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TWaver Performance Report

1,483.20
1,297.80
1,112.40
927.00
741.60
556.20

370.80
185.40

4000 nodes 4000 image nodes 4000 image nodes and 800 links

Time{ms)

M DataBox Loading Time Network Loading Time

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



www.servasoftware.com : " _ | ' ’:ﬂ serva

TWaver Product Family

We b TWaver TWaver
Web Flex
Flex

NET TWaverGIS
HTMLS... () ) ) U

HTTP, EJB, XMLRPC, Socket...

Gy R

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



0:& serva

o Ners) [EES

Gsmartfren  Alcatel-Lucent e TELECOM Hitachi Telecom
PAU net - irm umat \:' 1-‘ @ Hitachi Telecam [USA), Inc., “T'

Ful?u_re.S['.-’r TATA

alvaln fonmeeses  wemows EADS, W POOW
cisco. oreCom CABBLER, FUJITSU

DASCOM )
4 ATIC

—~— NRLEE
NEC TG ler-o & ERICSSON g u-;....m.

N . e L
Oy @iz @ gRen

ERphHESERE CHINA TELECOM

E NI N @.L512  onexes

BEright Oceans Corporatson
CHINA MOBILE

: 8 Potevio Alcatel-Lucent @
MR ThErRG [ 3§ % lf»_l E/aY

Asialnfo Linkage

s (oo
INSIGM A A kG @ YFidrg unicOMMEEXiE

e L bilo i 2

inspur @ Fiberome” @raas  gle D eird s..{?m 2

— HExEWgriaTE —— FERING UNTVERSITY [ L

lenovo H3C ECETC w e FITRAE Motarmot

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


http://www.nera.no/index.shtml
http://images.google.cn/imgres?imgurl=http://dnd.ecitele.com/company/imagelib/logo/eci_logo/eci_logo_tag_highres.jpg&imgrefurl=http://dnd.ecitele.com/company/imagelibraryfiles.html&h=2060&w=1830&sz=396&hl=zh-CN&start=4&tbnid=THtx_Vp3KG5MnM:&tbnh=150&tbnw=133&prev=/images%253Fq%253Deci%2526gbv%253D2%2526svnum%253D10%2526hl%253Dzh-CN%2526newwindow%253D1

’:‘ Servasoltwarte

TWaver .NET ;=57

¥ | twaver-dotnet-2.0
¥ | documents

f: TWaver .NET 2.0 Developer Guide.pdf
Y i lib

TWaver.Silverlight.dll :
TWaver.Wpf.dll 1.1 MB

| README.txt 4 KB 4
» [ Demo.Wpf

» [ ] Demo.Silverlight
M TwaverDemo.suo

(i TwaverDemo.sin Sllverllght?FHWPF
- License.txt %Wﬂﬁﬁg

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



kil ‘ - :
www.servasoftware.com ?A‘ \ ‘ \ d| ’:. servasoftware
1

rWaver ]

TWaverfs =f#rn]: WHVER], JFEAVER], 1a47VFn], {ESilverlight
ol WPF I +1 B S 2 L FE g Crl+Shift+L , & BoRIFA{E R

WA W dil, T RTIw0S sRBoR e By, 4 A AE
T80 )G B oR"TWaver Evaluation Version" /K E[J

TR VFR] s H T30 H SZhrIT R B, A4 S e AN N 45 o TIT R
i 7K E[]

BATVFR] T30 H Sebris T B, Jo/KED

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



www.servasoftware.com \ ' ) ’:‘ servasoftware

mﬁﬁﬁﬁﬁiﬁ

e license.xml j&— N ai A AE, BEEAET
T/tFTEI/J/fIIIJu\
o [ 5k

TWaver.Utils.ValidateLicense(new Uri(

"IPROJECT_NAME;component/license.xml",
UriKind.Relative));
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namespace TWaver{
public class Data : IData {

8 H:

Data data = new Data();

private string name; data.Name = “001”;

public virtual string Name

{ Console.WriteLine(data.Name);

get { return this.name; }

set

{
object oldValue = this.name;
this.name = value;
this.DispatchPropertyChangeEvent("Name", oldValue,

value);

}
}

g
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public class List<T> { }

public delegate TOutput Converter<TInput, TOutput>(TInput
from);

public interface IComparable<in T> {
int CompareTo(T other);

}

o iz

List<Node> nodes = new List<Node>();
DataBox<Element> box = new DataBox<Element>();
Tree<Element> tree = new Tree<Element>(box);
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delegate TOutput Converter<TInput, TOutput>(TInput from);
A — L
Converter<int, string> g = delegate(int input){
return "AA-" + input;
It
i 1 Lambda i ik sC A1 i Ze 3 S
Converter<int, string> g2 = (int input) =>{
return "AA-" + input;
J§
fiii 1] Lambdas i g4 e Wr
tree.MouseLeftButtonDown += (object sender, MouseButtonEventArgs evt) =>{
Console.Write("mouse click");
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e TWaver.Silverlight.dll / TWaver.Wpf.dll

e Silverlight 4 Tools for Visual Studio 2010
/ .NET Framework 4

e Visual Studio 2010

e Silverlight 4 / .NET Framework 4 Client
Profile or .NET Framework 4
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Hello TWaver

e

4 F HelloTWaver

o (i —Silverlight N HFE o = rreeenie

e £FE:.NET Framework 4
o ShnglH - TWaver.Silverlight.dll

4 |y References
«2 mscorlib
-J system

2 System.Core
(3 System.Net

<3 System.Windows

-3 System.Windows.Browser
3 System.Xml

30 TWaver.Silverlight

2226 T R WA T R RS ‘| App.xaml

4 @ MainPage.xaml

%] MainPage.xaml.cs
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Hello TWaver
using TWaver;
using TWaver.NETwork;

namespace HelloTWaver{
public partial class MainPage : UserControl {
public MainPage() {
InitializeComponent();

ElementBox box = new ElementBox();

Node node = new Node();
node.Name = "Hello";
node.SetLocation(10, 10);
box.Add(node);

Node node2 = new Node();
node2.Name = "TWaver";
node2.SetLocation(200, 150);
box.Add(node2);

TWaver

Link link = new Link(node, node2);

link.Name ="Hello TWaver";
link.SetStyle(Styles.LINK_LABEL_ROTATABLE, true);
box.Add(link);

Network network = new Network(box);
LayoutRoot.Children.Add(network);

}
}
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<navigation:Page x:Class="TWaverPPT.Demos.HelloTWaverFull"

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="HelloTWaverFull Page">

<Grid x:Name="LayoutRoot" Background="White" Margin="20" >
<Grid.ColumnDefinitions>
<ColumnDefinition Width="170" />
<ColumnDefinition Width="*" />
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition Height="*" />
<RowDefinition Height="100" />
</Grid.RowDefinitions>
</Grid>
</navigation:Page>

software
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Network network = new Network(box);
network.SetValue(System.Windows.Controls.Grid.ColumnProperty, 1);
network.SetValue(System.Windows.Controls.Grid.RowProperty, 0);

Tree<l|Element> tree = new Tree<I|Element>(box);
tree.SetValue(System.Windows.Controls.Grid.ColumnProperty, 0);
tree.SetValue(System.Windows.Controls.Grid.RowProperty, 0);
tree.SetValue(System.Windows.Controls.Grid.RowSpanProperty, 2);

TWaver.Controls.Table<IElement> table = new TWaver.Controls.Table<IElement>(box);
table.Columns.Add(new TableTextColumn(Consts.PROPERTY_TYPE_ACCESSOR,
"Name", "Name"));

table.Columns.Add(new TableTextColumn(Consts.PROPERTY_TYPE_ACCESSOR,
“1D", "Id"));

table.SetValue(System.Windows.Controls.Grid.ColumnProperty, 1);
table.SetValue(System.Windows.Controls.Grid.RowProperty, 1);

LayoutRoot.Children.Add(network);LayoutRoot.Children.Add(tree);
LayoutRoot.Children.Add(table);
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Hello Waer

@ Hello
@ TWaver
\, Hello TwWaver

Name Id

Hello TWaver 3339979a-ed3d-499a-a857-932372fd785¢
Hello d98cbaeS-2e7e-498b-b8a8-47e114c43706
TWaver 447e5a17-6416-4e7d-a607-5ded48ce497dc
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y E_! Group A
E Hello
E TWaver
\, Hello TWaver
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] > [E|ementBox

: Elements

Custom :
ElementBox

”
=

MName id

Hello TWaver! ad6dchb1-b3a8-4cdf-9ad0-c6c5d07563f6  *
Hello e73dad6d-6eb7-4d50-9ddd-9dc21dcbdaad

TWaver b0297ccd-dbf2-4be7-b2d9-19d50d9f583f

interaction
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= f node.SetStyle(Styles.INNER_COLOR,
emen Utils.CreateColor(OxFFFF0000))

DispatchPropertyChangeEvent

ElementBox HandleDataPropertyChange

DispatchEvent

View HandleElementPropertyChange

network, tree, chart ... . .
invalidate element Ul
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box.DataPropertyChange += (PropertyChangeEvent<IElement> evt) => {
MessageBox.Show("element property changed\ntarget: " + evt.Source +
"\nproperty name: " + evt.PropertyName +
"\nold value: " + evt.OldValue +
"\nnew value: " + evt.NewValue);};

<Button Content="Change Name" Click="Button_Click" />

element property changed
: . i : target: 002
{prlvate void Button_Click(object sender, RoutedEventArgs e) Nl TR

old value: Group A
box.Datas[0].Name = "002"; new value: 002
}
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PriorDataBoxChange / DataBoxChange /
DataBox DataPropertyChange / HierarchyChange /
PropertyChange

extends DataBox<IElement>

ElementBox IndexChange

AlarmBox extends DataBox<I|Alarm>

LayerBox extends DataBox<ILayer>

SelectionModel SelectionChange

Network Interaction / PropertyChange

AlarmSeverity AlarmSeverityChange
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B5C_1 B5C_3 BSC 4 BSC_5

E BSC_1 Mapping ID  Severity Acked Cleared Raised Time

[l gcr

| bk

Outer Style: | border ~ I|
Alarm Shape: [ circle v |

Alarm Gradient: | radial. v |
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|IData DataBox

IElement ElementBox
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14- Network
H14 - Tree, Table, Charts
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4

I re e 4 [l TwWaver Silverlight Demos

4 [l Alarm Demos
& Alarm Statistics Demo

: & Alarm Mapping Demo
4 (] Label Folder

=] label
4 & Icons Folder
= HEatE
4 ) Message Folder
DMemow Usage 90 2MB

4 ) Composite Folder - -
=] Iabel IGIET@ message 4 |=| () Twaver Silverlight Demos = Bubble Chart Demo
=] label gy 9 - & Radar Chart Demo [NEW)

] Al D
= obel message EO@EA ¢ OO & Disl Chart Demo ()
= - message label = :
= b4ied .@.-.I . (71 (5] Alarm Mapping Demo [ Editor Demos
message pNR1E]l *a]labe : :
= 9 - o E Alarm Propagation Demo & Grid Editor Demo
E&IE0)@E] Izbel message - & Pipe Editor Demo

) 4 |=|[_] Network Demos
=] message label F§IEIT]E) > (] &) Topology Demos

4 | | [ Equipment Demos
__| E] EMS Demo
|_| [£] Chassis Demo

4 |_| () Tree Demos
|_| E] Tree Layout Demo
__| E] File Tree Demo

& Alarm Propagation Demo
> [l Network Demos
4 [B Chart Demos

& Pie Chart Demo

& Bar Chart Demo

& Line Chart Demu

& Topology Editor Demo
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State | Employed | Unemploy | Male -Female
Michigan 4166196 374341 4512781 4782516
Texas 7687338 590269 8433346 8688674
Kentucky 1970934 148125 2195130 2356394
Ohio 4524383 324867 4816445 5164442

!
Mapping ID Severity Acked Cleared Raised Time 327 {14352394

1 - 8/22/2011 3:04:47 PM =33 5878369

Warning 8/22/2011 3:04:47 PM 34 2503774

8/22/2011 3:04:47 PM

2
i3 Minor 8/22/2011 3:04:47 PM
4

5 8/22/2011 3:04:47 PM

&

Icon ID Alarm Color Tree Label Network Label

13f965¢c5-0f35-48e€|#FFO00000 boyl Sam

- 233b4926-cBal0-4cc #FFO00000 boy2 Paul
8013ae51-7¢54-427|#FF000000 girll
cafaBabb-74c1-45¢:|#FF000000 girl2

cb57ada0-3375-471|#FF000000 girl3
d7d3e832-aa04-4af |*FFO00000 boy3

EHEHE -3 )
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ElementBox

TWaver Java

TDataBox

e

Description

2 g

TG o8

AlarmBox

AlarmModel

IR

LayerBox

LayerModel

B = 75 A%

Network

TNetwork

ZREARLE

Tree

TTree

B2

Table

TElementTable

R AL

Copyright © 2011 Serva Software, all rights resepzec:

Present the Next Generation N

’. servasol tware

etworks



\ \ . - ’:. servasoftware

PN
.‘h/

2 M

TWaver .NET TWaver Java

node.Name =
“001”

node.SetStyle [ node.putClientProperty

node.setName(“001”)

node.SetClient | node.putUserProperty
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TWaver .NET TWaver Java Description

AlarmLabelFunction alarmLabelGenerator alarm bubble label

VisibleFunction visibleFilter visible filter

MovableFunction movableFilter movable filter

EditableFunction elementLabelEditableFilter label editable filter

LabelFunction elementLabelGenerator label text generator

ToolTipFunction elementToolTipTextGenerator| tooltip text generator

InnerColorFunction | elementBodyColorGenerator | body color generator

OuterColorFunction |elementOutlineColorGenerator| outline color generator

SelectColorFunction | elementSelectColorGenerator | selection color generator

AlarmFillColorFunctio
n

alarmColorGenerator alarm bubble color
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1% F Network

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



www.servasoftware.com : | - ' ’:‘2 serva

TWaver .NET

4 E3Group A
[ Hello
E TWaver
\o Hello TWaver

) ElementBo

X

hk‘

h ElementBox Groum
\J_k%ilfgcl'gff/}_:‘ Name _I-::I

| Hello TWaver | adédcbb1-b3a8-4cd

-
TWarver |

Hello e73daded-6eb7-4d

 TWaver b0297ccd-dbf2-4ba]
 —
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TWaver .NET 5

4 E3Group A
[ Hello
E TWaver
\o Hello TWaver

ElementBo

C— EIementBoxE ‘

Id

| Hello TWaver | adédcbb1-b3a8-4cd

EEEEEEEEEEE== i Hello e73daded-6eb7-4d

el ' TWaver b0297ccd-dbf2-4be]
P
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ElementBox box = new ElementBox();
//data acquisitionArray
devices = GetDevicesFromOSS();
Array relationships = GetDevicesRelationshipFromOSS();
/[data translate
TranslateToTWaverNode(box, devices, relationships);
Network network = new Network(box);
this.LayoutRoot.Children.Add(network);
AutoLayouter layouter = new AutoLayouter(network);
layouter.IsAnimated = false;
layouter.DoLayout(Consts.LAYOUT SYMMETRY);
/fadd interaction
network.Interaction += (InteractionEvent evt) =>{
If (evt.Kind != InteractionEvent.DOUBLE_CLICK_ELEMENT) {
return,;
}
IElement element = evt.Element;
ShowlnputDialog("Rename", element.Name, (string result) => {
element.Name = result;

| h;
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private Array GetDevicesFromOSS() {
return new object[] { new { name = "R1", type = "router" },
new { name = "R2", type = "router" },
new { name ="S1", type = "device" },
new { name ="S2", type = "device" },
new { name ="S3", type = "device" },
new { name ="S4", type = "device" },
new { name = "S5", type = "device" } };

}
private Array GetDevicesRelationshipFromOSS() {

return new object[] { new { name = "1I", from = "R1", to = "R2" },
new { name ="2I", from = "R1", to = "S2" },
new { name ="3I", from = "R1", to ="S3" } };
}
private void TranslateToTWaverNode(ElementBox box, Array devices, Array relationships) {
foreach (dynamic device in devices) {
Node node = new Node(device.name);
node.Name = device.name,
node.Image = device.type;
box.Add(node);
}
foreach (dynamic relationship in relationships) {
Link link = new Link((Node)box.GetDataByID(relationship.from), (Node)box.GetDataBylD(relationship.to));
link.Name = relationship.name;
box.Add(link);

}
}

Copyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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DataBox — Z( 4t & H 4 2%

o L LI E I #1F, . add, delete, edit
o i W Zds U = 1Y J AR L SR
e ;:ElementBox, AlarmBox, LayerBoxH')3&3
o fi 5 it HH AR Y
DataBox#public SelectionModel SelectionModel

Add/Remove/Find/Monitor...

AlarmBox| |[ElementBox| |LayerBox

—

DataBox<>

SelectionModel

DataBox
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e Add data
public virtual void Add(TData data)
public virtual void Add(TData data, int index)

® Delete data

public virtual void Remove(TData data)
public virtual void RemoveSelection()
public virtual void RemoveBylID(Object id)
e (lear data

public virtual-void Clear()

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

public virtual TData GetDataByID(Object id)

public virtual IList<TData> Datas()

public virtual IList<TData> ToDatas(Predicate<TData> match)
public virtual IList<TData> Roots()

public virtual IList<TData> GetSiblings(TData data)

® Traverse data

public virtual void ForEach(Action<TData> callbackFunction):

public virtual-void ForEachByDepthFirst(Action<TData> callbackFunction,
TData data = null):

public virtual void ForEachByBreadthFirst(Action<TData>
callbackFunction, TData data = null)

Copyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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e DataBox[fjMove***J5ykn]

node 1 ,2 at the root
level (Roots)

Copyright © 2011 Serva Software, all rights resepzec:
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MoveDown(TData)

MoveSelectionDown()
MoveSelectionDown(TWaver.SelectionModel<TData>)
MoveSelectionToBottom()
MoveSelectionToBottom(TWaver.SelectionModel<TData>)
MoveSelectionToTop()
MoveSelectionToTop(TWaver.SelectionModel<TData>)
MoveSelectionUp()
MoveSelectionUp(TWaver.SelectionModel<TData>)
MoveTo(TData, int)

MoveToBottom(TData)

MoveToTop(TData)

MoveUp(TData)
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QuickFinder:
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QuickFinder<IData> finder = new QuickFinder<IData>(box, "age");
IList<IData> elements = finder.Find(*"PC");

Create a quick finder:

public QuickFinder(DataBox<TData> dataBox, string propertyName,
string property Type,
Func<TData, object> valueFunction,
Predicate<TData> filterFunction)

Quick finder types:
Consts.PROPERTY_TYPE_ACCESSOR — find by accessor
propertyConsts.PROPERTY_TYPE_CLIENT —find by client
propertyConsts.PROPERTY_TYPE STYLE — find by style property
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DataBox<IData> box = new DataBox<IData>();
for (inti=0;1<30; i++)
{
Node node = new Node();
node.Name = "Node-" + i; ::::ia_s N
node.SetClient("age", i % 10); Node-18's age is 8
bOX.Add(node); Node-28's age is 8
}
QuickFinder<IData> finder = new QuickFinder<IData>(box, "age",
Consts.PROPERTY_TYPE_CLIENT);
IList<IData> elements = finder.Find(8);
foreach (IData node in elements)

{

Trace(node.Name + "'s age is " + node.GetClient("age"));

}

Copyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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Add listener - DataBox.DataPropertyChange += listener
Delete listener - DataBox.DataPropertyChange -= listener

box.DataPropertyChange += new

EventListener<PropertyChangeEvent<iData>>((PropertyChangeEvent<IData> evt) =>{

MessageBox.Show(evt.Source.Name +

D;

s property changed");

Listener [Description

DataBoxChange

detect element’s add, remove, clear

PriorDataBoxChange

before dataBox change

PropertyChange

detect dataBox’s property change

DataPropertyChange

detect element’s property change

HierarchyChange

detect dataBox’s sequence change

Copyright © 2011 Serva Software, all rights resepzec:
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DataBox<IData> box = new DataBox<IData>();

box.DataPropertyChange += new

EventListener<PropertyChangeEvent<iData>>((PropertyChangeEvent<IData> evt) =>{
Trace(evt.Source.Name + "'s property changed");

D

box.DataBoxChange +=new

EventListener<DataBoxChangeEvent<IData>>((DataBoxChangeEvent<|Data> evt) => {
Trace("data " + evt.Kind + ": " + evt.Data.Name);

h;

Data data = new Data();
data.Name = "001"; output:

//add data data add: 001

box.Add(data); 002's property changed
//Imodified data property data rgmc?ve'yOOZ ;
data.Name ="002" |

/I[remove data
box.Remove(data);

Capyright © 2011 Serva Software, all rights reseped: Present the Next Generation Networks
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e XMLSerializer - import & export

- public XMLSerializer(DataBox<TData> dataBox, SerializationSettings settings,
Predicate<TData> filterFunction))

- public String Serialize():
- public void Deserialize(string xmlString, IData rootParent)

e SerializationSettings - Import & export setting

- public void RegisterProperty(string property, string type, bool cdata)
- public void RegisterStyle(string styleProp, string type, bool cdata)
- public void RegisterClient(string clientProp, string type, bool cdata)




DataBox i f

ElementBox box = network.ElementBox;

SubNetwork parent = new SubNetwork();
parent.Name = "Parent";
network.ElementBox.Add(parent);

Node nodel = new Node();
nodel.Location = new Point(50, 50);
nodel.Name = "Nodel";
nodel.SetClient("age", 27);
nodel.Parent = parent;
network.ElementBox.Add(nodel);

SerializationSettings settings = new SerializationSettings();

settings.RegisterProperty("ID", null, false);
settings.RegisterClient("age", Consts. TYPE_INT, false);

e

.. servasoftware

<?xml version="1.0" encoding="utf-16"?>
<TWaver V="2.0" P="SILVERLIGHT">
<DataBox Type="TWaver.ElementBox">
<LayerBox>
<Layer Name="default" IsVisible="True"
IsEditable="True" IsMovable="True" />
</LayerBox>
</DataBox>
<Data Type="TWaver.SubNetwork" Ref="0">
<P N="Name"><![CDATA[Parent]]></P>
</Data>
<Data Type="TWaver.Node" Ref="1">
<C N="age">27</C>
<P N="Name"><![CDATA[Nodel]]></P>
<P N="Parent" Ref="0" />
<P N="Location" X="50" Y="50" />
</Data>
</TWaver>

settings.RegisterProperty("name”, Consts. TYPE_STRING, true);
settings.RegisterProperty(“parent”, Consts. TYPE_DATA, false);

serializer = new XMLSerializer<lElement>(box, settings);

textBox.Text = serializer.Serialize();
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SerializationSettings settings = new SerializationSettings();
settings.RegisterProperty("ID", null, false);
settings.RegisterClient("age", Consts. TYPE_INT, false);
settings.RegisterProperty("name", Consts. TYPE_STRING, true);
settings.RegisterProperty("parent”, Consts. TYPE_DATA, false);
serializer = new XMLSerializer<lElement>(box, settings);

‘ 0:. servasoftware

textBox.Text = serializer.Serialize();
output:

_ box count: 2
string xml = textBox.Text; the first node's name: Parent

box.Clear(); the second node's name: Nodel
serializer.Deserialize(xml);

textBox.Text ="box count: " + box.Count;
textBox.Text += "\nthe first node's name: " + box.Datas[0].Name,;
textBox.Text += "\nthe second node's name: " + box.Datas[1].Name;
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ElementBox — H 15 2 11 M T B 5 4

4 7% T-DataBox<IElement>, 155 T DataBox[\Ihgs, #n7T
A 2 B B

ElementBox#

public LayerBox LayerBox
public AlarmBox AlarmBox

add/remove/find/monitor...

: SelectionModel
ElementBox Lay
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e )N | LayerBox. AlarmBox
public LayerBox LayerBox

public AlarmBox AlarmBox

o IR i o

public void ForEachByLayer(Action<IElement> callbackFunction, ILayer layer)
public void ForEachByLayerReverse(Action<lElement> callbackFunction, ILayer layer)

o T PR EAE L T

public event EventListener<indexChangeEvent> IndexChange

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

Data
|-- Alarm

Dummy
|-- Node
|-- Follower
|-- Group
|-- Grid
|-- ShapeNode
|-- Bus
|-- SubNetwork
|-- Link
|-- ShapeLink
L inkSubNetwork

Copyright © 2011 Serva Software, all rights resepzec:
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o WiEMIT, LI ER ), WHE, BifiE
e TWaver.Node & Hfth 3= W 2 Al [ L2

@ node
[ inner color

inner EQIDF outer color
= 1

@ inner color alarm inner cnlur
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A
Solaris

CentOS
oﬁne

Lifu

Solans

control point link
Sol ns

ishape link
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Follower

o NP, Wi 'Ehostyi b, hostigzl,
follower W JGER Bl % 51)

Follower node = new Follower():
node.Location = new Point(100, 100);

node.Name = "follower";
box.Add(node);

Node host = new Node();
host.Location = new Point(140, 140);

node.Host = host:;
host.Name = "host":

box.Add(host);
\ host move, and follower move, too.
&
fﬂ”l}W{:r@

host

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

o [, IHIXHElE, nJ LAt AR H ¥
AT, U'U'f'z?i?¥mml§lﬁﬁfu,
BH M, WEEAN E—rF M, ZHEr+ M
jjnuIIHT U'U%%Tjﬁi/z:¥ﬂ?7uua

l:| E = =N =
H =
implements ISubNetwork interface

O LinkSubMNetwork :

ShapeSubnetwork
SubNetwork e b
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ShapeNode
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TWaver.Grid grid = new TWaver.Grid();

grid.Name = "Grid B";

grid.SetStyle(Styles.GRID_BORDER, 5);
grid.SetStyle(Styles.GRID_COLUMN_COUNT, 4);
grid.SetStyle(Styles.GRID_COLUMN_PERCENTS, new double[]
{0.15,0.2,0.25,0.4 });

grid.SetStyle(Styles.GRID _ROW_COUNT, 2);
grid.SetStyle(Styles.GRID_ROW_PERCENTS, new double[]
{0.6,0.41});

grid.SetStyle(Styles.GRID_FILL_COLOR,
Utils.CreateColor(OXxFFCC6600));
grid.SetStyle(Styles.GRIDDEEP, 11);
grid.SetStyle(Styles.GRID_CELL_DEEP, -4);
grid.SetStyle(Styles.GRID_PADDING, 0);

grid.Width =250;

grid.Height = 10G°

EE =EEO
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twaver.Consts#

public const string PROPERTY_TYPE_ACCESSOR =

"accessor";public const string PROPERTY_TYPE_CLIENT = "client";
public const string PROPERTY_TYPE_STYLE = "style";

aCCesSor - name, d ...

node.Name = "001"™

style - style properties
node.SetStyle(Styles.INNER_COLOR,
Utils.CreateColor(OxFFCC6600));

Element

client - client properties
node.SetClient("age", 27);
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Network 1)1t & #3
Network#: 2\ KK I & %X
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ScrollViewer
NetworkCanvas
-- RootCanvas — L1, Fra P fFas{EILh
- TopCanvas — WZEI A, 1] T2 5158 B AEREAE,
-- AttachmentCanvas — JiUE 11 = FiH 41 £
-- LayerCanvas — T Mol B i 75 J2
-- Layer n
-- Layer ..
_- Default Iayer
-- BottomCanvas — i)z Hif, " H
-- BackgroundCanvas — 15 5t HiAfi ,

Copyright © 2011 Serva Software, all rights resened:
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topCanvas

_'"‘\E{,ttachment_canﬂas:_ i

yerCanvas

roundCanvas
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layerCanvas

"“n.ﬂkakttachmemCanvas

layer 3
layer 2
layer 1

\"\-\.
\\IayerCa nvas

topCanvas
\ layer 4
\
\
\

backgroundCanvas

ElementBox box = network.ElementBox;
LayerBox layerBox = box.LayerBox;

Layer layerTop = new Layer("top"”, "top");
layerBox.Add(layerTop, layerBox.Count);

Node node = new Node();
box.Add(node); link a\top
Node node2 = new Node();
box.Add(node2);
Link link = new Link(node, node2);
link.LayerID = layerTop.ID;
link.Name = "link at top";
link.SetStyle(Styles.LINK_COLOR, Utils.CreateColor(OxFF000000));
box.Add(link);
Cdpyright © 2011 Serva Software, all rights resened: Present the Next Generation Networks
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e 11| UL XTElementBoxfISubnetworkix B8 & =,
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Utils.RegisterPNGImage("background”, new
Uri("/TWaverPPT;component/images/shanghai.png”, UriKind.Relative));

box.SetStyle(Styles.BACKGROUND TYPE, Consts.BACKGROUND_TYPE_IMAGE);
box.SetStyle(Styles. BACKGROUND _IMAGE, "background");

o i T] LU A NETLLAEBR A SE e A L,
a0

network.Background = new SolidColorBrush(Color.FromArgb(255, 0,
255, 0));
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Background Ayl

Network network = new Network();network.Background = new
SolidColorBrush(Color.FromArgb(255, 0, 255, 0));

SubNetwork subnetworkA = AddSubnetwork(box, "subnetwork A");

subnetworkA.Location = new Point(100, 100);
subnetworkA.SetStyle(Styles.BACKGROUND_ COLOR, Utils.CreateColor(OxFF9CB5D8));
subnetworkA.SetStyle(Styles. BACKGROUND_GRADIENT _COLOR,
Utils.CreateColor(OXFFFFFFFF));

subnetworkA.SetStyle(Styles. BACKGROUND_GRADIENT,
Consts.GRADIENT SPREAD VERTICAL);

-
. F s
O from  toilo TW3

subnetwork A
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Network#®

e |nteractionHandler -/~ W5 f 24
® Interaction Mode -—2H WiWr 28 2H pl—FhAs H A5
X

Network#
public IList<InteractionHandler> InteractionHandlers

o NetworkfiieE X | ZMa8 B, WMEGARI, FiiH
23R W)L 5 W

Network#

public void SetDefaultinteractionHandlers(bool lazyMode)

public void SetEditinteractionHandlers(bool lazyMode)
public void SetCreateLinkinteractionHandlers(Type type)
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Interaction handler class
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public class HighlightinputHandler : BasiclnteractionHandler {
public HighlightinputHandler(Network network) : base(network) { }
override public void InstallListeners(){
this.NETwork.NETworkCanvas.MouseMove += HandleMouseMove;
}
override public void UninstallListeners(){
this.NETwork.NETworkCanvas.MouseMove -= HandleMouseMove;

}

}
%etting Interaction mode

network.InteractionHandlers = new InteractionHandler[] {
new SelectinteractionHandler(network),
new MovelnteractionHandler(network, false), mouse over, node

new DefaultinteractionHandler(network), highlight

new HighlightinputHandler(network) };

1 ext Generation Networks
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public class HighlightinputHandler : BasiclnteractionHandler {

public HighlightinputHandler(Network network) : base(network){ }

override public void InstallListeners(){
this.NETwork.NETworkCanvas.MouseMove += HandleMouseMove;

}

override public void UninstallListeners(){
this. NETwork.NETworkCanvas.MouseMove -= HandleMouseMove;
}
private void HandleMouseMove(object sender, MouseEventArgs e){

IElement element = network.GetElement(e);
if (element = null){

highlight(element);
} elsef

reset();

}

private IElement highlightElement;
private Color? highLightColor = Utils.CreateColor(OxFFFF8888);
private Color? oldColor = null;

private void highlight(IElement element){

if (element == null || element == highlightElement) {
return;
}
reset();
highlightElement = element;
oldColor = (Color?)element.GetStyle(Styles.INNER_COLOR);
network.Cursor = Cursors.Hand;
element.SetStyle(Styles.INNER_COLOR, highLightColor);
}
private void reset(){
if (highlightElement !=null) {
if (oldColor != null) {
highlightElement.SetStyle(Styles.INNER_COLOR, oldColor);
telse{
highlightElement.SetStyle(Styles.INNER_COLOR, null);

}
highlightElement = null;
network.Cursor = null;

}
}

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

RIS ORE

public Predicate<lElement> VisibleFunction
]R3 i g s

public Predicate<lElement> MovableFunction
/7] Z AR DE 2

public Predicate<lElement> EditableFunction

network.VisibleFunction = (IElement element) =>{
return !(element is Link);

¥
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***Eunction
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AlarmLabelFunctio
n

LabelFunction

ToolTipFunction

ooltip - TWaver |

SelectColorFunctio
n

OuterColorFunction InnerColorFunction
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network.LabelFunction = (IElement element) => {
return "CN-" + element.Name;
Y

network.OuterColorFunction = (IData data) => {
return Color.FromArgb(255, 0, 0, 255);

3
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® 1. twaver.servasoft.com/forum

® Email - tw-service@servasoft.com

Copyright © 2011 Serva Software, all rights resenzed: Present the Next Generation Networks
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twaver.controls.Tree -H T E/rDataBox ' L E L T JZ IR K R
H 2H AL

Tree<l|Element> tree = new Tree<IElement>(box);

=| C ilverli £ Label Folder
4 GEDQT’thY Group 4 |=| [ TWaver Silverlight Demos —
‘ Iil (L Alarm Demos =5 1cons Folder
|v] =] Alarm Statistics Demo “ BRI

|v] =] Alarm Mapping Demo 3 Message Folder
”“’“‘“’Y Usage 63%5,190M/512MB

|« =] Alarm Propagation Demo €3 Composite Folder
4 |=|[_] Network Demos =] label FYEIEIFE] message
4 = DTGDD'DQ? Demos =] label message FEIEIEE
: =] HEIEFE message label
v] & PSTN Demo =] message FEIEIFE zbel
|| ] Bundle Demo =) AFIEME 1ebe! message
|| =] Matrix Demo =] message label RBIEEE
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DataBox<Data> box = new DataBox<Data>();

Group group = new Group();

box.Add(group);

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

Node node = new Node();
node.Name = "Nodel";
node.Parent = group;
node.AlarmState.IncreagseNewAlarm(AlarmSeverity.CRITICAL);
box.Add(node);

node = new Node();
node.Name = "Node2";
node.Parent = group;
box.Add(node);

P TG IR AL T I8 B R E P 1 J=
node = new Node();

node.Name = "Node3"; 0\9%/2%\

node.Parent = subnetwork;

box.Add(node);

tree = new TWaver.Controls.Tree<Data>();
this.LayoutRoot.Children.Add(tree);
tree.DataBox = box;

Copyrigh{r@ezmégq/'ﬂlgé)ftware, all rights resenved. Present the Next Generation Networks
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MESSageE

* node_Nodel FAd ||
data.lcon = "iconName"; Wt

e |abel

data.Name ="001";
element.SetStyle(Styles. TREE_LABEL, "002");

® Other styles
element.SetStyle(Styles. TREE_LABEL_***, **¥);

element.SetStyle(Style. TREE_ MESSAGE_***, ***);
element.SetStyle(Style. TREE_ICONS_*** ***);
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ImageSource image = new Bitmaplmage(new
Uri("/TWaverPPT;component/images/out.png”, UriKind.Relative));
Utils.RegisterimageBylmageSource("outlcon”, image, 9, 9);
Utils.RegisterPNGImage("devicelcon", new
Uri("/TWaverPPT;component/images/device.png", UriKind.Relative));

E=
Node node = new Node(); 4 Ze -
a¥ node_Nodel I3

node.Name = "Nodel";

node.lcon = "devicelcon"; =
node.SetStyle(Styles. TREE_LABEL, "node_" + node.Name);

node.SetStyle(Styles. TREE_ICONS_NAMES, new string[] { "outlcon" });
node.SetStyle(Styles. TREE_LAYOUT_GAP, 3);

node.SetStyle(Styles. TREE_MESSAGE, "2 C");
node.SetStyle(Styles. TREE. MESSAGE_FILL COLOR, Utils.CreateColor(OxFF666666));
node.SetStyle(Styles. TREE_ MESSAGE_GRADIENT, Consts.GRADIENT _NONE);
node.SetStyle(Styles. TREE_MESSAGE_SIZE, 9);
node.SetStyle(Styles. TREE. MESSAGE_COLOR, Utils.CreateColor(OxFFFFFFFF));
node.SetStyle(Styles. TREE_LAYOUT,

Consts. TREE_LAYOUT_LABEL_MESSAGE_ICONS);

node.SetStyle(Styles. TREE_ALARM_FILL COLOR, Utils.CreateColor(OxFFE08000));
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o ZIRFEM I TR AR
node.Parent = parent;
node.AddChild(child);

o [i|)= W miJiii )y
box.Move***(node);
o N LIixE e HITHEF

tree.CompareFunction = compareFunction;
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Inti=0;
while (i++ < 5)

{

Node node = new Node();
node.Name ="" + Utils.RandomInt(10) + "-" + i;

node.Parent = group;
box.Add(node);

}

tree.CompareFunction = (Data datal, Data data2) =>

{
J

return Comparer<string>.Default. Compare(datal.Name, data2.Name);
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o Treef&fitHELLALZ, nlIEL ) riky)Ht.
tree.CheckMode = Tree<Data>.CHECK ***

tree.CheckMode = Tree<Data?.check
=) CHECK_CHILDREN
= CHECK_DEFAULT
=) CHECK_DESCENDANT
4 [=| (] Twaver Silverlight Demos = CHECK_DESCENDANT_ANCESTOR

4 || [ Alarm Demos
|+ =] Alarm Statistics Demo

|+ =] Alarm Mapping Demo
|¥| =] Alarm Propagation Demo

¢ ) Canetwork Demes Treefy PUAMHEIERIA, UL

4 |=| [ ] Topology Demos

| 1 PSTN Demo CheckModeDemo

| &) Bundle Demo

=1 Matrix Demo
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TableH’in

LDataBox#hw, HLLERAELRN iR EHEE
B BT R ﬂ/\%ﬁ)ﬁm%ﬁz
YRR T ER =R EH R B 8. accessor.
style. client

BE AR, [F2Z R, n] gniE

2% 74 T System.Windows.Controls.DataGrid.
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TWaver.Controls.Table<> - T £ 7rDataBoxH Jt. 2 J& M 1
Ay, BATR N — PRt 3

Table<Data> table = new Table<Data>(box);

Name Is Single Color .Mapping ID  Severity Acked  Cleared

Warning

2 2

3 v 3 Minor
4 4

. e - .
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DataBox<Data> box = new DataBox<Data>();

inti=0;

while (i++ < 10)

{ 1 #FFBECB0E
Data data = new Data(); . #FF9BF5D4
data.Name ="" + i;
data.SetClient("age", Utils.Randomint(30));
data.SetClient("isSingle", Utils.RandomBool());
data.SetClient("color", Utils.RandomColor());
box.Add(data);

}

Table<Data> table = new Table<Data>(box);

Name Is Single Color

DataGridColumn column = new TableTextColumn(Consts.PROPERTY_TYPE_ACCESSOR,
"Name", "Name");

table.Columns.Add(column);

column = new TableCheckBoxColumn(Consts.PROPERTY_TYPE_CLIENT, “isSingle", "Is
Single");

table.Columns.Add(column);

column = new TableColorColumn(Consts.PROPERTY_TYPE CLIENT, "color", "Color");

table.Columns.Add(column);
Capyright © 2011 Serva Software, all rights reseped: Present the Next Generation Networks
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table.lterateMode = Consts. ITERATE_MODE_***;

- Consts.ITERATE_MO
- Consts.ITERATE_MO

DE_REVERSE
DE_FORWARD

- Consts.ITERATE_ MODE_ROOTS
e i ifdataBox.Move***(element)ii 24T 1

Fr
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ChartEl’ﬂ

BarChart
LineChart
PieChart
DialChart
BubbleChart
RadarChart

W R A R R R SRR
8283ZE32ERZRRRRR IR ARAR
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_ChartVaIue & ChartValues

e Chart5DataBoxklpt, PLEZRIE RN
dataBoxH £#ls yt 2 [ ChartZH J& 1

o Chart#{a /&M Fr: CHART_VALUER!

CHART VALUES, W FM&®

element.SetStyle(Styles. CHART_VALUE, 27d);

element.SetStyle(Styles. CHART_VALUES, new double[|{27, 37,
48}).
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PieChart
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PieChart

public PieChartTest() {
InitializeComponent();

DataBox<Data> box = new DataBox<Data>();
PieChart<Data> chart = new PieChart<Data>(box);

createData(box, "A", 10, Utils.CreateColor(OxFF4CB743))
createData(box, "B", 20, Utils.CreateColor(OxFFD6EAC9)
createData(box, "C", 40, Utils.CreateColor(OxFF77DD77)

chart.Type = Consts.PIECHART_TYPE_OVALDONUT;
chart.ValueTextFunction = (IData item, double value) =>

{
h

this.LayoutRoot.Children.Add(chart);

return item.Name + " - " + (int)(value / chart.Sum * 100) + "%";

}

private void createData(DataBox<Data> box, string name, double value, Color color){
Data data = new Data();
data.SetClient(Styles. CHART_VALUE, value);
data.SetClient(Styles. CHART_COLOR, color);
data.SetClient(Styles. CHART_VALUE_COLOR, Utils.CreateColor(OxFF555555));
data.SetClient(Styles. CHART_VALUE_FONT, new FontFamily(“heivetica®));
data.Name = name;
box.Add(data);

}
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public LineChartTest()
{

InitializeComponent();

DataBox<Data> box = new DataBox<Data>();
LineChart<Data> chart = new LineChart<Data>(box);

Element data = new Element();

data.SetStyle(Styles. CHART_VALUES, new double[] {:

19d });
box.Add(data);
data = new Element();

30.00
25.00
20.00
15.00
10.00

5.00

0:‘ servas

A Line Chart

data.SetStyle(Styles. CHART_VALUES, new double[] { 21d, 23d, 25d, 23d,

28d });
box.Add(data);

chart.XScaleTexts = new string[] { "A", "B", "C", "D", "E" };

chart.LowerLimit = Od;
chart.YScaleValueGap = 5d;

chart. XAxisText = "A Line Chart";
chart.BackgroundVisible = true;
this.LayoutRoot.Children.Add(chart);
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0.33
0.16
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30.00 20.00

70.00 80.00
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BubbleChart

Returnon In &'

ﬂ__ .
1 2 3 4

Age of Investment(Years)

5 6

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



www.servasoftware.com

50.00 240.00 304{"01}

Area(Millions)

20,00
16.00

1,200.0C.

1,600.00

2,000.00 . 8.00
Population{Millions) GDP{Thousands)

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




e N _ 1 1 °

wwwservasoftwaregam‘ - E - ‘ ”. servasoftware

= EHIE,

S L A T B B I A TIRAS MY A5 Tt 3=
NG ) EEE L
ﬁ

=
°
® T
°
°

A,
—
-
=
-
=
- 25k
=
-
=

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



’:- servasoftware

e TWaver. AlarmSeverity
e Alarm severity -# &0 VS ER RS

FE f4. name, nickName, value, color 25 J& 1

o FINEEZ -BA I /S 5=
CRITICAL, MAJOR, MINOR, WARNING, INDETERMINATE, CLEARED
o LIy REHEL
AlarmSeverity.Clear();

AIarmSeverity.Register(l, "a", "a", Utils.CreateColor(OxFFFF0000),
"AAAT);




o Ml )
WWWseNasofMa_m.m' ;}4‘ ‘ \ | \ i ’:‘ servasoftware

7€ il & ol

public CustomAlarmSeverityTest() {

AlarmSeverity.Clear();

AlarmSeverity a = AlarmSeverity.Register(1, "a", "a", Utils.CreateColor(0OxFFFF0000), "AAA");
AlarmSeverity b = AlarmSeverity.Register(2, "b", "b", Utils.CreateColor(OxFFOO00FF), "BBB");
AlarmSeverity ¢ = AlarmSeverity.Register(3, "c", "c", Utils.CreateColor(OxFFOOFF00), "CCC");

ElementBox box = new ElementBox();

Group nodel = new Group();
nodel.IsExpanded = true;
Node node2 = new Node();
node2.SetLocation(100, 100);
Node node3 = new Node();
node3.SetLocation(200, 150);
node3.Parent = nodel,;
node2.Parent = nodel,;
box.Add(nodel);
box.Add(node2);
box.Add(node3);

AddAlarm(box.AlarmBox, nodel, a);
AddAlarm(box.AlarmBox, node2, b);
AddAlarm(box.AlarmBox, node3, c);

\

private void AddAlarm(AlarmBox alarmBox, Element element, AlarmSeverity severity) {
Alarm alarm = new Alarm(null, element.ID, severity);
alarmBox.Add(alarm);

}
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ementlID, AlarmSeverity, IsAcked, IsCleared

t

-. alarm.SetClient(key, value).
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o AlarmBox -& Hi 45 2 4 1) 25 2%
o JLARHEEE

Add/Remove/Clear ...

o PRIEATA / hilras

e
E

AlarmBox
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e TWaver. AlarmState -3 M G Ek 45 25 24 R 1)
TR

o TLEMICHIH & A 1B EZRIS 5 B
o NG HARN &2 (TWaver.Alarm) X%
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P Manufacturer Group

Yooy Mame
o L -

Major

_Mapping 1D Severity Acked Cleared Raised Time Minor

1 2011-08-30 ) Warning
2011-08-30 Indeterminate
2011-08-30 - Cleared

2011-08-30 Total

N11-NR-3IN
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Thank you

® $1:. twaver.servasoft.com/forum
® Emall - tw-service@servasoft.com
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