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Video IBPster and the 
Components of Logistical 
Networking

Logistical Networking is a new way of synthesizing networking and storage to create a 
communicative infrastructure with data persistence for distributed applications of all 
types. Included in the large class of applications that can benefit from Logistical Network-
ing are network multimedia delivery, manageable movement of massive data sets, reliable 
multicast, and the management state for distributed Grid applications. Researchers from 

the Logistical Computing and Internetworking (LoCI) Laboratory at the 
University of Tennessee, where work in Logistical Networking is being 
pioneered, have developed a simple application—Video IBPster—to 
demonstrate how this technology can be employed to perform better 
and more flexible multimedia delivery.

Video IBPster is a prototype application that can deliver video at high 
performance over Abilene using technology that is simpler and less ex-
pensive to deploy than current approaches to streaming video. To ach-
ieve this goal it combines all of the basic components for Logistical Net-
working—Internet Backplane Protocol (IBP), the exNode, the Logistical 
Runtime System (LoRS), and the Logistical Backbone (L-Bone). Figure 1 
shows Video IBPster in action. A brief look at these components, all of 
which are open source and freely downloadable from the LoCI web site, 
will help make their use in IBPster clear.

Internet Backplane Protocol (IBP): IBP is the key enabling technology 
for Logistical Networking, providing a low level mechanism for manag-
ing remote storage as a sharable network resource. Modeled on IP 

datagram service, it is designed to make it possible to infuse the network with storage re-
sources that can be shared, scaled up, and exposed for external scheduling just as IP 
datagram service is. In order to maximize scalable sharability, it provides a primitive ab-
straction of network storage that implements only the most common functions necessary 
to make a storage resource usable, while keeping its semantics as weak as possible. IBP 
allocations are lightweight, and their normal mode is time limited so that policies set on 
the “depots” can enforce predictable time multiplexing of the resource (disk, RAM, etc.) to 
increase its sharability. 

exNode: Logistical Networking is built on “end-to-end” design principles, which means 
that storage services with strong properties—reliability, fast access, unbounded alloca-
tion, unbounded duration, etc.—must be created in higher layers that aggregate more 
primitive IBP byte-arrays beneath them. To apply the principle of aggregation to exposed 
storage services, however, it is necessary to maintain state that represents such an aggre-
gation of storage allocations , e.g. distribution or replication across multiple depots. Fol-
lowing the example of the Unix inode, a single, generalized data structure called an exter-
nal node, or exNode, has been implemented to aggregate byte arrays in IBP depots to 
form a pseudo-file (Figure 2). To maximize application independence and interoperability, 
exNodes encode their resource information (e.g. IBP capabilities, URLs, etc.) and associat-
ed metadata in XML.

Logistical Runtime System (LoRS): The exNode provides the basis for the Logisti-
cal Runtime System (LoRS), which is a set of generic tools for implementing files and other 
storage abstractions with a wide range of characteristics, such as large size (through frag-
mentation), fast access (through caching), and reliability (through replication). By using 
the LoRS tools, applications requiring these characteristics can obtain them from the ag-
gregate pool of storage resources without having to have any single IBP depot that offers 
them separately. 

Logistical Backbone (L-Bone): The L-Bone is an experimental deployment of IBP de-
pots (currently +2TB) in the wide area network that provides a distributed runtime service 
allowing clients to perform IBP depot discovery. IBP depots register themselves with the 
L-Bone, and clients may then query the L-Bone for depots that have various characteris-

tics, including minimum storage capacity and duration requirements, and basic proximity 
requirements. Once the client has a list of IBP depots, it may then request that the L-Bone 
use the Network Weather Service (NWS) to order those depots according to bandwidth pre-
dictions using live networking data.

Now the IBPster application combines all these components to enable a user to manage 
MPEG audio or video files in IBP depots in the network. First an MPEG file is uploaded to the 

L-Bone using the LoRS upload tool, which returns an ex-
Node in the form of an XML file.

The upload may be done so that the file is split up into 
blocks and replicated and then stored on IBP servers 
that are close to a certain network neighborhood. For ex-
ample, in Figure 3(a), an MP3 file is uploaded into IBP 
buffers, splitting the file into three blocks, and replicat-
ing each block three times. Since exNode files are XML 
serializations, they may be transported easily by mail, 
FTP, HTTP, and so on. This means that whenever and 
wherever the user wants to listen to his MP3 file, he 
may call the LoRS download tool for this file, bringing in 
the pieces in order from whichever IBP servers are clos-
est. Moreover, if the user has access to an IBPster MP3 
player, then the player can play the exNode file by per-

forming a streaming download, as depicted in Figure 3(b). As before, this process down-
loads the closest blocks of the file, using the L-Bone’s tools for proximity detection, based 
on the Network Weather Service.

At the Internet2 Spring Member Meeting we demonstrated the use of IBPster to play MPEG 
video at high performance across Abilene. IBPster was able to play large video files 
(50MB+) in real time without the need for a specialized video server or UDP streaming serv-
ices. By applying multithreaded TCP download to a video that is replicated and striped 
across depots on the L-Bone, and doing all the necessary buffering in the client, IBPster 
achieved transfer rates in excess of 60Mbps while playing the video smoothly.

Start Logistical Networking Today: All the software needed for doing Logistical Net-
working—the IBP client and server, the exNode library and LoRS toolkit, and the L-Bone 
clent—is open source and readily available on the LoCI website, so our global community 
is growing rapidly. There are two basic ways that you can participate. First, the L-Bone is a 
preproduction research infrastructure provisioned with multiple terabytes of storage that 
is freely available for use by the academic research and education community. By down-
loading and installing the client software for the L-Bone and the LoRS tools, you can start 
using this infrastructure today to explore the power of this kind of shared network storage. 
Second, you can put up your own IBP depot and contribute to the L-Bone community. IBP 
depots are easy to deploy and manage, and the storage resources they contain can be 
shared in either dedicated or non-dedicated mode. Although spare hardware resources can 
be easily used, dedicated hardware with substantial storage can be relatively inexpensive 
(approx. $5K per terabyte as of October 2002); sample configurations similar to the sys-
tems deployed by LoCI Lab are described on the website. 

Please visit our website (http://loci.cs.utk.edu) and start enjoying the benefits of Logistical 
Networking today.

Figure 3: How IBPster works: (a) the 
user uploads an MP3 file, specifying 
three blocks, each replicated three 
times. (b) the user plays the MP3 file 
using an MP3 player at a different 
location. This MP3 player reads the 
exNode, and plays the MP3 in a 
streaming fashion, downloading 
blocks from the closest IBP depots. 

The work of LoCI Laboratory is supported by the National Science Foundation, the 
Department of Energy, and the University of Tennessee’s Center for Information Technology 
Research (CITR).

Figure 2: The exNode compared to a 
Unix inode.

Figure 1: Video IBPster in action: A 
video file plays as it downloads from 
multiple IBP depots in our global 
infrastructure. Multiple, standard TCP 
streams are used to achieve high-
performance, but no streaming server 
is involved.
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