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FOREWORD

This document represents a revision of the ENS and NetExplorer application migrating to a J2EE backend build on open standards. In paticular the NetExplorer application has grown in capability beyond its initial vision.

Two requirements drive net explorer forward:

· Ability to query diagrams

· Reporting

· Intergration with the K2 Workflow System

Where possible we have made technological choices that overlap with existing ENS and SENS efforts.

1. INTRODUCTION
The Engineering Network Schematics Application, combined with its companion NetExplorer application defines a workflow for the distributed production and authorization of Schematic diagrams.
We will be focusing on this workflow through out the design and development phases to provide an integrated solution. The ENS and NetExplorer clients are but two workflow clients and are part of this bigger picture.
2. DEFINITIONS AND ABBREVIATIONS

	ENS 
	Engineering Network Schemantics Application

	NetExplorer
	Viewing and Authorization Web Client

	
	

	
	


3. ENS architecture Overview

The Engineering Network Schematic system is constructed with a series of distributed applications covering a range of responsibilities.
PICTURE

Citrix Applications are high bandwidth, workstation access via Citrix sessions.

· ENS Client – Smallworld Application used to prepare Schematic Diagrams 

· ENS Java Client – Java Client used by to communicate with J2EE services and the workflow system.
· Report Designer – design reports, (may be integrated with ENS Java Client)

Workstation Applications are low bandwidth, data access using web technologies.

· NetExplorer Workflow Client – Web Client used by remote users to view, redline and authorize schematic diagrams

ENS Network Services hosted by application server.
· Workflow Module – web services providing access to K2

· Reporting Module – makes use of the BIRT reporting engine
· Diagram Module(s) – several diagram modules 

Databases:

· ENS Database – Smallworld Database for ENS

· CIM Database – Oracle Database used to stage versioned information for NetExplorer and Reporting
3.1. Workflow System

The workflow system is used to track the lifecycle of the following business objects:
· Schematic Diagrams

· Pages

· Authorizations

The workflow system is used for communication and notification. We are not storing diagram or authorization history in the workflow system, instead work will be queued as and different stages in object lifecycle are reached.
3.1.1. Users and Rolls
The workflow system is dependent on an abstraction of users into different rolls or job pools. While work may be assigned to individual users, say on an authorization rejection, this will be exception and may not prove necessary.
The following rolls are documented at this time:

· Anonymous – view only

· Technical Service Operator (TSO)
· Project Service Operator (PSO)
· ENS User

· ENS Administrator

3.1.2. Work Queues
The following actions need to be available to the workflow system:

· Queue work for a specific user – example email

· Queue work for a job pool – example authorization

· Queue work for processing – example report services

Client applications can “sign on” to the workflow system and request queued work according to several categories:

	Work
	ENS Java Client
	NetExplorer
	Report Module

	Email
	Yes
	
	

	Authorization
	Yes
	Yes
	

	Change
	Yes
	
	

	Report
	
	
	Yes


3.1.3. Diagram Lifecycle
The basic unit of managed change in ENS is that of an Authorization. The state diagram for a change forms a “cycle” tracking the change of an associated construct in the CIM model.

AUTHORIZATION

Authorizations may be grouped by the user, allowing state changes to be made “in batch” to several related changes.
PAGE

Within a Schematic Diagram revisions are also used to track page, in order for a page revision to be incremented at least one authorization on the page will of need to complete a cycle.

SCHEMANITC

The complete lifecycle of a Schematic Diagram can now be understood. This state diagram responds to input from several different applications.
PROMOTE / DEMOTE

The arc of a “published” diagram may be considered separately as it is hosted in the CIM database and is the subject of authorizations.

READLINE

A redline is used to jot network changes down, communicate notes, reasons for rejection and so on.  As these are used as a communication tool email notification may be desired, and the ability to send an email link to a diagram with redline information is needed.

Redline information is not considered part of the authorized diagram and is optional when printing.

EMERGENCY REDLINE

Emergency redlines are used to provide a persistent mark on a schematic, that is always printed out. Often these are used to track changes and notes made as part of a control room response.  Email notification to the field may be required to communicate a modifications to diagrams required in response to a situation.
3.1.4. Email Notification

One driver for the integration of a workflow system is a unified approach to email notification. It is tempting to combine the user & roll information used for security to serve as organization units for notification.

Working assumptions for notification:

· Notification is required at important points in Diagram Lifecycle

· The ability to send email with a link to a diagram, or diagram with readline information.
3.2. J2EE Web Services

The ENS Web services are broken down into modules according to their responsibilities.

Web Services:

· WMS Module – implements the OGC WMS Standard for map retrieval. Used mostly to allow server side portrayal of Schematic Diagrams.

· WFS Module – implements the OGC WFS Standard for feature retrival. Used to satisfy query requests from net explorer.

· Reporting Module – used to generate reports in response to NetExplorer queries and to generate PDFs for the printing of Schematic Diagrams - This module will make use of the WMS Module as required to produce intermediary results such as SVG.

· Workflow Module – provides access to the workflow system via web services. This module is used to provide an application specific façade isolating client code from the details of K2 management.

· Diagram Module – used to accept changes from the ENS Java Client. This module does not provide notification and depends on the ENS Java Client triggering the Workflow Module for notifications to occur.

Support Services:

· CIM Module – the CIM Module is used to provide access to schematic diagrams stored in the Oracle CIM Database.

Please note that the Smallworld Bridge is not directly needed as a support service for NetExplorer use. The bridge will be used by the ENS Java Client to obtain changes that are sent to the Diagram Module.

3.3. Rendering CIM (Schematics)
We have two separate options for handling the distribution of CIM diagrams: sending sever generated images, or sending diagram elements for client side rendering.
For background let’s go through what is involved in rendering:
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Figure 1 CIM Portryal Model
A diagram is composed of diagram elements called features. We are making use of the CIM model to capture our network information. The CIM model defines a relationship between “rendering features” on a diagram and elements in the CIM Model.

[image: image2.emf]-mRID

-name

-description

PowerSystemResource Diagram

-rendering

Presentation

+diagram

0..*

+presentations 0..*

+powerSystemResource 0..1

+presentations

0..*

-mRID

-name

-description

PowerSystemResource Diagram

-rendering

Presentation

+diagram

0..*

+presentations 0..*

+powerSystemResource 0..1

+presentations

0..*

SchemanticDiagram

Page

+diagram

1

+content 0..*

Auth

AuthGroup

-container

1

-contents

*

-diagram 1

-managed *

-container 1

-contents

*

-mRID

-name

-description

PowerSystemResource

-phases

-transformerType

PowerTransformer

+powerSystemResource

0..1

+presentations

0..*

Presentation

-location

-locationTheta

PowerTransformerRendering

+presentation 1

-rendering 1

Feature

PowerTransformer uses PowerTransformerRendering

for its rendering feature in a SchemanticDiagram


Figure 2 CIM Presentation

To manage schematic diagrams we need to specify some additional information:

· Definition of Page (possible owner of Presentation)

· Definition of Auth and AuthGroup (a “Composite Pattern”)
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Figure 3 Schemantic Diagram

To continue with portrayal we need to know exactly what feature we are using for the Presentation rendering attribute.
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Figure 4 PowerSystemTransformer Portrayal

Mapping information from working Smallworld Projects into the above CIM model for authorization and archive is done during the “publish” operation.

To maintain the CIM directive of one presentation per diagram we will need to subclass presentation to allow for label objects, or support compound content to capture label information as part of the rendering features.
3.3.1. Rendering Options

When making use of a Web Map Server (WMS) a server application is used to perform feature portrayal, composition and encoding into an image format.
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Figure 5 Server Side Rendering using Web Map Server

To make use of client side rendering the diagram elements themselves must be transferred, using a Web Feature Server (WFS).
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Figure 6 Client Side Rendering using Web Feature Server
3.3.2. WMS: Server Side Rendering
Using the server to draw images represents a low bandwidth approach with one significant drawback; each pan or zoom operation will require a new image. The resulting application’s interactivity will be completely dependent on network latency.

The image transferred is resolution dependent and may only be used for display, when zoomed in only the information required for display is requested. However requesting an image at printer resolutions is impractical.

Several approaches may be used to mitigate these trades-offs:

· Use of Regular Tiles and a Tile Cache

· Use of resolution independent Image Format
The use of a resolution independent image format (like SVG) is analogous to the current approach of NetExplorer, there is no substantive difference between this approach and working with diagram elements directly.

The use of a tile cache is a popular approach for Web Map Server client applications, in particular AJAX based applications.


[image: image7.emf]Tile Cache

Client

Server

WMS

I

m

a

g

e

 

(

g

i

f

)

Decode

Display

Composition

Queue

r

e

q

u

e

s

t

s

Tile

r

a

s

t

e

r

Tile Tile

r

a

s

t

e

r

raster


Figure 7 Client Side Tile Cache
Client applications often dictate a tiles scheme in which diagrams are divided into a known grid at fixed zoom levels. This allows client applications

to make use of fixed format HTTP Get requests and make use of Proxy HTTP servers to minimize network traffic.
3.3.3. WFS: Client Side Rendering

Sending diagram elements across presents a different trade off. Once the content is obtained the client can redraw with out latency; however the volume of information transferred may be prohibitive.
4. NetExplorer
An Eclipse RCP Application deployed over the web via Java WebStart.
We are working against the following network profile:

· 64k line

· 40-60 users per site

· 90% capacity

And the following machine profile:

· 1024x768

· 256 to 512 megs Ram

· Local disk available for cache

We are planning the following deployment cycle for NetExplorer:

· CD Based Rollout including Java, and RCP components.

· WebStart based updated: of 512k per month
The following information is an estimate:

· Web Start Communication: 30k (check on each jar for new updates)
Given the above assumptions we can guess the following:

· 6k / second

· Estimate of 26 seconds for current NetExplorer applet

· Estimate 5 seconds over network overhead for NetExplorer
· Estimate of 85 seconds for monthly update

The use of Java 6 has been considered in order to take advantage of performance increases made to Java Web Start.
5. ENS Java ClienT

The ENS Java Client is run as needed by the ENS Smallworld Client on the Citrix Server. It is used to communicate with ENS Web Services most importantly the CIM Database and Workflow Module.

The ENS Java Client is an RCP application focused around a workflow view similar to that used by Net Explorer. The use of the Java Bridge allows the ENS Java Client to dispatch work to the ENS Client as required for workflow operations.

In the future it may be possible to integrate the Report Builder, providing facilities can be made available to save report templates to ENS Web Services.

5.1.1. Java Bridge

The Java Bridge will be used in a bidirectional manner by the ENS Java Client. 
6. Report Builder

The Report Builder is used to define reports for use with the ENS Web Services Report module. The Report Builder is an Eclipse RCP Application making use of BRIT Technology.

The Report Builder will combine the following features:

· RCP

· BIRT

· Diagram Printing Plug-in

The Report Builder is available as a module for intergration with the ENS Java Client or even a later version of NetExplorer. The difficulity is the that the Report Builder is responsible for defining reports stored as part of the ENS Web Services for use by the Report Module. To make use of Report Builder as a module we will need to construct a mechanism by which reports can be transferred to ENS Web Services.

This work can be considered at a later stage.
7. ENS WEb Services

ENS Web Services are responsible for a range of concerns, primarily focused around workflow notification and providing diagram information to clients.
7.1. Workflow Module
This section details the concerns of the workflow module and outlines our intended design.

Responsibilities:

· Email workflow – will need to define email lists based

7.2. Report Module
The report module operates as both a normal J2EE web service able to produce PDF reports for Net Explorer, and also as a JMS service used to print queued jobs from the workflow system.

In each case the Report Module can handle one of the following report jobs:

· Schematic Diagram – used to print a schematic diagram as a book of pages.

· Schematic Diagram Page – used to print a single replacement page, contains a FAX cover sheet

· Redline Authorizations – used to print pages with redline information for offline authorization and review.

· Power System Resources Summary – report on a query into the CIM database, such as all the diagrams containing “substation 2”
ANNEXURE 1:  DOCUMENT REVISION INFORMATION

	7.2.1.1. History of Previous Revisions Approved and Issued

	Revision
	Issue Date
	Reviewed by

Business Analyst
	Approved by 

Project Manager
	Approved by Programme Manager

	
	
	
	
	

	
	
	
	
	


ANNEXURE 2: Q&A
The following questions were brought up of the course of the design phase. This section captures this information for later use.

7.2.2. Reporting with Abbreviated Labels

A request was made to use the reporting module to construct abbreviated labels (such as TR1, TR2, …) combined with a key mapping (TR1 - Transformer 1).

	 |      |             +--------------------------+

 |      |             | TR1 = Transformer 1 42kv |
 | TR1  | TR2         | TR2 = Transformer 2 42kv |
 O      O             +--------------------------+

 O      O

 |      |


This information should be pushed back into the data used by Smallworld, and really represents an advanced labeling option and should be handled in a manner similar to existing label generation.
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