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Problem Statement

Berkeley’s information systems were not architected all at once with an overarching vision; they were built up by individual decision-makers in numerous departments over decades of time. As a result, Berkeley’s system architecture reflects a culture of decentralized decision-making, an adherence to legacy systems, and localized system architecture. 

There is an enormous amount of waste and inefficiency that results from such a decentralized planning and administrative process. Currently, there is no central clearinghouse of information about campus systems and the data flow between them. As a result, many of the campus’s information systems have similar or identical functionality to each other. Many duplicate information collection and distribution efforts, which compromise the integrity of the data. Often this occurs because system teams do not have the resources to look at the larger picture. 

Project Description

The UC Berkeley IT System Map is a visual representation of systems in the university and the import and export connections between those systems.  It allows IT staff to view their systems and data elements in the context of the university’s enterprise information architecture, shedding light on the role their system plays in the network of information systems that run the university.  A visual representation of systems and data flow also highlights were shadow systems exist, giving IT leadership the knowledge to improve the campus IT architecture and begin building a centralized data model.

The System Map is using visualization for presentation.  It gives users insight into the role their systems play in the network of campus systems by presenting systems and data flows as a network graph.  The current industry practice to visualize systems and data flow is to build static Visio diagrams that are complex, and difficult to navigate and maintain.  The System Map provides users a more understandable visualization and is easier to develop and manage than those provided by other solutions. 

Project Goals

The goal of the System Map is to present campus IT staff and leadership a visualization of the university’s enterprise architecture.   The System Map’s interface supports the following tasks:

· search and browse for campus systems

· view systems in the context of the university’s IT network

· discover metadata about a selected system

· discover metadata about a selected data flow

· traverse the System Map to discover dataflow connections between systems on campus

Related Work

Gnutella Vision: http://www.sims.berkeley.edu/~rachna/courses/infoviz/gtv/
Gnutella vision is a real time visualization of the Gnutella peer-to-peer network. Gnutella displays a central node and connections between the central nodes and other nodes in the network.  The System Map will use Gnutella Vision’s idea of a central node and static circles to convey the number of generations a system is away from the center node.

One of the primary differences between the System Map and Gnutella Vision (and all other examples of network or social network visualization) is that the System Map displays three different types of connections between nodes; data import, data export and bidirectional data flow.  This is a challenge because of the complexity multiple types of connections add to the visualization.  

Touch Graph: http://www.touchgraph.com/TGGoogleBrowser.html 

Touch Graph is a visualization of the search results from Google’s ‘similar-page’ results.  Users begin using this visualization by entering in a URL.  Double clicking on a node retrieves the top 10 URLs that are similar to it, and then goes one level further to retrieve the top 10 URLs related to each of those. 

Info buttons appear when you move a mouse over a node. Clicking on an info button will cause a pop up window will appear containing information about the page. This info consists of the same information as is displayed during a regular Google search, such as the page title, summary and a snippet. Also included is a hyperlink that when clicked will open the page in an external browser window. 

These info buttons are difficult to use.  The System Map displays additional information about systems and data flow on the same page as the System Map, and not in a pop-up window.   Like Touch Graph, the additional information displayed contains links that open up new browser windows.

Touch Graph uses edge colors reveal the relationships between the nodes at their endpoints. Dark gray edges indicate that the nodes at the endpoints are closely related and light gray that the relationship is looser.

The idea of using edge color to convey meaning about the data set could be used in future versions of the System Map.  Ideally the System Map would contain more detailed information about the data flow.  Edge color could be used at that time to indicate the amount of data exchanged.

System Map Visualization

To view the System Map visualization:

1. Navigate to the System Map prototype.

http://fusion.sims.berkeley.edu/systemmap/login.cfm
Username: amy

Password: amy

2. Click on the ‘System Map’ tab.

3. Enter ‘PPS’ in the Search field and click the ‘Search’ button. 

4. The Human Resources system set will appear in the graph, with PPS as the focus system.

The System Map visualization is a Java applet built using the Prefuse toolkit developed by Jeff Heer. There were a number of challenges to building the visualization that were overcome by using Prefuse.  For example, the number of systems on campus is unknown, as well as the number of connections between systems and the distribution of those connections.  Amongst other things, Prefuse provides and algorithm to dynamically arrange nodes and edges around a central node.  This functionality allowed us design and build the visualization without knowing the size or distribution of our end user’s data set.

In our prototype, the data underlying the System Map is the metadata for UC Berkeley Human Resources systems.

Visual Properties
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The System Map visualization has two components, the network graph of systems on the left of the screen and system metadata on the right.  In the network graph, shapes represent systems and arrows represent data flows.  There are three types of data flows that are represented on the graph; data import, data export and bi-directional data flow.  Even without any interaction, users benefit from the System Map by being able to view and understand the relationships between the systems in the data set via a graph.  

When users scroll over a system, the name and outline of the system change color and the system’s data flow and immediate connections are highlighted in blue.  This allows the user to quickly and easily focus on the data flow information about a system they select to highlight. 

Position and color are used in the System Map to indicate which system node is the focus node.  In this screenshot above, the BAIRS node is in the center of the graph and is highlighted yellow.  This indicates that the metadata on the right is about the BAIRS system.  In the screenshot below, the arrow between PPS and BFS-GL is highlighted yellow.  Again, this indicates that more information about the dataflow is in the detail window on the right.
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The System Map also uses animation to help the user navigate the graph.  Once a user clicks on a node to selects a new node to focus on, the code provided by the Prefuse toolkit moves that node into the center and arranges the neighboring nodes around the new focus node.  As a result, users are able to explore the entire data set, without losing a sense of where they are navigating to or where they have navigated from.

Future Work

The current System Map visualization is a prototype, so the visualization is static. The first task for future work on the System Map is to make the visualization dynamic and database-driven. 

Currently the System Map only captures a general description about the data that is being exchanged and uses the three types of arrows to indicate the data flow.  With more time, the System Map could be expanded to capture and display more information about the individual data elements that are passed between systems.  With more detailed information about the data flow, variations in the size or color of the arrows could be used indicate the number of data elements exchanged.  The System Map could also be expanded to support tasks such as: 

· following the full information lifecycle of a data element as it is passed through university IT systems

· searching for a data element and discovering where it exists in each system on campus

These tasks could be supported by adding search functionality to the System Map to find data elements.  The path a data element takes through the system set, or the existence of a data element in a system could be indicated using color highlighting.

The System Map could also provide automatic indicators of where dataflow might be optimized.  For example, if a data element was being passed from a system that was not the owner of that data element, the System Map could provide visual an indicator on the graph where the suboptimal data exchange existed.  

In addition, as the dataset underlying the System Map grows, it would be great if users could select and zoom in and out of parts of the System Map.   Future work might also include adding a back button to the System Map or providing users with a history of where they have been in the Map.

Useful Links

Link to System Map visualization source code:

http://fusion.sims.berkeley.edu/systemmap/map/prefuse/RadialApplet.java
Link to Prefuse code:

http://prefuse.sourceforge.net
Link to System Map thumbnail graphic:
http://dream.sims.berkeley.edu/SystemMap/docs/FinalReport/systemmap.gif
