@

www.servasoftware.com . o L P ’.ﬂ serva

TWaver Java Training

Serva Software LLC

Cdpyright © 2011 Serva Software, all rights resepied: Present the Next Generation Networks



' B
\ . - ’:. servasoftware

www.servasoftware.com

P a
.‘h/

TWaver Java Introduction

e \What is TWaver?
e Java Swing Basics

® TWaver Basics

- Hello TWaver!
- MVC Pattern(data-view/event-driven)

- Dataitems / Data models / Views

Copyright © 2011 Serva Software, all rights resenied: Present the Next Generation Networks
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What i1s TWaver?

High efficiency and lightweight
graphical component library

Multi-platform solutions
TWaver Java package contents

"Waver license

Present the Next Generation Networks
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A Graphical Component Library

"Waver focus on graphical display of data

‘Waver iIs for developers, needs secondary
development

TWaver provides documentation, license,
training and technical supports

¢ &4 Equip Elements e ; / :
§ ;,JRHI:H 2 . (W I : =y \-'J{.‘ll_lni-lr_l'i‘l:lm_}l:q o
@ = Shelf Sat Sep 27 18:12:59 CST 2008

=z [Slot]
9 o Slot
B Card
- == Slot
¥ [Card]
¢ == Shelf
o= = Shelf
o= i Shelf
o= = Shelf
o= 1l Shelf
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Focus on Telecom Network

Management Components

® Provides telecommunications business models

e Have alarge number of telecommunication
application cases

e But notlimited to the telecommunications
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e

High Efficiency and Lightweight

e twaver.jar 1.8MB

® The network component supports ten
thousands of nodes and links

e The table supports one hundred thousand data

TWaver Performance Report
2,026

1000 Nodes 2000 Nodes 4000 Nodes 8000 Nodes 16000 Nodes
200 Links 400 Links 800 Links 1600 Links 3200 Links

Numbers of Element

EDataBox Loading Time ENetwork Loading Time
Copyright © 2011 Serva Software, all rights resep/edh Present the Next Generation Networks
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TWaver Product Family

TWaver TWaver
Web Flex

TWaver GIS

U

HTTP, EJB, XMLRPC, Socket...

Gy R
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TWaver Java Package Contents

@ twaver-java-3.7 demo run files )

demo.bat
= demo.jar
demo.sh
] documents
% TWaver Java 3.7 Developer Guide.pdf

twaver-3.7.dud

 twaver-beaninfo-3.7.dtd API| docs )
| TWaver.template.xml

» | javadoc

i lib .
= twaver.jar twave I j ar

developer guider )

- License.txt

| README.txt )

i sre demo source

Copyright © 2011 Serva Software, all rights resenved: Present the Next Generation Networks
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TWaver License

TWaver has three types of license: Evaluation License, Development
License, and Runtime License. Click Ctrl+Shift+T to check license
Information on Swing interface.

eEvaluation - used for prophecy on the initial stage or a period of

technical selection, with watermark of "TWaver Evaluation Version" on
component interface

eDevelopment - Grant you the right to use TWaver to develop your
software product or project. No watermark shown but a license
information dialog will popup for every 2 hours.

eRuntime - Used for your final project/product deployment. No
watermark, no dialog popup.
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How to Use License File

e “license.dat” is a plain text format file, it
contains license information

e Used Iin three ways:

- Replace "/resource/license.dat” file in
"twaver.jar" directly

Put it under your project source folder
"resource/license.dat"

Use the following code:
TWaverUtil.validateLicense("/resource/license.d
at");




Java Swing Basics

TWaver and Swing

Event Despatch Thread
LookAndFeel

Javaz2D Basics

Copyright © 2011 Serva Software, all rights resepzec:
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TWaver and Swing

TNetwork TTree TElementTable ...
TWaver

JTree JPanel JTable ...
t

JComponent |
....................................... S, S

Container — Window — Frame

1

Component

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks
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TWaver and Swing

Inherited from Swing

TWaver Components
Components

TNetwork JComponent
TElementTable JTable
TPropertySheet JTable

TTree JTree
***Chart JPanel
TList JList

Copyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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Event Dispatch Thread

Event Dispatch Thread(EDT)

EDT is a queue, the last event has been processed, the
next one will begin

Any code that make GUI changes must be invoked in
EDT

Don’t do heavy works in EDT

How to use: SwingUtilities.invokelLater/invokeAndWait,
gueuing and queue-jumping
swingUtilities.JnvVokeLatermew Runnableo {

public void runo {
sheet.updateTViewUI();
}
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EDT and TWaver

For TDataBox, most operations are not
thread-safe

If a dataBox associate with a component,

any operation on this dataBox must be
iInvoked in EDT

If an element Iin dataBox, set the properties
of the element must invoked in EDT

An element can only be placed in one
dataBox
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L ookAndFeel

e UIManager manages all default properties of current look
and feel

e Use get *** (key) or put (key, value) methods to get or set
these properties

e Use setLookAndFeel (...) to set your own look and feel

UlManager.setLookAndFeel("com.sun.java.swing.plaf.nimbus.NimbusLookAndFeel");
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L ookAndFeel

UlManager.put(Tree.textForeground", Color. DARK_GRAY);
UlManager.put("Tree.textBackground", Color.LIGHT_GRAY);
UlManager.put("Tree.background”, Color.LIGHT_GRAY);
UlManager.put("Tree.selectionForeground", Color.BLACK);
UlManager.put("Tree.selectionBackground", Color.GREEN);

TestUtil. ShOWFrameLook and feel demo", TestUtil.getTree());

O D O Look and feel demo

v 4 DataBox
» e Group

LA SubNetwork

M Node3
» M6
- )
|y
> |
ﬁ

Cdopyright © 2011 Serva Software, all rights resenved. sent xt Generation Networks
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LookAndFeel Tool iIn TWaver Demo

e LookAndFeelDemo.ja
va

S&Nno TWaver 3.6 Demos .
System Help |88 )« ) =+ /=2)
® Use sheet component " /&4 @ [tee |

lists all default e e——tropy [
properties of the look Tree.textBackground O #FFFFFFFF [ﬂ

f I - N, f Tree.selectionBackground Bl #2ES5ADGFF
Tree.hash [ #FFFFFFFF
and S : It S eaSy or ' Tree.selectionlnactiveBackground [ #CACACAFF
sSearc h Tree.dropLineColor [ #8ESESEFF
Tree.foreground Bl #000000FF
Tree.textForeground Il #000000FF

® See: TWaver Java Tree.selectionForeground [ #FFFFFFFF }*

Tree.selectionBorderColor B #2ESADGFF | ¥

Demo | !

Cdpyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks




’:. servasoftware

PN
.‘h/

JavazD

If you want to custom components, you
need some Java2D knowledges

Graphics2D
Shape, Area, Paint, Composite
Stroke, AffineTransform

Present the Next Generation Networks
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Javaz2D Example

public class Java2DDemo extends JComponent {
protected void paintComponentGraphics g){

GraphicsZD gZd = (Graphics2D) g;
g2d.setRenderingHint(RenderingHints.KEY_ANTIALIASING, RenderingHints.VALUE_ANTIALIAS_ON);
Rectangle bounds = this.getBounds();

g2d.translate(bounds.getCenterX(), bounds.getCenterY());
g2d.SetColor(Color.DARK_GRAY);

g2d.SetFont(new Font(Font.SANS_SERIF, Font.ITALIC, 18));
gZd.draWString("Hello TWaver", -50, 5); .
g2d.setColor(color.GRAY); E Hello TWaverE
g2d.SetStroke(new BasicStroke(5, BasicStroke.CAP_ ROUNI .
g2d.drawRect(-60, -25, 130, 50);

™ M M Java2D Demo

}

public static void main(String[] args) {

TestUtil.ShowFrame('java2b bemo", new Java2DDemoo)
}

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks
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TWaver Basics

Hello TWaver

MVC design pattern (data-view/event-
driven)

Data items and data models

Views

Cdpyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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Hello TWaver

TWaver Java development
environment
e twaver.jar

o JDK 1.4+

e Eclipse, NetBeans, JBuilder ...

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks
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Hello TWaver

TDataBox box = new TDataB oX(;

Node node = new Nodeo; 800  HelloTWaver 0000

node.setName('Hello"); % (4 N7
LN [ * & £ O[S & X0

box.addElement(node):

Node node2 = new Node();

node2.setName(" TWaver");
node2.setLocation(200, 150);
box.addElement(node2);

Link link =new Link(node, node?2);

link.setName("Hello TWaver"),
link.putLinkLabelRotatable(true);

box.add Element(link):

TNetwork network = new TNetwork(bOX);

showFrame('Hello Twaver", network);

Cdpyright © 2011 Serva Software, all rights resepied: Present the Next Generation Networks
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Adding Tree, Sheet, Table

TNetwork network = new TNetwork(box);

TTree tree = new TTree(box);

TPropertySheet sheet = new TPropertySheet(box);
TElementTable table = new TElementTable(box);
table.setElementClass(Element.class);

JScrollPane tablePanel = new JScrollPane(table);
JScrollPane sheetPanel = new JScrollPane(sheet);

Copyright © 2011 Serva Software, all rights resenzed: Present the Next Generation Networks
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Hello TWaver

v

DataBox
M Hello
g Waver

A\, Hello TWaver

Q:Q! serva

Property

v

v System

Basic

ID 11d1def...
Name TWaver
Selected W
Visible 4
Icon L
ToolTi...

Parent
LayeriD

Location 200.0,15...
Height 32/,

y (6D

Width 32

Copyright © 20T

ID Name
11d1defS... Hello TWa...
11d 1def5S... Helln

v )
R T W V. I

Selected
D

Visible
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MVC Design Pattern

v & My Bo
B center
v [ My Nodes

B Computer0

W Comoutern |
!C b Carrier Market Share

¥ 1

 Alarmieverity | Acked 1
Minos L
I-Iinur v B

W=

_ v Bz
e

v B

Custom -1

DataBox I'—.—." L4

----.-------.I-n:[é;;c-ti-(;r:--- I;_:g;____;l:__
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Model & Views

1
5.-\_1]:]_ 98 [l v % my Box

— M center
v %4 My Nodes
M Compurter0

VIeWS(V) ._' : :_ M Computerl

M Computer2
B Computer3

Mosde L

Q:Qj serva

U Carrorr Mark et Share

Element _
@R
Model(M) ‘o &

Group U‘*J
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Model & Views

Views(V)

MNisde 1
K — - — i — Y
.----43«.----4 > - -

-

qi

|

N

odel

; ElementUlI

Q:Qj serva

v B4 My Box
B center WD AlwmSeversy  Acked
v [% My Node ©
W Comp )
' Comp 5
! Compa
M Comp 5

Element

|

A
1"'}

Model(M)f o S

Link

<
Group " "
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JButton changeRenderColorButton = new JButton("change node render color");
changeRenderColorButton.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
node.putRenderColor(TWaverUtil.getRandomColor());
}
D;
network.getToolbar().add(changeRenderColorButton, 0);

all views will update automatically
when data is modified

& . v &
¥ i DataBox 5 t DataBox
M Hello ! = ::!Io
B Twaver M TWaver
%\, Hello TWaver - > “\, Hello TWaver

: [ change node render color ] k

%

E,-’fo‘

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks
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Event-Driven

Element node.putRenderColor(Color.RED)

firePropertyChange

DataBox elementPropertyChangeListeners

fireElementPropertyChange

View dataBoxPropertyChangeListener

network, tree, chart ... :
repaint(element)

Copyright © 2011 Serva Software, all rights reseped: Present the Next Generation Networks
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Event Listeners

box.addElementPropertyChangeListener(new PropertyChangelListener() {
public void propertyChange(PropertyChangeEvent evt) {
JOptionPane.showMessageDialog(network,
"element property changed\ntarget: " + evt.getSource() +
“\nproperty name: " + evt.getPropertyName() +
“\nold value: " + evt.getOldValue() +
“\nnew value: " + evt.getNewValue());

D;

Copyright © 2011 !

Q:ﬁ serva

| change node render color | K i O I F:{I c";lf:tl@| Al |@;lJEHt"I!

800

Message

Hello ™%

2,,"/

element property changed
target: twaver.Node

property name: CP:render.color
old value: null

new value: java.awt.Color[r=244,g=7,b=68]

xt Generation Networks
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Event Listeners

Model Listener

DataBoxListener
TDataBox DataBoxSequenceListener
BatchListener

DataBoxSelectionModel DataBoxSelectionListener

UndoRedoManager UndoRedolListener

AlarmModel AlarmModelListener

AlarmSeverity AlarmSeverityChangeListener

ZoomListener
Network InteractionListener
CanvasPaintListener

LayerManager LayerModelListener

TTable PagelListener

Copyright © 2011 Serva Software, all rights reseped: Present the Next Generation Networks
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Views Synchronize Update

2020
System Help
L]
M | 0 ™ [
¥ «» Geography Group
M BSC_1
M BSC_2
M BSC_3

M BSC_4
!] BSC_S Geography Group

¥ «» Business Group

M BSC_1 _
M BsC 2 E - -
L 4 .
Manufacturer Group

|l :

alarmiD mappin... alarmSeve... acked cleared raisedTime

ECEUM mUWENER

Copyrighti@
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Views Synchronize Update

e 00 0
System Help
M [ i O M B[R

v E Geography Group
M BSC_1

M ssc_2

M BSC_3 ‘

M BSC_4

!] BSC_S Geography Group
v [&] Business Group

M BsC_1 -
= o -

Manufacturer Group

ol | -
A g | (1Acked ) (ICleared ) ( CreateAlarm ) ( ClearAll )

alarmiD mappin... alarmSeve... acked cleared raisedTime

Alarml... 2 e v 2011-03-11 12:...

ECEUM mUWENER

Copyrighti@
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Data Item and Data Models

Data Item : The basic unit of data

Data Model : the data management container,
provides add/remove/clear operations, can monitor
property change of data

Data Items Data Models

Element TDataBox

Alarm AlarmModel

Layer LayerModel
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Data Types

Element (Node 7/ Link / Group / SubNetwork /...)

TiPaga § 10 8iRow
Ma-'ml'_l Aigrrrfana iy Apkgd Elamanil
W Wy Links
'\l'\rll_\l :-:-:-: n Demo Compusery

" —""'-“' !' "- i " Nasan e T
g-mljlu

11
EC UM mEWENER ECUM mUWENER
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Data Models

e TDataBox Is a elements container, It
Includes a alarm model, a layer model
and a selection model

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks
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View Types

e Topology component: Network

e Common components: Tree, Table, Sheet,

TreeTable, Chart
Common components

........................................... Coordlnate Wlth topology
' [Network]

(" Table ) _
( Sheet ) \ 1

( Chart ) (—' LDataBOXJ

Copyright © 2011 Serva Softvvale ~all.rights resemwed Present the Next Generation Networks
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Network

Presenting Topology, equipment panels, etc.

Lo et L BB |

CC DC-M 2 DO D012 00412 00312
HTU-1-4
it

Cdpyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks




www.servasoftware.com

Topology Elements

Node Link Group Rack Shelf Slot Card Port

SubNetwork

Re5|zabIeNode FoIIower

Ao B

"BEIEIEIEEIEFEIEIEIEEEIEE
‘HEEEEEEEEEREEEE
1333031313131 3123;3) 31813318

ShapeLink

EBEEEE
EEEER
£ EEEEEN
HEEEEEEEEEEEEEEERE
HEEEEEEEREEEEHEEEE

Polyline
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Lazy Load

Drag and Drop
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® Home - ServaSoftware.com
® Emaill - tw-service@servasoft.com
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TWaver Core Components

Development process
Using TDataBox
Predefined elements
Using TNetwork
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TWaver Development Process

v £ My Box

M center
M v [ My Nodes V
B Computer0

-Eomnytqut_ .
!c U Carrer Market Share

data
conversmn

‘ —» DataBox
0SS element 1J‘!J

propertles Elements
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TWaver Development Process

conversion i
0SS element

properties i Elements

‘ Custom
business
operation
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TWaver Development Process

//data acquisition

List<Device> devices = getDevicesFromOSSo;
List<Relationship> relationships = getDevicesReIationshipFromOSS();

/ldata conversion

TDataBox box = new 1 DataBoX;
translateToTWaverNodebox, devices, relationships);

{Ishow the interface
final TNetwork network = new TNetWOrk(box);

network.dOLayO Ut(TwaverConst.LAYOUT _SYMMETRIC);
showFram €("Develop Flow", network);

/ladd interaction
nework. addElementDoubleClicked ActionListenermnew ActionListener() {

public void actionPerformed(ActionEvent e) {
Element element = (Element)e.getSource();

String newName = JOptionPane.ShOW| npUtDia|Og(network, "change device name from : ™ + element.getName() +" to:");
if(newName != null){

element.setNamenewName);

/Ito storage

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks
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private static List<Device> getDevicesFromOSS() {
List<Device> devices = new ArrayList<Device>();
devices.add(new Device("R1", "router"));
devices.add(new Device("R2", "router"));
devices.add(new Device("S1", "device"));
devices.add(new Device("S2", "device"));
return devices ;

}

private static List<Relationship> getDevicesRelationshipFromOSS(){
List<Relationship> relationships = new ArrayList<Relationship>();
relationships.add(new Relationship("2I", "R1", "R2"));
relationships.add(new Relationship("3I", "R1", "S2"));
return relationships;

}

private static void translateToTWaverNode(TDataBox box, List<Device> devices, List<Relationship> relationships) {
for(Device device : devices){
Node node = new Node();
node.setName(device.name);
node.setimage("/ppt/images/" + device.type + ".png");
box.addElement(node);
}
for(Relationship relationship : relationships){
Link link = new Link((Node)box.getElementByName(relationship.fromName),
(Node)box.getElementByName(relationship.toName));
box.addElement(link);

}

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks



o~ \ ) -
www.servasoftware.com ? _ } W serva

static class Device{
String name;
String type;

Device(String name, String type){
this.name = name,;
this.type = type;

}

}
static class Relationship{
String name;

String fromName,;
String toName;

Relationship(String name, String from, String to){
this.name = name;
this.fromName = from;
this.toName = to;
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Using TDataBox

TDataBox - Data container for managing network elements.

Provides basic operations like add, delete, edit, also can
monitor elements changes, level changes and other events, it's
Includes alarm model, layer model and selection model

add/remove/find/monitor...

UndoRedoManag
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Basic Operations

e Add

addElement(final Element element)/addElement(int index, final Element
element)/addElement(Element element, Element parentOfRootElement)

addElementWithDescendant(Element
element)/addElementWithDescendant(Element element, VisibleFilter filter)

addElements(Collection collection)/addElements(Collection collection,
Element parentOfRootElement)

e (delete

removeElement/ removeDescendant/ removeElementByID/
removeSelectedElements

® cClear

dataBox.clear();
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Get Elements

get elements - get***Element***

getAllElements()/getAllElementsReverse()/getRootElements()/getRootElementsReverse()getEle
mentByID(Object id)
getElementByName(String name)

Traverse elements - iterator***

iterator()/iterator(Class clazz)/iteratorReverse()/iteratorSelection(ElementCallbackHandler
handler)/iteratorReverse(ElementCallbackHandler handler)

iteratorReverseByLayer(ElementCallbackHandler handler)
/iteratorByLayer(ElementCallbackHandler handler)

Depth traversal and breadth traversal

depthFirstEnumeration()/depthFirstEnumeration(Element
root)/breadthFirstEnumeration()/breadthFirstEnumeration(Element root)

Prac + +Haa Nlavt Canarasti~am Nlata vl
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Hierarchy of Elements

e Element hierarchy is built by parent-child
relationships

e move**methods of TDataBox are used to
adjust element index

node 1 ,2 at the v {J TDataBox
root level moveTo(int, Element) : void

tE| t moveToUp(Element) : void

(I’OO e S) moveToDown(Element) : void

moveToTop(Element) : void

moveToBottom(Element) : void

moveSelectionToUp() : void

moveSelectionToDown() : void

moveSelectionToTop() : void
moveSelectionToBottom() : void
mowveElements(iterator, MovableFilter, double, double)

v [5iDataBox

P00 OO OOOGO®O®

5
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Quick Finder

Quick Finder - DataBoxQuickFinder:

To find elements by a name or other property of element,
for example: List result =
box.createJavaBeanFinder("name").find("PC");

Create a quick finder:
TDataBox#create***Finder(String name)
* createJavaBeanFinder — by javaBean
propertycreateClientPropertyFinder —by client
propertycreateUserPropertyFinder — by user property
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Quick Finder Example

TDataBox box = new TDataBox(); output:

for (int1=0;1<30; i++) { node_28
Node node = new Node(); node_18
node.setName("node " + i); node_8
node.putClientProperty("age"”, new Integer(i%210));
box.addElement(node);

}

DataBoxQuickFinder finder = box.createClientPropertyFinder("age");

List elements = finder.find(new Integer(8));

for(Object node : elements){
System.out.printin(((Element)node).getName());

}

Copyright © 2011 Serva Software, all rights resepied. Present the Next Generation Networks
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Models In TDataBox

e A dataBox includes a alarm model, a layer model and a
selection model

dataBox.getLayerModel()

LayerModel#addLayer/removeLayer/moveTo

dataBox.getAlarmModel()

AlarmModel#addAlarm/removeAlarm/clear

dataBox.getSelectionModel()
DataBoxSelectionModel#appendSelection/removeSelection/clearSelection
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Listeners In TDataBox

Listeners Functions

dataBoxListener detect element’s add, remove, clear

propertyChangeListener detect dataBox’s property change

elementPropertyChangeListener detect element’s property change

dataBoxSequencelistener detect dataBox’s sequence change

batchListener dataBox’s batch event listener

add listener - TDataBox#add***Listener
remove listener - TDataBox#remove***Listener

box.addElementPropertyChangeListener(new PropertyChangeListener() {
public void propertyChange(PropertyChangeEvent evt) {
System.out.printin(((Element)evt.getSource()).getName() + "“'s property changed");

}
D;
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Listener Example

TDataBox box = new TDataBox();
/ladd element property change listener
box.addElementPropertyChangeListener(new PropertyChangeListener() {
public void propertyChange(PropertyChangeEvent evt) {
System.out.printin(((Element)evt.getSource()).getName() + "'s property changed");

}
D:

/ladd dataBox change listener
box.addDataBoxListener(new DataBoxAdapter() {
public void elementRemoved(DataBoxEvent e) {
System.out.printin("element removed: "+e.getElement().getName());
}
public void elementAdded(DataBoxEvent e) {
System.out.printin("element added: "+e.getElement().getName());

}
b;
Node node = new Node();
node.setName("001");
/ladd .element
box.addElement(node); _
/Imodified element’s property results:
node.setDisplayName("server-001"); element added: 001
//remove the element 001's property changed
box.removeElement(node); element removed: 001

Copyright © 2011 Serva Software, all rights reseped: Present the Next Generation Networks
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Import & Export TDataBoxXx

TDataBox can both import and export xmi

The export xml contains all elements and
their properties

The images of elements also can be
exported to xml with base64 encode
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Import & Export TDataBoxXx

Export - dataBox.output***(...) /
dataBox.toXML(...)

public void output(String fileName,
boolean withElementld,
boolean withAlarmState,
ElementPersistentFilter elementFilter,

ClientPropertyPersistentFilter clientPropertyFilter)

Import - dataBox.parse***(...)

public void parse(String url, Element parentOfRootElement)

Copyright © 2011 Serva Software, all rights resepzec: Present the Next Generation Networks
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Import & xport TDataBox

TDataBox box = new TDataBox(); <?xml version="1.0" encoding="UTF-8"?>
box.putClientProperty("databoxPropertyA", "a box <java version="1.6.0_24" class="java.beans.XMLDecoder">
property"); <string>databoxPropertyA</string>

_ _ <string>a DOX property</string>

Node node = nelzlvv Node()," <object class="twaver.Node">

node.setName( a node"), <void property="l0ocation">
node.SetLocation(100, 100y; <object class="java.awt.Point">

box.addElement(node); <int>100</int>

<int>100</int>
</object>
</void>
<void property="name">

/Iparse xml <str.ing>a n0de</string>
TDataBox box2 = new TDataBox(); </void>

</object>
box2.parse XML xmi); </ja_vi1>
System.out.printin(box2.getClientProperty("databoxPropertyA"));

/loutput xml

String xml=box.tOXML();
System.out.printin(xml);

System.out.printin(box2.getElementByName(' a a box property
node”).getLocation()); java.awt.Point(x=100,y=100]

Cdpyright © 2011 Serva Software, all rights resenzed: Present the Next Generation Networks
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Elements

Element - topology data
| -- Node — basic node
| -- Dummy — dummy node
| -- Group — a group contains other elements
| - Text — node without image
| -- ShapeNode — polygon
| -- Shapelmage/ShapeSubNetwork
| .- ResizableNode — resizable node
|-- Follower
| .- BaseEquipment
| -- BTS/BTSAntenna/Card/Port/Rack/Shelft/Slot/Grid
| -- SubNetwork
|-- Link
| -- LinkSubNetwork

Prac + +hha NoavE Canarstiam Kot vl
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Node

e Basic node type, can set image, outline,
render color ...

e twaver.Node is the base class for other
elements

- !f'
Node renderCoIor selected alarm
message
= N
- =

stateOutline customDraw message

Present the Next Generation Networks

Copyright © 2011 Serva Software, all rights resepzec:



” . ) ' : ¥
www.servasoftware.com _ : ' ’.ﬂ serva
o . i " i

e Link, linking two nodes, it has many types and
styles, it provides arrows, loop, flowing.

e twaver.link is the base class for other link types.

Node Node

Copyright © 2011 Serva Software, all rights resenzed: Present the Next Generation Networks
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Dummy is a type of node, it is invisible on network,
while it is visible on Tree, Table and Property Table

Dummy can be used to reorganize tree structure and
avoid to affect network

¢ &3 Network Editor
o % All Links
A\, Link
"\, Link Visible on Tree
B Node Invisible on Netwaork
M Node :

Present the Next Generation Networks
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e Group, contains other nodes, it can close or
open, it has many types of shapes,such as
ellipse, parallelogram, octagon and 3D,etc.

=

== i=]

Node
Y

Octagon Group

Node
Parallelogram Group

Node
3D Group Round Rectangle Group
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SubNetwork

e Subnetwork, you can drop in or out by double
click. When you drop in a subnetwork, the children
of the subnetwork will be displayed; when it drop
out, it will come back to the upper subnetwork.
When previous subnetwork is null, it shows top

e Subnetwork has its own background

S

LinkSubNetwork '
SubNetwork /
ShapeSubNetwork
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ShapeNode

e ShapeNode, surrounded by a number of
control points. [

Copyright © 2011 Ser
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ResizableNode

® ResizableNode, can resize width and
height

Size is resizable

Copyright © 2011 Serva Software, all rights resepzec: Present the Next Generation Networks
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Follower

e [ollower, it can set a host node, follower
will follow It when host is moving.

| move, and you move

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks
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Equipment

e Equipment, it is the base class for Rack,
Shelf, Slot, Card and Port.

e |t can automatically adjust size and
pOSItIOn. | Twaver ES2800-D

v [ Rack -
v o Shelf
v . Shelf M
¥ =zp Slot
v ¥ Card0
@ Port
v o= Slot
¥ Cardl
¥ == Slot
& Card3
v u=p Slot
m Card?2 f ' w W W (7] W (7Y (%)

5-T |-| S0 ||&n

L
=
A
|

Fl.ase
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Other Types

® twaver.Text
e BTS, BTSAntenna

e Shapelmage

this is a text element

this is a text element too

A BTSAntenna

Cdpyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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Element Properties

/ JavaBeans - name, id ...

Client Properties - Graphics-related properties, like:
render color, border ...

Element<

User Properties - user properties

\ Business Object - user business object attached to
the element

Copyright © 2011 Serva Software, all rights resepzec: Present the Next Generation Networks
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Using TNetwork

TNetwor
TNetwor

TNetwor

K hierarchy

K Interaction

K filters

TNetwork generators

Custom ElementUl

Copyright © 2011 Serva Software, all rights resepzec:
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TNetwork Hierarchy

ToolBar

—>» JToolBar getToolbar()

ScrollPane

—JScrollPane getCanvasScrollPane()

Canvas

—>»JComponent getCanvas()

marks

layers

Yy

Copyright © 2011 Serva Software, all rights resened:
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Marker & Cushion

add/removeCanvasMarker(CanvasMarker m)
add/removeCanvasCushion(CanvasCushion canvasCushion)

final TNetwork network = new TNetwork();
CanvasCushion canvasCushion = new CanvasCushion() {
Color color = new Color(100, 100, 100);
Stroke stroke = new BasicStroke(0, BasicStroke.CAP_BUTT, BasicStroke.JOIN_ROUND, 10.0f, new float[[{2}, 0.0f);
int gridSize = 20;
public void paint(Graphics2D g2d) {
g2d.setColor(color);

g2d.setStroke(stroke); ® M O Canvas Cushion Demo |

int width = network.getCanvas().getWidth(); T ——
int height = network.getCanvas().getHeight(); ISR . 1S4 S4 € { (XN
for (int x = gridSize; x < width; x += gridSize) { ——— T
g2d.drawLine(x, 1, x, height); SN N < N SN AN N RN N S U
} H : H H : H H ' H H : H H : H
for (int'y = gridSize; y < height; y += gridSize) { |~
g2d.drawLine(0, y, width,y); ...
} A SO SO SO SO SO SUUNE SUURE SUUNE SUUNE SUUNE SUUNE SUURE SO

} :

ENOON T
network.addCanvasCushion(canvasCushion); 4

Cdpyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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Layer Management

\ top: alarm balloon
\

\\Iayers: nodes and links

\ background

LayerModel layerModel = box.getLayerModel();
Layer bottomLayer = new Layer("bottom");
layerModel.addLayer(0, bottomLayer);

ResizableNode bottomNode = new ResizableNode();
bottomNode.setName("node at bottom");
bottomNode.setLayerID(bottomLayer.getiD());
box.addElement(bottomNode);

1 ext Generation Networks
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TNetwork Interaction

o InputHandIer - receives all mouse and keyboard events

® [nteractionMode - aset of input handlers form an interaction
mode

Predefined Modes - Network provides several predefined

interaction modes, such as the default mode, edit mode, creating link
mode ...

InputHandler][] listeners = new InputHandler[] {
/ladd selection input handler, make network can select elements
new SelectioninputHandler(network),
/ladd move'input handler, then network can move elements
new EagerMovelnputHandler (network),
new InteractioninputHandler(network),
new PopupMenulnputHandler(network),
e
InteractionMode defaultMode = new InteractionMode(listeners);
network.setinteractionMode(defaultMode);

Copyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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Custom Input Handler

public static void main(String[] args) { -
TNetwork network=new TNetwork(); @ O Interaction Mode Demo .
network.getDataBox().addElement(new Node()); R B O M [C‘!;]"?;]Q]}ﬂ e
network.getDataBox().addElement(new Node()); - -
network.getDataBox().addElement(new Node());
network.getDataBox().addElement(new Node()); MoSE o_ver_, el nods
network.doLayout(TWaverConst.LAYOUT SYMM highlight

InputHandler[] handlers = new InputHandler[] {
new DefaultinputHandler
new ResizelnputHandler(
new SelectionlnputHandl
new EagerMovelnputHan
new InteractioninputHanc
new PopupMenulnputHa

new Highlighting

I
network.setinteractionMode(new InteractionMode(handlers));
showFrame("Interaction Mode Demo", network);
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public static class nghllgh“ nputH andler extends InputAdapter {

private TNetwork network;

private Element highlightElement;

private Color highLightColor = new Color(100, 100, 255);
private Color oldColor;

public H Ighllghtl npUtHandler(TNetwork network) {
this.network = network;
}

public void MousSeMovedMmouseEvent e) {

Element element = Network.getElementLogicalAt(e.getPoint();
if(element != null){

highlight(element);
lelse{

}

reset();

}
private void h |g hl |g ht(EIement element) {

if(element == null || element.equals(highlightElement)){
return;
}

reset();

highlightElement = element;

oldColor = element.getRenderColor();
element.putRenderColor(highLightColor);

}

private void FeSet( {
if (highlightElement != null) {
highlightElement.putRenderColor(oldColor);
highlightElement = null;

Cdpyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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TNetwork Filters

Filters are used for global control, such as control elements
to show or hide, move or not move

add***Filter/remove***Filter

network.addVisibleFilter(new VisibleFilter() {
public boolean isVisible(Element element) {
return !(element instanceof Link);

}
D

set***Filter

network.setMovableFilter(new MovableFilter(){
public boolean isMovable(Element element) {
if(editMode.isSelected(){
return true;
}
return !(element instanceof Equipment);
}
D
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Filter Types Description

visibleFilter be concealed and displayed 1

movableFilter movable or unmovable add
Femove

selectableFilter selectable or unselectable

resizableFilter resizable

sendToTopFilter showing on top

paintSelectionStateFilter whether paint element’s selection borders

elementPropertyChangeRepaintFil| whether repaint when element’s property
ter changed

elementBoundsinvalidatableFil| whether invalidate element’s bounds when
ter its property changed

doubleClickableFilter whether double clickable

elementLabelEditableFilter whether label editable
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TNetwork Generators

set*™*Generator
Generator can have the genera
control of element properties, n

need to modify property of eac
element

network.setElementLabelGenerator(new Generator() {
public Object generate(Object object) {
Element element = (Element) object;

return element.getClientProperty("STATE_NAME");
}
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TNetwork Generators

Generator types

ElementLabelGenerator

Description

element label

software

AlarmLabelGenerator

alarm ball label

ElementToolTipTextGenerator

element tooltip text

MessageContentGenerator

element message text

ElementSelectColorGenerator

element selection border color

PopupMenuGenerator

context menu

AlarmColorGenerator

alarm ball color

ElementOutlineGenerator

element outline color

ElementBodyColorGenerator

node body color
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Custom ElementUl

e

™

There are two ways to custor
element’s UI:

® Override ElementUIl

e Use Attachments

Copyright © 2011 Serva Software, all rights resepzec:
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Override ElementUl

e Define a class: MyElementUl
public class MyElementUI extends NodeUI {

“public void paintBody(Graphics2D g2d) {
/lcustom draw
super.paintBody(g2d);

}
}

e Associated with the Element class by override the
function Element#public String getUIClassID()

public class MyElement extends Node {

mpublic String getUIClassID() {
return MyElementUIl.class.getName();

}
)
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ElementUl Example

e The following example shows how to
create a shadow for a node by custom
element’'s Ul

M M O Custom ElementUl Test
b O [ R]E] [
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public static class MyElement extends Node {

/ladd “showShadow”property
public final static String PROPERTYNAME_SHOW_SHADOW = "propertyname.show.shadow";

public void putShowShadow(boolean show){
this.putClientProperty(PROPERTYNAME_SHOW_SHADOW, show);

}
public boolean ISShowShadow(){
return Boolean. TRUE.equals(this.getClientProperty(PROPERTYNAME_SHOW_SHADOW));

}
Il

public MyElement() {
super();
}
public MyElement(Object id){

super(id);
}

/[ associated with MyElementUI class
public String getUIClassID() {
return MyElementUI.class.getName();

}
}
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public static class MyElementUI extends NodeUI {
public MyElementUI(TNetwork network, Node element) {

super(network, element);
resetShadowShape();

}
public void paintBody(Graphics2D g2d) {

if(shadow != null){
Color shadowColor = new Color(128, 128, 128, 128);
g2d.setColor(shadowColor);
g2d.fill(shadowy);

}
super.paintBody(g2d);

}

private Polygon shadow = null;

private Polygon resetShadowShape(){
/...
}

public void elementPropertyChange(PropertyChangeEvent evt) {
super.elementPropertyChange(evt);
resetShadowShape();
}

public Rectangle getUIBounds() {

Rectangle result = super.getUIBounds();
if (shadow != null) {
result.add(shadow.getBounds());
}
return result;
}
}
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public static void main(String[] args) {
TDataBox box = new TDataBox();
MyElement node = new MyElement();
node.putShowShadow(true);
node.setLocation(100, 100); 6 0 o Custom ElementUl Test

box.addElement(node); -
‘th O CF|Cr | @ |5 5 |G
node = new MyElement(); | L3 ‘#8 d’lj \/ ﬁ[ 'ml 'al 'tll'ﬁ et !
node.setLocation(200, 100);
box.addElement(node);

PopupMenuGenerator popupMenuGenerator = new PopupMenuGeneratoro{
public JPopupMenu generate(TView tview, MouseEvent mouseEvent) {

TNetwork network=(TNetwork)tview;

final Element elementznetwork.getElementLOgiCalAt(mouseEvent.getPoint

if(!(element instanceof MyElement)){
return null;

}
final boolean showShadow = ((MyEIement)eIement).iSShOWShadOW();

JPopupMenu menu=new JPopupMenu(); !
JMenultem menultem=new JMenultem(showShadow ? "Hide Shadow" ;: "Show Shadow");
menultem.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {

((MyElement)element).0 utShowShadow(showshadow);

}
Dk
menu.add(menultem);
return menu;

}
%
TNetwork network = new TNetwork(box);
network.SetPopupMenuGenerator popupMenuGenerator);

TestUtil.showFrame("Custom ElementUl Test", network);

}
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Custom Attachment

twaver.network.ui.Attachment interface.

Implementation classes: (Message ;

e L|abelAttachment/AlarmAttachment/Messag
eAttachment/lconAttachment...

e ComponentAttachment
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Custom Attachment

Define MyAttachment:
public class MyAttachment extends
ComponentAttachment

Register MyAttachment:
TUIManager.registerAttachment(“ myAttachment”,
MyAttachment.class)

Add to anode:
node.addAttachment(“myAttachment”)
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Use Attachment

static {

TUIManager.registerAttachment("PieAttachment", PieAttachment.class);
}

public static void main(String[] args) {
TDataBox box = new TDataBox(); I
Node node = new Node(); Reg ISter

node.setLocation(100, 100);
. attachment
node.addAttachment('PieAttachment");

box.addElement(node);

TestUtil.showFrame("Pie Attachmentjffest”, new TNetwork(box));

™ M O  Pie Attachment Test
r O O WA

Add attachment

N Networks
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Define a Attachment

Define

PieAttachment
public class Pie Attachment extends ComponentAttaCh ment

private PieChart pie;
private Item xItem;
private Item yltem;

public PieAttaChment(String name, ElementUl ui) {

super(name, ui);

Define a constructor

xltem = new Item("x", element.getX(), Color.RED);
yltem = new Item("y", element.getY(), Color.BLUE);
Vector items = new Vector();

items.addElement(xItem);

items.addElement(yltem);

pie = new PieChart(items, null, Color. WHITE); Create a pie chart

this.setComponent(pie); Set the main component

public void elementPro pe rtyC h aNge PropertyChangeEvent evt) {

super.elementPropertyChange(evt);

if (evt.getPropertyName().equals(TWaverConst.PROPERTYNAME_LOCATION))
xltem.setValue(element.getX());
yltem.setValue(element.getY());

Listen node property change
event, and refresh the chart
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® Home - ServaSoftware.com
e Emall - tw-service@servasoft.com
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Common Components & Alarms

e Common components

- TTree

- TElementTable

e TTreeTable
- TPropertySheet
- Chart

e Alarm

- Alarm/AlarmSeverity/AlarmModel/Alarm
StateStatistics/Alarm views
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twaver.tree.TTree provides a hierarchical view of elements
contained in a DataBox

TTree tree = new TTree(box);

e NO | v 3 Tree Selection Mode Demc <= 54 Number Sort Demo
v 5 DataBox v @ & EEER - I
* Group E 0 b L
- . -
!Nodel __| € Monitor Elemer P

M Node? (40 Conversion De >

v [] F& Network b |
» [} #& Topology b |
v [] #& Chassis -

S_— 1 & Dynamic Ch b

¥ a» SubNetwork
B Node3
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Create a Tree

TDataBox box = new TDataBox();

TTree tree = NEW TTI‘GE(bOX);

Group group = new Group();
box.addElement(group);

SubNetwork subnetwork = new SubNetwork();
box.addElement(subnetwork);

Node nodel = new Node();
nodel.setName("Nodel");

node1.SetParent(group);

e

8006

v 4 DataBox
v E Group
Bl Nodel
M Node2
¥ «» SubNetwork
B Node3

nodel.getAlarmState().addNeWlarm(AlarmSeverity. CRITICAL);

box.addElement(nodel);
Node node2 = new Node();
node2.setName("Node2");
node2.setParent(group);
box.addElement(node2);
Node node3 = new Node();
node3.setName("Node3");

node3.SetParent(subnetwork);
box.addElement(node3);

showFrame("Tree Dema", tree);

Copyright © 2011 Serva Software, all rights resepzec:
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Custom Tree Node

v 4 DjftaBox

e Node icon :
element.putElementTreelcon(icon) =ﬂz::;
«= SubNetwork

e Node label \ ™ Node:

node.setName(name);

e Collapse and expand icons Spaned 1o

tree.setCollapsedicon(icon)
tree.setExpandedicon(icon)

~d DataBox < B4 DataBox

EEE Group - .:E Group

B Nodef B Node1
M Node2 M Node2
o~ a» SubNetwork b e SubNetwork

tree.setCollapsedicon(TWaverUtil.getlcon("/demo/sheet/nested/collapse.png")
);tree.setExpandedicon(TWaverUtil.getlcon(*/demo/sheet/nested/expand.png")

);
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Node Hierarchy and Order

e Parent-child hierarchy

node.setParent(parent);
node.addChild(child);

® Element order

box.moveTo***(node);

® Sorting

tree.setSortComparator(comparator);
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Tree Sort Example

TDataBox box = new TDataBox(); 8{1 ) tree no sort
createNode(box," 1 [H"); v & DaltaBax
createNode(box,"7K —"); W hE

createNode(box," %= /1"); - . o=
CreateNode(box,--Eﬁ--); Sort by Chinese Pinyin .

createNode(box," & /3"); |
createNode(box, " -£"); : i.‘ﬁ
= 3X 7N

final Comparator comparator = new Comparator() { W s
Comparator cmp = Collator.getinstance(java.util.Locale.CHINA);
public int compare(Object objl1, Object 0bj2) {

Element nodel = (Element) obj1;

Element node2 = (Element) obj2; A M O tree sort
return cmp.compare(nodel.getName(), node2.getName()); 4 DataBox
) M ==
’ R ie
TTree tree = new TTree(box); X

tree.S€tSOrtComparatorcomparator); W =
B o

showFrame("tree sort", tree); W hE
showFrame("tree no sort", new TTree(box));
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TTree Check Mode

TTree supports check selection mode, setting
as follow:

TTree.setTTreeSelectionMode(int mode)

v 5 Tree Selection Mode Demo

TTree has five selection modes, see .| g e
demo: TreeSelectionModeDemo.java =

__| & Monitor Element Demy
™ ¢
v [ & Network
» [ ] ¢k Topology
v [ ] #& Chassis
| @& Dynamic Chassis C

tree.setTTreeSelectionMode(TTree.CHECK_ SELECTION);tre
e.setPaintSelectedStateWhenChecked(true);
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TElementTable

List all elements that in the dataBox,
each row refers one element

Configuration table by both APl and
XML

Can sort the column, supports multi-
column sorting

Custom table by renderer and editor
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Configuration Table

e Configuration table by two steps:

® Set element class

public void SetElementClass(Class elementClass)

Register element attributes

public void registerEIem entClass XML (Class elementClass, String url)
public void registerEIementCIassXML(CIass elementClass, InputStream inputStream)
public void registerEIem entClassAttributes(Class elementClass, List attributes)

table.registerElementClassXML (Person.class, “/resource/bean/table.xml");
table.SetElementClass(person.class);

Copyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks



0:. servasoftware

TElementTable Example

TDataBox box = new TDataBox();

TElementTable table = NEW TEIementTabIe(box); ® O O TElementTable Test
table.setAutoResizeMode(JTable. AUTO_RESIZE_ALL_COLUMNS); User Name Checked
. ) node-0
List attributes = new ArrayList(); node-1
ElementAttribute attribute = new ElementAttribute(); node-2

attribute. S€tUserPropertyKeycuserName);

f . § oy node-3
attribute.setDisplayName("User Name");
attributes.add(attribute); node-4

node-5
attribute = new ElementAttribute(); node-6

attribute. S€tUSerPropertyKey(checked"); node-7
attribute.setDisplayName("Checked");
attributes.add(attribute);

table.registerElementClassAttributes(Node.class, attributes);
table.S€tElementClass(Node.class);

for (inti=0;i<8;i++){
Node element =new Node();

element.putUserProperty(userName, "node-" + i);

element.putUserProperty("checked", TWaverUtil.getRandomBool());
box.addElement(element);

}
TestUtil.showFrame("TElementTable Test", new JScroll Pane(able)):
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Configuration Table by XML

Using XML configuration files can achieve the same functionality

<beaninfo>
<attribute
userPropertyKey="userName"
displayName="User Name"/>
<attribute
userPropertyKey="checked"
displayName="Checked"/>
</beaninfo>

table.registerElementClassXML(Node.class, “/ppt/table/table.xml");
table.SetElementClass(Node.class);
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TElementTable Order

e Default order

- By default, the later added elements listed to the
bottom.

- Set converse order
table.setConverselncreaseOrder(true)

e Table has another order, hierarchy order

table.setlteratorByHiberarchy(true)

call function dataBox.move***(element) can adjust the
row order
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Table Sort

Get table column from table model:
TTableModel#public TTableColumn getColumnByName(String
name)

Sort column:
TTableModel#public void sortColumn(TTableColumn sortedColumn,
int sortMode, boolean multiColumnSort) © O O TElementTable Sort Test

User Name i Checked
=2
®t
E %)
Example, sort the userName column: =

F 2.

TTableModel tableModel = table.getTableModel();

TTableColumn column = tableModel.getColumnByName("userName");
Collator comparator = Collator.getinstance(java.util.Locale.CHINA);
column.setSortComparator(comparator);
tableModel.sortColumn("userName", TTableModel. SORT_ASCENDING);
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TTreeTable

e TTreeTable extends from TElementTable, it
has a tree column, it provides expand and
merge tree node operation

O DO TTreeTable Test
User Name Checked
v % DataBox
» M Node node-0
v B Node node-1
M Node child-1
B Node  child-1
_ [ElNode [chid-1 [ @ |

v B Node node-2

M Node child-2
M Node  child-2
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The Tree In TTreeTable

e Get the tree:
TTree tree = treeTable.getTree();
e Expand or merge row by the tree:
table.getTree().expandAll();
e Get the tree column:

TTableColumn column = treeTable.getTreeColumn();
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TTreeTable Order

e Tablerow order Is as same as the tree’s.

e Table sorting Is as same as the tree’s

treeTable.setTreeColumnComparatornew Comparator
Comparator cmp = Collator.getinstance();

public int COIMPaAre(Object obj1, Object obj2) {
Element nodel = (Element) obj1;

Element node2 = (Element) obj2;
return cmp.compare(nodel.getName(), node2.getName());
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TPropertySheet

e Sheet used for displaying and editing
element properties

e Sheet configuration is as same as the
table’s

e Supports property group
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Sheet Example

Sheet configuration is as same as the table’s

TDataBox box = new TDataBox();

TPropertySheet sheet = new T PropertySheet(ox); M ™ O TPropertySheet Test

Property Value

v System

ElementAttribute attribute = new ElementAttribute; User Name node-001
attribute.setUserPropertyKey("userName"); Checked —
attribute.setDisplayName('User Name"); “—
attributes.add(attribute);

List attributes = new ArrayList();

attribute = new ElementAttribute();
attribute.setUserPropertyKey("checked");

attribute.setDisplayName("Checked");
attributes.add(attribute);

sheetregisterElementClassAttributesmode.class, attributes);

Node element = new Node();

element.putUserProperty("userName", "node-001");
element.putUserProperty("checked", TWaverUtil.getRandomBool());
box.addElement(element);

box.getSeIectionModeI().SEtSGlECtiOn(element);
showFrame("TPropertySheet Test", new JScroll Pane(sheet));
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e By default, all properties are in “system”
category

e Custom category by two steps: register
category, then configuration element attribute.

Category.registerCategory(user", "User Info", true);
Category.registerCategory("basic", "Basic", true);

List categoryNames = new ArrayList();
categoryNames.add(0, "user");
categoryNames.add(1, "basic");

M M O TPropertySheet Test
Property Value
¥ User Info

v Basic

) . ) User Name  node-001
ElementAttribute attribute = new ElementAttribute(); Checked =

attribute.SetCategoryNames(categoryNames);
attribute.setUserPropertyKey("userName");

attribute.setDisplayName("User Name"); —

—
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Sheet Panel

® TPropertySheetPane - it has atoolbar which with
some shortcut buttons and other components, like:
sort button, description button, category button,

search box ...

TPropertySheetPane sheetPane = new T PropertySheetPane(sheet);
showFrame("TPropertySheetPane Test", sheetPane);

Property
v User Info

v Basic User Name node-001
User Name node-001| Checked o S orOpanty O

Checked = =y Checked (]
User Name node-001
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Filter and Sort

e Filter

public void setElementAttributeVisibleFilter(ElementAttributeVisibleFilter
elementAttributeVisibleFilter)

® Sort
- Sort by property

public void setPropertySortingComparator(Comparator
propertySortingComparator)

- Sort by category

public void setCategorySortingComparator(Comparator

categorySortingComparator)
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Chart

Industnf markel share sludy

BarChart
BubbleChart
DialChart
LineChart

MEMORY 80%

HETWOREK 30%

PercentChart
PieChart
RadarChart

TH1L
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Chart Value & List Values
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A element can have a single chart value or a set
of chart values, setting these values like this:

twaver.Element#

//set single chart value

public void putChartValue(double value);
//only for bubble chart

public void addChartBubble(Bubble bubble);

//set a set of chart values
public void addChartValue(double value);
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BarChart Example

TDataBox box = new TDataBox();

BarChart barChart = new BarChartox):;
barChart.setYScaleTextVisible(true);
barChart.setYScaleMinTextVisible(true);
barChart.setUpperLimit(7885);
barChart.setLowerLimit(0);

barChart.setY ScaleValueGap(1577);

Element A = new Node("A");
A.setName("A");
A.putChartColor(Color.RED);

A.putChartValue(3000);
box.addElement(A);

Element B = new Node("B");
B.setName("B");
B.putChartColor(Color.BLUE);

B.putChartValue(1000);
box.addElement(B);
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LineChart Example

TDataBox box = new TDataBox();

LineChart lineChart = new LiIneChartox):
lineChart.setYAxisVisible(true);
lineChart.setYScaleTextVisible(true);
lineChart.setXAxisVisible(true);
lineChart.setXScaleTextVisible(true);

Il Display markers for each data value.
lineChart.setInflexionVisible(true);

Element a = new Node();
a.setName("A");
a.putChartColor(Color. GREEN);
a.putChartinflexionStyle(TWaverConst.INFLEXION_STYLE_TRIANGLE);
box.addElement(a);
Element b = new Node();
b.setName("B");
b.putChartColor(Color.RED);
b.putChartinflexionStyle(TWaverConst.INFLEXION_STYLE_DIAMOND);
box.addElement(b);
for (inti=0;i<20;i++){

lineChart.addXScaleText("™ + i);

a.addChartValuemath.random() * 50):
b.addChartValuemath.random() * 50):

}
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PieChart Example

TDataBox box = new TDataBox();
PieChart pieChart = new PieChart(box)

protected String getFormatedTexXt(Element element, double value, int index)
double proportion=element.getChartValue()/sum;
return (int) (proportion * 100) + "%";
}
i
Random random = new Random();
for(inti=0;i<86;i++){
Element element = new Node();
element.setName("E" + i);

element.putChartValue(o * (i + 1));

element.putChartColormew Color(random.nextint(255), random.nextint(255),
random.nextInt(255))); MEQO JE1 JE2WE3ME4 MES

box.addElement(element);

}

TestUtil.showFrame("Pie Chart Demao”, pieChart);
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Alarm - describes the element or device
operation status

Alarm/AlarmSeverity
AlarmModel
AlarmState/AlarmStateStatistics

Alarm display
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AlarmSeverity

e AlarmSeverity - Reflect the urgency of
alarms, It has this properties: name,
nickName, value,color.

There are six alarm severities predefined.

CRITICAL, MAJOR, MINOR, WARNING,
INDETERMINATE, CLEARED

Custom alarm severities as follows:

AlarmSeverity.clearAlarmSeverity();

AlarmSeverity.registerAlarmSeverity(‘a“, "a", 1, Color.RED,
"AAA");
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Custom Alarm Severities Example

public static void main(String[] args) throws Exception {

AlarmSeverity.clearAlarmSeverity();

alarmseverity a = AlarmSeverity.registerAlarmSeveritya’, "a", 1, Color.RED, "AAA")

AlarmSeverity b = AlarmSeverity.registerAlarmSeverity("b", "b", 2, Color.BLUE, "BBB");
AlarmSeverity ¢c = AlarmSeverity.registerAlarmSeverity("c", "c", 3, Color.GREEN, "CCC");

TDataBox box:newTDataBOX(); O Oe Cus A 0‘
Group nodel = new Group(); H h .E:,] #O i@ n q O; Q Eﬂ G::

nodel.setExpand(true);
Node node2 = new Node();
node2.setLocation(100, 100);
Node node3 = new Node();
node3.setLocation(200, 150);
node3.setParent(nodel);
node2.setParent(nodel);

vox.addElementWithDescendantoder):

addAlarmeox.getAlarmModel)noder.a)

addAlarm(box.getAlarmModel(),node2,b);
addAlarm(box.getAlarmModel(),node3,c);

Testutil.ShowFrame("Custom AlarmSeverity Demo”, new TNetWOI‘k(box));
}

private static void @ddAlarmAlarmModel alarmModel, Element element, AlarmSeveri
nam aam=new Alarm(element.getiD(), severity,

alarmModel.addAlarm(alarm);
}

Cdpyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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Alarm Object

e twaver.Alarm - the basic data type of alarm.

e Alarm properties:

elementID. alarmSeverity. alarmlID. acked.
cleared. alarmState
#putClientProperty(key, value)

Copyright © 2011 Serva Software, all rights resep/ed: Present the Next Generation Networks
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AlarmModel

e AlarmModel - Data container for managing alarm
objects.

® Basic Operations

addAlarm/addAlarms
removeAlarm***

® Quick finder and listeners

AlarmBox

Copyright © 2011 Serva Software, all rights resepied. Present the Next Generation Networks
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AlarmState

e AlarmState - describes current alarm status
of element or devices

e Includes how many new alarms, how many
acked alarms and so on.

e Any specific alarm object(twaver.Alarm) is
not included.
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AlarmStateStatistics

AlarmStateStatistics - AlarmStateStatistics
- Counts the alarm states of all elements In
the ElementBox.

Includes all guantities of alarms for each
alarm severity

Includes the numbers of all new alarms or
acknowledged alarms.

Supports filter, can statistics for
specifying element’s.
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Alarm Display

v [ Group

arm balloon o

arm color - fill or outline

arm table

arm statistics charts
=

8 o 6 | Severity New Acked Total

Element Id Alarm Severity  Alarm Acked Operator 0

. |node 1 Minor Kelly
node 1 Minor Kelly
node 1 Minor Kelly

> |node 1 [ Major Kelly
node 1 [Major Kelly

Copyright © 2011 Serva Software, all' rights resenes Present the Next Generation Networks
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TAlarmTable

e TAlarmTable displays alarm information in
AlarmModel, constitutes a MV relationship
with AlarmModel

® Similar use as TElementTable, have
features of sorting,filtration, etc.

SN O Alarm Table Demo
Element Id Alarm Severity Alarm Acked Operator

node 1 Minor 4 Kelly

node 1 Minor L Kelly each row means a alarm
Inode 1 Minor 4 Kelly <

>
node 1 Major 4 Kelly % 2C
node 1 Major hd Kelly ‘
_ | AlarmModel
Copyright © 2011 Serva Software, all rights resen/ed: Present the Next Generation Networks
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TAlarmTable Example

TDataBox box=new | DataBoXx):

Node node = new NOde("node 1");
box.addElement(node);

TAlarmTable alarmTable = new TAIarmTabIe(box, new TTabIeCqumn[]{

new T TableColumn(aiarm.PROPERTY_ELEMENTID, "Element Id"),
new TTableColumn(Alarm.PROPERTY_ALARMSEVERITY, "Alarm Severity"( set display columns )

new TTableColumn(Alarm.PROPERTY_ACKED, "Alarm Acked"),
new T TableColumn¢operator:, "Operators),

new T TableColumn Alarm.PROPERTY_RAISEDTIME, "Raised Time"

D;

alarmTab|e.setConverseIncreaseOrder(trUe set converse order

AlarmModel alarmModel = box.getAlarmModel();
for (inti=0;i<5;i++) {
AlarmSeverity severity = TWaverUtil.getRandomNonClearedSeverity();

Alarm alarm = new Alarmnode.getlD(), severity); add alarm to
alarm.S€tAckedTwaverutil.getRandomBool()); AlarmModel

alarm.setRaisedTime(new Date(System.currentTimeMillis() + i*3600));
alarm.putClientPropertycoperator:, Twaverutil.getRandomBool() 2 "Sam" : *

box.getAlarmModelyp.addAlarmaiarmy;

}
TestUtil.showFrame("Alarm Table Demao", new JScrollPane(alarmTabIe));
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TAlarmTable Example

MSno Alarm Table Demo

Element Id Alarm Seve... Alarm Acked Operator Raised Time
node 1 Minor [ ] Sam 011-05-25 15:35:00
node 1 [ Kelly 011-05-25 15:34:57
node 1 B Kelly 011-05-25 15:34:53
node 1 Kelly 011-05-25 15:34:49
node 1 Sam 011-05-25 15:34:46

converse order )

alarmTable .setConverseIncreaseOrder(trU e) :

Cdpyright © 2011 Serva Software, all rights resen/ed: Present the Next Generation Networks
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TAlarmOverview

e TAlarmOQOverview - presents alarm state
statistics informations by table and

8 Mal il MVETVIEW Ueino b -
| uum I & ol @]
/SEveriw New  Acked Total

Ve
s ;

4
2
0
6
0
2

ECEM ImuWENER ECEM muwENER
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TAlarmOverview Example

TDataBox box=new | DataBoX();
Node node = new NOde("node 1");

box.addElement(node);
Node node2 = new Node("node 2");
box.addElement(node2);

for (inti = 0: i < 20; i++) {

AlarmSeverity severity = TwaverUtil.getRandomNonClearedSeverity();

’:. servasc ftware

™ ™ O Alarm Overview Demo

&l @

Severity New  Acked Total

~ Critical 5
' Major 0

Minor 1
Warning 0
~Indeterminate 5
~ Cleared 0
Total 9

= O WO = I W

Alarm alarm = new A|arm((TWaverUtiI.getRandomBooI() ? node : node).getID(), severity);

alarm.setAcked(TWaverUtil.getRandomBool());

alarm.putClientProperty("operator”, TWaverUtil.getRandomBool() ? "Sam" : "Kelly");

box.getAlarmModelp.addAlarmaiarmy;
}

TAlarmQverview overview = new TAIarmOvervieW(bOX);

TestUtil.ShOWFramealarm overview Demo", OVEIrVIEW);

Copyright © 2011 Serva Software, all rights resepzec:
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Thank you

® Home - ServaSoftware.com
e Emall - tw-service@servasoft.com
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