














and attackers will develop in the future. For those who are
interested in participating, more information is available at
VerifiedVoting.org.

His talk generated numerous questions. Two audience
members asked whether paper trails were more reliable
than electronic ones, and Dill responded that paper-based
voting also needs to be subjected to more scrutiny but that
voter registration and verification are separate issues.
There was also a discussion about how secure but complex
technologies can lead to errors, and Dill emphasized the
importance of good human-factor design for both voters
and election volunteers. When asked about the plausibility
and potential effectiveness of increasing election central-
ization and uniformity with a constitutional amendment,
Dill replied that the federal government can only regulate
the national elections and not the hundreds of local elec-
tions. Additionally, the federal government is slow and
counties and states are easier to influence. The bottom-up
approach is part of what makes the trustworthy e-voting
campaign so resource-intensive.

OBFUSCATION

m Binary Obfuscation Using Signals

Igor V. Popov, Saumya K. Debray, and Gregory R. Andrews,
The University of Arizona
Summarized by William Enck (enck@cse.psu.edu)

Saumya Debray began by reviewing background material.
The program compilation process strips the high-level
code semantics from an application. Reverse engineering
and disassembly can reestablish these semantics from a bi-
nary executable. Sometimes, a program’ author wants to
keep high-level code from prying eyes. Binary obfuscation
provides such a mechanism. However, motivations ranging
from protecting intellectual property to concealing mal-
ware make binary obfuscation a double-edged sword.

There are two classes of reverse engineering: static and dy-
namic. As the names indicate, static analysis does not exe-
cute code. It has many advantages, including complete
code coverage and simpler algorithms; however, it cannot
account for self-modifying code. Dynamic analysis, in con-
trast, accounts for self-modifying code, but it only disas-
sembles the executed code. Additionally, it requires signifi-
cantly more complex algorithms in order to track state.
Furthermore, running code can take defensive measures to
hide execution from debuggers. The goal of this work is to
make static reverse engineering so impractical that the ad-
versary is forced to perform dynamic analysis, at which
point runtime defenses can be implemented.

Static reverse engineering primarily relies on control flow
analysis, which involves both identification of control flow
instructions and inference of resulting jump locations. In
short, it must find where code branches and where it ends
up. Hence, the authors hypothesize that hiding control
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flow instructions will make static analysis impractical.
Saumya proposes two techniques to hide legitimate control
flow instructions. First, all such instructions are converted
to “ordinary instructions” that raise a signal when exe-
cuted (e.g., a segmentation fault or division by zero). A
special signal handler traps the execution and first checks
the code location. If the instruction corresponds to a jump,
execution jumps to the correct location; otherwise, the sig-
nal is propagated to standard handlers. Second, bogus con-
trol transfer instructions are inserted at unreachable loca-
tions, further confusing the static analysis tool. Saumya ex-
plained that this binary obfuscation technique makes static
analysis both provably NP-hard (when pointer aliasing is
introduced) and practically expensive. Finally, he showed
that the technique is a very effective deterrent against pop-
ular disassemblers and incurs only a 21% slowdown.

David Wagner pointed out that the kernel traps signals,
thereby allowing the kernel to observe control flow.
Saumya indicated that this is dynamic analysis, and the
goal of the work was to force the adversary to use dynamic
analysis; other defensive runtime mechanisms can be used
to thwart such attacks. Another audience member raised
concern over the location of the mapping table used by the
special signal table to determine if a signal is really a jump.
Saumya replied that there are multiple ways to obfuscate
the mapping table, for example, smearing it across the
code; however, the current implementation uses a simpler
method of XORing addresses.

m Active Hardware Metering for Intellectual Property
Protection and Security

Yousra M. Alkabani and Farinaz Koushanfar, Rice University

Farinaz Koushanfar explained hardware piracy. Chip fabri-
cation facilities cost billions to build and maintain. Most
hardware design firms can’t afford such facilities and there-
fore outsource the fabrication process. Unfortunately, to do
so, design firms must divulge their raw intellectual prop-
erty (IP) and have no way to ensure the honesty of the fab-
rication facility. Hardware IP piracy has been estimated to
cost one billion dollars per day. The solution is active
hardware metering, a process that ensures that pirated fab-
ricated chips are unusable. A number of passive hardware
metering systems have been proposed; this is the first
work to consider the active variety.

Active hardware metering aims to protect a design firm
from a fabrication facility wishing to make extra copies to
sell for itself. Note that this is a well-funded adversary, as it
owns a multi-billion-dollar facility. Farinaz proposes an ap-
proach where fabricated integrated circuits (ICs) are ini-
tially locked, and the design firm must unlock each IC be-
fore it can be used. This is done by adding additional use-
less states into finite state machine (FSM) logic. The re-
sulting Boosted FSM (BFSM) is seeded by a unique value
for each fabricated chip. This value is derived from fabrica-
tion variability as shown by Su et al. in ISSCC'07. With
high probability, the IC starts in an inoperable state, and



only the design firm has the ability to correctly transition
the BSFM into the correct operational state. To further hin-
der adversarial analysis and protect against brute force at-
tacks, the BSFM may also contain black-hole states that
render the IC useless. Finally, Farinaz explained that FSM
logic contributes only a minimal amount to overall chip
area, and converting FSMs to BFSMs has negligible impact
on chip size. Further analysis shows the same for power
consumption and timing delays.

Adrian Mettler inquired whether the logic containing fabri-
cation-specific identification circuitry could be removed
from the IC netlist, thereby allowing simulation to derive
BFSM logic and allowing the adversary to unlock chips.
Farinaz replied that hardware simulation is nontrivial. A
single simulation can commonly take over six months for
today’s microprocessors. Furthermore, as circuit compo-
nent size metrics count atoms, variation is very important.
The nondeterministic portions cannot be taken out of the
design. Robert Cunningham expressed concern over the
scalability of incorporating active metering. Farinaz replied
that much of the process is automated, and the parts that
needed to be hand-designed could be automated by incor-
porating the technique into existing hardware design tools.

INVITED TALK

® Advanced Rootkits

Greg Hoglund, HBGary
Summarized by Sarah Diesburg (diesburg@cs.fsu.edu)

Greg Hoglund’s talk covered funded rootkits, types of at-
tackers, a new attack trend of desktop exploitation, classi-
fications of rootkits, ways in which rootkits may be in-
stalled, goals of rootkits, and, finally, how to build, pack-
age, and install a rootkit. Although Hoglund’s talk was tar-
geted at Windows operating systems, the general concepts
can be applied to all other major operating systems.

A funded rootkit is subversive malware developed with a
budget. Hoglund reminded us that rootkit authors put
rootkits they are making through an extensive testing and
development process by testing them against all known
antivirus software. Types of rootkit authors include compet-
ing corporations, foreign and multinational corporations,
foreign governments, intelligence services of friendly and
allied countries, former intelligence officers, extremist
groups, and organized crime and drug cartels. Many orga-
nizations do not report rootkit exploitation, so the extent
of this problem is relatively under-reported.

Desktop exploitation was discussed as the culmination of
recent rootkit trends. It involves such desktop applications
as Yahoo! Toolbar Helper, Microsoft Certificate Authority
Control, Crystal Reports Control, and Quicktime. A paral-
lel was drawn between desktop exploitation attacks and
Internet attacks by comparing exposed system API calls to
exposed TCP ports.
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Hoglund felt that the current method of classifying root-
kits based on technological mechanisms is too inflexible.
He described multiple rootkit types and gave examples of
each. These types include tool trojans and log cleaners,
permanent installations of parasitic code into existing pro-
grams, basic backdoor programs, operating system trojans,
dynamic parasitic infections of existing processes, parasitic
application extensions, modifications of operating system
library functions, parasitic device drivers, free code, mem-
ory cloaking rootkits, rootkits that hide from DMA, root-
kits for embedded systems such as cell phones, rootkits
lower in hardware such as hypervisors, boot vectors, and
overflow activation.

Finally, methods of building and packaging rootkits were
discussed and snippets of code were shown. These pieces
of codes and methods are available at www.rootkit.com.

A questioner asked how Hoglund believes we should de-
sign security solutions in the future. Hoglund suggested
that the problem might be solved through trusted comput-
ing and DRM in hardware-level support. Another person
asked whether there will always be a never-ending supply
of undiscovered rootkit techniques, and Hoglund believes
there will be until hardware stops it. He also commented
that the price of rootkits is rising because demand is ris-
ing.

NETWORK SECURITY

® On Attack Causality in Internet-Connected Cellular
Networks

Patrick Traynor, Patrick McDaniel, and Thomas La Porta,
The Pennsylvania State University
Summarized by William Enck (enck@cse.psu.edu)

Patrick Traynor began by warning of the paradox of spe-
cialization. Optimizing a subset of functionality provides
benefits under normal conditions, but it causes disasters
when the environment changes. A canonical example is
the Tacoma bridge collapse. Although the bridge was de-
signed to withstand strong forces, it was only a 40-mph
breeze that led to its collapse. We are seeing a similar phe-
nomenon with today’s telecommunications networks. They
were designed for rigid constraints and use patterns; how-
ever, many assumptions no longer hold because of the in-
corporation of the Internet. We have seen a number of
low-bandwidth attacks against cellular networks, and
Patrick claims that adding more bandwidth will not solve
the problem. He believes the problems are the result of a
clash in design philosophies, that is, the connection of
smart and dumb networks, which differ in conceptual defi-
nitions such as traffic flow.

To further justify his claim, Patrick introduced two new
low-bandwidth attacks against cellular data networks.
GPRS (the data service for GSM) sets up channels when-
ever a client requires communication. This is an expensive
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operation which potentially requires multiple paging se-
quences to locate a device. To alleviate setup strain, de-
vices maintain the channel for at least five seconds. How-
ever, there are a limited number of channels. GPRS specifi-
cations allow for up to 32 concurrent flows per sector,

but many equipment manufacturers use less, for perfor-
mance reasons. Exhausting this virtual channel resource is
straightforward. An adversary need only ping 32 devices in
a sector every five seconds to ensure all channels are occu-
pied. Patrick used mathematical analysis and simulation to
show that an adversary only requires 160 kbps of band-
width to block 97% of legitimate traffic in Manhattan, a
value dwarfed by the theoretical maximum capacity of 73
Mbps. A similar attack is shown to be effective on the
PRACH (packet random access channel).

So what is the problem here? For phone calls, the channel
technique makes sense; the setup costs are amortized by
multiple-minute phone calls. Data communication, how-
ever, does not fit this mold, and many protocols (e.g., in-
stant messaging) require only very small messages with
significant delays between network use. Throwing more
bandwidth at the problem does not reduce setup latencies.
Patrick showed a simple throughput equation as a function
of packets, setup latency, and bandwidth. He explained
that as bandwidth is taken to infinity, the throughput is
entirely reliant on setup latency. Hence, although the rigid
design works well for phone calls, the choice of a circuit-
switched network architecture provides a fundamental lim-
itation because the cellular network is attached to the In-
ternet, where end points do not care about what happens
inside (as in the end-to-end argument).

In the question and answer session, Niels Provos agreed
with the fundamental problem of specialization and in-
quired how the telcos are going to fix the problem. Patrick
replied that he cannot speak for them directly, but tech-
nologies such as WiMAX are promising; however, 4G is in
its infancy, and it might be a while before these networks
are deployed. Another audience member asked how much
of the current design is dictated by battery power and if
this will prevent architectural changes. Patrick agreed that
power limitation of phones has a large influence, but this
will change as providers expand to target laptops and more
versatile devices.

m Proximity Breeds Danger: Emerging Threats in Metro-area
Wireless Networks

W.Y. Chin, Institute for Infocomm Research (I°R), Singapore;
V.T. Lam, University of California, San Diego; S. Sidiroglou,
Columbia University; K.G. Anagnostakis, Institute for
Infocomm Research (I’R), Singapore

Summarized by William Enck (enck@cse.psu.edu)
Periklis Akritidis began by reminding the audience of the
pervasiveness of wireless networks. According to wardriv-

ing data, most access points are left unprotected. Of the re-
maining protected access points, most use WEP, which has
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been broken many times over. In metropolitan areas, ac-
cess points are literally on top of one another, and wireless
clients can easily see multiple SSIDs. This work proposes a
new theoretical worm, called a wildfire worm, which
spreads by physical proximity to wireless access points.

The wildfire worm gets its name from the way it propa-
gates. Once infected, a wireless host listens for other SSIDs
and, if one is found, it attempts to infect hosts on that net-
work. In turn, those hosts infect other hosts on adjacent
networks, and so on. There are two techniques to propa-
gate a wildfire worm: pull and push. The pull technique
requires the victim host to download malicious code (from
a Web site), which may be achieved via ARP or DNS poi-
soning. More interesting is push propagation. To better un-
derstand the propagation potential, public wardriving data
from major metropolitan areas was acquired and analyzed,
suggesting that in denser areas, a well-crafted worm can
infect up to 80% of wireless hosts within 20 minutes.

The existence of such an out-of-band worm allows for a
twist on a number of well-known attacks. Among these are
packet sniffing, ARP and DNS spoofing, and phishing. Ad-
ditionally, Periklis proposes tracknets, in which an attacker
“rents” wireless networked zombie hosts to track specific
users as they move throughout the city. All attacks are
much more practical with the use of a wildfire worm, be-
cause the adversary is within the network. Furthermore, it
is harder to extinguish, because it does not rely on the In-
ternet to communicate. Fortunately, all is not lost. Periklis
proposes a number of countermeasures, which when used
in conjunction will limit the effectiveness of many attacks
while allowing the wireless networks themselves to remain
open.

Angelos Stavrou asked whether a fast-moving car could aid
propagation speed. Periklis replied that this would be simi-
lar to seeding the attack in more locations. Another audi-
ence member inquired about wildfire worms applied to ac-
cess points that separate an internal wireless network from
an intentionally open and public wireless network. Periklis
said that if the attack can bypass the access point, it can
still occur. A final audience member noted that there is
something useful and attractive about having an open ac-
cess point environment and inquired if there is any way to
salvage it. Periklis replied that the reactive and filtering
techniques described in their paper will allow networks to
remain open.

® On Web Browsing Privacy in Anonymized NetFlows

S.E. Coull, Johns Hopkins University; M.P. Collins, Carnegie
Mellon University; C.V. Wright and E Monrose, Johns Hopkins
University; M.K. Reiter, Carnegie Mellon University

Scott Coull began by explaining that many research areas
desire real network logs. Network administrators realize
the benefit of such research and would like to provide logs;
however, their primary function is to protect the
anonymity of their users. For example, if many employees
visit monster.com, a clueful investor may steer clear of that



company’s stock. A number of anonymization techniques
have been proposed, but how effective are they? If made
public, anonymized network logs are available for long pe-
riods of time and are subject to the scrutiny of complex in-
ference algorithms. Previous work has revealed a number
of flaws in anonymization processes; however, Scott be-
lieves there is more to learn. Ultimately, the goal is to bet-
ter understand what properties are necessary for secure
anonymization and to provide guidance to publishers de-
siring to contribute their data.

This work specifically considers anonymized NetFlow
data, which consists of a time-ordered sequence of records.
Each record provides information about packets in a TCP
connection between a server and a client. The goal of the
adversary is to find a specific Web site. The general ap-
proach is to download the front page of the target Web site
and compare the many possible flows to the data set. Pre-
vious work has considered purely flow analysis; however,
as Scott indicated, objects often shift between flows, result-
ing in an overlap between Web sites. Hence, the cumula-
tive size of the Web page is incorporated. Analysis shows
that each Web server for a given site serves a unique set of
Web objects discernible in a 3D plot. Furthermore, physi-
cal servers that occupy the same space, owing to servicing
the same sort of content, can be consolidated into logical
servers. Now, each Web site can be identified by the pres-
ence of transactions with specific servers, and a Bayes Be-
lief Network is used to match the target Web site to the
data set. The deanonymization technique was evaluated in
a number of scenarios, including two real-world scenarios
with real data. The evaluation found that complex but sta-
ble sites are very detectable; simple sites have high false
detection rates; and volatile sites result in low true detec-
tion rates.

An audience member inquired how easy it would be to
find multiple sites matching the same model (i.e., is there
deniability?), Scott replied that it is hard to tell from the
small sample set of Web sites they have tested thus far. He
believes that the more complex the site is, the harder it
will be to find a Web site with a similar fingerprint. An-
other audience member posited that the more sensitive
part of the problem is identification of the client IP ad-
dress. How clustered is the data if you try to detect IP ad-
dresses? Scott replied that previous work shows that client
IP addresses do not provide much information about
users. However, other knowledge, such as knowing a spe-
cific person is always in the office at 8 a.m., will go a long
way toward deanonymizing that person’s traffic. Finally,
Roger Dingledine asked about the reason for including the
sensitive fields in the first place, and, for that matter, who
is allegedly using the data? Scott replied that simply re-
moving the fields makes the data useless. There are a num-
ber of repositories (e.g., DHS predict) that are invaluable
in areas such as IDS. Fabian Monrose added that the up-
shot is that past threat models are too weak and this work
helps better understand anonymization. The goal is not to
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stifle the release of anonymized data but to get more peo-
ple involved to help build better frameworks.

INVITED TALK

m Covering Computer Security in The New York Times

John Schwartz, The New York Times
Summarized by Sarah Diesburg (diesburg@cs.fsu.edu)

John Schwartz began by commenting on the oddity of a re-
porter functioning as a speaker instead of being on the
other side of the podium. Schwartz went on to discuss
what he sees as a general view of mainstream media: The
mainstream media often get technical stories wrong, and
get them wrong repeatedly, because their reporters are not
technically adept, are looking for scare stories, and are try-
ing to get the newspaper equivalent of ratings. He was
there to talk about why this isn’t true for those in the re-
porting industry that work at the top of the game, and that
it truly is possible to write about these issues without

hype.

Schwartz jumped right into his views of the reporting in-
dustry, his values when reporting a technical story, trends
in the newspaper industry, and general advice on getting a
story reported correctly. One of his mottos is “Dare to be
dull.” He believes it is important to cover what is most im-
portant and that it will get out to the public even if it is
not the front-page story. He acknowledges that some jour-
nalists are aiming to write “sensational” pieces, and he ad-
vises us to avoid them. Instead, find those journalists who
hold the old-fashioned concept of “serving the reader.”

He acknowledges the substantial effect the Internet has
had on the newspaper business. People expect to get free
news online, and this brings new challenges to the
industry.

As the floor was opened to questions, one questioner
asked about those doing the fact-checking for technical ar-
ticles, as it seems that many of them are not very accurate.
Schwartz commented that some publications tend to push
journalists to write too much and too fast. He is also
stunned by what he sees as lack of attention to detail and
lack of caring. His advice is to figure out who in the indus-
try gets it right. Another questioner asked whom he
should contact if he has important knowledge. Schwartz
said that local reporters are very accessible, and an offer

of help can go a long way. In response to a question about
how it seems reporters always want to give the other side
of the story equal weight, even if one side of the story is
obviously more accurate, Schwartz said that he believed
that everyone affected by a story needs to be in it. None-
theless, he added, there is a tendency in the media to
equate balance with equal weight. He says many reporters
don't reflexively understand the distinction, but a good re-
porter needs to understand this.
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WORK-IN-PROGRESS REPORTS

Summarized by Adrienne Felt (felt@virginia.edu)
® VM-Based Malware Detection System

Yuhei Kawakoya, NTT Information Sharing Platform
Laboratories

In this presentation, Kawakoya introduced two methods of
externally monitoring the security of a virtual machine.
Current antivirus software is installed in the same operat-
ing system that it is trying to protect, which gives malware
a way to attack the antivirus software. However, Kawa-
koya’s approach separates the protection mechanism from
the protected operating system. In the first of the two
methods, called Outside System Call Hooking, the host OS
recognizes the invocation of a system call and checks the
status of the guest OS. The second technique, Execution
Cache Investigation, uses pattern matching to compare the
cache with static virus signatures. An implementation
demonstrated the effectiveness of this approach with sam-
ples collected from the wild.

m Controlled Reincarnation Attack to Subvert Digital Rights
Management

E John Krautheim and Dhananjay S. Phatak, University of
Maryland, Baltimore County

This presentation explained how to use a virtual machine
(VM) to circumvent digital rights management restrictions.
The simplest way to use a VM to avoid copyright con-
straints is to store the software or media in a VM with the
correct state (e.g., system time). This can be prevented by
requiring communication between the product and a com-
pany server, with the server remotely maintaining the state
of the license. Krautheim then outlined how virtualization
technology can be used to fake the server’s half of the com-
munication to trick the product into believing it has re-
ceived permission to be used. Copies of the VM are identi-
cal at startup, so the VM-server communication will be ex-
actly the same for each instance of the VM. In a “controlled
reincarnation” attack, the server’s authentication can be
sync’d and replayed indefinitely to provide access to the re-
stricted content without needing to break the communica-
tion’s encryption. Krautheim and Phatak are working on a
defense for this attack that works by preventing the execu-
tion of restricted content in a virtual machine. The pro-
tected media would come packaged with a utility that uses
timing benchmarks to detect a virtualized environment.

u The Performance of Public Key—based Authentication
Protocols

Kaiqi Xiong, North Carolina State University

Kaiqui Xiong compared the performance of two authenti-
cation schemes that combine Kerberos and public key
cryptography. Public-Key Cross Realm Authentication in
Kerberos (PKCROSS) reduces the need for maintaining
cross-realm keys so that Kerberos is easier to implement
on large multirealm networks. Public Key Utilizing Tickets
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for Application Servers (PKTAPP) was intended to im-
prove the scalability of PKCROSS, but Xiong showed that
PKTAPP does not actually scale better than PKCROSS. He
also showed that PKCROSS outperforms PKTAPP in multi-
ple remote realms.

® Automatic Vulnerability Management Based on Platform
Integrity
Megumi Nakamura, Seiji Munetoh, and Michiharu Kudo, IBM,
Tokyo Research Laboratory

This presentation discussed automatic vulnerability check-
ing, the goal of which is to simultaneously reduce the ad-
ministrator workload and improve security. However, auto-
mated security tools have weaknesses and can be attacked.
Nakamura et al.’s work uses a trusted platform module to
store integrity and vulnerability information about the se-
curity tools so that they can be compared. When a discrep-
ancy between the expected and actual integrity values is
found, the vulnerability information is used to diagnose
the problem. This places some of the responsibility for se-
curity on the hardware, which is more trustworthy than
software-only approaches.

m Attacking the Kad Network

P Wang, J. Tyra, T. Malchow, Y. Kim, N. Hoppet, D. Foo Kune,
and E. Chan-Tin, University of Minnesota

The authors of this work created a successful attack on the
Kad network, which supports the eDonkey peer-to-peer
file-sharing network. They found structural vulnerabilities
that allowed them to interfere with the entire network’s
keyword search functionality from a small number of
nodes. Their experiments showed that their attacks
worked on eMule and aMule, the most popular Kad
clients, and that a single user could halt 65% of Kad
searches. These structural weaknesses could be exploited
to target specific keyword searches or to hijack the net-
work for DDoS attacks.

® Virtual Machine Introspection for Cognitive Immunity
(VICD

Timothy Fraser, Komoku, Inc.

Timothy Fraser presented a rootkit detection and repair
system that uses virtualization and artificial intelligence to
monitor the state of an operating system. In the setup, a
GNU/Linux kernel is observed while running in a Xen vir-
tual machine. The VICI system is trained to detect and
undo the behavior of kernel-modifying rootkits. The artifi-
cial intelligence is based on the Brooks Subsumption archi-
tecture for autonomous robots and is expected to improve
its performance over time.

® Polymorphic Shellcode Detection Using Emulation

Michalis Polychronakis, Foundation for Research &
Technology—Hellas (FORTH)

Michalis Polychronakis presented a network-based behav-
ioral analysis system designed to detect malicious shell-



code. The detector runs on a network intrusion detection
system CPU that intercepts and inspects traffic. Unlike tra-
ditional malware techniques, their system does not do pat-
tern matching for known static signatures. Instead, it exe-
cutes the instruction sequences included in the traffic and
analyzes the behavior of the code. The focus on behavior
allows for the detection of new attacks and self-modifying
polymorphic code. This approach was shown to be effec-
tive on a real-world deployment of the system. An audi-
ence member asked about false positives, and Polychron-
akis responded that the only two false positives were due
to a bug that was subsequently fixed.

u CANDID: Preventing SQL Code Injection Attacks
Prithvi Bisht, University of Illinois, Chicago

Prithvi Bisht presented a defense against SQL injection at-
tacks that compares the post-input query to the program-
mer’s intended query structure. He said that a SQL injec-
tion attack, by definition, changes the structure of the in-
volved query. The defensive system attempts to dynami-
cally discover the structure of the programmer’s intended
query by evaluating the query behavior over known be-
nign inputs. The system has been implemented in a tool,
CANDID, that transforms and thereby safeguards Java Web
applications.

® Protecting User Files by Reducing Application Access

William Enck, Patrick McDaniel, and Trent Jaeger; SIIS Lab,
Pennsylvania State University

This presentation introduced new file access controls that
prevent files from being accessed by programs that are not
on a permission whitelist. PinUP, an access control overlay
for Linux, extends file system protections by explicitly
defining program access permissions at the inode level.
This approach is intended to make file access control more
intuitive and secure by saying that data should only need
to be accessed by applications that the user specifies. An
audience member asked whether PinUP is vulnerable to a
confused deputy attack, but Enck clarified that this is not
currently a problem since PinUP has not yet been imple-
mented for binary applications.

® Securing Web Browsers Against Malicious Plug-Ins
Mike Ter Louw, University of Illinois at Chicago

Mike Ter Louw described the dangers of Web browser
plug-ins and how to defend against them. To demonstrate
the potential harm that could be done by a plug-in, the au-
thors of the work created a malicious extension called
BrowserSpy that can be installed without special privileges.
Once installed, it has access to all the functionality of the
browser. They then created a code integrity checking tech-
nique to control the plug-in installation process and de-
fend against malicious extensions. They are also exploring
behavioral analysis to monitor the actions of extensions.
More information and details can be found in the work
“Extensible Web Browser Security,” published at the Detec-
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tion of Intrusions and Malware and Vulnerability Assess-
ment in 2007.

® Detecting ISP-Injected Ads with Web Tripwires

Charles Reis, Steven D. Gribble, and Tadayoshi Kohno,
University of Washington; Nicholas C. Weaver; ICSI

Some ISPs have begun altering Web page content to add
advertisements and paid links to Web sites. The authors of
this work created a Javascript Web tool that allows users to
determine if their Web content is being modified by ISPs.
The tool is aware of its intended content and can detect
when it has been changed. Their site received approxi-
mately 50,000 hits from Digg and Slashdot, leading them
to identify several kinds of ad injections. They have not
yet revealed the names of the ISPs that are practicing this
form of advertising. The tool is available at http://vancou-
ver.cs.washington.edu. The topic proved extremely inter-
esting to audience members and received several ques-
tions. One audience member asked whether it was possible
for them to differentiate between site changes made by a
client-side adware proxy and ISPs; Reis admitted that it is
not always possible, but they tried. Another asked whether
ISPs could use this same method of site code injection for
a beneficial service such as local tailoring, but Reis clari-
fied that although that could be good it is not what is hap-
pening.

 Leveraging Non-Volatile Memory for Advanced Storage
Security

Kevin Butler, Pennsylvania State University

Kevin Butler introduced ways to use fast-access non-
volatile RAM-enhanced hybrid disk architectures to facili-
tate secure processes such as authenticated encryption. A
secure boundary is placed between the disk interface and
the operating system, with the operating system as an un-
trusted party. This approach is significantly more sophisti-
cated than what is possible with traditional storage sys-
tems.

u Tor
Roger Dingledine (arma@mit.edu)

Tor is an anonymous browsing site funded by various or-
ganizations including the DoD and EFE The third largest
group of users is in China, where Tor gives users the abil-
ity to circumvent Chinese Internet censorship. Roger Din-
gledine challenged the audience to help plan for the possi-
bility that China will try to block access to Tor. One sug-
gestion is to allow a non-Chinese user to act as a relay be-
tween the Chinese user and a Tor bridge, but how can this
be set up? It would be necessary to hide thousands of IPs
from the Chinese government yet give them out one at a
time to users. Dingledine discussed the use of scarce re-
sources, such as time and IP addresses, to determine which
IPs are distributed. He said that the project is looking for
members and needs ideas from the security community.
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