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SUBJECT: GuardNet XXI Infrastructure Support for Streaming Media and Content Delivery Methodologies.
 
 
1. Purpose:
To provide information on streaming media and content delivery technology limitations for the Army National Guard’s Wide Area Network (WAN).
 

2. Facts: 

       

a. Streaming media is a technology that delivers large digital audio and video files in real-time across enterprise networks. Streaming is the process of playing a multimedia file across a WAN or Local Area Network (LAN) while it continues to be downloaded to the end user’s workstation for visualization and comprehension. Streaming media utilizes Real Time Streaming Protocol (RTSP) or Microsoft Media Server (MMS) to control the delivery of the data stream with real time properties. RTSP and MMS are supported by a variety of vendors, including:  Cisco IP/TV, Real Networks RealPlayer, Apple QuickTime and Microsoft Media Player software.

b. The Army National Guard currently operates a WAN commonly known as GuardNet XXI.  GuardNet XXI is an operational infrastructure that provides connectivity to and between each of the 54 National Guard Joint Forces Headquarters (JFHQ), the National Guard Bureau (NGB), the Department of the Army (DA), other DoD entities, and the Internet.  GuardNet XXI was created to support the Reserve Component Automation System (RCAS) and the Army National Guard’s (ARNG) Distributive Training Technology Project (DTTP).

 

c. GuardNet XXI consists of an Asynchronous Transfer Mode (ATM) hub and spoke network topology that delivers mission critical data, voice and video services to over 60,000 users.  GuardNet’s ATM architecture is designed to carry two (2) classifications of data, or traffic types, Unspecified Bit Rate (UBR) and Variable Bit Rate (VBR).  The backbone provides approximately two (2) Megabytes (MB) of UBR or data capacity and six (6) MB of VBRnrt
 or video capacity between seven (7) regional gateways located throughout the Continental United States, utilizing commercial Digital Signal Level 3 (DS3) and Optical Carrier 3 (OC3) circuits. Each JFHQ connects to the backbone via multiple 1.5 MB data circuit and a 1.5 MB video circuit, or a 4.5 MB logical aggregation on a DS3 access circuit.

d. ATM networks, like GuardNet XXI, use fixed cells and a connection-oriented scheme to deliver information fast and effectively across the enterprise. Because of ATM’s ability to deliver high-bandwidth requirements and per-connection Quality of Service (QOS) guarantees, ATM networks are well-suited for real-time multimedia applications. However, GuardNet XXI’s existing three (3) MB access circuits to each JFHQ and inter-hub backbone links of two (2) MB are inadequate to support interstate business quality media streaming collaboration. It is recommended that the ARNG maintain its current position of not supporting video streaming across the backbone.  Failure to do so, may negatively impact mission critical data residing on the same data paths and thus cause high-impact application outages (i.e., email, SPS, STANFINS, and ARISS
).

e. A GuardNet XXI Modernization contract was awarded to Sprint Government Services Division in September 2003 to modernize the enterprise. The functional requirements identified within the delivery order are as follows:

 

· Transition from ATM to Internet Protocol (IP) based WAN 

· Security Package Upgrade (New Routers and H.323 aware Firewalls) 

· Transition of Distance Learning classrooms to IP-based video 

· Increased capacity to JFHQs (Scalable bandwidth from 6-44 Megabits Per Second 
(Mbps)) 

NGB’s implementation of an IP-based infrastructure complements the complex challenges of supporting multiple streaming multimedia technologies and standards such as Real-Time Transport Protocol (RTP), Remote Transmit Power Control (RTCP), MMS, MPEG-2, MPEG-4, H.261, H.263 and H.264.  However, the lack of QoS capabilities within the base IP offering and similar bandwidth and financial constraints present challenges to the ubiquitous deployment of streaming technologies across GuardNet XXI’s future IP backbone. Failure to predefine and limit traffic types to such GuardNet XXI supportable protocols may negatively impact mission critical data residing on the same data paths and thus cause high-impact application failures, end-user expectations and the ability for Information Systems Division Communications Operations Branch) (AIS-CO) to support multimedia streaming across the IP backbone.    

3. Recommendations:

a. There are complex challenges of supporting multiple proprietary streaming multimedia technologies and a mix of standards such as RTP, RTCP, MMS, MPEG-4
, H.261, H.263 and H.264.  Protocols such as MPEG4IP
 provide open and standards-based end-to-end systems for streaming multimedia.  It is recommended that the ARNG adapt similar supportable and open algorithms for streaming video and audio that are standards-oriented and free from proprietary protocols and extensions.  
b. The successful implementation of streaming media across GuardNet XXI by all require bandwidth upgrades to sustain expected enterprise collaboration requirements and to support new, emerging technologies such as: MPEG-4, H.264, proxy-caching, and live-splitting when combined offer industry leading capabilities for superior quality streaming across IP networks.  It is recommended that once the IP infrastructure is fully deployed, AIS-CO engineering resources scientifically investigate, identify, and perform a feasibility study of supporting streaming technologies across GuardNet XXI
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