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ABSTRACT
As smart phones and mobile devices are proliferating, the
traffic volume generated by them is growing drastically these
days [1]. Due to these devices are often connected to WiFi
access points (APs) for the first/last mile accesses to the
Internet, WiFI APs accommodate large traffic to and from
these mobile devices. We observe that while downloading
large content onto such mobile devices is often aided by
caches placed at and near the WiFi APs, uploading has rarely
been considered. This paper proposes a viable uploading ac-
celeration service on WiFi APs. To the best of our knowl-
edge, this paper is the first to introduce the design of the
framework of upload acceleration for mobile devices. We
also implement our first prototype system on top of virtual-
ized WiFi APs and evaluate the reduction of upload time of
video files via our prototype.

Categories and Subject Descriptors
C.2.1 [Network Architecture and Design]: :Wire-
less Communication

General Terms
Design, Performance, Experimentation

Keywords
Wireless, Upload, Virtualization, Cache, Mobile Clients

1. INTRODUCTION
Recently, many popular cloud computing applications

and services such as Youtube and Facebook have been
developed on mobile devices so that users may directly
upload and share photos, video, documents (so-called
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User-Generated-Content (UGC)) to data-centers. How-
ever, compared with download, the throughput of up-
load is not satisfactory due to the following possible rea-
sons: First, a network operator often configures asym-
metric connectivities for uplink and downlink as ob-
served in ADSL, for example. Second, as mentioned,
caches placed at or near the WiFi APs are also helpful
for accelerating the data download.

Since minimizing power consumption is always the
center of mobile computing, it is crucial to quickly com-
plete data transmission so that mobile devices may not
stay connected to APs long, thus, may become highly
mobile, and also may save their battery power. Now
that uploading relatively large content such as video
clips taken by mobile devices becomes popular, it is im-
portant to accelerate the upload performance for mobile
devices.

This paper proposes a system design to enable up-
load caching to accelerate upload communication, tak-
ing WiFi access points as an example. We first de-
scribe the system design for our service and then intro-
duce our prototype system and evaluate its performance
for reducing latency in uploading large user-generated-
content (UGC).

2. SYSTEM DESIGN FOR UPLOAD ACCEL-
ERATION SERVICE

We design our system for upload acceleration service
on WiFi APs as shown in Figure 1.

2.1 Wireless Extension by Virtualized WiFi Ac-
cess Point

In our system each WiFi AP holds multiple VMs and
Open vSwitches [2] so that we can selectively redirect
the target flows and enable upload acceleration only to
them, as shown in Figure 1.

2.2 Design and Deployment of Service
The upload acceleration service is designed to be de-

ployed inside a VM as an application-layer service. In
this way, it can be easily programmed and enabled on
top of the existing protocols. To achieve the acceler-
ation of data uploading, we ensure that packets may
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Figure 1: System Design for Upload Accelera-
tion Service

be first forwarded to the service deployed in a VM and
stored there temporarily. Then, after all the data is
received in the VM, a mobile client can close its con-
nection for uploading. Due to the direct link between
a mobile client and the AP usually has lower jitter,
more stable throughput can be achieved and the aver-
age throughput also tends to be higher compared with
the throughput on the whole link.

A user is most likely to access the most recently up-
loaded data. For example, if a user uploads a video
clip, he/she may want to review it immediately. There-
fore, it makes sense to keep the cache of the most recent
uploaded data.

Additionally, if we combine this system design with
live-migration of VMs, we can migrate the VM with up-
load acceleration service wherever a user may go. For
example, CloudRack[3] can preserve the virtual network
topology after VM migration, one possible implementa-
tion of this service is to combine CloudRack with our
upload acceleration service proposed in this paper.

3. PROTOTYPE IMPLEMENTATION AND
EVALUATION

To validate our proposal, we have developed a prelim-
inary prototype of our proposed service. We extend ba-
sic CloudRack architecture with VMs on top of a WiFi
AP. We apply HostAP driver in the Linux 2.6.35 kernel
with Open vSwitch enabled.

For our evaluation, we prepare a backend web service
that receives videos and photos from a user’s iPhone.
The web service allows the user to review all the up-
loaded data via a web browser. The front-end upload
acceleration service is also implemented as a web ser-
vice that receives the data from the user and caches and
forward the data to the backend service.

Based on our prototype implementation, we take videos
of different length and send them to the backend VM
with or without the acceleration service applied. We
record the uploading time of these videos. The result is
shown in Figure 2.

The results show that the transmission time is obvi-
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Figure 2: Results of Upload Acceleration Exper-
iments

Table 1: Standard Deviation of Upload Time

File Size(MB) Accelerated(Sec.) Non-Service(Sec.)
2.7855 0.1471 2.4382
5.9998 0.1994 2.1217
11.5449 0.8734 4.2837
23.5967 0.0748 4.1980
44.9275 0.9139 11.0462

ously reduced when the upload acceleration service is
applied. Besides, the throughput is also more stable
as the standard deviation of upload transmission time
shown in Table 1. The results show that our proposed
approach successfully reduces the transmission time and
makes it stable.

4. CONCLUSION AND FUTURE WORK
We propose a viable upload acceleration service in

this paper. Our service is practical to work on the vir-
tualized network architecture CloudRack as an exten-
sion. The current cloud services can be easily modified
for enabling our service. Our experiments using proto-
type implementation clearly show that the upload time
is considerably reduced by this acceleration service.

For future work, we plan to implement our service in
the network layer instead of application layer in order
to achieve higher throughput i and also to make the
service transparent to service providers.
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