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August 12, 2005
ABSTRACT

The focus of this paper is to provide an in depth description of the projects I undertook, -which include but are not limited to managing and administrating content management systems, implementing a wireless network system, and setting up a video conference system-  while working under the Computing and Information Systems department of the Technical Division.
1.  
INTRODUCTION

Fermilab's mission defines the goal of high-energy physics research: unlocking nature's deepest secrets, and learning how the universe is made and how it works. What constitutes high energy physics? Well, high energy physics alternately referred to as particle physics studies the elementary constituents of matter and radiation, as well as the interactions between them. Fermilab builds and operates the accelerators, detectors and other facilities that physicists need to carry out forefront research in high-energy physics. Accelerators, detectors and colliders constitute the primary components of the Tevatron- the highest energy particle accelerator in the world which is soon to be eclipsed by the Large Hadron Collider (LHC) at CERN- which is ably employed in high energy physics experiments conducted here at Fermilab. The lab is supported by numerous divisions and departments, one of which is the Technical Division. The Tech Division here at Fermilab provides support to the laboratory by building and fabricating the above necessary components excluding the detectors.  The division is also responsible for designing, fabricating, and testing many accelerator devices, in particular the dipole and quadrupole magnets utilized for bending and focusing the particle beams in the Tevatron respectively.  Fermi lab’s Technical Division is responsible for the high-field superconducting magnet development, which is the main source for conducting high-energy particle accelerator experiments. [4]  A large percentage, if not all of the Technical Division experiments are conducted by the means of computers which are directly supported in terms of maintenance by the Computing Information Systems (CIS) department.  The CIS department provides computer maintenance and installation, manages computer security, and develops content management systems.  The purpose of this paper is to  explain in detail not only the steps I undertook in completing tasks for the CIS department, but also the purpose associated with the various tasks I was assigned.
2. PROJECT DESCRIPTIONS

A.  Setting up, Managing and Administering an Efficient Content Management   

      System (CMS)
            Working under the CIS (Computing and Information Systems) group, I was delegated the responsibility of setting up, managing and administering an efficient Content Management System (CMS). I was able to achieve this by employing an open source content management system called Plone. The software application known as Plone is an open-source, user-friendly, carefully structured content-management system.[2] Well this prompts me to delve deeper into the purpose and the functions that Plone serves. In a nutshell, Plone is a user-friendly powerful solution that lets you add and edit any type of content through the web, produce navigation and searches for that content, and apply security and workflow to the content.[1] Plone runs off the Zope Application Server (ZAS). The ZAS is a web application server that serves dynamic web applications like Plone. It contains the Zope Object Data Base (ZODB), which serves as a repository for objects used to manipulate and customize plone.  Working with the tools provided by plone, I was able to accomplish the following tasks:
a. Administer a plone site by: 

i. administering and assigning user privileges

ii. Adding new members to the plone site.

b. Manage and maintain the site by: 

i. adding new content types

ii. adding new products

c. Create simplified documentation in the form of tutorials on the above tasks

d. Bulk load content of different types.

Administering a plone site involved the process of adding new members to the plone site, creating and assigning those users to their associated work groups, and assigning privileges to such users. This was first of all accomplished and perfected on a test plone site before implementing it on the actual production site. After being assigned administrator privileges to the ILC (International Linear Collider) project site, I was able to accomplish tasks such as adding members who requested membership to the site, as well as assigning them to their associated work groups.

In addition to performing the above tasks, I was also able to accomplish tasks such as adding new content types, which include but are not limited to files, documents, folders, links, and images. A substantial proportion of this content was disseminated to employees of Fermilab (in particular the Technical Division). A huge portion of the content added constituted simplified documentation on performing a host of tasks with regards to maintaining office productivity, as well as accomplishing certain tasks in Plone, which focused on adding new content mentioned earlier, changing object states, and basic site administration.

While learning to utilize Plone to effectively manage different types of content, I was presented with the problem of bulk loading. This involves importing or exporting content “en masse” from a non content management oriented system to a plone site or vice versa. In order to address this problem, I had to utilize an efficient interface to tackle the aforementioned problem; bulk loading. It involved using a user friendly import/export interface referred to as WEBDAV. The procedure basically involves locating the source to be migrated, using the cut and paste mechanism readily integrated in WEBDAV, and applying it to the –to be migrated- content. 

What significance does the implementation of a content management system such as Plone offer to the ongoing research here at Fermilab? Obviously as a groupware tool for collaboration between researching physicists and scientists on projects of common interest, such as the International Linear Collider (ILC). Different contributors can easily collaborate on a host of projects using plone, and actually publish content related to their research.
Fig A-1 displays a screenshot of documentation created on plone
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Fig A-2 shows a screen shot of a Zope Management Interface (ZMI)[image: image4.png]Zope on http:/localhost:BOBO - Mozilla Firefox.
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Fig A-3 shows the ILC’s (International Linear Collider) plone site
Fig A-3 shows the administrative page of the ILC (International Linear Collider) Site
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B.  Implementing and Installing a Wireless Network System
      
Working in close collaboration and under the attentive supervision of my supervisor, I was part of a team of three that successfully installed and setup a wireless network in the Industrial Building 3 (IB3) located within the perimeter of the Technical division complex. First of all, I will like to shed some light on the term “Wireless Networking”. Wireless networking refers to the technology that enables two or more computers to communicate using standard network protocols(rules), but without network cabling.[3]   Installing the wireless network comprised setting up and utilizing an access point/base station, cat 5e(category 5e) UTP(unshielded twisted pair) cables, a switch board(uplink), and a patch-panel. The wireless network type employed to setup the network was the “Dedicated hardware access point (HAP)” technique. It involved installing an access point or base station “at a high elevation” away from obstruction to act as a hub, providing connectivity to computers and test stations equipped with wireless interface cards, located within the confines of the installation site(IB3). The HAP (Hardware Access Point) was connected to the patch panel via cat 5e cables; standard networking cables with data transmission capabilities of up to 100Mbps (Megabits per second), and then patched to a switch box (uplink) via the afore-mentioned cables. The access point was attached near the top of on one of the “I” beams supporting the building for the sole reason of minimizing interference with other fixed structures within the building. Connected to the base station were antennae, which act as transmitters that send out high frequency radio signals- transmitting up to frequencies as high as 2.4 GHz - to communicate between workstations and the file servers on the existing LAN (local area network). The transmitting method utilized by the access point/base station constituted the “Scattered broadcast communication”. It involves the broadcast of radio transmissions sent out in multiple directions that bounce off walls and ceilings until it eventually hits the receiver (in this particular case, a workstation, a laptop or a test station). This type of wireless communication is preferred over that of “line of sight” infra-red communication because the latter imposes significant limitations on communication within the network. One of such limitations implies that there must be an unblocked direct pathway between the workstation and the transceiver, which is almost impossible in buildings due to constant human traffic and fixed obstructions.[5] A classical/typical example is if a person walks within the line-of-sight while there is a transmission; this implies that the information would need to be sent again due to the interference caused by obstructing the communication path. This kind of obstruction results in loss of information in the network as well as reduced speed in the wireless network. [5] 
 
Why wireless LAN over wired LAN? Wireless LAN although not having high bandwidth -data transmission rate- capabilities, is ideal for establishing communication with portables such as laptops or test stations which are frequently moved from place to place. Another advantage it offers over the use of traditionally wired LAN is that it is the best and probably the only option employed in buildings where traditional wired cabling isn’t feasible. 
  
However, a down side usually associated with the utilization of wired networks is low level security and a significantly lower rate as compared to wired networks. The former can easily be contained by using the WEP (Wired Equivalent Privacy), which is a security feature that allows the encryption of data on both sides of a wireless transmission for secure transmission. This security feature actually provides the equivalent security that is associated with wired networks. 

With regards to data transmission rates, wireless networks are implemented on the 802.11 wireless network standards. The wireless network implemented at IB3 actually utilizes the 802.111b/g networks which are characterized by data transmission rates of 11.0Mbps and 54.0Mbps respectively. This is significantly slow compared with wired local area networks that can transmit data at about 100Mbps. 
 Hardware Access Point.
A typical wireless configuration connecting computers using a Hardware Access Point. (HAP) [courtesy vicomsoft.com]
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C. Setting up a Video-Conferencing System 
     I was also an active contributor to the setup of a video-conferencing system for the Technical Division. This task consisted two parts; setting up a wired LAN interface in the conference room, and actually installing and setting up the video-conference equipment. 
The first task involved wiring up the conference room with patch panels. Patch panels are flat like passive devices that constitute a panel of network ports contained together, that connect the network's computers to each other and to the outside lines that enable the LAN to connect to the Internet or another WAN. Connections are made with patch cords. The patch panel allows circuits to be arranged and rearranged by plugging and unplugging the patch cords; in this case category 5e UTP (unshielded twisted pair cables ). The patch panel was wired on one end with cables connecting to the Ethernet ports, to be used by computers and other network devices trying to interface the LAN; and on the other end with (1m-long)  patch cables connecting to the switch box(uplink). After setting up all the Ethernet ports, we proceeded to commence installing the video conference equipment.

This phase of the setup required the installation of video (image display), audio and network equipment. The image display equipment comprised a polycom video conference camera, a document camera, and two overhead projectors. The audio on the other hand comprised  S-Video cables, VGA cables, an audio interface system (comprising table top microphones, speakers and a woofer). The polycom camera, and document camera were connected to the projectors via the patch panel, using S-video and VGA cables. A lap top was then linked by way of the document camera to the same projector utilized by the document camera. This enabled the end user to be able to switch the display between the image from the document camera and the computer. 


So what important features does this conference system have? This video conferencing system enables the user at the “near end” to be able to conference with up to three other video conference participants at the “far end” by dialing either the IP(Internet Protocol) addresses of the other participants or dialing the name associated with the participating video conference rooms. Images either originating from the document camera or the computer screen can also be sent to the video conference for viewing by other participants of the conference. 

Another task I completed during the setup of the conferencing equipment was creating end user documentation for use of the video conferencing equipment. This documentation was created in a clear and concise manner that enabled the end user to effectively operate and utilize this system based on individual needs.

Well, what importance does the video conferencing equipment serve in a research oriented environment like fermilab? Probably the most important one is its utilization as a useful collaboration tool. 
Actual Image of the video conference equipment installed in the video conference room
[image: image7.jpg]



3. CONCLUSION


Under the direct supervision of John Konc, the ILC’s content management system was effectively managed and administered, a wireless networking system was implemented(to increase connectivity), and a video conference center was established within the Technical Division. These projects were directly aimed at enhancing the research mission at Fermilab by providing effective collaboration tools.   
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