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Executive Overview

A buyer of office supplies from Saggio, MTR used to receive paper invoices and statements from Saggio and reconcile these procurement records manually. In an effort to improve efficiency and be more cost effective, Saggio and MTR undertook to look for an electronic system to replace the manual reconciliation process.

In this project, the Center for E-Commerce Infrastructure Development (CECID) has deployed one of its products, Hermes, which is a Message Service Handler (MSH) in compliance with the OASIS ebXML Message Service (ebMS) V2 standard, to help MTR and Saggio to build an integrated e-invoice system for electronic document transaction and business information analysis.
· Business Need

As online purchase of office supplies used to be processed on Saggio’s website, there was no systematic mechanism for MTR to store and access the transaction records. Thus, MTR was unable to carry out data analysis on its office supplies purchases.

Secondly, the statements, invoices and credit notes were sent from Saggio to MTR in paper documents. The costs for paper document transaction, such as paper costs and administrative costs, were substantial for both parties. 

In addition, reconciliation of invoice and statement records was done manually. The reconciliation data was also delivered to the financial department in paper. The manual reconciliation process usually involved plenty of manpower and resources, and increased the risk of error.
· Project Description

MTR is one of the major accounts of Saggio for office supplies. Its various departments place orders regularly through Saggio’s website. After making the purchase, MTR receives from Saggio invoices and monthly statements, in the form of paper documents, for reconciliation. There is no systematic data collection in MTR’s internal systems, and no electronic aid to the reconciliation process.

The primary aims of the project are to send invoices and statements electronically from Saggio to MTR using ebMS (ebXML Message Service), and to capture procurement data into MTR’s database system.

In this project, both Saggio and MTR have Hermes installed to perform reliable delivery of electronic documents. Hermes, which is developed by CECID, is a Message Service Handler (MSH) in compliance with the OASIS ebXML Message Service (ebMS) V2 standard. In addition, two sub-systems, Saggio Document Processor (SDP) and MTR Document Processor (MDP), are deployed in Saggio and MTR respectively as document applications. SDP is designed to create the electronic invoices and statements at Saggio, while MDP is to process received documents and store the data at MTR.

Both SDP and MDP interact with Hermes for sending or receiving document. After preparing the invoice or statement data, SDP in Saggio packages the data in the form of ebXML message and passes to Hermes. Reliable messaging between the MSHs of the two parties delivers the document to MTR, in which MDP extracts the data and inserts it to MTR’s database.

After MTR receives the documents, it performs electronic reconciliation, and its system in Finance Department can retrieve the reconciliation data automatically for actual payment and financial recording.

To sum up, this collection of programs demonstrates the use of ebMS for exchanging ebXML message reliably between two transacting parties. Saggio can now send electronic invoices and monthly statements to MTR for reconciliation. With the captured data in its database, MTR can conduct the invoice-statement reconciliation process electronically so as to increase its processing efficiency and to better monitor, analyze and plan its office supplies procurement.
· Participants

· Industry

Public transportation Company

Office supplies vendor

· Users

MTR Corporation



the major urban metro operator in Hong Kong;

Saggio (Asia Pacific)



a vendor of office supplies with businesses in the Asian region

· Other

Center for E-commerce Infrastructure Development (CECID)

a member of OASIS that conducts e-commerce research and development with the vision of helping businesses increase their competitiveness in the global economy. It carries out pilot projects using ebXML open source software and offers consulting services like standard XML schema design.

· ebXML Specifications Used

OASIS ebXML Message Service (ebMS) Specification v2.0.

· Technical Description

The new system is widely used in MTR and Saggio. Account statements are generated and sent monthly while invoices and credit notes are generated and sent daily from Saggio to MTR. Over 300 users at MTR are using the system.

The adoption of ebMS (Transport, Routing & Packaging (TRP) of ebXML documents for B2B document exchange) in a real business scenario is the main technical focus of this project. Hermes, the ebMS gateway used in the project, is installed under Linux environment with Tomcat as the application server. Hermes can receive ebXML documents from a document processor and send ebXML documents through HTTP/HTTPS. Messaging status recording and persistent storage are enabled by using an RDBMS server. 
In order to deliver high reliability and security, Hermes has implemented three other features stated in the OASIS ebMS V2 specification. First, Hermes makes use of the protocols and algorithms defined in ebMS V2 specification to guarantee that a message is delivered to the destination once and only once, which is called reliable messaging. Second, data in the message is encrypted by means of SSL protocol (HTTPS) during transport. This measure enhances data security. Third, the system maintenance features provide system monitoring, recovery and logging functions to foster its 'house-keeping' performance.
Saggio Document Processor (SDP) consists of two Java programs called Data Packaging Handler and Data Extraction Handler. In MTR Document Processor (MDP), there are also two handlers, namely Data Packaging Handler and Data Insertion Handler.
The detailed document exchange process is as follows. First, the Data Extraction Handler at Saggio collects the statement, invoice and credit note data from its own database. It then communicates with Data Packaging Handler, which in turn constructs an ebXML-format document using the data. Next, the Data Packaging Handler sends the ebXML document to Hermes (MSH) through HTTP. Hermes then packages the document into a standard envelop-and-message format, which is transported through HTTPS to Hermes at MTR subsequently.

After receiving the ebXML message, Hermes at MTR passes the received message to Data Packaging Handler, which extracts statement, invoice and credit note data from the message. Data Insertion Handler then takes the extracted data from Data Packaging Handler and stores it in MTR's database. Moreover, there are several exceptional reports to highlight any data inconsistency, so that MTR users can easily locate the problem when data mismatch occurs. Finally, an ASP intranet-front-end Web program connected to the database is available for users to reconcile the procurement data online.  

· Benefits and Challenges

· Business

The new system offers a number of benefits that help MTR and Saggio to collaborate more efficiently.

Firstly, it enables Saggio to send statements, invoices and credit notes to MTR electronically. This reduces paper costs and administrative costs related to paper document processing. Secondly, MTR can now access procurement and reconciliation data in its own database for operational planning and statistics activities. Finally, reconciliation of invoices and statement records can be processed electronically, which hence increases MTR’s productivity and reduces possible human errors incurred during manual data processing. 
Meanwhile, in the course of this project, business process re-engineering (BPR) was conducted among departments that further enhanced efficiency of MTR’s procurement activities. For example, the reconciliation data is available in electronic form for the system in Finance Department to retrieve, replacing the original means of paper delivery.

When introducing the new system, our biggest challenge was to manage change. We expected to encounter some user resistance since the system intends to change some well-established reconciliation procedures. To our gratification, the new system has undergone the User Acceptance Test (UAT) and is presently under full operation with satisfactory feedback.
· Technical
Reliable messaging provided by ebMS is of significant importance to business process. It ensures that an ebXML message is sent once and only once, which cannot be guaranteed by the original system, by using acknowledgement and retry mechanism. Problem response time between the two parties is reduced as well. Once the other party cannot successfully receive a message, the sender will take immediate action.

Moreover, the electronic documents are sent using HTTPS. HTTPS makes use of SSL, which is the most prevalent security measure over the web. 

When deploying Hermes, we encountered technical problem on the setting of multiple firewalls.  Hermes is deployed between two firewalls in the DMZ, and each firewall requires different configurations for Hermes to perform properly. The problem was resolved with appropriate configuration of the firewall setting.

· Lessons Learned
Looking back to this project, we have gained valuable experience in deploying ebMS gateway implementation so as to bring maximum benefits into the real business world. ebMS has also demonstrated its ability in providing high quality of service for electronic document exchange.

Furthermore, this deployment case has enabled us to make continuous efforts to improve Hermes for future application.

Last but not least, throughout the transition from paper-based document exchange to electronic B2B communication, Business Process Re-engineering (BPR) remains essential and critical for successful deployment of new e-business technology and elimination of inefficiencies.
· Future Plans

As an ebXML messaging gateway, Hermes is now able to manage one-to-one commercial transactions with high quality of service. With the possible increase in the number of office supplies vendors transacting with MTR, one-to-many or even many-to-many business models may turn up. In such case, Hermes and the document processors may need to be upgraded for multi-party collaboration. Meanwhile, it will also be a good opportunity for us to demonstrate the scalability of Hermes for system integration.
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