 for (int ii=0; ii<w.length; ii++) {
64 int waypoint_number = ii+1;
65 System.out.printin("Waypoint " + waypoint_number + ;"
66 +" x ="+ w[ii].x
67 +" oy ="+ wlii].
68 +" altitude =" + wiii].altitude
69 +" speed ="+ w[ii].speed);
70 }
71 }
72 catch (Throwable e) {
73 System.err.printin("Caught "+e);
74 e.printStackTrace();
75 I close binary_out and ASCII_out if you want to see the
76 /I partially generated output files for debugging purposes
77 System.exit(1);
78
79 }
80 }
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Step Five: A sample data Pleontaining a list of six aypointsfighter_1.dat  , is listed
below.

<Waypoint :x 10 :y 20 :altitude 1000 :speed 100 :id :false>

<Waypoint :x 40 :y 20 :altitude 1000 :speed 100 :id :false>

<Waypoint :x 50 :y 60 :altitude 1000 :speed 100 :id :false>

<Waypoint :x 100 :y 200 :altitude 10000 :speed 100 :id :true>

<Waypoint :x 150 :y 300 :altitude 10000 :speed 100 :id :true>
<Waypoint :x 200 :y 200 :altitude 10000 :speed 100 :id :true>

When the abee code is xecuted:
¥ The data Pléghter_1.dat is read.
¥ The waypoint data is written to the screen.

¥ A ble,waypoint_out_file_Binary.txt , Is created containing theaypoint data as
generated byAICOB in binary form.

¥ A Ple,waypoint_out_file_Ascii.txt , IS created containing theaypoint data as
generated byAICOB in ASCII form.

The code has demonstrated the reading of an ASCII ble, and the writing of ASCII and binary
ples. The reading of binary Ples is also possible using a similar method to the ASCII read.

7.1.2.2 C++ development steps

Thecodein this examplehasbeentestedunderLinux andVC++ but it may still requiresome
changes, depending on the C+vieznment and where th&COB libraries are installed.

The C++ objectinitialisationexamplemay be compiledwith the provided Makebleby typing
'make’, or by follaving the steps bela

Step One:The waypoint object is debned in the pl@medvaypoint.api  below.

<Class :name "Waypoint"
fields (
<Field :name "X" :type :int>
<Field :name "y" :type :int>
<Field :name "altitude" :type :int>
<Field :name "speed" :type :int>
<Field :name "id" :type :bool :value "true">

)

>

Note that this ble is the same aswhgointapi  Ple in Step One of thevladerelopment
stepssectionapartfrom thecode object.JacobBuildwill ignoreacode objectif the:lang Peld
does not match the language of the source code being generated.
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Step Two: Thewaypoint.api  Ple must be compiled using the command

java aos.main.JacobBuild -dos -lang cxx waypoint.api
which generates twbleswaypointh  andwaypoint.cpp

Note that using thedos command line option createpp Ples instead ot bles.

Step Three: The generated C++ ble must be compiled, either with thede Maleble,
using an IDE such asidtal Studio or using the command

g++ -c -Wall -I../.. waypoint.cpp

Step Four: The following is a printout of a Ple calle@aypointinitialiser.cpp that reads a
list of waypointsin theform of thewaypoint  class.Thewaypointsarestoredin anarraythatis
printed to the screen and written to an ASCII ble and a binary ble.

Lines 1 to 15 include the required header Ples.

Lines 17 to 19 are the application ID.

Lines 20 to 24 declare tlsaeams and other parameters used in the application.
Lines 25 to 27 declare the bles used in the application.

Line 23 declares aacoB_Base class type.

Line 24 declares a an object of typeoB_TypeDict . This is the ACOB dictionary
declaration.

Lines39to 40 constructandinitialise the JACOB dictionaryusingthe JACOB generatedlass
Init__waypoint . This dePnes theaypoint class.

Line 62 dePnes aACOB ASCII input stream as the data RJger_1.dat . Note that the
stream is associated with the dictionary

Lines108to 111debPnaheASCII andbinaryoutputstreamsisedfor outputto the ASCII and
binary ples.

Lines 115 to 129 read the data ble.
Line 124 stores eachaypoint read in theector waypoints.

Lines 127 to 128 write eachaypoint object to the binary and ASCII stream ay tre read
from the input ble.

Lines 140 to 152xract the data fromector and write it to the screen.
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Source code for the applicatiorapointinitialiser is preided belav.

OCO~NOUIRWNE

54
55
56
57
58
59

#include <jacob/AsciiOutStream.h>
#include <jacob/AsciilnStream.h>
#include <jacob/BinaryOutStream.h>
#include <jacob/BinarylnStream.h>
#include "jacob/JACOB.h"

#ifndef _WIN32
#include <fcntl.h>
#endif

#include <stdio.h>
#include <stdlib.h>
#include <vector.h>
#include "waypoint.h"

int
main(int ac)

JACOB_BinaryOutStream *binary_out = 0;
JACOB_AsciiOutStream  *ascii_out = 0;

JACOB_InStream *data_file = 0;
JACOB_Base *input_base = 0;
JACOB_TypeDict *dict = 0;

char *filename = "fighter_1.dat";
char *binaryfilename = "waypoint_out_file_Binary.txt";
char *asciiflename = "waypoint_out_file_Ascii.txt";

#ifdef _WIN32
WSADATA foo;
WSAStartup(1, &foo);
#endif

int infd = 0O;
vector<Waypoint*> waypoints;

/initialise dictionary

dict = new JACOB_TypeDict();

Init__waypoint::init(dict);

#ifdef _WIN32

infd = (int)CreateFile(filename, GENERIC_READ,
FILE_SHARE_READ, NULL, OPEN_ALWAYS,
FILE_ATTRIBUTE_NORMAL, NULL);

if (RW_HANDLE)infd == INVALID_HANDLE_VALUE)

fprintf(stderr,
"OpenFile: GetLastError() => %d\n",
GetlLastError());

exit(1);

#else
infd = open(filename, O_RDONLY);
if(infd < 0)

fprintf(stderr, "failed to open %s\n", filename);
exit(1);
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60 #endif
61
62 data_file = new JACOB_AsciilnStream(infd, dict);
63
64  data_file->registerReadFunction(JACOB_InStream::fileRead);
65
66 #ifdef WIN32
67 int binary_output_file = (int)CreateFile(binaryfilename,
68 GENERIC_WRITE, FILE_SHARE_READ, NULL, CREATE_ALWAYS,
69 FILE_ATTRIBUTE_NORMAL, NULL);
70  if (RW_HANDLE)infd == INVALID_HANDLE_VALUE)
71
72 fprintf(stderr,
73 "OpenkFile: GetLastError() => %d\n", i
74 GetlLastError());
75 exit(1);
76
77
78  int ascii_output_file = (int)CreateFile(asciifilename,
79 GENERIC_WRITE, FILE_SHARE_READ, NULL, CREATE_ALWAYS,
80 FILE_ATTRIBUTE_NORMAL, NULL);
81 if (RW_HANDLE)infd == INVALID_HANDLE_VALUE)
82
83 fprintf(stderr,
84 "OpenFile: GetLastError() => %d\n",
85 GetlLastError());
86 exit(1);
87
88 #else
89  // open file for Binary output, create file if not present
90 int binary_output_file = open(binaryfilename,
91 O_WRONLY | O_CREAT, 0644);
92
93 if(binary_output_file < 0)
94
95 fprintf(stderr, "failed to open %s\n", binaryfilename);
96 exit(1);
97
98
99 /I open file for ASCII output, create file if not present
100 intascii_output_file = open(asciifilename,
101 O_WRONLY | O_CREAT, 0644);
102
103  if(ascii_output_file < 0)
104
105 fprintf(stderr, "failed to open %s\n", asciifilename);
106
107 #endif
108 binary_out =
109 new JACOB_BinaryOutStream(binary_output_file);
110 ascii_out =
111 new JACOB_AsciiOutStream(ascii_output_file);
112
113 /I read objects from data file, store them, and write
114  // them to an ASCII and a binary file
115  for(;;)
116
117 input_base = data_file->readObject();
118 if(input_base == 0) break;
119
120 Waypoint *waypt =
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121 reinterpret_cast<Waypoint*>(input_base);
122

123 /I store waypoints in the vector waypoints
124 waypoints.push_back(waypt);

125

126 Il write objects to ASCII and binary file

127 binary_out->writeObject(input_base);

128 ascii_out->writeObject(input_base);

129

}
130 close(infd);
131  close(binary_output_file);
132  close(ascii_output_file);

134  delete binary_out;
135 delete ascii_out;

137  delete input_base;

139  // write data stored in waypoints vector to the screen
140  for(int i=0; i < (int)waypoints.size(); i++)

141

142 int waypoint_number = i+1;

143 fprintf(stderr,

144 "Waypoint %i: x= %d y = %d
145 altitude = %d speed = %d \n",
146 waypoint_number, waypoints[i]->X,
147 waypoints[i]->y,

148 waypoints|i]->altitude,

149 waypoints|i]->speed);

150

151 delete waypointsi];

152 }

153

154  return O;

155 }

Step Five: The application can be compiled using
g++ -c -Wall -1../.. Waypointinitialiser.cpp

g++ -0 Waypointlnitialiser Waypointinitialiser.o -L.././lib/linux/g++-2.95
-ljacob
A sample data Pleontaining a list of six @ypointsfighter_1.dat  , is listed in Step Fe of

the Jaa development steps section.

When the abee code is xecuted:
¥ The data Pléghter_1.dat is read.
¥ The waypoint data is written to the screen.

¥ A Ple,waypoint_out_file_Binary.txt , Is created containing theawpoint data as
generated byAICOB in binary form.

¥ A ble,waypoint_out_file_Ascii.txt , IS created containing theaypoint data as
generated byAICOB in ASCII form.
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The code has demonstrated the reading of an ASCII ble, and the writing of ASCII and binary
bles. The reading and writing of binary bles is also possible using similar methods to the
ASCII reading and writing methods.

7.2 Object Comm unication e xample

The object communicatiocapability of ACOB allovs the sending and reeeig of data
objectsbetween AVA and C++ classes. One of the major potential uses of this code is to
implement rapid data transport between C++ @whJXode. This section lists and describes
some simple code that demonstrates this capability

Both Jaa and C++ code for a simple client and sesystem is included with thAGOB
C++ distritution. Jaa code for thisxample is described in thevdaderelopment steps
section. C++ code is described in the C+vyeligoment steps section.

7.2.1 Development steps

1. The data object structure(s) must be debned ispanble (or multipleapi Ples if
desired) using theACOB Data Debpnition Language.

2. The.api Ple(s) must be compiled usingQOB.

3. Thejava or.cpp Ples generated by the compilation of eagh Ple must be compiled
using a standard Ja or C++ compiler

4. The communication code can be written to use the compiled dictionaries to send and
receve the debned objects.

5. The application can be used.

7.2.2 Client/Ser ver code and description

The example described in this section consists af applications, a seev and a client. The
senerrecevesdataobjectsfrom aclientandsendghedatabackto theclient. Theclientsends
aspecibedataobjectto thesener (andrecevesthe objectbackagain) a specibPediumberof
times.This codecanbeusedastestcodeto obtaintiming informationfor dataobjectsending.
Thedataobjectcanbesentor recevedin eitherASCII or binaryform, or in XML form (Java

only).

7.2.2.1 Java development steps

Step One:Some test data objects are debned in thexdglepi . This ble is partially
reproduced bele.

Note: The ecluded code (not printed b&¥p contains more data objectehéiting some of
the more compbefeatures of theAICOB Data DePnition Language.
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msgapi

<Class
‘name "RealSimple”
;tostring "% T @%l %(val)"

fields
<Field
:name "val"
‘type :int
>
)
>
<Class
‘name "Test"
fields  (
<Field
:name "val"
‘type :double
>
)
>
<Class
‘name "Test10"
Afields  (
<Field
:name "val0"
‘type :int
>
<Field
:name "vall"
‘type :int
>
<Field
:name "val2"
‘type :int
>
<Field
:name "val3"
‘type :int
>
<Field
:name "val4"
‘type :int
>
<Field
:name "val5"
‘type :int
>
<Field
:name "val6"
‘type :int
>
<Field
:name "val7"
‘type :int
>
<Field
:name "val8"
‘type :int
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>

<Field
:name "val9"
‘type :int

>

)

>

('The remainder of the file has not been printed)

The three data objects debned\abare ery simple It can be used to illustrate this
application, as will be shn later in this section in Stepvei.

Step Two: This must be compiled using the command

java aos.main.JacobBuild msg.api

This will generate seeral bles. Br each of the object©pjectNamgdebPned in theisg.api
ble it will generate anbjectName.java . It will also generate amit__msg.java Ple.

Step Three: These generatedvia bPles must be compiled, foraenple using the command

javac *.java
Step Four: The serer and client code are printed angblained beluv.
Server
The serer receves data objects sent to it by a client, and sends the objects back to the client.
Lines 1 to 3 consist of the required imports.
Lines 5 to 9 are the class and application ID.
Line 10 declares an object of typgeDict (the dictionary).
Lines 11 to 14 declare tls@eams and other parameters used in the class.
Lines 16 to 22 check the number of command ligeiaents.
Line 24 constructs the nedictionary (ypeDict ).
Line 25 initialises the dictionary
Lines 27 to 34 initialise the soekwith the user specibed port number

Lines 35 to 73 contain the code that reads the objects and writes them in the appropriate type
(binary, ASCII or XML). This code loops fower, accepting a connection and reading all
objects present on the stream.
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Line 67 declares an object of typsse.

Lines 68 and 69 read the data object and then write the data object back to the client.

Server code

1 import aos.apib.*;
2 import java.io.*;
3 import java.net.*;

oo b

public class Server
{

7 public static void

54

8 Enain(String[] args)

TypeDict dict;
Socket sock;
OutStream out = null;
InStream in = null;

ServerSocket  serv = null;

if (args.length '=4) {
System.err.printin( "usage: java Server "+
"<Init__*> <port> <send-format> <recv-format>");
System.err.printin(" <send-format> = A, B or X");
System.err.printin(" <recv-format> = A, B or X");
System.exit(1);

dict = new TypeDict();
dict.initialize(args[0]);

try {
serv = new ServerSocket(Integer.parselnt(args[1]));

catch (Exception e) {

System.err.printin("Can't accept the connection®);
e.printStackTrace();
System.exit(1);

}
for (3;) {
I/l Loop forever, accepting a connection and reading
/I all objects present on the stream.
try {
System.err.printin("waiting for a connection...");
sock = serv.accept();
if (args[2].equalsignoreCase("A"))
out = new AsciiOutStream(sock.getOutputStream());
else if (args[2].equalsignoreCase("B") )
out = new BinaryOutStream(sock.getOutputStream());
else if (args[2].equalsignoreCase("X") )
out = new XMLOutStream(sock.getOutputStream());
else {
System.err.printin("Bad send format");
System.exit(10);

if (args[3].equalsignoreCase("A"))

in = new AsciilnStream(sock.getinputStream(),dict);
else if (args[3].equalsignoreCase("B") )

in = new BinarylnStream(sock.getinputStream(),dict);
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56 else if ( args[3].equalsignoreCase("X") )
57 in = new XMLInStream(sock.getinputStream(),dict);
58 else {

59 System.err.printin("Bad recv format");
60 System.exit(10);

61 }

62 }

63 catch (Exception e) {

64 e.printStackTrace();

65 System.exit(1);

66

67 Base obj;
68 while ( (obj = in.readObject()) '= null) {
69 out.writeObject(obj);

}

71 System.err.printin("no more objects to read");

Client

The client sends a specibed data object to thers@rud receies the object back amn) a
specibed number of times.

Lines 1 to 3 consist of the required imports.

Lines 5 to 8 are the class and application ID.

Line 10 declares an object of typgeDict (the dictionary).

Lines 11 to 14 declare tls@eams and other parameters used in the class.
Lines 16 to 29 check the number of command ligeiaents.

Line 31 constructs the dictionary

Line 32 initialises the dictionary

Lines34to 46 usethecommandine argumentdo setthe host,input Ple,port numberandthe
number of times a data object is to be sent by the client.

Lines 50 to 61 set up the input stream to read in the data object.
Line 62 reads the data object int) .

Lines67to 93 setup thesoclet (usingtheuserspecibegort numberandhost),andtheinput
and output streams (ASCII, binary or XML streams as debned by the command line
arguments).

Line 95 records the time at the start.
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Lines 97 to 106 write the data object to the output stream and read the data object when it is
returned. This is repeated the number of times specibed by the commangumergr

Lines 107 to 110 print the time &k to send and resei the data object the specibPed number
of times.

Client code

import aos.apib.*;

import java.io.*;

import java.net.*;

public class Client

public static void
main(String[] args)

OCO~NOUIRWNE
—~~

{
10  TypeDict dict;
11  Socket sock;
12 OutStream out = null;
13 InStream in = null;
14  ServerSocket serv =null;
15

16  if(args.length!'=7){
17 System.err.printin(

18 "usage: java Client <Init__*> "+

19 "<host> <port> <file> <count> <send> <recv>");
20 System.err.printin(

21 " <send> = A, B or X (Ascii, Binary, XML)");
22 System.err.printin(

23 " <recv>=A, Bor X");

24 System.err.println(

25 " <file> contains a JACOB object");

26 System.err.printin(

27 " if <file> =\"-\", reads from stdin");

28 System.exit(1);

29 }

30

31 dict = new TypeDict();
32 dict.initialize(args[0]);

34 int count=0;

35 int port=0;

36  String host = args[1];
37  String file = args[3];

39  try{
40 port = Integer.parselnt(args[2]);
41 count = Integer.parselnt(args[4]);

}
43  catch (Exception e) {
44 System.err.printin(“*Bad port or count given");
45 System.exit(10);
}
48 int tot = count;

50 try{
51 if (file.equals("-"))
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52 in = new AsciilnStream(new BufferedReader(
53 new InputStreamReader(System.in)), dict);
54 else
55 in = new AsciilnStream(
56 new BufferedReader(new FileReader(file)),dict);
57
58 catch (Exception e) {
59 e.printStackTrace();
60 System.exit(1);
61
62  Base obj = in.readObject();
63  if (obj == null) {
54 System.err.printin("Failed to read an object to send");
65 System.exit(1);
66
67 try{
68 sock = new Socket(host, port);
69 if (args[5].equalsignoreCase("A") )
70 out = new AsciiOutStream(sock.getOutputStream());
71 else if (args[5].equalsignoreCase("B") )
72 out = new BinaryOutStream(sock.getOutputStream());
73 else if (args[5].equalsignoreCase("X") )
74 out = new XMLOutStream(sock.getOutputStream());
75 else {
76 System.err.printin("Bad send format");
77 System.exit(10);
78
79 if ( args[6].equalsignoreCase("A") )
80 in = new AsciilnStream(sock.getinputStream(),dict);
81 else if (args[6].equalsignoreCase("B") )
82 in = new BinarylnStream(sock.getinputStream(),dict);
83 else if (args[6].equalsignoreCase("X") )
84 in = new XMLInStream(sock.getinputStream(),dict);
85 else {
86 System.err.printin("Bad recv format");
87 System.exit(10);
88
89
90 catch (Exception e) {
91 e.printStackTrace();
92 System.exit(1);
93
94
95 long start_t = System.currentTimeMillis();
96
97  while (count > 0) {
98 count--;
99 out.writeObject(obj);
100 obj = in.readObject();
101 if (obj == null) {
102 System.err.printin(
103 "Error with "+count+" messages to be read");
104 break;
105 }
106
107  System.err.printin(
108 (System.currentTimeMillis()-start_t)+
109 "'ms to send and recv "+(tot-count)+" messages");
110 }
111
112 }
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Step Five: The application can be compiled using

javac *.java

If thedatais beingsentto thesenerin ASCII form andbeingsentbackto theclientin ASCII
form then the selr may be started using the follmg command

java Server Init__msg 8888 A A

The last tvo command line guments specify the form in which the data object is sent and
receved. This can be either A (ASCII), B (binary) or X (XML). Note that the esecan be
started in its wn window or it can be xecuted in the background.

The client may be started using the fallog command
java Client Init__msg localhost 8888 data.RealSimple 10 A A

This also specibes that the data is being sent andeddeifrom the seer in ASCII form.
data.RealSimple IS the Ple that contains the datar Bxample it could contain

<RealSimple :val 10>

7.2.2.2 C++ development steps

Thecodein this examplehasbeentestedunderLinux andVC++ but it may still requiresome
changes depending on the C+viesnment and where th&COB libraries are installed.

The C++ object communicatiox@&mplemay be compiled with the primled Maleble by
typing 'make’, or by following the stepsbelow. Furtherinformationaboutrunningthis example
is provided in thereadme Ple in the rample directory

StepOne: SometestdataobjectsaredePnedn thebPlemsg.api . Partof thisPleis reproduced
in Step One of the Ya development steps section.

Step Two: Themsg.api  Ple must be compiled using the command

java aos.main.JacobBuild -dos -lang cxx msg.api

This will generate tw Plesmsg.h andmsg.cpp .

Step Three: The generated C++ ble must be compiled, either with thedes Maleble or
using the command

g++ -c -Wall -I.. msg.cpp

Step Four: The serer and client code are printed angblained belav.
Serwer

The serer receves data objects sent to it by a client, and sends the objects back to the client.
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Lines 1 to 9 include the required header Ples.

Lines 14 to 20 declare tlsgeams and other parameters used in the application.

Line 16 declares an object of typecoB_TypeDict (the dictionary).

Line 17 declares an object of typecOB_Base.

Lines 27 to 30 check the number of command ligeisents.

Lines 31 constructs the walictionary (ACOB_TypeDict ).

Line 32 initialises the dictionary

Line 34 initialises the soek with the user specibed port number

Lines 35 to 82 contain the code that reads the objects and writes them in the appropriate type

(binary or ASCII). This code loops while a connection is accepted.

Lines 71 and 77 read the data object and write the data object back to the client. This code

loops forever, reading all objects present on the stream.

Serwver code

OCO~NOUIRWNE

11 int

#include <jacob/AsciiOutStream.h>
#include <jacob/AsciilnStream.h>
#include <jacob/BinaryOutStream.h>
#include <jacob/BinarylnStream.h>
#include <jacob/socket.h>

#include <stdlib.h>

#include "msg.h"

12 main(int ac, char **av)

13 {

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

JACOB_OutStream  *x;
JACOB_InStream  *y;
JACOB_TypeDict  *d;
JACOB_Base *b;

int fd;
JACOB_ServerSocket *c;
int port;

#ifdef WIN32

WSADATA foo;
WSAStartup(1, &foo);

#endif

if (ac 1= 3){
fprintf(stderr, "usage: server <port> [AB][AB]\n");
exit(1);
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31 d=new JACOB_TypeDict();

32  Init__msg::init(d);

33  sscanf(av[l], "%d", &port);

34 ¢ =new JACOB_ServerSocket( port);
35  while ((fd = c->Accept()) >=0) {

36 if (av[2][0] =="A") {

37 y = new JACOB_AsciilnStream(fd, d);

38 fprintf(stderr,

39 "server: opened input stream in ascii mode\n");
40 } else if (av[2][0] == 'B") {

41 y = new JACOB_BinaryInStream(fd, d);

42 fprintf(stderr,

43 "server: opened input stream in binary mode\n");
44 }else {

45 fprintf(stderr,

46 "%c not a valid input stream type\n”, av[2][0]);
47 exit(1);

48 }

49

50 if (av[2][1] =="A") {

51 x = new JACOB_AsciiOutStream(fd);

52 fprintf(stderr,

53 "server: opened output stream in ascii mode\n");
54 }else if (av[2][1] == 'B") {

55 x = new JACOB_BinaryOutStream(fd);

56 fprintf(stderr,

57 "server: opened output stream in binary mode\n");
58 }else {

59 fprintf(stderr,

60 "%c not a valid output stream type\n", av[2][1]);
61 exit(1);

62 }

63

64 /l Needed under Windows

65 /I (doesn't hurt under UNIX but not necessary).

66 y->registerReadFunction(JACOB_InStream::socketRead);
67 x->registerWriteFunction(JACOB_ OutStream::socketWrite);
68

69 int msgs = 0;

70

71 for (;;) {

72 b = y->readObject();

73 if (b == 0) break;

74 msgs++;

75 x->writeObject(b);

76 delete b;

77 }

78 close(fd);

79 fprintf(stderr, "received %d messages\n”, msgs);

80 delete x;

81 delete y;

82 }

83 return O;

84 }

Client

The client sends a specibed data object to thers@ud recees the object back amn) a
specibed number of times.
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Lines 1 to 15 include the required header Ples.

Lines 20 to 32 declare tlsgeams and other parameters used in the application.
Line 22 declares an object of typecoB_TypeDict (the dictionary).

Lines 41 to 65 check the number of command ligeiaents.

Lines 42 to 58 use the sixth command linguanent to set the input ble.

Lines 66 to 68 use the command linguanents to set the port number and the number of
times a data object is to be sent by the client.

Line 69 initialises the soek with the user specibed port number and host.
Line 72 constructs the dictionaryaCOB_TypeDict ).

Line 73 initialises the dictionary

Lines 75 to 80 set up the input stream to read in the data object.

Line 82 reads the data object imto

Lines91to 116setuptheinputandoutputstreamgASCII or Binary streamsasdebnedy the
command line guments).

Line 122 records the time at the start.

Lines 125 to 131 write the data object to the output stream and read the data object when it is
returned.

Line 140 prints the time t&k to send and reeei the data object the specibed number of
times.

Client code

#include <jacob/AsciiOutStream.h>
#include <jacob/AsciilnStream.h>
#include <jacob/BinaryOutStream.h>
#include <jacob/BinarylnStream.h>
#include "jacob/JACOB.h"

#include "jacob/socket.h"

#ifndef _WIN32
#include <sys/time.h>
10 #include <fcntl.h>

11 #endif

12

13 #include <stdlib.h>
14

OCO~NOUIRWNE
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15 #include "msg.h"

17 int
18 main(int ac, char **av)

20 JACOB_OutStream *x=0;
21  JACOB_InStream *y =0;
22 JACOB_TypeDict *d=0;

23 JACOB_Base *b =0;
24 int i;

25 int fd;

26  JACOB_ClientSocket *c = 0;
27 int port;

28 int n;

29

30 #ifndef WIN32
31 struct timeval t1, t2;
32 #endif

34 #ifdef _WIN32
35 WSADATA foo;
36  WSAStartup(1, &foo);

37 #endif

38

39 int infd = O;
40

41  if (ac == 6) {
42 #ifdef _WIN32

43 infd = (int)CreateFile(av[5], GENERIC_READ,

44 FILE_SHARE_READ, NULL, OPEN_ALWAYS,
45 FILE_ATTRIBUTE_NORMAL, NULL);

46 if (RW_HANDLE)infd == INVALID_HANDLE_VALUE) {
47 fprintf(stderr, "OpenFile: GetLastError() => %d\n",
48 GetlLastError());

49 exit(1);

50 }

51 #else

52 infd = open(av[5], 0);

53 if (infd<0){

54 fprintf(stderr, "failed to open %s\n", av[5]);

55 perror(av[5]);

56 exit(1);

57

58 #endif

59 ac = 5;

60

}
61 if(ac!=5){
62 fprintf(stderr,

63 "usage: client host port count [AB][AB] [file]\n");
64 exit(1);
65

}
66  sscanf(av[2], "%d", &port);
67  sscanf(av[3], "%d", &i);
68 n=i
69 ¢ =new JACOB_ClientSocket(av[1], port);
70  fd = c->Connect();
71 if (fd < 0) exit(1);
72 d=new JACOB_TypeDict();
73  Init__msg::init(d);

75 y=new JACOB_AsciilnStream(infd, d);
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76
77  fprintf(stderr, "infd=%d\n", infd);
78 [/ probably passed a real file on the cmd line
79 if(infd>0)
80 y->registerReadFunction(JACOB_InStream::fileRead);
81
82 b =y->readObject();
83 deletevy;
84 if(b==
85 fprintf(stderr,
86 "failed to read a valid object - try again\n");
87 exit(1);
88
89  fprintf(stderr, "object was read ok\n");
90
91 if (av[4][0] =="'A") {
92 y = new JACOB_AsciilnStream(fd, d);
93 fprintf(stderr,
94 "client: opened input stream in ascii mode\n");
95 }elseif (av[4][0] == 'B") {
96 y = new JACOB_BinaryInStream(fd, d);
97 fprintf(stderr,
98 "client: opened input stream in binary mode\n");
99 }else{
100 fprintf(stderr,
101 "%c not a valid input stream type\n", av[4][0]);
102 exit(1);
103 }
104  if (av[4][1] =="A) {
105 X = new JACOB_AsciiOutStream(fd);
106 fprintf(stderr,
107 "client: opened output stream in ascii mode\n");
108 }elseif (av[4][1] =='B") {
109 x = new JACOB_BinaryOutStream(fd);
110 fprintf(stderr,
111 “client: opened output stream in binary mode\n");
112 }else{
113 fprintf(stderr,
114 "%c not a valid output stream type\n", av[4][1]);
115 exit(1);
116
117
118  y->registerReadFunction(JACOB_InStream::socketRead);
119  x->registerWriteFunction(JACOB_OutStream::socketWrite);
120
121 #ifndef _WIN32
122  gettimeofday(&tl, 0);
123 #endif
124  int count = 0;
125 for (;i>0;i-){
126 x->writeObject(b);
127 delete b;
128 b = y->readObject();
129 if (b == 0) break;
130 count++;
131
132 fprintf(stderr, "sent %d messages\n”, count);
133 #ifndef _WIN32
134  gettimeofday(&t2, 0);
135 longj;
136 j=t2.tv_sec - tl.tv_sec;
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137  j*=1000;

138 ] +=(t2.tv_usec - t1.tv_usec)/1000;

139  fprintf(stderr,

140 "Took %ld ms to send/recv %d msgs\n", j, (n - i)*2);
141 #endif

142 return O;

143 }

Step Five: The application can be compiled using
g++ -c -Wall -1../.. client.cpp
g++ -o client client.o msg.o -L../../lib/linux/g++-2.95 -ljacob

g++ -c -Wall -I../.. server.cpp
g++ -0 server server.o msg.o -L../../lib/linux/g++-2.95 -ljacob

If thedatais beingsentto thesenerin ASCII form andbeingsentbackto theclientin ASCII
form, the sergr may be started using the fellmg command
Jserver 5555 AA

The last command line gument specibes the form in which the data object is sent and
receved. This can be either A (ASCII) or B (binary).

Note that the seer can be started in itsva window or it can be xecuted in the background.

The client may be started using the fallog command

Jclient localhost 5555 200 AA xx.dat
This also specibes that the data is being sent andeddeifrom the seer in ASCII form.
xx.dat IS the ple that contains the datar Example, it could contain

<RealSimple :val 8>
Theclientmayalsobe startedwithout a datable. Objectsmaybeenterednanually by typing

themin to thesamewindow theclientis runningin. e.g.type<RealSimple :val 8> andpress
Enter
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