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Chapter 1 

Introduction

A few years ago, portals such as Yahoo or Lycos first appeared in the form of a directory of Web sites. A Web user could go to a single place and from there on could find other interesting sites. But as technology matured, portals added more features such as search capabilities, user preferences, and the ability to get news and stock quotes or to read and send e-mail. At the same time, portals began to create partnerships with content producers, retailers, and other companies, with content frequently related by some common theme.  

Today, Web portals offer the ability for different users to access a wide range of information and services in a customized fashion. At the same time, the portal can offer businesses and content producers a highly targeted and managed audience. Enterprise portals offer the same capabilities to a single enterprise, where the users are its employees, customers, and partners, and where the content and services comprise the information resources, products, and services of the enterprise. Thus Enterprise Portals aim to unify the company’s data streams. A user is guided from one view to the next by hyperlinks.  The techniques of the underlying applications work in the background and remain invisible for the user. 

1.1
Objective and Goals
This paper focuses on the concept and evaluation of the Enterprise Portals and discusses in particular the structure and architecture of SAP Portals.  Enterprise portals are gaining great importance in the present era of e-business and are likely to play an important role in the upcoming m-commerce. 

The specific task was to discuss in principle the present structure of the Enterprise Portals presented by mySAP.com. Since this field is relatively new, so it is important to document the structure and technology in order to make it easier for the students (Master/Dilpom level). The technology concepts including Drag & Relate and Unification have been thoroughly discussed and have been shown with the help of various screen dumps.

1.2
Motivation

The concept of the Enterprise portals is relatively new in the e-business market, offering a multitude of promising features. SAP AG has launched the mySAP.com Enterprise Portals quite recently (1999 - 2000) and within this span of time, there have been as many customers as 2000 with over 6 million users worldwide which definitely makes the product worth looking at. Being in such a strategic stage both from technology as well as market point of view, not too much literature is available in the market that discusses in detail the technology and the overall functionality of the SAP Portals in a systematized way. Keeping in view the importance of the product, this document has been designed as an attempt to present the reader with a sufficient background about the mySAP.com Portals in a convenient format. 
1.3
Structure of the Work

The paper has been organized in a simple fashion. In the second chapter, a brief introduction has been made to the basic concepts being employed by the enterprise portals in general. 

The third chapter pertains specifically to the SAP Portals, their User Interface design as well as the main features and functions. After the description of the functionality, the important components and their integration have also been briefly described. 

The fourth chapter aims to explain the architecture of the SAP Portals. In the due course, the “older” version (as of 1999) has been compared with that of the “new” version (as of 2001). The various components inside the main architecture have also been separately elaborated.

The rational of the fifth chapter is to present in detail the working technology behind the business logic of the SAP Portals. Thus iView Technology that forms the basis of the enterprise portals technology has been discussed here with the help of screen dumps. 

The sixth chapter goes into the technology behind the Unification process, which enables the drag-and-relate functionality between various backend services. 

Presenting the concluding remarks of this work will be the rationale of the final chapter. In the first section, the SAP Portal has been summarized, while in the second section the future out look will be described. Thus it briefly explains how different scenarios can be architecturized under the SAP Portal Model.

Chapter 2 

Enterprise Portals - Concept and Vision

Today for enterprises and organizations, perhaps the most important issue is to have a thorough management of all the relevant data within and outside the enterprise. This data is spread out across hundreds, perhaps even thousands, of individual content stores and is mostly in an unstructured form which means that it contains a significant amount of free-form text and does not reside in a structured database. Examples of unstructured information within a company could be many: 

· Intranet sites: Within the corporate a significant amount of data and information reside as these sites. Although beneficial to the groups they are serving, still result in an inconsistent look and feel, outdated sites, duplication of effort. Moreover in most cases it is not possible to have navigation between the sites.

· E-mail messages: E - mailing has been an efficient way of communication within and outside corporate with the customers, suppliers and partners. Thus it forms a valid corporate communications and usually contains key pieces of information about the customer’s or partner’s relationship with the company.

· Groupware Applications: These applications such as Lotus Notes or Microsoft Exchange Public Folders do contain valuable centralize information within relevant departments but can result in a high volume of information. 

· Word processing documents, spreadsheets and presentations: These documents mostly reside in the individual hard drives or in shared file servers. The problems areas are the difficulty in location or sometimes threat of being lost.

· Public Web sites: This is the information put on the web sites of companies usually for public e.g., press releases, news, product information and events etc.

· Extranet sites: These secure web sites area are utilized by companies for communication with key suppliers, partners, customers and vendors etc and thus contain important data. 

· Multimedia files and objects: Many companies have invested in creating graphics, videos, audio files, brochures, scanned images of documents and training materials that exist as multimedia objects on file servers or in media databases. These objects are often spread out through the organization and are not readily available. [Unit01]

All this information needs to be organized in order to have a multitude of benefits like:

· Getting access to the right information at the right time.

· Saving the considerable cost of reinventing the wheel each time. 

· Preventing knowledge from walking out the door when someone leaves. 

· Reducing printing costs and fostering access to up-to-date information. 

· Improving partner and customer relationships.

· Providing employee benefits. 

The organization of unstructured information is a challenging job, which requires time as well as manpower to categorize the information. This organization is done through content management techniques. The question still remains as to how to bring together applications, services and content for the enterprise. 

The Internet has changed forever the way companies perform their business activities.  Users participating in ever-changing e-business demand much more from themselves and the business systems to meet their ever increasing and changing responsibilities. Users need support to integrate the information, applications, and services that they use everyday. 

With the introduction of worldwide web new scenarios have emerged including evolution of new technologies, company mergers, ever expanding number of applications operating within the enterprise, people being hired from different cultures and backgrounds speaking different languages and most often sitting at different locations of the same enterprise, few number of software standards, different information demands by different users and so on. Within a short span of time, we have trespassed from the era of simple web sites to a Collaborative e-business platform. The graphical representation of this looks something like shown in Fig. 2.1 below.
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Fig 2.1: The need for enterprise portals is a by-product of the www.
In order to cope up with the present situation it becomes increasingly important for the organization to adopt an e-business model. Where, e-business aims at an overall integration of the business processes, information delivery systems and seamless transaction processing for interaction with all stakeholders. In this scenario, the e-business stakeholders include:

· Supply and business partners (supply chain)

· Internal operations and support functions

· Customers

· External community (e.g., investment community, government agencies, and others) 

Thus in practice e-business should be seen as a way to decrease time to market, reduce cost of goods and processing, provide increasing levels of self-service to customers, employees and stakeholders [Clar01].

2.1
Portal

A portal is a single point of access for e-work and presents an attractive vehicle for creating a coherent and unified Web-top working environment.
Portals may be classified mainly into horizontal and vertical portals which are described in detail below.
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Fig 2.2: Portal Classification

2.1.1
Corporate Portal
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A corporate portal is a Web portal that brings together the contents from Internet (as in case of Yahoo Portal) as well as from the corporate networks and embedded application components and services. Thus, instead of a world wide web consisting of only web pages, corporate portal users see web documents, database reports, enterprise applications and other corporate resources.[Hoga01]

Fig 2.3: Corporate Portal [Hoga01]

The corporate portals aim to interpret information by simplification and personalization.

Simplification: As the information in a corporate is scattered and resides in many different locations, it is all brought together on a single web page by the corporate portals. Thus users get a holistic view of their work and the world.
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Fig 2.4: The Simplification offered by Corporate Portal
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Personalization: As the same information maybe required by many users (Fig 2.5a) or one user can choose most important components of information according to his/her own requirements. (Fig.2.5b). 

[image: image7.bmp]Fig 2.5a: Personalization-one to many             Fig.2.5b: Personalization: many to one 

Vertical Portal

Vertical portals normally present applications regarding a specific functional area such as business intelligence, enterprise resource planning or customer relationship management etc. In turn we can get information regarding a particular industry such as health care, insurance, automobiles, or food manufacturing through a vertical portal. Therefore, the vertical portals bring together people sharing an interest in buying, selling, or exchanging information about that particular industry. Vertical portals are also called as Vortals are also seen as likely business-to-business communities - for example, small business people with home offices might be attracted to a comprehensive vortal that provided ideas and product information related to setting up and maintaining the home office. [WaCy01]
[image: image8.png]| Fie E vew favrtss ook b

EEIE

J ok v S - @D (9] A Qeearch Grevortes (s | EY- S il

s [ o st o s 0lyshosspt_L

by WaxioO!
and ET7Portals

Yahoo! Search

[ Search

News from the CEO
Open Corp. Mission Statement

We enision to completely restore
| cost effective technology to exceed
| customer expectations

Increase Total Revenue by 30% in 2001 while
expanding our Anyhow Tools to the complete
North American Market and Europe

Employee Survey 2000

Thank you very much for taking part in the Open
Corp. Employee Survey 2000, See more detals

Message Center

Open Corp.'s goal number one for 2001:

Projects

Readme first
Microsoft Outlook

Products My Departme

Doaderess Book

i ]
- WOHD TS WoMDrSS
— FEEERERE :
@
Doontacts 07™ 45678910 523456738
e 2 has 017 o oau 1248 1495
@ 08% D2t om0z
rafts. =/ 25 26 27 28 29 30 /23 24 25 26 27 28 29
G gom dRnanae
Forra
Bhictes 10%
[
Brases =
QsdvancedFind 1 i

o Compose New: [iiessage ~

OPEN Corp News

NEws

Check Email
Check Calendar New Yahool { SAP Portal improves productivity Open Corp_Announces Strang Full Year Results -
Open Corp. installafion of the new Yahool/SAP New York, April 4. 2001
Enterprise portal has boosted employee eficiency and  Open Corp., the leading provider of products and
satisfaction by 10% and 30% respectively. Formore  services, today announced the full year resuls, with
information, please sce www.Open.comfnewportal  revemes up by 20% and profitabilty up 30%, mostly |
& [ B Local mtranet




Fig 2.6: Vertical Portal

Horizontal Portal: 
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Horizontal portals on the other hand aggregate a wide variety of services for a broader audience. On account of this fact, the horizontal portals become the most common type of portals attempting to provide “bit of information” to all users. The commonly known examples being the Yahoo, AltaVista, AOL etc. In order to compete with the each other the portal providers offer the users to use features like customisation and personalization so that the user can get the relevant information as specifically required allowing the user to have his or her own customized portal page. The views can organize the content to some extent. Specialized information can also be selected from the available categories [Hoga01].

Fig 2.7: Horizontal Portal

2.2
Enterprise Portal

An Enterprise Portal is also a kind of Horizontal Portal that defines a single access point to a company for particular groups of specific interest (e.g. members, business customers, private customers, investors etc) [Spit00]. 

Everything that a user needs to complete his job belongs in his /her enterprise Portal. The Enterprise Portal provides a single, consistent user interface to applications information and services a user needs. The user accesses the relevant content without needing to know where it comes from, its format or how to access it. The underlying structure is completely hidden from the user. Thus Enterprise portals offer a means of pulling together all the various computer technologies that converge the corporate landscape into a single system, and also enables employees to find information regardless of its physical location where the information is not just created but also exchanged, retained and reused. The Enterprise Portal aims to inter-exchange information among various workgroups like that of customer, supplier partner and employee.
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Fig 2.8: The Enterprise Portal Functionality

Thus the Enterprise Portal spans the entire breadth of applications and information that are stored in an enterprise. It is deployed differently under various conditions as given under: 

B2E BP – Business-to-employee, supporting the business processes that they perform.

B2E SS – Business-to-employee, provides self-service facilities to employees, both within the corporate LAN for those who have access to PCs, and externally through the firewall for employees at home.

B2C SS/EC – Business-to-customer supporting self-service for such information as orders, invoices, and so on, as well as providing e-commerce capabilities to make business easier.

B2S SS/MP – Business-to-supplier, providing self-service to encourage loyalty and collaboration, as well as marketplace features to encourage competition between suppliers and raise the standard of inventory supply and reduce prices.

B2C- Business-to-consumer shows that this is usually a Web site with personalization, without the need for any backend connectivity.

All of these things go together to provide not only notification of issues and information to users, but also the ability to resolve those issues or transact with the business. All of this adds up to more done in less time, with fewer resources, thus increasing business velocity and throughput.

2.3
Properties of Enterprise Portals

The following features give enterprise portals distinction from other applications used in enterprise environment:

Personalization
Portal personalization is defined as, the portal provides information that is person/group specific. As different roles in an enterprise require different information; for instance, a person from a “Sales” department needs different information and applications than a person from “Human Resource” department. The portal will offer different set of services personalized for that type of user. 

Customization

Customization is defined as, the user defines personalization, as different people with the same role work differently. The portal interface will allow an individual to modify their screen according to their preference (within constraints). 

Moreover administrators should have the ability to configure different permissions for different” users and groups. Nonetheless users must have the possibility to “configure settings appropriate to their own needs. 

Efficiency 

People in an enterprise (staff, customers, business partners) get directly to the information they need. As in an enterprise typically there is a wealth of digital information that users access via independent applications (document and report archives, event calendar, personal calendar, announcement and alerts, personal information, mailing list etc). As the mediation technology evolves, the user's authentication can be applied across systems, further increasing their efficiency. 

An enterprise portal should provide the right content in a meaningful context, tools (like knowledge management tools, document-management tools) and decision support tools to be productive. Everyone in the company, from a fabricator at the assembly line floor to shipping, receiving, and sales staff, to line managers and many more must have access to these tools as per their requirement. Moreover once access to the relevant information is established, the employee should be able to act on it very quickly.

“ Not everyone needs the same information or the same type of information. The fabricator may needs access to design schematics and data from inventory, the designer needs access to design applications, and the sales manager needs to know when the component will be ready to ship.” 
It is a matter of fact that a single static intranet site does not meet the diverse needs of different departments within an organization.” 
Centralized Control and Administration

A portal also needs management and administrative controls over user access privileges. Administrators mark which applications or web sites are enabled, editable, and required by which users or user groups. The user should be able to make his own start page but he can only use the tools he is allowed to, by the administrator. With centralized administration each group can have an administrator of their own, who is responsible to give them the right scope of tools they need to work more efficiently.
Easy to Use

An enterprise portal must be geared to the skills of the broadest range of users in order to promote self-service. As a consequence the enterprise portal has a graphical interface and uses a public (user friendly) browser like consumer portals in the Internet. 

Universal Information Access 

An enterprise portal must provide broad access to structured and unstructured information from a variety of sources intranet, Internet and extranet. Portals require comprehensive metadata sources to describe the content in the right context so that the user can easily find and access it. 

Dynamic Resource Access

The user must be able to search by category, publish information, subscribe to new content, query and analyze information, and plan and execute activities. 

Extensible
The enterprise portal can provide access to all sources, only if it includes a published application-programming interface that developers can use to hook in existing and future applications. 

Collaborative

Users should not only be able to publish documents, but also should be able to annotate existing documents and “create and participate threaded discussions.” When users subscribe to objects, such as reports, spreadsheets and messages, they must have the obligation to “define the format, delivery channel, and alert method.” Only publishers and administrators should be able to give access rights to objects to users or groups. 

Proactive
The enterprise portal can be truly empowering only if it provides an infrastructure for proactive activities. There must be the ability to subscribe to alert mechanisms, create key performance indicator monitors, and create agents for automatic searches, or queries to keep the user informed. 

Secure
As the portal is a bridge between internal and external interactions it should provide security mechanisms to ensure the privacy and integrity of data. In fact the organization must control access at a very granular level by user, by group, or even by object and should provide security mechanisms to ensure the privacy and integrity of data. 

Scalable
Most enterprises that use the portal technology are very large and are growing every year; consequently the portal must support thousands of concurrent requests, hundreds of information sources, and dynamic generation of web pages by thousands of users.

Therefore the architecture behind portals must be very robust and provide capabilities such as load balancing across multiple servers, intelligent caching, pooled connections, or other performance enhancing techniques. 

Manageable 
Simple graphical tools must enable administrators to set rapidly up the user interface, establish permissions, and integrate with other resources. Monitoring, tuning, and

Content management tools should also be part of the portal solution. [Wise99].
2.4
 Enterprise Portal Classifications

Enterprise Application Portals

This sort of enterprise portals provide uniform, personalized, role-based, (web-based) single point of access for employees to all existing systems, information, and functions with a single sign-on.

They can be integrated with existing corporate services (e.g. personal data management) that can then be handled by the employees themselves (self service). These can be integrated with Enterprise Resource Planning Systems (SAP R/3 [SAP S3], Peoplesoft [PS02] etc.). The main purpose of this sort of portal is to serve the corporate employees and external customers and business partners.

Enterprise Information Portals

These sorts of portals make explicit corporate knowledge available at a central access point to employees via personalized, role-based.

These sorts of portals integrate knowledge sources (structured and unstructured content), and provide uniform visualization at a single point of access.

The knowledge is classified for quick retrieval of employees. The Knowledge can come from:

Web content, documents in corporate file servers/integration with document management systems, database content, news and articles, reports and faxes. 

Enterprise Knowledge Portals

Enterprise Knowledge portals help users to organize and find internal corporate information, help identify expert. These are accessed either via the corporate intranet (internal knowledge portals) or publicly available via Internet. This sort of portals Provide personalized access, collaboration services (discussion forums), e-mail, discussion group material, reports, memos, and minutes of meeting. These portals can either be accessed via the corporate intranet (internal knowledge portal for employees) or publicly available via Internet. 

In Enterprise Knowledge portals the user can access the whole system via a personalized portal that displays the necessary information in a homogeneous user interface. Simple navigation and search possibilities via hyperlinks and search engines should ensure the acceptance of users and decrease training costs. At a final stage, this portal should be the start and end point of most knowledge flows. Business logic can be integrated into the portal by guiding the user from one view to the next by hyperlinks. [EC02]
Chapter 3

Introduction to SAP Portals
SAP AG was founded in 1972. It is one of the most recognized leaders in providing collaborative e-business solutions. Headquartered in Walldorf, Germany, SAP is the world's largest inter-enterprise software company, and the world's third-largest independent software supplier overall. SAP employs over 27,800 people in more than 50 countries providing high-level customer support and services to the customers. SAP is listed on several exchanges, including the Frankfurt Stock Exchange and the New York Stock Exchange, under the symbol "SAP."

SAP Portals was founded in 2001 with the main aim to deliver mySAP.com, a well collaborative e-business platform, which allows employees, customers, and business partners to work together -- anywhere, anytime. mySAP.com is open and flexible, supporting databases, applications, operating systems, and hardware from almost every major vendor. The SAP Portals is based in Palo Alta, California and is a wholly owned subsidiary of SAP AG. It employees over 900 people and has more than 2000 customers with over 6 million users. The SAP Portals was established with a clear aim of providing an e-business platform that unlocks valuable information resources, improves supply chain efficiencies, and builds strong customer relationships. Thus the company can have improved business efficiency, better Return On Investment, and enhanced relationships among employees, partners, suppliers and customers. [SAP S1]. 
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Fig 3.1 SAP Roadmap 

Versioning: The latest Version of SAP, which will be launched in the second quarter of 2002, is SAP R/3 Enterprise. The Version aims to catch up with the challenges of collaborative e-business from just one web-browser. 

From R/3 Basis (3.xx) onwards, the releases came into the market in the following order:

· SAP R/3 Basis v3.1:

Sept 1997

· SAP R/3 Basis v4.0:

May 1997

· SAP R/3 Basis v4.5:

May 1997

· SAP R/3 Basis v4.6 A: 

Sept 1997

· SAP R/3 Basis v4.6 C:

June 1997

· SAP R/3 Basis v4.6 D:

Dec 1997

· SAP R/3 Enterprise:

2002 (to be launched) [SAP S1]

3.1
SAP – User Interface

In order to go deep into what the architecture and technology behind SAP Enterprise Portals is all about, we start by taking a look at how the Enterprise portal actually looks like and what elements are contained in the User Interface:
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Fig 3.2: SAP Portals User Interface (version ECP/EUP5.0)

As seen from the figure above, the User Interface is divided into following elements:

3.1.1
Main Elements and Navigation Utilities

Title Area:  The title area possibly contains:

· Company branding or company logo, 

· Welcome text consisting or a welcome message and user name usually,

· Quick search box,

· Function links to personalize page or personalize portals. 
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Fig 3.3 Title Area

Top Level Navigation Bar:  This is the navigation tool for browsing through the content available on the portal. The location is just below the header area. The top-level navigation is divided into first and second level tabs as seen in the figure:

[image: image35.bmp]
Fig 3.4 Top Level Navigation Bar

iPanel: iPanel is the tree for HyperRelational navigation containing components, filters and tools for navigation, organized in folders. It contains the following elements:

· Personal Folder: 
· to store, access, and organize web and data for constant availability.

· External Components:  contains web components for accessing data. Dragging a HyperRelational link into the web site component on the iPanel formulates and launches a URL that retrieves specific, related data on the web site. 

· Trash: to store the content deleted from the Personal folder. 

[image: image36.bmp]
Fig 3.5:  iPanel of a User Interface
Page: A Page runs in the content area of the portal. The following elements are contained inside a page:

· one or more iViews.

· a Detailed Navigation iView. 

· the layout information for the EP

[image: image37.bmp]
Fig 3.6: A complete user Interface of SAP Enterprise Portal with iPanel, iViews, Page and Detailed Navigational iView

iViews:  iViews are small programs that retrieve data from information sources. iViews can access document files, e-mails, web sites, and data in enterprise applications.

iViews displayed in the portal have a title (iView name) and an optional underlying link as well as five (or additional) icons:
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Fig 3.7: A typical iView
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Fig 3.8: Operations on iViews

Detailed Navigation iView:

Displays the path of navigation within the subsequent pages of the portal.

Navigation : Navigation in an EP is divided into two parts:

· Top-level Navigation consists of tabs from top two levels of portal hierarchy.

· Detailed Navigation consists of links to folders and services for level three and higher. 
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Fig 3.9: Navigation in an Enterprise Portal

Personalization: Personalization is an important characteristic feature of an enterprise portal, which makes the portal very interesting for the users.  It can be from simple recognition, to checkbox-based profiling, to advanced collaborative filtering and dynamic rules engines. Typically personal and preference data is saved to the individual user’s profile, where it can be referred to by dynamic pages and applications alike. In terms of functionality, personalization can provide user-customisable interfaces and “themes” at a very basic level. More advanced personalization systems allow for content filtering and prioritisation, customized access to frequently referenced data, even timely notice of relevant events, or notification that new materials and updated documents are available. 
Personalization plays a significant role in the user’s experience, and can make or break a portal application in terms of its usability.  
Personalization can be achieved for the following:

· Enterprise Portal itself e.g., portal theme, style etc.

· Pages e.g., entire page layout (columns), arranging position of iViews on the page, adding and removing iViews from a page etc.

· iViews: e.g., iViews retrieving information on current weather from London could be changed to that of Islamabad.

· External Services.
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Fig 3.10: An example for the personalization of iViews

The screen shot in Figure 3.10 shows that it is how we can personalize iViews according to the specific requirements.  

3.2
SAP Portals – Open Enterprise Portal Framework
The open enterprise portal framework is divided in principle into three main groups:

1. Enterprise portal features: 
This group contains the generic features and functions that form the basis of an enterprise portal. For example, managing roles and personalization.

2. Open integration framework: 
This includes those functionalities, which bring about the integration of the portal features with the content providing components. The integration is based on open Internet standards. 

3. Content providing components: 
These components include the various applications, services or information such as knowledge management tools, search and navigation, reporting and employee self service which are required to be accessed by the portal. These services or applications may run on multiple platforms, thus enterprise portal would bring about the content from many different platforms which makes them so unique and valuable in the collaborative e-business.
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Fig 3.11: Open Enterprise Portal Framework [SAP P6]

3.3
Features and Functions
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In order to know what features are available under the SAP Portals, the following table classifies the main functionalities of the enterprise portal: 

The above features are elaborated as below:

3.3.1
Role Management 

A foremost and primary feature is to get access to the to the enterprise portal. In other words we need access to everything needed to get the job done. This depended on two things:

· Role that an individual is acting

· The user’s preferences and responsibilities.

The   role   management   defines   how   a Workplace is   populated   with     content. Companies use roles to collect and share corporate   knowledge about   jobs     and business processes.    Role management includes an easy to use environment   to modify role and assignment of users and user groups to roles. 

Role: A role is a collection of tasks, services and information for a group of users and combines everything the user will be able to see at the enterprise portal. A role clearly defines which services and information the user    should   be   able to   access and   the activities that he/she may perform. Moreover, it defines how the visualization of the contents and the navigation structure within the portal can be done. A role is stored inside a PCD  (Portal Content Directory), which is a file system in which objects necessary to build up roles are stored.  [SAP P1]                         

[image: image49.png]5 =

Windows NT Server 4.0 (Intel) Windows NT
NTES Hard Drive Server 4.0 (Intel)




[image: image50.png]Web Server |

Workbench

SAP-Internet-
Application Component

»
'ABAP= -
Workbench




Fig 3.12: User Role and Role Structure

Portal Content Directory 

The Portal Content Directory is a persistent data repository for objects and their relationships. The PCD contains the following objects. 

· Roles

· Metadata for External Services

· Worksets

· Personalization data

· Folder and folder hierarchies.[SAP H2]

Main Functions of PCD
· Stores role content in folder Hierarchy.
· Stores iViews definitions and Personalization.

· Stores navigation information on roles.

· Personalization data provides page access through top-level navigation.[SAP H2]






Semantic Structure of a Role 

There is a specific semantic structure inside each role. 

[image: image51.bmp]
Fig 3.13: Semantic Structure of a Role 

Role: A content template consisting of one or more Worksets modelling a job. 

Example:  a Sales Manager

Workset: A set of coherent activities that belong to one or more related work intents.
Example:  Budget, Team Lead, Key Account Manager, Promotion Manager.
Activity:  A (complex) activity that is performed in the context of a Workset.
Example: in case of Budget (Work set), the Activity may be Monitoring, Planning, Forecasting etc. [SAP P2]

3.3.2
User Management

The user management is an important part of mySAP.com Workplace. Knowing the individual user is necessary for authentication. It serves as a basis for Single-Sign-on, and is the foundation for personalization and role management. 
The user management component uses the following two data repositories to store user related data.  

· Corporate directory 

· Portal directory

Both directories are based on the Lightweight Directory Access Protocol (LDAP). 

 

Corporate LDAP Directory: The corporate LDAP directory is a central repository of user data. In particular it stores the user credentials that users require to log on to the portal. Any user that has an account in the corporate LDAP directory can log on to the portal. 

Portal LDAP Directory: The user management component also uses a dedicated directory, called Portal LDAP directory, that stores the following user data required by the portal only:

· User mapping data 

· Information about user/group to role assignments 

· Portal-related user and group properties [SAP H2]

This data can either be stored in separate branches on the corporate LDAP directory server, or on a dedicated LDAP directory server. 

The enterprise portal provides functions to populate this directory, for example, the user mapping function and the tool for assigning users and groups to roles. The user management API also provides methods to read and write to the portal LDAP directory. 

Portal Content Directory: Portal Content Directory maintains the user data with regard to the content for his/her role and personalization specifically. The PCD pertains to the metadata regarding user roles. [SAP P2]
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Fig 3.14: The User Management in the Enterprise Portal

3.3.3
Synchronizing and Sharing Information 

The information managed by the enterprise should be synchronized and shared with other components e.g., Roles and user information need to be made accessible and exchanged. Internet technologies for this exchanging data are available. Directory services are particularly suited for user sharing, and XML is standard Internet technology for information sharing and synchronization. 

Since the mySAP.com components support the technical Internet protocols, therefore, information is automatically shared and distributed within the platform.  

[image: image53.bmp]
3.3.4
Building and Rendering Content

The enterprise portal offers a  rendering engine that can accommodate all kinds of content, and provides flexible set of standard visualization and interaction components for accessing roles and personalized content. 

Flexible Web Page Population: The workplace should be populated according to each user’s role. Thus the workspace has to be divided into different sub-areas called frames. A portal builder then populates these frames accordingly. The EP should support dynamic behaviour. It must be possible for the system to open several windows, each containing content form different sources while maintaining control over entire set of windows. [SAP P6]

3.3.5
Ready Made Components
LaunchPad: LaunchPad organizes the pull portion of an EP. LaunchPad allows fast and easy navigation. This includes displaying the current sub-tree or limited navigation as up, down, and top.
Workspace: Workspace gives components their real estate in the Web browser. The components accessed by pull mechanism need space to present and interact with the user, this space is called Workspace. It gives complete control over a web browser frame to an underlying content-providing component. 
MiniApps: Visualizes the push of the enterprise portal. A portal can pro-actively push information to the user. The MiniApps are small nuggets of information that populate one or several Workspaces. Each Workspace can hold several of these small applications, and they can be assembled to form a personalized dashboard of the most relevant content.
A MiniApp refers to any kind of application, information or service that can be visualized in a Web browser frame. They are self-contained Web documents that are provided using a Uniform Resource Locator (URL) managed by the mySAP.com Workplace server. The resource itself can be anywhere on the Web. The set of MiniApps provided in the mySAP.com Workplace depends on the role of the user.  Examples of MiniApps are alerts, reports, e-mail/calendar access, search engines, Company/Web news, stock tickers, and so on.
Pull interaction:  gives user control over what information delivered to a screen. 

Push interaction:  proactively publishes relevant information in real time. 

3.4
Component Integration

[image: image54.bmp]The portal realizes all the functionalities discussed above through connectivity and collaboration.  

Connectivity: The connectivity includes important issues like security, access to content and functions and session management. A view of each of them is given as under:

3.4.1
Security

As single point of access to all information and services is provided so that all backend systems, legacy applications, company Intranet services and Internet services are made readily available to the users, security becomes the key issue. The security services protect information and processes in enterprise solutions (SAP Solutions) and are extended to serve the needs of the Internet age. 

Security Features: The main features of security as provided by enterprise portal include:

· Single Sign-On (either password-based or X.509 certificates)

· Role-based authorization concept

· Simplified maintenance using central user administration.

· Data encryption

· Secure business document exchange with digital signatures

Single Sign-On: 

With Single Sign-On, users only have to log on once to the enterprise portal. Single Sign-On (SSO) is a key feature of the Enterprise Portal that eases user interaction with the many component systems available to the user in a portal environment. Once the user is authenticated to the enterprise portal, he or she can use the portal to access external applications. With SSO in the Enterprise Portal, the user can access different systems and applications without having to repeatedly enter his or her user information for authentication.
The Enterprise Portal SSO mechanism is available in two variants depending on security requirements and the supported external applications:

· SSO with user ID and password

· SSO with logon tickets 

Both variants eliminate the need for repeated logons to individual applications after the initial authentication at the enterprise portal. Whereas SSO with logon tickets is based on a secure ticketing mechanism, SSO with user ID and password forwards the user’s logon data (user ID and password) to the systems that a user wants to call. 

[image: image55.bmp]
      Fig 3.15: The Secure communication of my SAP.com

Single Sign On with User ID and passwords
User Authentication: The Single Sign-On (SSO) mechanism with user name and password provides an alternative for external applications that cannot accept and verify logon tickets. With this SSO mechanism the Portal Server uses user mapping information provided by users or administrators to give the portal user access to external systems. The portal components connect to the external system with the user’s credentials. The Portal Server verifies the provided user ID and password against the Corporate LDAP Directory.
User Mapping:

· Portal user ID is the same as corporate user ID

· Mapping of Portal users to external application users
As the user's user ID and password are sent across the network, you should use a secure protocol such as Secure Sockets Layer (SSL) for sending data.

When the user tries to access a component system through an iView in the portal, the iView gets the user's mapped data for that component system from the data repository. It writes the mapped user credentials (user ID and password) in a header field of the request sent to the component system. The component system extracts the user credentials and tries to log on the user with those credentials.[SAP P1]

[image: image56.bmp]
Fig 3.16: SSO with User ID/Password

SSO with Logon Tickets
The logon tickets represent the user credentials. The Portal Server issues a logon ticket to a user after successful initial authentication. The logon ticket itself is stored as a cookie on the client and is sent with each request of that client. It can then be used by external applications such as SAP systems to authenticate the portal user to those external applications without any further user logons being required.
The logon tickets contain information about the authenticated user. They do not contain any passwords. Specifically, logon tickets contain the following items:

· Portal user ID and mapped user IDs in external applications 

· Validity period 

· Information identifying the issuing system 

· Digital signature

The portal user ID needs to be mapped to all corresponding user IDs in external applications that support SAP logon tickets.

Technically, SSO with SAP logon tickets works as follows:

1. The first time the Portal Server is started, it generates a cryptographic key pair. The private part of this key is used for ticket generation (for the digital signature). 

2. Once the user has been successfully authenticated in the portal, the Portal Server issues a logon ticket to the user. This logon ticket is stored as a non-persistent cookie in the browser on the client. 

3. Each time the user tries to access an external system from the portal, the Portal Server sends the logon ticket with the request to the external system. 

4. The external system checks that the logon ticket is valid by verifying the digital signature of the Portal Server. It uses the public key contained in the digital certificate of the Portal Server to verify this. 

5. If the logon ticket is valid, the external system extracts the user ID for that system from the logon ticket. 

6. The user is logged on to the external system without having to enter his or her user ID and password.[SAP H2]

Normally, the Portal Server issues a logon ticket for the Internet domain of the Portal Server only. However, it is possible to configure the Portal Server to issue logon tickets for more than one domain, if required 

Process:

User Authentication
-
User presents his certificate.

-
Web server verifies the certificate and that the user possesses private key.

User Mapping

-
Portal Server maps user certificate to Window NT user or LDAP user.

-
Mapping of Portal users to external application users [SAP P1]
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Fig 3.17: SSO with Logon Tickets

Mapping Data Sources to Single Sign-On
An iView can access and retrieve data from a secured data source, which is from an application that requires logon information (such as user name and password). For example the system has normally defined a "dummy" account to display information from a user mail account. When displaying the page with the corresponding iView, the user has to enter his/her own logon ID and password for the e-mail application. In this way, user data can be retrieved correctly. 

Data source mapping permits iViews to use the user logon credentials to access secured data sources – thereby allowing single sign-on. Data mapping links the logon credentials the user supply to existing data source logon identities, e.g. the "dummy" account credentials. This saves user from having to log on with a separate identity each time a data source is accessed. 

For example, an iView accesses a HotMail mailbox. The user has his/her own mailbox on the HotMail server. The administrator has defined a HotMail server as a data source. In order to retrieve own mailbox data in the iView, the user needs to provide the logon credentials for his/her own account on the HotMail server. 
     Data Mapping
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Log-On Credentials   
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Benefit: This saves user from having to log on with a separate identity each time data source is accessed. [SAP P2]

Directory Access Service

The Directory Access Service is a central point of information and administration, thus making it possible for various applications to access shared information from a centralized location. With this help, one has easy information sharing between applications using a standard protocol as well as reduced data inconsistencies and redundancies.

The Directory Access Service contains: 

· Personnel information (name, department, organization) 

· User and security information (user account, authorizations, public-key certificates) 

· System resource and service information (system identifier, application configuration, printer configuration) [SAP H2]
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Fig 3.18 Directory Access Services

WP=Work Process, 

SAP AS = SAP Application Server

LDAP (Lightweight Directory Access Protocol):
The access protocol used between SAP Application Server and the Directory Access Services is the standard Internet protocol LDAP (Lightweight Directory Access Protocol).

Integration: To enable SAP Systems to use directory services, each application server is provided with the LDAP Connector.

LDAP Connector: The LDAP Connector is a software component in the SAP systems. It controls access requests from the SAP System to a directory server. The Connector is called using ABAP functions and communicates with the directory server using the standard communication protocol LDAP. The
 connection to the directory server can occur using different types of logon    methods: e.g., for Window NT authentication, we have either:

· Simple bind (user ID and password).
· Anonymous (guest account with no password)
3.4.2 Access to Functions

The EP provides services that allow the accessed component to specify the preferred visualization method. e.g., a component may want most of the available space on the web browser for the requested content, which causes the EP to reserve as much available space as possible.

3.4.3
Session Management

An EP should provide and manage several independent workspaces, and allow simple and fast switching between these workspaces. Users can open several independent sessions and thus avoid time-consuming log-ons and context creation.  The different workspaces can be easily accessed via tab strips or navigation buttons.   
Collaboration: EPs are regarded as platforms to integrate information, applications and services within and outside the organization. Several companies are working together on one business process e.g., collaborative forecasting, vendor managed inventory, and distributor reseller management as well as the traditional buying and selling applications.
3.4.4
Drag & Relate

With Drag & Relate, business objects can be related to business functions. Thus, the user navigation between different components becomes easy and quick. A user can drag an object from any kind of component and relate it to the functions provided by another component. Drag & Relate can be implemented to suit a company’s exact business requirements. 

Example: 
To get info about the highest values sales order that has not been delivered, the user: 

· Drags the Sales Order number.

· Relates it to sales order component
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RESULT: The Sales order is dissolved.
Fig 3.19:  Example for Drag and Relate
3.4.5
Publish & Subscribe

Subscriptions allow users to be notified when certain operations have been performed on a resource. Users can subscribe to documents or folders in order to be notified about any event like for example changes to documents or the creation of new documents. The controls included in this package provide user interfaces for the creation and administration of subscriptions

Publish & Subscribe supports flexible many to many communication and collaboration. It includes 

· Notifications regarding changes for different object types, 

· documents, 

· folder etc. [SAP P1]
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Fig 3.20: An example for Subscriptions in Enterprise Portals
3.4.6
Business Process Control
WebFlow is the powerful workflow based tool that provides an open engine that can integrate all kinds of components, even those that cross company borders. Moreover, it also provides a graphical wizard based-design tools and templates enabling customers to have a flexible environment to implement updated information and changes.

WebFlow is the Internet functionality of SAP Business Workflow. The main strengths of SAP Business Workflow are robust production workflow system, (upgrade continuity with the rest of the SAP system, versioning, scalability and no gluing). 
WebFlow is becoming important as it enhances the processes between own company and the partners. [SAP S3]
3.5
Standard Components
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3.5.1
Services from the www

Several services from www can be placed on an enterprise portal . Examples include:

· Information Services include general news: Examples: industry or community-specific news, stock information and weather etc.

· End-to-end Services offer a complete package of dedicated services: Examples: travel management, shipping services, and financial services etc.

· Collaborative Services: Examples: chat rooms, black boards, and team rooms etc.

3.5.2
Information

Information forms the basis of the Enterprise Portals. It includes the Information management and retrieval in order to be manipulated by the user. 
Searching

Searching delivers access to unstructured information. It can be either full text search or intelligent search. Internet Portals like Yahoo and AltaVista are based on search - engine technology.

In the Enterprise Portal, one can search for documents using search terms, just like with search engines in the World Wide Web. Depending on the configuration of user system, you can only search for internal company documents or can also search the World Wide Web. There are some search options available normally including:
· Search mode (Fuzzy, Exact, Sound-based) 

· Number of results on each page 
· Search in: Allows you to select which indexes to search 
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Properties: Allows searching for documents by a specific author, with a specific title or documents created in a specific time interval. [SAP P2]

Fig 3.21: Related Term Search

Reporting

Reporting provides Push and Pull access to structured information and quantitative data. As users are getting more and more responsibilities, , each user should be informed about the Key Performance Indicators  (KPIs) for which they are responsible. 
Knowledge Management & Web Content Management

The Knowledge Management (KM) Platform of the Enterprise Portal provides functions and services for managing unstructured or semi-structured content. It enables users to store and retrieve documents in various types of repositories and to efficiently find and access information using advanced information retrieval and document classification methods. It supports web authoring and publishing, including forms-based publishing of standardized content. It offers generic services, for example, for keeping users aware of changes to content and for integrating approval workflows into the publishing process. And it offers a number of applications, which support collaboration among Portal users, for example, feedback mechanisms and discussion groups.

The Knowledge Management integrates Content Management (CM) functions, retrieval and text mining functions (TREX), and collaboration functions.

From an end users perspective, content management and retrieval and classification functions are highly integrated. To some extent, this integration holds also for administrative tasks. However, retrieval and classification are based on the Text Retrieval and Information Extraction (TREX) service, which has an infrastructure of its own. This is discussed briefly in the Architecture of Enterprise Portal in Chapter 4. 

Integration: As an integrated solution, the KM Platform draws on components of the Portal infrastructure. It uses the Portal's user management and authentication services.  Also, KM end user functionality is accessed via iViews executed by the Portal's Java iView Runtime environment. [SAP H2]

Content Management (CM)

Content is what really brings the portal to life. It is the point of access for key information that the user requires in their work. In addition, the Enterprise Portal can push this information to the user to bring it to their attention, rather than expecting them to search for it, possibly in numerous different sources. 
Content Management provides a single user interface, and set of common services on top of heterogeneous repositories. The routine administrative tasks for the CM include:

CM administration involves two basic kinds of tasks:
· Configuration tasks that need to be performed only occasionally, such as specifying the servers, repositories, and services you want to use in your portal environment

· Ongoing administration tasks that need to be performed more frequently, such as assigning access permissions to users or maintaining indexes and taxonomies for document classification.
Some administrative tasks must be carried out on a regular basis, unlike system configuration. There are iViews in the portal that the administrator or content manager can use for administrative tasks including: 
Managing Indexes: An index is a prerequisite for search and classification functions within Knowledge Management.

Managing Permissions: Permissions restrict access to resources and certain functions to particular user groups.

Managing an Approval Workflow: An Approval Workflow describes how to publish documents in a controlled process in the Enterprise Portal. In order to ensure that content in the portal is controlled, one must make sure that certain people check and approve each document before it is published. The checking of documents can encompass several areas, and different people or departments can carry out different checks. A document can be checked for accuracy of content, language, and style, as well as for suitability of the layout, and adherence to corporate design guidelines.
Worksets in Knowledge Management: Predefined worksets, pages, and iViews are delivered with Knowledge Management. These can be used as a basis for providing different roles in the enterprise with KM functions. 

iView Pool: One can also create own Java iViews using master iViews. 

Creating Role-Specific Folder Hierarchies: This allows creating targeted folder hierarchies for particular roles, so that users are presented with relevant sections from different repositories. It is possible to use the start folders to provide particular roles with tailored views of folder hierarchies and taxonomies. Role members then see only the relevant sections of repositories and taxonomies in an iView. The user can access relevant folders directly without having to navigate through a complicated folder structure. 
Some other functionality of the CM include:

· Publishing mechanisms.

· Access control.

· Version management

· Support of document life cycle [SAP H1]

3.5.3
Applications 

The employee-role includes applications that enable him/her to handle a lot of administrative tasks in a self-service environment such as maintaining personal data; checking vacation; updating skills, signing up for workshops and many more. This can help the company to save on time and cost on administrative issues and streamlines the processes.

3.6   SAP Portals' Enterprise Portal Solutions

· Enterprise Information Portal. SAP Portals' Enterprise Information Portal is an easily implemented corporate portal that uses a familiar user interface to make it easy for users to work with information from multiple sources using a single point of access. SAP Portals' partnership with Yahoo! Inc. assures high-quality content, advanced features, and an intuitive interface. 

· Enterprise Collaboration Portal. SAP Portals' Enterprise Collaboration Portal provides users with timely alerts that give them quick access to personalized, role-based enterprise information. This portal delivers advanced capabilities for categorizing and searching for information, and its central information repository powers collaboration between users. The Enterprise Collaboration Portal incorporates all features of the Enterprise Information Portal.

·  Enterprise Unification Portal. The SAP Portals' Enterprise Unification Portal is a flexible, scalable, easily administered portal that allows users to "drag and relate" information between disparate sources to help them solve business problems from one virtual desktop. The Enterprise Unification Portal incorporates the functions of the Enterprise Information Portal and the Enterprise Collaboration Portal.
3.6.1   Business Benefits

By placing targeted content at people's fingertips, SAP Portals' technology delivers a broad range of business benefits such as the following: 

· Seamless collaboration between stakeholders. Access to shared folders, discussion forums, and other collaborative applications enables focused teams, the wider organization, and business partners and customers to work together. 

· Increased productivity. SAP Portals' technology provides a single point of convenient access to all the content that individuals need to do their jobs. Employees and external users are empowered to "serve themselves" -- to maintain and view the data that is important to them and manage their own business activities. 

· Low cost of ownership. Users access their SAP Portals portal using an ordinary Web browser or Internet device. Centralized server architecture makes the system secure and easy to set up, administer, and maintain. 

· Improved flexibility. SAP Portals' technology delivers an open environment. Any information source, application, or service that can be accessed via a URL can be safely integrated with the secure environment of SAP Portals' solutions.[SAP S3]
Chapter 4

SAP Portals – Architecture
In order to get an idea of what SAP Portal Architecture is all about, we first take a look at the overall functionality.  The Enterprise Portal Solution presented by SAP unites the world of information, applications, and    services including internal and    external information and services, SAP and non-SAP applications for specific roles and topics. Thus, structured information (quantitative) and unstructured information (qualitative) and KM (Knowledge Management) are provided through a range of browsers and devices. Figure5.1roughly shows the functionality of the Enterprise Portals as provided by SAP.  From this model, we can proceed   further towards the   EP Solution.
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        Fig 4.1: The Overall Functionality of EP

4.1
The Enterprise Portal Solution

SAP Portals Enterprise Portal solution is designed to empower people to collaborate across the Internet on various given tasks, from anywhere. As the leading enterprise portal offering on the market today, SAP Portals Enterprise Portal solution incorporates both platform technology and content in its offering. Therefore, it provides employees and external stakeholders, such as customers, suppliers, business partners, and investors with a role-based, central access point to personalized information, applications, and services. 
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Fig 4.2: Enterprise Portal Solution

4.2
mySAP.com Marketplace

The mySAP.com Marketplace enables one-step business – the ability to buy and sell goods on the Marketplace in a single transaction while in the background two backend systems (the user’s system and the customer, vendor or supplier’s system) process the correct financial transaction.   
The Marketplace may consist of the following main areas: 

 

Communities – Companies can join an industry-specific community.  Members of the community can share knowledge via chats and forums; collaboration between significant business partners is promoted in these industry-specific communities.
 

Content – This includes information such as upcoming industry events, industry news and trends that is constantly updated. 
Commerce – This component is implemented using the business directory.  Companies that have registered on the Marketplace offer various products and services.  Companies can also take advantage of one-step business using the business document exchange.  One can subscribe to various online services on the mySAP.com homepage.   
 

Collaboration – Between companies who use the Marketplace [SAP P7]

4.3 mySAP.com Workplace 

In 1999, SAP introduced mySAP.com Workplace which is an old version of today’s SAP Portal solution. 
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Fig 4.3:  The Architecture of mySAP.com Workplace (as of 1999) [SAP P1]

The above architecture is the older version of mySAP.com Workplace and is given in detail given in detail with the function blocks in Fig 4.4 below.
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Fig 4.4:  The Component-wise architecture of mySAP.com Workplace [WiDe02B]
The SAP GUI for the HTML environment makes SAP functionality accessible over the web without the need to install an SAP component on a client machine. At this time, not all transactions run in this GUI. There is a transaction classification that defines which GUI should be used for which transaction. In the long run, the SAP GUI for the HTML environment will support more transactions -- possibly some specialized functions, like editors (for example, the ABAP Workbench) will not run in the SAP GUI for HTML. 
If transaction is launched from the LaunchPad, the MiniApps on the right side of the Workplace™™ window disappear and are replaced by the HTML page representing the called transaction. The SAP GUI for HTML is the right choice if you are looking for low maintenance cost or if the focus is web access from anywhere where a web browser is installed. 

The SAP GUI for the Java environment is a new option, which is completely platform independent. Installation effort is very limited. This GUI runs as a browser PlugIn in the right hand side of the Workplace window. [WiDe02B]
The architecture of the mySAP.com Workplace is split into three areas:

1. Front-end
2. Workplace Middleware 
3. Backend (Workplace Server and connected component systems)

4.3.1
Frontend

Main 
Functionality:  Displays the HTML pages in the Web browser.

Components:  Web browser, SAP GUI (Java/Windows) or Windows Terminal Client.
A standard web browser such as Internet Explorer can be installed as the Frontend. Internet Explorer 5.0 only supports Drag & Relate and favourites maintenance in the LaunchPad. In addition to the Internet Explorer, some SAP applications also require a special SAP GUI installation. With such applications, either SAP GUI for Java or SAP GUI for Windows is installed. Moreover, some application in the SAP Basis are including editors like ABAP Workbench are not supported by the web browser. In such cases, a Windows Terminal Client with a connection to a frontend server is installed. 

4.3.2
Workplace Middleware

Main 
Functionality: Prepares HTML pages.

Components: Workplace Engine, 
Internet Transaction Server (ITS)

The Workplace Middleware is responsible for preparing the HTML pages that are then displayed in the Web browser in the frontend. It consists of the Workplace Engine and an Internet Transaction Server (ITS) for every R/3 System. The HTML pages are compiled using the Workplace Engine. In the area on the left side of the page, the LaunchPad, the various applications that the user can execute are listed. In addition, the various MiniApps that belong to the role are also placed on the page. The Workplace Engine also provides the Drag & Relate function for the frontend.

The contents that are to be displayed on the HTML page are displayed via the ITS of the R/3 component systems. The ITS is also responsible for starting the Internet applications.

Internet Transaction Server (ITS)

Main Functionality: Aids communication between the HTTP and SAP GUI protocols. 

Components: A Gate, 
· W Gate.    

The ITS is a gateway between the HTTP server and the R/3 application server that aids communication between the HTTP protocol and the protocols supported by R/3 (SAP GUI and RFC). The ITS thus forms an intermediate layer between the presentation layer on the Web browser side and the application layer on the R/3 side. Instead of using the standard R/3 front-end, the ITS uses a Web browser to run customized which access R/3 transactions, function modules, or simple reports.

A Gate:
The A Gate is the component that talks to SAP via dialog processes or RFC calls.

Security: 
The file system of the A Gate system contains several essential files for the ITS which contain security-relevant information such as passwords. Although this information is encoded, it is recommended to securely protect of the file system. If you install the HTTP server on a system separate from the system where A Gate is installed, you can protect the A Gate system from the HTTP server system using a firewall

W Gate:

The W Gate formulates the web page from the results received from the A Gate for publishing. It also passes the data to the A Gate for SAP processing.

Security: 
The W Gate DLL runs in the HTTP server's address space. Theoretically, this set-up allows manipulation that could permit unauthorized third parties to access the resources of the system where the HTTP server is running. For this reason, the HTTP server should be installed on a system separate from the A Gate system. [WiDe02C].
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Fig 4.5: The Architecture of Internet transaction Server  [WiDe02C]
The Fig 4.6 below summarizes the functionality of an ITS with SAP and non-SAP environment. 
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Fig 4.6: ITS functioning inside SAP and outside SAP environment [Lee01]

4.3.3
Backend (Workplace Server and Connected Component Systems)

The Workplace Server is an R/3 Basis System running the special Workplace functions. These include:

Central user administration: Via Single Sign-On, the user logs on to the Workplace Server where the user and his or her roles are identified. 

Role administration: The mySAP.com Workplace Server manages all role definitions and access methods (in the form of URLs) for the functions, information, and services that can be accessed in the Workplace architecture. 

RFC administration: The mySAP.com Workplace Server supports an RFC connection to all mySAP.com components or applications that can be accessed depending on the user’s role. 

The Workplace Server is an R/3 Basis component with a special add-on for the Workplace. The Workplace Server is connected to the R/3 component systems and/or non-SAP systems via RFC connections. The applications from the R/3 component systems are generally displayed as an HTML page via the Internet Transaction Server (ITS). Applications that can only be run in the SAP GUI for Java or in the SAP GUI for Windows are displayed directly using the corresponding frontend components.
4.4
Enterprise Unification Portal 
As of 2001, the new architecture of mySAP.com Enterprise Portal comprises of the following components:

· Portal client (Web Browser)       

· Portal Server

· Knowledge Management

· Unification Server
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Fig 4.7:  The Architecture of mySAP.com enterprise portal as of 2001 








U= Unifier, WS=Web Server

Each of the above components are described as under: 

4.4.1
Portal Server

In the Portal Server, the iView Server provides the content of iViews drawn from various sources. .NET iViews run in the iView Server, whereas Java iViews run on a Java servlet engine in the iView Server. Metadata for both types of content is stored in the Persistence Layer. The iView Server passes the content to the Page Builder, which assembles the portal pages that are then displayed in the EP. The Web Server is in charge of surfacing all HTML data to the client (Web Browser) using HTTP. 
Thus in simple words, 
 Portal Server provides a set of services for running iViews and assembling them on portal pages, which are rendered in the Enterprise Portal in a Web Browser. The services include Page Builder and iView Server.

4.4.2
Page Builder

The page builder takes the HTML content provided by the iView Server. It assembles the HTML content into pages that are displayed in the EP. It also gets information about navigation between pages and layout of pages from roles assigned to a user. User management provides information about which roles are assigned to which particular user.[SAP H2]

4.4.3
iView Server

The iView Server administrates iViews and provides their content from various sources and enables development of the new content. It allows the import of new content such as roles from the iViewStudio and maintains cache of iViews’ content. Moreover the iView Server also produces the HTML content of iViews & pages. This HTML is passed to the PageBuilder, which assembles the pages. 

In the Figure 4.7, we can see that the iView server is capable of getting its content form all information sources running as back-end services for the enterprise portal, Unification Server and the Knowledge Management. The metadata for iViews is kept in the persistence layer  

The following kinds of content are 
administered by iView Server:

· Java-based content: Java iViews are executed in the Java iView Runtime environment on the iView Server.

· . NET-based content:. NET-based iViews are executed on the iView Server.

· External Services: External Services are content that run on the iView Server other than the iView Server, e.g., an SAP transaction that runs on an ITS (Internet Transaction server). [SAP H2]
4.4.4
Java iView Runtime

The Java iView Server runs as a Servlet on Java Application Server. It executes Java iViews and offers personalization of Java iViews. It provides a development platform that Allow developers to build their own iViews written in Java or JSP.
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Fig 4.8 : Java iView Runtime     [SAP H2]

4.4.5
Persistence Layer

The basic functionality of the Persistence Layer is that it groups the data repositories used by the Portal Server. The persistence Layer stores various kinds of data such as :

· User data*

· Roles and role components.

· Pages

· iView metadata

· Metadata for external services

· Personalization data

*It is to be noted that the user data is stored in the Lightweight Directory Access Protocol (LDAP) directory already available on the system. All other data types are stored in data repositories installed with the EP. [SAP H2]
4.4.6
Knowledge Management 

The Knowledge Management platform offers a set of functionality to support information management for unstructured or semi-structured data in a Web based environment. It enables users to store and retrieve documents in various types of repositories and to efficiently find and access information using advanced information retrieval and document classification methods. It supports web authoring and publishing, including forms-based publishing of standardized content. It offers generic services, for example, for keeping users aware of hangs to content and for integrating approval workflows into the publishing process. And it offers a number of applications that support collaboration among Portal users, for example, feedback mechanisms and discussion groups. 

Main Blocks of KM:
Repository Framework: Storage of documents together with content, retrieval of documents form different sources, services like structuring, navigation, versioning, access control etc. 

Indexing and Searching: building indexing over repositories, answering full-text, retrieval of documents through taxonomy and property-based queries independent of their physical location. 

Taxonomy and Classification: maintaining global hierarchies, attaching documents to hierarchies via automatic classification (based on content), defining a publication workflow for hierarchies based on the document state. 

Subscription & Notification: managing subscription to events (e.g., content change, version change etc.) related to documents and automatically sends notifications to push interesting information to users. 

Communication & Collaboration: Enabling documents to be sent or received, allowing collaboration with other users over documents by sending feedback, rating and annotating the documents or opening a discussion on it.[SAP H2].
The architecture below in Figure 4.9 shows the functional blocks of KM. 
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Fig 4.9: Functional Blocks of Knowledge Management

The basic component of the KM is (TREX) Retrieval and Text Mining engines that are responsible for all kinds of search and classification operations. The Repository Manager Framework handles the physical stores and offers a set of basic functionality around documents and folders. It combines all physical repositories into a new virtual hierarchy. The Repository Services connect the individual repository stores into a new virtual hierarchy. The Repository Services connect the individual repository stores with additional services such as indexing, retrieval, subscription, and collaboration.

The interfaces offered by the KM are mentioned below: 
WebDAV Servlet: allows authoring tools to directly read and write documents without going through the portal.

ICE Servlet: allows other content management systems to exchanger content packages based on a subscription/syndication scheme. 

Web Service Servlet: allows programmers developing on other platforms to use the KM functionalities through SOAP-based interfaces. [SAP H2]

Chapter 5

SAP Portals – iView Technology
SAP Portals' solutions create value and a competitive advantage for organizations and their employees, partners and customers by empowering people to collaborate effectively at all times and locations. 

SAP Portals' portal technology can be deployed as an enterprise portal for all types of communities. It supports seamless collaboration among employees, customers, suppliers, business partners, external stakeholders and users. A personalized enterprise portal ensures that all users have access to all the information, applications, and services they need to get their job done. It frees people from information overload, helping them work faster and smarter.
Benefits of SAP Portals' Technology
· SAP Portals' technology provides employees and external communities with an enterprise portal where they can access the required information, applications, and services they need to actively collaborate via the Internet -- regardless of time, physical location, or device used. With SAP Portals' technology, no local installation is required on users' PCs other than a Web browser, and automated server configuration tools help administrators get whole departments up and running in a matter of hours. 

· The primary benefits of SAP Portals' technology include increased productivity and better service. Whether the user is an employee in the role of a buyer, work scheduler, sales manager or controller, or a customer, supplier or business partner in various roles, SAP Portals' technology offers quick access to business information and related applications. 

The key techniques working behind the Enterprise Portal Solution include iView and the Unification technologies, which are discussed as under:

5.1
 iView Technology

iViews:

iViews are pieces of content that are displayed in a page of the Enterprise Portal. Views are like articles in they retrieve data from different sources such as enterprise applications, WWW resources, services and much more [Fuch01]. 
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Fig 5.1: Two examples of iViews

iViews are available at http://www.iViewStudio.com. Importing iViews from the iViewStudio to the Enterprise Portal is a simple process, supported by a wizard. Once an iView for downloading and installation is selected, the link is dragged which eventually appears onto the portal and follow the instructions given.
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Fig 5.2: Web site for iViewStudio.com 

In the Enterprise Portal environment, iViews are selectively distributed to users through Portal channels and pages in the following manner:
· Each iView in the Portal content bank is assigned to a single channel. In turn, channels are assigned to any number of user roles. A user then has access to all iViews contained in the channels to which his or her roles have been granted access permissions. 

· On the other hand, iViews can also be directly associated to Portal pages. In turn, Portal pages can be assigned directly to user roles. A user then has access to the iViews contained in a page to which his or her roles has been granted access permissions, regardless of whether his or her role has been assigned permission to the channels assigned to the iViews in that page. [IVU02]
Importing and Exporting iViews

iViews once developed can be used for other applications. Thus, iViews can be imported from and exported to:

· iViewStudio.com

· another deployed Enterprise Portal

Infact, categories like Yahoo! can also be imported as iViews. The importing and exporting of iViews brings about the following benefits:

· Customers can download iViews from the iViewStudio and import them very easily to the Enterprise Portal.

· Developers can export and import iViews from a test portal to a productive portal.

· Import of Yahoo! Categories without advertisement [IVU02].
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Fig 5.3: Importing and Exporting of iViews

Content Type Offering of iViews:
· Business Packages (Worksets)

· Functional Packages (SAP Package, Siebel Package)

Types of iViews:
Depending upon applications, there are different types of iViews such as .Net iViews, JAVA iViews, External Services and Master iViews. A brief discussion of these is given below:
5.2
.Net iViews

.NET iViews are written in a number of interoperable programming languages which support the .NET platform, typically XML and ASP. 
Yahoo! Categories can be imported into the Enterprise Portal as .NET Custom iViews.
 The iViewCatcher enables to capture predefined HTML content objects from permitted Web sites (such as the organization's intranet) to create .NET iViews based on these objects.
5.2.1 Types of .Net iViews in the Enterprise Portal:

There are two main kinds of .NET iViews viz. .NET iViews and Rendered iViews as given in the opposite figure. 
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Fig 5.4: Kinds of .Net iViews
"As is“ .Net  iView:

An "As is" Custom iViews retrieve information and display it as it appears on the source site. Data will not have the SAP Portals Look and Feel.

[image: image79.bmp]
Fig 5.5: “As is iViews

Rendered .Net iView:

Rendered Custom iViews retrieve data from a data source and display it with the SAP Portals look and feel. 

Precondition: The iView must format the results as SAP Portals XML. 
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   Fig5.6: An example of Rendered iView

Benefits:

The SAP Portals iViewServer runs both. NET iViews as well as Java iViews. Developers can develop their iViews in their preferred programming language (for example: ASP). SAP Portals provides the SAP Portals XML to get a consistent look and feel of all .Net iViews. 

"As is" custom iViews retrieve information and displays it as it appears on the source site, no manipulation of the retrieved data takes place. Therefore the data will not have the SAP Portals look and feel. It can be based on any website or web application, it does not matter if the web application gets its data from a database, text file, ERP system or any other source. If it can be seen in a browser then it can be seen in an "As is" custom iView.

Rendered custom iViews retrieve data from a data source and display it with the SAP Portals look and feel. The information that the iView retrieves may not always originate in a compatible visual format. In order to display the data with the SAP Portals look and feel (Rendered), XML code is incorporated into the application output. [SAP P1]
5.2.2
Developing .NET iViews

Generally, .NET iViews can be generated entirely from scratch using the creation tools available in the Enterprise Portal interface. However, the Enterprise Portal development environment enables to create customized iViews that suites the environment. This type of development almost always involves some form of manual programming that is performed outside of the Enterprise Portal environment or in tools that are not available in the Enterprise Portal interface. For example, .NET iViews can be based on an iView application coded in XML, ASP, and Java, using SAP Portals proprietary XML language to provide a range of functionality that is only restricted by the limitations of the programming application. 

In order to understand how a .NET iView can be created we must first understand the iView architecture and the flow of information between the Portal client (the iView) and the data source supplying the data/content to the iView.

Architecture: 

	
Client
	Displays iViews in the Enterprise Portal using a Web browser.

	iViewServer
	Mediates between the client and the iView application.

	iView application
	Mediates between the iViewServer and the data source. The iView application may be a Web site, a Web application, or a Web-based file. The iView application must be capable of exporting HTML or well-formed XML. "Rendered" .NET iViews that display in the format of the Portal theme, require output that is valid SAP Portals XML.

	Data Source
	The source from which the information, displayed in the iView, is stored. In some cases, the data source may act as the iView application itself. For example, the iView URL may point directly to a Web site that returns plain and non-rendered HTML, which is displayed in the iView.


Developing .NET iViews: Data Flow:

Workflow for developing a .NET iView using an external iView application file: 

Step 1:
Coding the iView application file. The output must be SAP Portals XML.  

Step 2:
Testing the iView application and making sure it retrieves the intended data. 

Step 3: Defining the iView in the Enterprise Portal through the iView Editor. 

Step 4: The iView URL points to the iView application file coded in step 1. 

Step 5: Testing the iView in the Portal environment. 

If  it is required to transfer the iView to a different Portal environment, we may export the iView as an IVU  file, and then import the IVU to the target Portal.  In general, the Export function creates a  package  file  (.pkg),  in  addition to the IVU file. But since the Import  function  supports the  IVU  format  so the package file might be ignored. 

It is to be noted that the IVU file contains the parameters and settings of the iView, but  does not contain supplementary files, such as external iView application and image files, which may be required by the iView. In the iView Editor, it can be specified which additional files are necessary, the Export mechanism will then automatically package these files in a compressed ZIP file, and include unpacking   instructions   in   the IVU file. One can make customized changes to the IVU file before importing the IVU. [SAP H1]
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Fig 5.7: Workflow for developing a .NET iView
5.2.3 The SAP Portals XML

The SAP Portals XML is the well-formed XML file, which is sent to the iView Server. XML tags that are specific to the SAP Portals Enterprise Portal bind the data. 
The Portal server recognizes the XML file and allows rendering of the structured XML data. 
It is the SAP Portals rendering that generate the HTML, which displays the data in the Portal format. 

When users invoke an iView from the Enterprise Portal, they are actually invoking a URL. In order for retrieved data to be rendered in the SAP Portals theme by the Portal browser, the URL must be the address of a file or application, also known as an iView application, which mediates between the data source and the Portal server. 

The iView application must be capable of the following: 

· Accessible as a URL via a Web server, i.e., http://... 

· Retrieve data from a specific data source. 

· Generate a well-formed and valid XML output containing data that conforms to the SAP Portals XML format. 

· Process variables/parameters. 

Various technologies, such as ASPs, CGIs, and Java, make it possible to generate these processes, as long as the output is well-formed and valid SAP Portals XML. [SAP H1]

The SAP Portals XML Tags with Example:
Special XML tags for creating the well-formed and valid XML output are given in the table below:
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Fig 5.8: SAP Portal XML Tags
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Fig 5.9: An example of a .NET Rendered iView 


Fig5.10: SAP Portals XML for the iView (Last Single Line) given in Fig 5.9

5.3
JAVA iViews

Java iViews are typically written in JSP or Java and run on the Java iView Runtime servlet engine. 
Each Java iView is based on a master iView. Java iViews are used to create iViews that does not need much space in the Browser window and therefore should be embedded on a page together with other iViews. 

Creating JAVA iViews
The steps to create a Java iView are given as under:

1. Configuration of master iViews.
2. Each master iView contains a list of properties that can be either copied or changed.

3. Generation of Java iViews in the iView Editor.

4. Maintenance of the Java iView properties by overwriting certain properties of the Master iView.

In general Java iViews can be created based on a Master iView. They can be created for web addresses, SAP transactions, SAP MiniApps (iViews) etc. The Master iViews are created in the Portal Content Directory and can be called with the iView Editor.  A master iView is coding written in Java as a Portal component that is uploaded to the PCD as a .PAR file. The Portal component developer must actively trigger the upload. A master iView is automatically generated when the .PAR file is in the PCD. The master iView knows which coding should be started when an iView is called in the Portal. For example, a Java iView refers to a master iView that knows that a transaction now has to be started in the Portal. 
The user can only see the Java iView in the Portal if a connection between the Java iView and the master iView has been created. Once the master iView is in the PCD, it can be accessed with iView Editor or Role Editor.
Based on a master iView we have two options:

1. Either an iView is to be created that does not need much space Browser window and therefore should be embedded on a page together with other iViews. In this case one can create a Java iView. This can be done in the iView Editor, which can be called within the administration role.  

2. The second option is to crate an iView needing a lot of space in the Browser window and therefore takes up an entire page. In this case you should create an External Service. You can do this in the Role Editor. For example you can create an External Service for an R/3 transaction. This External Service refers to the corresponding master iView. The service is then added to the role. 

Java iView in the Portal can run various objects in the portal such as SAP transactions, URLs and web applications.[SAP H1]

Maintenance of the Info, Look, Load and Java Tabs:

The iView parameters of different tab strips can be used for maintenance when Java iViews are defined:

Info: General information defined such as the iView name, description and channel to which it is assigned on this tab strip. 

Look: Size of the iView defined in the content area of the Portal on this tab strip. 

Load: iView performance is tuned more precisely, e.g., by defining the parameters for caching, on this tab strip. 

Java: Actual iView is created while the properties are maintained that are based on the master iView on this tab strip.
Creating JAVA iViews for SAP Transactions:
The following procedure can take place while creating a Java iView:

1. In the iView Editor mark entry Java and choose New iView. 

2. Maintain the Info, Look and Updating tabstrips. 

3. Call the Java tabstrip and select the iView type you want to define. In this case it is SAP      Transaction

4.  Choose Next.

6.  
Enter an R/3 System and choose next.
7.  
Enter a GUI type and choose next. 

8.  
Enter an R/3 transaction and choose next. 

9.  
Check your entries again and choose Finish to close the Java iView Wizard
10. Choose Add. [SAP H1]


Fig 5.11: A Java iView is created with properties (overwritable) like Master iView

Thus a Java iView gives browser independence as well as a uniform look and feel. Moreover it is possible to import Java iViews into the portal as well as exporting them outside export these iViews out of the portal.  


Fig 5.12: An example of Java iViews (Uniform and consistent look!)

5.4
External Services
External Services are normally displayed in the Portal as full-page iViews, unlike most Java iViews. External Services are the smallest modules that can be added to a role. External Services are added directly to the role. External Services include SAP transactions, SAP reports, simple URLs or Web addresses or documents.

External Services are content that is located outside the iView Server and does not run on the iView Server. This could be for example IACs that reside on the Internet Transaction Server. In contrast to External Services, Java iViews and .Net iViews are within the iViewServer and are managed there. Since these are not run by the iViewServer Runtime, therefore as an example a particular external service presenting an R/3 transaction runs on an Internet Transaction Server (ITS). 

An External Service is based on a master iView that is created in the PCD and can be called with the Role Editor. A master iView is coding written in Java as a Portal component that is uploaded to the PCD as a .PAR file. The Portal component developer must actively trigger the upload. The corresponding master iView is automatically generated when the .PAR file is in the PCD. The master iView knows which coding should be started when an iView is called in the Portal. For example, an External Service refers to a master iView that knows that a transaction now has to be started in the Portal. [SAP H1]

5.5

Master iViews
Master iViews are not displayed in a page of the Enterprise Portal Yahoo! Categories. Both Java iViews and External Services inherit their properties from the Master iView upon which they are based.

Master iViews are Java-coded elements that enable the following applications and objects to run in the Enterprise Portal as Java iViews or External Services:
R/3 transactions, R/3 reports, BW reports, Internet and intranet sites (via Web-based URLs), Documents etc.

5.6
Personalization of iViews

An important and interesting feature of the Enterprise Portal is the ability to give personalization to the iViews. Thus iViews can be personalized according to the specific requirements of the user. 

The iViews can be personalized based on the content. In the iView “Year 1’s Sales Figures” below, the user can choose his required region (such as my district) rather than getting the figures for all entries. 




Fig 5.13: Personalization of iView based on content

Similarly, personalization of iViews can also be made in terms of the layout, where only those parameters are selected which are required by the user. This is done usually with the iView Editor. 

In addition to the personalization of individual iViews, an overall  customisation of layout is also achievable where one can get a personalized view of the whole user interface. The screen shot in Fig 5.14 below shows a customized user interface where the user has selected only the iViews that are required by his/her particular role or interest


Fig 5.14: Customisation of Layout

Personalization of Web iViews

An example of the personalization of web iViews shows how the same can be achieved. If we have  a certain iView showing the quotes having parameters (symbol, last trade, change, volume, more info trade) for say IBM, but we want the same quotes for Kodak , we can personalize the same demanding Kodak. 


Fig 5.15: Example showing the personalization of Web iViews [SAP P8]

Eventing

Eventing allows iViews to exchange data with each other, for example, a material is chosen in one iView and the bill of materials and the technical drawing appear in a second and third iView.


Fig 5.16: An example of Eventing of iViews

5.7
Creating iViews

The Enterprise portal of SAP offers iView Catcher and iView Editor to create iViews.

5.7.1
iViews Catcher
Using the iViewCatcher, it is possible to select any area embedded in the web page or web-based application and then transform it into an iView to be displayed in the EP. [IVU02]. In the Browse Mode, the user can browse to a URL in the iViewCatcher.  The required portion or tables can be selected in the capture mode, thereby getting the exact content from the URL. This results in creation of the iView.  

Thus with the help of the iView Catcher, o
ne can integrate the content of existing Intranet or Extranet pages without any programming skills. The captured iView always displays the actual content. Rendering is also possible for captured iViews to get a consistent look and feel of the Portal. [SAP P8]




            (a) Browse Mode

(b) Capture Mode

 Fig 5.17: Use of iView Catcher in creating iViews

5.7.2
iView Editor 

The iViewEditor is used to create iViews that access structured data from enterprise applications, as well as legacy applications or Web resources. iViewEditor can create the .Net iViews,  JAVA iViews and External Services.

The iViewEditor helps in simple creation of iViews with very little programming skills. It acts as a central place for administrating all of the metadata of an iView. Unlike the iViewCatcher, in iViewEditor, the developer can determine the level of iView personalization [SAP P8]


Fig 5.18: .NET iView Editor

The .NET iView Editor allows users to edit and bring about some parameterizations according to their own requirements. In the example above in Figure 5.18, we need to create an iView for tracking packages shipped through FedEx. 

Info: With the Info tab, the user can get the general information regarding the iView. Moreover one can also indicate the kind of browsers to be supported.

Look: With “Look” it is possible to get the general look and feel of the iView. It gives the sizing options and which buttons need to be added in the title bar. 

Updating: The “Updating” allows having fine tuning of the iView performance by storing iView results in the server cache to improve performance. One can indicate the refresh rate for each iView.

URL: With “URL”, one can give the URL along with the parameters from where the URL gets its contents. 

e.g.,  in this case the URL stated should be given along with the exact parameters. 

http://www.fedex.com/cgi-bin/tracking?tracknumbers=

#tracking#&action#&language=language#&cntry_code=cntry_code#

Moreover the request method (Get or Set) can also be chosen.

Parameters: This option enables the user to have parameters defined as URL arguments. The range of possible values for personalization parameters can be defined in the Parameter Editor. The screen dump would help to see what could be achievable through the Parameters and parameter Editor.


Fig 5.19: Defining Parameters in iView Editor




Fig 5.20: The Parameter Editor in iViewEditor

The iView can also be personalized and then saved in the end. [SAP H1]

Chapter 6
SAP Portals – Unification Technology
SAP Portals offer Enterprise Unification Portal, which enables to have unification among the different backend systems being employed by the enterprise. The Enterprise Unification Portal simplifies and facilitates information retrieval. It enables integrated access to multiple information sources spread across your organization and the Internet. The Unification environment enhances this capacity, by enabling user to relate the data that is retrieved to other data or Web sites, in order to find interrelated information. Using the SAP Portals HyperRelational navigation capability can retrieve the related data.
This chapter introduces the HyperRelational navigation concept and explains how to use it in the Enterprise Portal environment. It also explains in brief about Working with Unifier Projects. 
6.1
HyperRelational Navigation

HyperRelational navigation is an intuitive way of retrieving information from a variety of data sources. It allows one to navigate own data easily, by clicking links and by dragging-and-dropping links to launch a focused search for specific data.

The portal may include a Unifier project that enables access to data in a company database or in an enterprise application. For example, the portal may provide access to a Unifier project that enables access to data about ones company's products, customers, and their orders. From the iPanel, one could click a component labelled "Customer," to retrieve a list of customers, or a component labelled "Orders," to retrieve a list of orders

Some of the fields in the Enterprise Portal iViews or Unifier project components may be configured as HyperRelational links. A HyperRelational link can be clicked, or dragged onto a component in the iPanel to retrieve data related to the value represented by the link.

HyperRelational Navigation Technology

When a user performs a Drag and Relate operation, a Hyper Relational Navigation Protocol (HRNP) URL is automatically generated. It is this HRNP URL that is launched, identified, and parsed, and that carries all the information required to both communicate a user’s query to the system for processing and transport the results back to the user. This URL is sent to the Internet Information Server (IIS) via HTTP. 


Fig 6.1: The HyperRelational Navigation Technology

The HRNP protocol is an SAP Portals proprietary protocol

Where,  in the above figure:
Server:port: 


Unification Server
Action: 


database table

Jobs: 



field in a database table

<: 



Drag and relate operation

Employee/fname/Lesly:  
actual data in the database field. It represents the employee named Lesley in the Drag operator.

This means that on the IIS, the URL is recognized as to be in HRNP and is filtered to the Unification Platform server, where its constituent HRNP parts are processed. In this way, URLs in HRNP are transmitted in HTTP.[SAP P3]

At this point we should see how a drag and relate can be operated with the help of screen dumps.

Drag and Relate
When user logs onto the portal, he/she may have access to HyperRelational content such as iViews displaying HyperRelational links and Unifier project components. 
A HyperRelational link is any field on the workspace which when clicked or dragged onto an iPanel component returns related data. The HyperRelational links are the starting point for HyperRelational navigation of data.

HyperRelational links, like other links, appear in a different colour than static text. When a user drags the cursor over a HyperRelational link, the link colour changes and it is underlined. In addition, the arrow cursor turns into a hand, indicating that the link can be clicked or dragged. Thus by clicking on it, the related data is retrieved. 

Normally, a tool tip is attached to the hand cursor. It indicates the subset of records that will be retrieved if the link is clicked, that will limit the search if the user drags onto a component.[SAP H1].
It is to be noted that Drag and Relate could be performed not only among SAP applications but also between an SAP and a non-SAP system. 
6.2 Unifier Project


The Unification Server is installed over Unifiers for individual backend services running in the enterprise. But for each service, a unifier project must also be created which decides about which links or folders are draggable. 


Fig 6.2: Unification Server and Unifier Projects
Unifiers create a unified object model between the different systems. To use the Unifiers for Drag and Relate operations, customers have to create Unifier projects. 

· A unifier project comprises components that are displayed in the user’s iPanel and that can be used for Drag and Relate operations.
· A unifier project can be used to put together task-specific operations, for example: “Account Management” Unifier project (comprises Account Management applications or transactions).

Thus it is infact Unifier Project that 
enables HyperRelational navigation within the data sources on which they are based, with data sources on which other integrated Unifier projects are based, and with Web sites on which Web components are based. [SAP P3]

Unifiers can be installed for any application such as relational database or on an enterprise application such as Oracle Applications or an SAP R/3 system application. Each Unifier project is represented by a strip on the portal iPanel. Clicking on a Unifier project's strip expands the component tree comprising the Unifier project. When a project component is launched either by clicking the component or by dragging a HyperRelational link onto the component, a page is displayed in the portal content area. [SAP H1]

6.2.1 R/3 Unifier Project  

The iPanel of the R/3 Unifier is structured as a tree whose branches represent the roles in the organization. Under each role, the transactions that are needed for this role are located. They may be organized in folders.  Some transactions are based on business objects, while others are not. The transactions based on business objects retrieve related data when the user drags a HyperRelational link onto them. These transactions are therefore referred to as draggable transactions, while transactions that are not based on business objects are referred to as non-draggable transactions. [SAP H1]. The transaction whether draggable or not can be recognized from its icons. The following figure identifies the R/3 Unifier iPanel and its elements:


Fig 6.3: An example of SAP R/3 Unifier Project

6.2.2 Database Unifier Project 

Just like SAP R/3 Unifier, each Database Unifier project is represented by a strip in the portal iPanel. Clicking the strip can expand the tree comprising the Database Unifier Project. In the tree, components representing a collection of data, typically a database table, are displayed. When a project component is clicked, or a HyperRelational link is dragged onto the component, the data that the component represents is displayed in the Portal content area in one of a predefined set of forms.

Fig 6.4: A database Unifier Project at Runtime

The following describes the chain of events which a simple Drag and Relate gesture triggers. By observing this scenario, the different features of a run-time environment can be seen.

1. 
An end user accesses the Database Unifier project from a client machine using a Web browser. The end user navigates the interface, clicking icons and links or dragging and dropping between these different visual elements representing data. This intuitive Drag and Relate interface creates sophisticated queries on the fly.

2. The URL produced by a user’s activity on the interface is relayed to the Web server, the Internet Information Server (IIS) of the Portal Server. There it reaches the ISAPI connector, a DLL extension. The ISAPI serves as a filter, which identifies the URL as being in the HyperRelational Navigation Protocol, and relays it to the Unification Server, where the URL is parsed, translated into an SQL statement in HyperRelational flavor, and passed on to an appropriate Active Server Page.

3. Embedded in the ASPs are scripts that are interpreted and executed on the server at run time. The ASP receives the SQL statement in HyperRelational flavor as a parameter for a given scripted object. This object then instantiates a HyperRelational OLEDB Provider and passes the statement to it.
4. The HyperRelational OLE DB rephrases the SQL statement, eliminating its HyperRelational flavor and making it standard SQL, passing it on to whatever standard OLEDB Provider you have for your database. This standard OLEDB Provider directly retrieves data from the database.
5.
The results of the query are returned to the Active Server Page, filling a form that displays the information on the client’s browser. [SAP P3]

6.3  Creating Unifier Project


Fig 6.5: Creating Unifier Database Project: Overview [SAP P3]

Figure 6.8 shows in general the sequence involved while creating a Unifier Project. 

The first task required is to access the Unification Server Development Environment. The overall process involves the following steps:
Step 1: Create a Unifier Project using the Application Generation Wizard 

Unifier Database Project

This step involves first the connection of the Application Generation Wizard to the database. The Application Generation wizard is then used to populate the Unifier Repository with the  table information of the underlying database (=metadata). This process is repeated whenever a new Database Unifier Project is required to be created. 


Fig 6.6: Creating Unifier Database Project using Application Generation Wizard. [SAP P3]
Unifier Application Project
In case of an application, the Application Generation Wizard works in a similar fashion. First it is connected to the underlying application’s metadata repository to retrieve the HTML front-end screens. The Unifier repository is populated with application information including the selected screens and the data elements behind these screens. The process repeats as needed, importing additional screens and information objects, which enhance Query Editor access to the data.

Fig 6.7: Creating Unifier Application Project using Application Generation Wizard. [SAP P3]
Step 2: Customize the Unifier Project

· Use the Relationships Editor to view, edit, create or to delete relationships between objects in the Unifier Repository.

· Create and edit components (=elements of a Unifier Project) by using the Query Editor.

· Manage Users and Security

When a Database Unifier project is generated, one also imports the relationships between the database tables into a Microsoft SQL Server repository (Unifier Repository). With this infrastructure in place, an end user, accessing the project from a browser, can drag a link representing data from one database table, and drop it onto a component representing another database table to access interrelated information. Using the Relationships Editor, it is possible to modify these relationships, and create alternative relationships, according to the requirements of the project. One can also define the weight of a relationship between entities allowing one to control the path that is used by the Unification Server to complete relationships automatically.

Fig 6.8: The Table Relationships


Fig 6.9: Auto complete Relationships

The Relationships Editor uses colour-coding to indicate the type of relationship represented. Variations in shade indicate that a modification of a relationship has been applied, but not saved.

Foreign key: A link between a column in one table to a primary key column of another table. 

Primary key is one or more columns whose values uniquely identify a record in a table.

Reserved foreign key: The automatic creation of a direct, non-dependent relationship between two tables, which permits the automatic completion of relationships between two tables in either direction during Drag and Relate operations.

Automatic: An automatically generated link between two tables that are not directly connected by means of a foreign key. Drag and Relate operation can be performed between auto-complete relationships. 

Step 3: Correlation  to connect one Unifier Project with another one to enable Drag and Relate between different Unifier Projects.

Correlation = Link multiple Unifier Projects whose data sources are different.

The correlation is dependent on the direction. Correlating “Unifier Project 2 with remote Unifier Project 1” means that Unifier Project 2 can access the Unifier Repository in Unifier Project 1. The Drag&Relate “direction” is from logical system 1 to 2 in this case. I
f Drag and Relate is to be enabled in both directions, one must correlate each Unifier Project pair twice (once for each “direction”). 

Fig 6.10: Correlating two Unifier Projects

Precondition for Correlation between two objects – one from each data source – must have matching properties.
If the naming convention of the matching properties is different, a Link Table has to be created that links these properties. This relationship forms the bridge between the two data sources.
CompanyName (Unifier 1)


CompanyName (Unifier 2)

SAPPort.


=

SAP Portals Inc.

ElmoIndus.


=

Elmo Industries 

SBS



=

Siemens Business Services

If Drag and Relate is to be enables between several Unifier Projects from different data sources, all the Unifier Projects have to be correlated one with another 
as shown in the Figure 6.11 below.


Fig: 6.11 Correlating Multiple Unifier Projects

The correlation is achieved between different Unifier Projects by means of using a Correlation Wizard in mySAP.com Platform.
Step 4: Deployment of the project at remote sites

A Unifier Project can be deployed to a destination site by using Unification Server Deployment Wizard. It is exported in the form of a .cab file. 
At the destination site, it is imported it into an empty Unifier project. 
Once the project was deployed, it can be further developed at the destination site. This is achieved by the Deployment Wizard.

Creating External Component:

External Components extend the reach of the Portal to data on the World Wide Web. Clicking an External Component launches a default page of a specific Internet site. Dragging a HyperRelational link onto an External Component formulates and launches a URL that retrieves specific, related data from the designated Web site. 

Each External Component defines at least two URLs: the site URL, and one or more Drag and Relate URLs. The site URL is launched when the External Component is clicked. A Drag and Relate URL is launched when a HyperRelational link is dragged onto the External Component. If an External Component contains more than one Drag and Relate URL, then each Drag and Relate URL is associated with a different data source.
Chapter 7

Summary and Outlook

7.1
Summary

The main purpose of this work has been to make clear the concepts and technology behind the enterprise portals given by SAP. Starting from the very basic concepts of enterprise portals from user interface up to the Unification and iView technologies have been discussed in detail. 

7.2 Outlook

Some architectural views have been extracted from the study made. These present the various scenarios under which one needs to deploy the Enterprise Portal Platform.  

a) Architecture: Including SAP Business Applications
The first scenario is the deployment of SAP Enterprise portal, while all the backend systems are SAP R/3 systems (Version >3.1 H).

Whereas the ITS is not part of the Enterprise Portal itself, the ITS is still used for integrating SAP applications (especially through the SAP GUI for HTML). ITS services can be included in the Enterprise Portal using iFrames.
The Web Application Server is for developing Web applications with an easily adaptable layout and design. Web application developers that have knowledge of JavaScript, HTML, and server-side scripting (ASP, JSP, and so on) can start developing Web applications straight away. The Web Application Server also serves as an open integration platform. Data and services – whether SAP or non-SAP – can be combined freely. New Web applications that leverage the combined content can be easily and quickly developed, deployed, and maintained. 

With the Internet Transaction Server, SAP functions can be brought to the Web either in fully automated form or with the help of templates. The SAP GUI for HTML, which is part of the Internet Transaction Server, provides the automated Web-enabling of SAP components. Template-based design enables layout and design enhancements.


Fig 7.1: Deployment of SAP Enterprise Portal with all 

backend systems as SAP R/3 systems

b) Architecture: Including non-SAP Business Applications
This scenario speaks of the case when all the back end systems behind SAP Enterprise Portal are non-SAP systems. The presence of Web Enabler makes possible easy integration of for specific applications in the Enterprise Portal.

Fig 7.2: Deployment of SAP Enterprise Portal with all 
Backend systems as non-SAP systems
c) Architecture: Including Web Services, Office Products etc
Clearly, this architecture takes care of he situation when al back end systems used are miscellaneous systems like web services, office products etc. 

Fig 7.3: Deployment of SAP Enterprise Portal with all 
Backend systems as miscellaneous systems
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Glossary
Adapter: A component that eases the integration of existing applications to other applications or infrastructure. An adapter provides technical connectivity as well as necessary business logic.

Advanced Business Application Programming (ABAP): ABAP is besides Java/J2EE the object-oriented programming language and environment for development, deployment, and operation of the mySAP.com application components.

A-Gate: Communicates to SAP via dialog processes or RFC calls

APO (Advanced Planner and Optimizer):One solution to common process industry woes is the SAP Advanced Planner and Optimizer (APO), which includes many features that can keep even very complex production processes running smoothly.
Application programming interface (API): An interface that applications use to offer Web services and communicate.

Application: An application is a set of functions or Web services that is typically delivered as one component. 

Authentication: Process of identifying a person or system component, usually as a prerequisite for allowing the person or component access to the system.

B2B (Business-to-Business):On the Internet, B2B (business-to-business), also known as e-biz, is the exchange of products, services, or information between businesses rather than between businesses and consumers
Business Application Programming Interfaces (BAPIs): BAPIs are open, stable, object-oriented interfaces through which application functionality of mySAP.com applications can be accessed. BAPIs are independent of the technical realization. 

Business Process Modeling Language (BPML): A specification for the management of business processes that span multiple applications, corporate departments, and business partners and that go behind the firewall and over the Internet. For more information, go to http://www.bpmi.org.

Business process: A business process is the execution of one or several Web services in a controlled way, driven by one or several individuals or events. 

Business scenario: A business scenario is a business process. In a business scenario, more than one component provides Web services, more than one person is involved, or business process control is outside of one single, service-providing component.

BW(SAP Business Information Warehouse (BW)):SAP BW is a data warehouse comprised of consolidated information from internal and external sources. It is equipped with pre-configured information models and reports as well as automated data extraction and loading methods. BW is pre-configured for, but not limited to, SAP R/3 and is based on the same business objects and metadata as R/3. 

CGI: Common Gateway Interface. The common gateway interface (CGI) is a standard way for a Web Server to pass a Web user's request to an application program and to receive data back to forward to the user. When the user requests a Web page (for example, by clicking on a highlighted word or entering a Web site address), the server sends back the requested page

Collaboration: Collaboration refers to joint work and communication among people and systems of the company, business partners, suppliers, and customers to achieve a common business goal. 

DCOM (Distributed Component Object Model): It is a set of Microsoft concepts and program interfaces in which client program objects can request services from server program objects on other computers in a network. DCOM is based on the Component Object Model (COM), which provides a set of interfaces allowing clients and servers to communicate within the same computer (that is running Windows 95 or a later version).
Digital Certificate: Digital document that acts as a user’s digital identification card on the Internet. Digital certificates are used or authentication and for verifying digital signatures.

Digital Signatures: Security mechanism for protecting digital data. The digital signature serves the same function for the processing of digital data as a handwritten signature serves for paper documents. It is based on public-key cryptography. 

Directory Access Services: The Directory Access Services are used for maintaining information in SAP Systems for applications that are directory-enabled (for example, SAP office). 

DLL: A dynamic link library (DLL) is a collection of small programs, any of which can be called when needed by a larger program that is running in the computer.

Drag and Relate: Trademarked name for the user operation that reaps the benefit of unification. Drag and Relate is a user drag-and-drop action.

Electronic Business XML (ebXML): Framework for an open, XML-based infrastructure that enables the global use of electronic business information in an interoperable, secure, and consistent manner by all parties, sponsored by OASIS and others. For more information, go to http://www.ebxml.org.

Enterprise Portal: An enterprise portal represents a single entry point to all information, applications, and services that people need to do their jobs according to their roles. They provide a way for suppliers, customers, partners, and employees to access all relevant content easily and securely and to participate in all types of business processes.

Extensible Markup Language (XML): The Extensible Markup Language is the universal format for structured documents and data on the Web, which is increasingly becoming the general data on the Web, which is increasingly becoming the general standard document format of structured data. For more information, go to http://www.w3c.org/XML.

Frontend Server: In addition to the Internet Explorer, some SAP applications also require a special SAP GUI installation. If you use such applications, you must install either SAP GUI for Java, SAP GUI for Windows, or a Windows Terminal Client with a connection to a Frontend Server.

Frontend: Displays the HTML pages in the web browser.

HyperRelational technology: The name for the technology that leverages unification to pass data and context to the portal through HRNP.

HyperText Markup Language (HTML): HTML is the standard document format for display in Web browsers.

HyperText Transfer Protocol (HTTP): The open Internet standard protocol that is used to exchange documents. 

HyperText Transfer Protocol on Secure Sockets Layer (HTTPS): HTTPS is the secure variant of HTTP using Secure Sockets Layer (SSL). 

Internet standards: Common set of open standards used for communication and integration via the Internet. Examples of Internet standards include HTTP, XML, and WSDL. 

ITS: Internet Transaction Server: The ITS is a gateway between the HTTP server and the R/3 application server that aids communication between the HTTP protocol and the protocols supported by R/3 (SAP GUI and RFC).

iView: A mini-program that retrieves data from content sources in a company and on the Internet, and displays it on the enterprise portal content area. An iView is a self-contained, XML-based presentation element. A well-defined set of interfaces is responsible for displaying its content, and the personalization of the content elements presented as part of a portal page.

Java 2 Platform, Enterprise Edition (J2EE): J2EE defines the standard for developing multi-tier enterprise applications based on Java. This standard has been defined by an open community, including SAP, and is driven by Sun Microsystems Inc. For more information, go to http://java.sun.com.

KW (Knowledge Warehouse): The SAP Knowledge Management solution is based on SAP Knowledge Warehouse (SAP KW), helping users to manage and analyse information.
Launch Pad: Visualizes the pull portion of the enterprise portal 
LDAP Connector: The LDAP Connector is a software component in SAP Systems that controls access requests from the SAP System to a directory server. The LDAP Connector is called using ABAP functions and communicates with the directory server using the standard communication protocol LDAP. The connection to the directory server can occur using different types of logon methods, for example, simple bind (user ID and password) or anonymous (guest account with no password).

LDAP: Lightweight Directory Access Protocol: The access protocol used between SAP Application Server and the Directory Access Services is the standard Internet protocol LDAP (Lightweight Directory Access Protocol).

Log-on: Procedure for obtaining the access to resources, such as services and applications provided by the computer. User authentication typically requires a user identification (ID) and a password.

Messaging: Messaging refers to exchanging documents; transferring information among Web services that are provided by separate components. 

MiniApps: Visualizes the push portion of the enterprise portal.
mySAP.com Marketplace:  mySAP.com Marketplace enable enterprises of all sizes and industries to efficiently conduct collaborative business, Companies’ systems and employees are dynamically linked through mySAP.com Marketplaces, allowing them to seamlessly work together over the Internet and across company boundaries. SAP hosts such a marketplace under the URL maketplace.mySap.com

mySAP.com Workplace: With the mySAP.com Workplace, users just need a Web browser on the desktop to provide a personalized, role-specific view on the entire business world. This business world includes all applications, information and services provided by a company over the Intranet or other companies over the Internet that any user needs to get his/her job done. The mySAP.com Workplace is not limited to employees but includes roles for external users such as business partners, suppliers, and customers.

mySAP.com: mySAP.com is SAP’s initiative, consists of Business-to Business marketplaces, role-based portals, business applications and application hosting services al packaged together to enable users to rapidly deploy an e-business environment.

OLE DB: OLE once stood for "Object Link Embedding" and "DB" for database. However, Microsoft no longer ascribes these meanings to the letters "OLE" and "DB.“As a design from Microsoft's Component Object model (COM), OLE DB is a set of methods for reading and writing data. The objects in OLE DB consist mainly of a data source object, a session object, a command object, and a row set object.

Personalization: Describes how softwares can be streamlined to the users’ individual needs. 

Portal: A relatively new term for Web site that serves as an entry point fro structured search and content presentation. More an more features an services have been added to theses Web sites such as free e-mail, personalization, and so on, with a goal of keeping users on this Web site (which in turn helps to sell advertising space).These Web sites are now called portals. Popular examples are www.lycos.com, www.yahoo.com. With mySAP.com Workplace, SAP offers a role-based enterprise portal that goes beyond classical Internet portals. 

R/3 Core: SAP R/3 Basis system

RFC Administration: Supports RFC connection to all mySAP components.
RFC: Remote Function Call. It is an SAP interface protocol. Based on CPI-C, it considerably simplifies the programming of communication processes between systems. RFC enables to call and execute predefined functions in a remote system-or even in the same system. RFCs manage the communication’s process, parameter transfer and error handling.

SAP GUI for HTML: This environment makes SAP functionality accessible over the web without the need to install an SAP component on a client machine. 

SAP GUI for JAVA: This environment is a new option, which is completely platform independent, and runs as a browser PlugIn in the right hand side of the Workplace™ window. 

SAP@WebStudio:  Manage the web files related to the web SAP transaction. Service files, templates, resource files.

Server: Applications that reside on a computer and provides services to other applications or users. SAP became famous by introducing the client/server-computing concept to enterprise applications with SAP R/3.

Simple Object Access Protocol (SOAP): SOAP is a lightweight protocol for exchanging information in a decentralized, distributed environment. It is an XML-based protocol that is typically used with HTTP. It includes conventions to represent method calls of objects or function calls and the respective responses, as well as conventions to represent standardized data types. For more information, go to http://www.w3.org/TR/SOAP.

Single Sign-on: Mechanism that eliminates the need for users to enter passwords fro every system that they log on to.

SSL: Secure Socket Layer:  Internet standard protocol developed by Netscape, which is used to secure communications across the Internet. The SSL protocol is mostly used for authenticating the server against the client and for encrypting communication. It can also be used for authenticating the client against the server. To use this protocol, the parties to be authenticated require a digital identity and a certificate of a Trust Center.

Taxonomy: Hierarchy of categories used to classify documents based on their content. 

Unification: Permits user-centric integration of data sources. Through the Drag and Relate metaphor, users can understand how information in one unified source correlates to information in another unified source.

Unifiers: Unifiers leverage the application architecture, user interfaces, security, and all customization inherent in an application while surfacing the application with HyperRelational technology.

Web RFC: WEBRFC allows you to publish your standard SAP reports to the web. Web RFC provides additional functionality to your standard reports:

Web-Based Distributed Authoring and Versioning (WebDAV): WebDAV is an extension of the HTTP protocol that allows file sharing over the Internet. It provides locking, property management, and remote file management capabilities and makes Web resources look like standard, local file sharing.

W-Gate: Formulates the web page from the results received from A Gate. 
Wireless Application Protocol (WAP): WAP is a standard defined by the WAP Forum, an industry consortium with members like Openwave, Ericsson, Nokia, Motorola, and Siemens. The purpose of the standard is to enable the wireless access of the Internet and advanced telephony services. For more information, go to http://www.wapforum.org.

Workflow: It is the driving engine for the business process control and brings together people, processes and businesses. A computer-supported workflow allows you to model execute and control workflows, typically with a GUI (Graphical User Interface). SAP business Workflow offers templates, wizards and a GUI, thus no programming skills are required. 

Workplace Engine: The HTML Pages are complied using the Workplace Engine

Workplace Middleware: Prepares HTML pages that are displayed in the Web browser in the Frontend:

Workplace Server: R/3 Basis components with a special add-on for the Workplace. Responsible for Central User Administration via single sign-on, Role Administration, RFC Administration.

XML: Extensible Markup Language
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