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Description

TECHNICAL FIELD

[0001] This disclosure relates in general to the field of
information security, and more particularly, to a security
service for an unmanaged device.

BACKGROUND

[0002] The field of network and cloud security has be-
come increasingly important in today’s society. The In-
ternet has enabled interconnection of different computer
networks all over the world. In particular, the Internet pro-
vides a medium for exchanging data between different
users connected to different computer networks via var-
ious types of client devices. While the use of the Internet
has transformed business and personal communica-
tions, it has also been used as a vehicle for malicious
operators to gain unauthorized access to computers and
computer networks and for intentional or inadvertent dis-
closure of sensitive information.
[0003] EP2403210A1 describes a virtual private net-
work (VPN) client for cellular mobile devices. The VPN
network client processes network packets for securely
tunneling the network packets between the cellular mo-
bile device and the remote VPN security device. Upon
establishing the VPN connection, the VPN network client
receives a web-based home page from the secure VPN
device via a secure response, dynamically parses book-
mark links from the secure response and renders a book-
mark window using input controls native to the cellular
mobile device without invoking a web browser on the
cellular mobile device. Each of the input controls corre-
sponds to a different one of the bookmarks parsed from
the secure response. Upon selection of one of the input
controls, the VPN network client formulates and outputs
an appropriate request to the secure VPN device as if a
corresponding one of the bookmark links were selected
by the user.
[0004] US2012/151568A1 describes that a rich client
performs single sign-on (SSO) to access a web- or cloud-
based application. According to the described SSO ap-
proach, the rich client delegates to its native application
server the task of obtaining a credential, such as a SAML
assertion. The native server, acting on behalf of the user,
obtains an assertion from a federated identity provider
(IdP) that is then returned to the rich client. The rich client
provides the assertion to a cloud-based proxy, which
presents the assertion to an identity manager to attempt
to prove that the user is entitled to access the web- or
cloud-based application using the rich client. If the as-
sertion can be verified, it is exchanged with a signed to-
ken, such as a token designed to protect against cross-
site request forgery (CSRF). The rich client then access-
es the web- or cloud-based application making a REST
call that includes the signed token. The application, which
recognizes the request as trustworthy, responds to the

call with the requested data.
[0005] US2014/020072A1 describes a method and
system including storing a plurality of proxy access cre-
dentials for a user to securely access each of a plurality
of cloud computing facilities; receiving a request from a
client device for access to one of tie plurality of cloud
computing facilities; securing a communication link to the
client device, thereby providing a secure link; receiving
access credentials from the user through the secure link;
verifying an identity of the user with the access creden-
tials; assessing a security state of the client device to
determine if the client is in compliance with a security
policy; and if the client is in compliance with the security
policy, coupling the client to one of the plurality of cloud
computing facilities through a second secure link using
a corresponding one of the plurality of proxy access cre-
dentials for the user.
[0006] Malicious software ("malware") that infects a
hast computer may be able to perform any number of
malicious actions, such as stealing sensitive information
from a business or individual associated with the hast
computer, propagating to other hast computers, and/or
assisting with distributed denial of service attacks, send-
ing out spam or malicious emails from the hast computer,
etc. Hence, significant administrative challenges remain
for protecting computers and computer networks from
malicious and inadvertent exploitation by malicious soft-
ware and devices. In addition, the Internet currently in-
cludes a fast growing number of managed and primarily
unmanaged devices and users working with information
across multiple devices and with many applications (of
which more and more also cloud-based). As a result,
data protection of sensitive information becomes an im-
portant mission of computer security and the more en-
forcement points a security policy can manage, the better
the capabilities to secure data.
[0007] The present invention is defined in the inde-
pendent claims. Preferred embodiments are defined in
the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] To provide a more complete understanding of
the present disclosure and features and advantages
thereof, reference is made to the following description,
taken in conjunction with the accompanying figures,
wherein like reference numerals represent like parts, in
which:

FIGURE 1 is a simplified block diagram of a commu-
nication system for a security service for an unman-
aged device, in accordance with an embodiment of
the present disclosure;
FIGURE 2 is a simplified flowchart illustrating poten-
tial operations that may be associated with the com-
munication system in accordance with an embodi-
ment;
FIGURE 3 is a simplified flowchart illustrating poten-
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tial operations that may be associated with the com-
munication system in accordance with an embodi-
ment;
FIGURE 4 is a simplified block diagram of a commu-
nication system for a security service for an unman-
aged device, in accordance with an embodiment of
the present disclosure;
FIGURE 5 is a simplified block diagram of a commu-
nication system for a security service for an unman-
aged device, in accordance with an embodiment of
the present disclosure;
FIGURE 6 is a simplified block diagram of a commu-
nication system for a security service for an unman-
aged device, in accordance with an embodiment of
the present disclosure;
FIGURE 7 is a simplified block diagram of a portion
of a communication system for a security service for
an unmanaged device, in accordance with an em-
bodiment of the present disclosure;
FIGURE 8 is a simplified block diagram of a portion
of a communication system for a security service for
an unmanaged device, in accordance with an em-
bodiment of the present disclosure;
FIGURE 9 is a block diagram illustrating an example
computing system that is arranged in a point-to-point
configuration in accordance with an embodiment;
FIGURE 10 is a simplified block diagram associated
with an example ARM ecosystem system on chip
(SOC) of the present disclosure; and
FIGURE 11 is a block diagram illustrating an exam-
ple processor core in accordance with an embodi-
ment.

[0009] The FIGURES of the drawings are not neces-
sarily drawn to scale, as their dimensions can be varied
considerably without departing from the scope of the
present disclosure.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

EXAMPLE EMBODIMENTS

[0010] FIGURE 1 is a simplified block diagram of a
communication system 100 for a security service for an
unmanaged device, in accordance with an embodiment
of the present disclosure. As illustrated in FIGURE 1,
communication system 100 can include electronic device
102, cloud services 104, a server 106, a network 108, an
identify provider 110, and a test network element 112.
Electronic device 102 can include an electronic device
reputation 114 and a display 116. Display 116 can include
a user interface 118. Cloud services 104 and server 106
can each include one or more network application serv-
ices 120. Each network application service 120 can be
a service a user of electronic device 102 commonly ac-
cesses or uses. For example, using electronic device
102, a user may access or use network application serv-

ice 120 on a daily basis or several times a day. Electronic
device 102, cloud services 104, server 106, identify pro-
vider 110, and test network element 112 may be in com-
munication using network 108. Network 108 can include
a network services platform 122. Network services plat-
form 122 can include a rule engine module 124, a reverse
proxy module 126, a forward proxy module 128, and an
electronic device reputation database 130. Electronic de-
vice reputation database 130 can include electronic de-
vice reputation 114.
[0011] Elements of FIGURE 1 may be coupled to one
another through one or more interfaces employing any
suitable connections (wired or wireless), which provide
viable pathways for network (e.g., network 108, etc.)
communications. Additionally, any one or more of these
elements of FIGURE 1 may be combined or removed
from the architecture based on particular configuration
needs. Communication system 100 may include a con-
figuration capable of transmission control protocol/Inter-
net protocol (TCP/IP) communications for the transmis-
sion or reception of packets in a network. Communication
system 100 may also operate in conjunction with a user
datagram protocol/IP (UDP/IP) or any other suitable pro-
tocol where appropriate and based on particular needs.
[0012] For purposes of illustrating certain example
techniques of communication system 100, it is important
to understand the communications that may be travers-
ing the network environment. The following foundational
information may be viewed as a basis from which the
present disclosure may be properly explained.
[0013] Currently, unmanaged devices and the ability
to provide security services to those devices is a chal-
lenge. Previously, the devices were linked by a single
network and it was easy to control the routing and data
on that network and the routing and data communicated
to and from the device. Today, some devices are con-
nected to cloud services and other networks (e.g., the
Internet) which makes it difficult to control the routing and
data that is communicated to and from the device. For
example, in a corporate environment, some users use
their own devices to access at least a portion of the cor-
porate network and it can be difficult for an business end
administrator to provide security services to the device
because the user is the owner and administrator of the
device. Some solutions try to enforce the routing of the
traffic on a technology level (e.g., VPN, DNS, APN, agent,
etc.) but run into issues because the unmanaged device
(e.g., a bring your own device (BYOD)) by definition,
means the business administrator has no control over
the unmanaged device itself. The network connections
are not well-controllable either as the user has the ability
to log into a variety of networks (e.g., cellular providers,
private Wi-Fis, etc.). What is needed is a way to provide
security services to the unmanaged device. It would be
beneficial if a cloud application could be controlled in the
network and then test the unmanaged device’s behavior
and coach and negotiate desired settings on the unman-
aged device.
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[0014] A communication system for providing a secu-
rity service for an unmanaged device, as outlined in FIG-
URE 1, can resolve these issues (and others). Commu-
nication system 100 may be configured to use reverse
proxy to intercept an electronic device’s interactions with
one or more desired applications and insert embedded
(often hidden) code in the delivered network content
(e.g., web page). The inserted code can include one or
more test links from a set of test servers where those
servers can be well-known Internet sites as well as pseu-
do-random server names that may not even exist in the
Internet. Communication system 100 can be configured
to track whether traffic to the test servers is routed
through a desired network element that determines
whether policy enforcement points are part of the route
between the electronic device and the test servers and
additional tests performed on these enforcement points;
if the detected security posture does not meet desired
standards, remedial action can be taken. The remedial
action can include preventing the electronic device from
access all or part of a network, preventing access to the
desired application, preventing access to secured data,
flagging the electronic device as untrusted, etc. On a high
level, network services platform 122 can be configured
to use its position as a mandatory security policy enforce-
ment point between device 102 and desired services 120
to coach users to extend the amount of traffic that it can
control between the device and any other Internet serv-
ice.
[0015] In an example, communication system 100 can
test for desired behavior that is, test to determine whether
the user has configured the electronic device (e.g., elec-
tronic device 102) to route all internet traffic though a
security product such as network services platform 122.
If not, communication system 100 can be configured to
redirect the user of the electronic device to conform to
desired behavior (e.g., display instructions on display 116
as to how to configure electronic device 102). The system
can use reverse proxy (e.g., through reverse proxy mod-
ule 126) to a known desired service that the user is likely
to use (e.g., network application service 120) and a hid-
den image linking to a "pseudorandom" web server, well-
known server, or some other predefined network element
(e.g., test network element 112) in order to test whether
the electronic device conforms to a desired configuration.
If the electronic device does not conform to the desired
configuration, a message can be used to coach or instruct
a user as to how to make the electronic device compliant.
If the user does not make the electronic device compliant,
then access the desired service can become disabled.
In an example, a device can be consider complaint if
network traffic from the device go through network serv-
ices platform 122. By forcing network traffic to go through
network services platform, rule engine module 124 can
inforce rules or policies regarding the network traffic and
data in the network traffic. For example, rule engine mod-
ule 124 may not allow any documents marked confiden-
tial to be sent from electronic device 102 or data (e.g.,

photographs or videos) to be sent from a secure location.
[0016] In an example, at least a portion of traffic from
the electronic device is diverted from an unmanaged de-
vice in a user-friendly way. More specifically, at least a
portion of the traffic from the electronic device can be
routed through a network element (e.g., network services
platform 122) that is configured to apply security policies
to the traffic from the electronic device. In one implemen-
tation, a reverse proxy for a desired application can be
used. The desired application can be an application that
is a cloud-based application that an administrator of the
system owns or licenses, is hosted by a third party, and
is often visited by user (e.g., Office365®, etc.). If the de-
vice is not currently configured as desired, the system
can direct the user to configure the electronic device as
desired. For example, a instructions can be displayed on
display 116 on how to use user interface 118 to configure
the device as desired by an administrator.
[0017] Communication system 100 can be configured
to allow a business administrator to communicate the
credentials to sign-in or register with the network appli-
cation service using identity provider 110 (e.g., an ID bro-
ker/federation service). This creates a system where
there is not a convenient bypass for a user to login into
the desired application (e.g., network application service
120). In addition, reverse proxy module 126 can be lo-
cated in front of the electronic device and can access
identity provider 110 to help prevent bypass of the system
by the user.
[0018] To analyze internet traffic to the electronic de-
vice and ensure the device is configured as desired and
security policies can be enforced, communication system
100 can be configured to test and determine if the elec-
tronic device has been configured for traffic to go through
network services platform 122. To enable the testing,
communication system 100 can be configured to use the
data that is being communicated to the electronic device
from network service application 120. The data can be
changed or amended to inject code (e.g., a link or URL)
or a test link into the data or pages being delivered to the
electronic device. The change or amendment to the data
may be an instruction to load an image from a specific
URL (e.g., a URL that points to test network element 112).
The injected data or test link is not important and it does
not matter which server or network element is involved
as the system is only determining if the new server re-
quest is also routed thru network services platform 122
due to settings on the electronic device made by a com-
pliant user or whether the request is bypassing network
services platform 122 due to the settings on the electronic
device made by an non-compliant user.
[0019] In an example, if network services platform 122
sees the request for the previously injected URL, the elec-
tronic device is marked compliant or trusted and the re-
quest is answered directly by network services platform
122 with a positive HTTP response that does not change
the user experience of the desired service (e.g., by pro-
viding a transparent image) or the test link is not readily
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identifiable by a user of the electronic device. If network
services platform 122 does not receive the test URL and
the test times out, the electronic device is marked as non-
compliant or untrusted and the request is sent directly to
a remote test server or test network element that may or
may not exist so that the typical response will be an HTTP
error message. The embedded object on the desired ap-
plication’s page can be shown broken or may not even
be displayed on display 116.
[0020] In another example, communication system
100 can be configured to record the URL that was em-
bedded in the web page requested from the electronic
device. If network services platform 122 did not see traffic
from the URL come through network services platform
122, network services platform 122 can be configured to
determine that the electronic device has not been con-
figured as desired. In addition, if the system does not see
the traffic from the web browser at network services plat-
form 122, a not compliant or untrusted classification can
be assigned to the electronic device in electronic device
reputation database 130. In another example, the clas-
sification can be recorded in a cookie or in some other
means that can be used to classify the electronic device
as non-compliant or untrusted. If network services plat-
form 122 does see the traffic, the electronic device can
be marked as compliant or trusted. If a device is marked
as not compliant or untrusted, network services platform
122 can wait for the next request to network application
service 120 and network services platform 122 can apply
a redirection asking the user to reconfigure electronic
device and threaten to take away access to network ap-
plication service 120 if the device is not made compliant.
[0021] Turning to the infrastructure of FIGURE 1, com-
munication system 100 in accordance with an example
embodiment is shown. Generally, communication sys-
tem 100 can be implemented in any type or topology of
networks. Network 108 represents a series of points or
nodes of interconnected communication paths for receiv-
ing and transmitting packets of information that propa-
gate through communication system 100. Network 108
offers a communicative interface between nodes, and
may be configured as any local area network (LAN), vir-
tual local area network (VLAN), wide area network
(WAN), wireless local area network (WLAN), metropoli-
tan area network (MAN), Intranet, Extranet, virtual private
network (VPN), and any other appropriate architecture
or system that facilitates communications in a network
environment, or any suitable combination thereof, includ-
ing wired and/or wireless communication.
[0022] In communication system 100, network traffic,
which is inclusive of packets, frames, signals, data, etc.,
can be sent and received according to any suitable com-
munication messaging protocols. Suitable communica-
tion messaging protocols can include a multilayered
scheme such as Open Systems Interconnection (OSI)
model, or any derivations or variants thereof (e.g., Trans-
mission Control Protocol/Internet Protocol (TCP/IP), user
datagram protocol/IP (UDP/IP)). Additionally, radio sig-

nal communications over a cellular network may also be
provided in communication system 100. Suitable inter-
faces and infrastructure may be provided to enable com-
munication with the cellular network.
[0023] The term "packet" as used herein, refers to a
unit of data that can be routed between a source node
and a destination node on a packet switched network. A
packet includes a source network address and a desti-
nation network address. These network addresses can
be Internet Protocol (IP) addresses in a TCP/IP messag-
ing protocol. The term "data" as used herein, refers to
any type of binary, numeric, voice, video, textual, or script
data, or any type of source or object code, or any other
suitable information in any appropriate format that may
be communicated from one point to another in electronic
devices and/or networks. Additionally, messages, re-
quests, responses, and queries are forms of network traf-
fic, and therefore, may comprise packets, frames, sig-
nals, data, etc.
[0024] In an example implementation, electronic de-
vice 102, cloud services 104, server 106, identity provider
110, test network element 112, and network devices plat-
form 122 are network elements, which are meant to en-
compass network appliances, servers, routers, switches,
gateways, bridges, load balancers, processors, mod-
ules, or any other suitable device, component, element,
or object operable to exchange information in a network
environment. Network elements may include any suita-
ble hardware, software, components, modules, or ob-
jects that facilitate the operations thereof, as well as suit-
able interfaces for receiving, transmitting, and/or other-
wise communicating data or information in a network en-
vironment. This may be inclusive of appropriate algo-
rithms and communication protocols that allow for the
effective exchange of data or information.
[0025] In regards to the internal structure associated
with communication system 100, each of electronic de-
vice 102, cloud services 104, server 106, identity provider
110, test network element 112, and network devices plat-
form 122 can include memory elements for storing infor-
mation to be used in the operations outlined herein. Each
of electronic device 102, cloud services 104, server 106,
identity provider 110, test network element 112, and net-
work devices platform 122 may keep information in any
suitable memory element (e.g., random access memory
(RAM), read-only memory (ROM), erasable programma-
ble ROM (EPROM), electrically erasable programmable
ROM (EEPROM), application specific integrated circuit
(ASIC), etc.), software, hardware, firmware, or in any oth-
er suitable component, device, element, or object where
appropriate and based on particular needs. Any of the
memory items discussed herein should be construed as
being encompassed within the broad term ’memory ele-
ment.’ Moreover, the information being used, tracked,
sent, or received in communication system 100 could be
provided in any database, register, queue, table, cache,
control list, or other storage structure, all of which can be
referenced at any suitable timeframe. Any such storage
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options may also be included within the broad term ’mem-
ory element’ as used herein.
[0026] In certain example implementations, the func-
tions outlined herein may be implemented by logic en-
coded in one or more tangible media (e.g., embedded
logic provided in an ASIC, digital signal processor (DSP)
instructions, software (potentially inclusive of object code
and source code) to be executed by a processor, or other
similar machine, etc.), which may be inclusive of non-
transitory computer-readable media. In some of these
instances, memory elements can store data used for the
operations described herein. This includes the memory
elements being able to store software, logic, code, or
processor instructions that are executed to carry out the
activities described herein.
[0027] In an example implementation, network ele-
ments of communication system 100, such as electronic
device 102, cloud services 104, server 106, identity pro-
vider 110, test network element 112, and network devices
platform 122 may include software modules (e.g., rules
engine module 124, reverse proxy module 126, and for-
ward proxy module 128) to achieve, or to foster, opera-
tions as outlined herein. These modules may be suitably
combined in any appropriate manner, which may be
based on particular configuration and/or provisioning
needs. In example embodiments, such operations may
be carried out by hardware, implemented externally to
these elements, or included in some other network device
to achieve the intended functionality. Furthermore, the
modules can be implemented as software, hardware,
firmware, or any suitable combination thereof. These el-
ements may also include software (or reciprocating soft-
ware) that can coordinate with other network elements
in order to achieve the operations, as outlined herein.
[0028] Additionally, each of electronic device 102,
cloud services 104, server 106, identity provider 110, test
network element 112, and network devices platform 122
may include a processor that can execute software or an
algorithm to perform activities as discussed herein. A
processor can execute any type of instructions associat-
ed with the data to achieve the operations detailed herein.
In one example, the processors could transform an ele-
ment or an article (e.g., data) from one state or thing to
another state or thing. In another example, the activities
outlined herein may be implemented with fixed logic or
programmable logic (e.g., software/computer instruc-
tions executed by a processor) and the elements identi-
fied herein could be some type of a programmable proc-
essor, programmable digital logic (e.g., a field program-
mable gate array (FPGA), an EPROM, an EEPROM) or
an ASIC that includes digital logic, software, code, elec-
tronic instructions, or any suitable combination thereof.
Any of the potential processing elements, modules, and
machines described herein should be construed as being
encompassed within the broad term ’processor.’
[0029] Electronic device 102 can be a network element
and includes, for example, desktop computers, laptop
computers, mobile devices, personal digital assistants,

smartphones, tablets, or other similar devices. Cloud
services 104 is configured to provide cloud services to
electronic device 102. Cloud services 104 may generally
be defined as the use of computing resources that are
delivered as a service over a network, such as the Inter-
net. Typically, compute, storage, and network resources
are offered in a cloud infrastructure, effectively shifting
the workload from a local network to the cloud network.
Server 106 can be a network element such as a server
or virtual server and can be associated with clients, cus-
tomers, endpoints, or end users wishing to initiate a com-
munication in communication system 100 via some net-
work (e.g., network 108). The term ’server’ is inclusive
of devices used to serve the requests of clients and/or
perform some computational task on behalf of clients
within communication system 100. Although network
services platform 122 is represented in FIGURE 1 as
being located in network 108, this is for illustrative pur-
poses only. Network services platform 122 could be com-
bined or separated in any suitable configuration.
[0030] Turning to FIGURE 2, FIGURE 2 is an example
flowchart illustrating possible operations of a flow 200
that may be associated with a security service for an un-
managed device, in accordance with an embodiment. In
an embodiment, one or more operations of flow 200 may
be performed by network services platform 122. At 202,
an electronic device requests access to a network serv-
ice. At 204, the request is received by a reverse proxy
module. At 206, a link and credentials to access the re-
quested network service are obtained from an identity
provider. In an example, the identity is federated to the
network service while forwarding the request from the
reverse proxy to the service. The response page from
the network service can be received by the proxy. At 208,
a page redirect (or test link) to a test network element is
sent along with the link to the requested network service.
At 210, the system determines if the page redirect was
executed successfully. If the page redirect was not exe-
cuted successfully, then the electronic device is classified
as untrusted, as in 212. If the page redirect was executed
successfully, then the electronic device is classified as
trusted, as in 214.
[0031] For example, an embedded link (e.g. link 132,
shown in FIGURE 7) can be inserted into data sent to
electronic device 102 when electronic device requests
data from network application service 120. The embed-
ded link can be a page redirect and if the page redirect
was executed successfully, then electronic device 102
is classified as trusted, as in 214. A cookie or some other
type of indicator can be stored in electronic device rep-
utation 114 to classify electronic device 102 as trusted
and complaint or untrusted and non-compliant. Electron-
ic device reputation 114 can be located only in electronic
device 102, only in network services platform 122, in both
electronic device 102 and network services platform 122,
or some other device or area (e.g., cloud services 104,
server 106, etc.) that is accessible by network services
platform 122.
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[0032] Turning to FIGURE 3, FIGURE 3 is an example
flowchart illustrating possible operations of a flow 300
that may be associated with a security service for an un-
managed device, in accordance with an embodiment. In
an embodiment, one or more operations of flow 300 may
be performed by network services platform 122. At 302,
an electronic device attempts to access a network serv-
ice. At 304, the system determines if the electronic device
is a trusted electronic device. If the electronic device is
a trusted electronic device, then access to the service is
allowed, as in 306. If the electronic device is not a trusted
electronic device, then remedial action is taken, as in
308. For example the remedial action can be instructions
on how to make the electronic device trusted, denying
access to the network service, etc.
[0033] Turning to FIGURE 4, FIGURE 4 is a simplified
block diagram of a communication system 100 for a se-
curity service for an unmanaged device, in accordance
with an embodiment of the present disclosure. As illus-
trated in FIGURE 4, electronic device 102 attempts to
connect to network application services 120 through net-
work services platform 122. Reverse proxy module 126
accesses identity provider 110 to obtain the credentials
to access network application service 120. The creden-
tials from identity provider 110 can be used by reverse
proxy module 126 to allow electronic device 102 to ac-
cess network application service 120. Without the cre-
dentials from identity provider 110, electronic device 102
cannot access network application service 120 and a us-
er is not able to bypass network services platform 122
and access network application service 120. Reverse
proxy module 126 is also configured to intercept elec-
tronic device’s 102 interactions with network application
service 120 and insert embedded hidden code to a pseu-
do-random server in the delivered network content (e.g.,
web page).
[0034] Turning to FIGURE 5, FIGURE 5 is a simplified
block diagram of a communication system 100 for a se-
curity service for an unmanaged device, in accordance
with an embodiment of the present disclosure. To ana-
lyze internet traffic to electronic device 102, network serv-
ices platform 122 can be configured to determine if elec-
tronic device 102 has been configured for traffic to go
through network services platform 122 to enforce security
policies. To enable the testing, network services platform
122 can be configured to use the embedded hidden code
that was inserted by reverse proxy module 126 when
electronic device 102 accessed network application serv-
ice 120. The embedded code may be a link to test network
element 112. If electronic device 102 is compliant, the
link to test network element 112 will go through forward
proxy module 128, as shown with path 138. If electronic
device 102 is not compliant, the link to test network ele-
ment 112 will bypass network services platform 122 and
use path 140. A user of electronic device 102 may not
even be aware that the link was executed.
[0035] Turning to FIGURE 6, FIGURE 6 is a simplified
block diagram of a communication system 100 for a se-

curity service for an unmanaged device, in accordance
with an embodiment of the present disclosure. If network
services platform 122 sees the execution of the hidden
code, for example the link to test network element 112,
electronic device reputation database 130 can mark elec-
tronic device 102 as compliant or trusted. The request
may be answered directly by network services platform
122 with a positive HTTP response carrying a transparent
image. If network services platform 122 does not receive
the link to test network element 112 and the test times
out, electronic device reputation database 130 can mark
electronic device 102 as non-compliant or untrusted. The
classification can be recorded in a cookie or in some other
means that can be used to classify the electronic device
as non-compliant or untrusted and the classification can
be stored in electronic device reputation 114. In one im-
plementation, a trusted cookie or some other means to
classify the electronic device as complaint or trusted can
be stored in electronic device reputation 114 and if the
trusted cookie or other means of classification is not
present, then electronic device is deemed to be untrust-
ed.
[0036] In an example, if electronic device 102 is non-
complaint and network activity does not go through net-
work service platform, the embedded request or link
would be sent directly to test network element 112 (e.g.,
on path 140) and a typical response can be an HTTP
error message. The embedded object on the desired ap-
plication’s page can be shown broken or may not even
be displayed on display 116. The hidden code, link, URL,
etc. that was inserted by reverse proxy module 126 is
not important. It does not matter which server or network
element is involved as the system is only determining if
the request or link to test network element 112 is routed
thru network services platform 122 (e.g., on patch 138)
due to settings on electronic device 102 made by a com-
pliant user or whether the request is bypassing network
services platform 122 (e.g., on patch 140) due to the set-
tings on electronic device 102 made by an non-compliant
user.
[0037] Turning to FIGURE 7, FIGURE 7 is a simplified
example of an embedded or hidden link 132 used in com-
munication system 100 for a security service for an un-
managed device, in accordance with an embodiment of
the present disclosure. Link 132 can include a URL 134.
URL 134 can be a URL for test network element 112.
Link 132 can be imbedded in a page or data related to
network application service 120 and be configured as a
page redirect.
[0038] Turning to FIGURE 8, FIGURE 8 is a simplified
example of a user prompt 136 for use in communication
system 100 for a security service for an unmanaged de-
vice, in accordance with an embodiment of the present
disclosure. User prompt 136 can be a redirection mes-
sage displayed on display 116 and can be used to coach
or instruct a user as to how to make the electronic device
compliant when it is determined that electronic device
102 is non-compliant or untrusted. After user prompt 136
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is displayed on display 116 and if electronic device 102
is not made compliant and does not conform to the de-
sired configuration, then access network application
service 120 can become disabled until electronic device
becomes compliant and network traffic is routed through
network services platform 122.
[0039] Turning to Figure 9, FIGURE 9 illustrates a com-
puting system 900 that is arranged in a point-to-point
(PtP) configuration according to an embodiment. In par-
ticular, FIGURE 9 shows a system where processors,
memory, and input/output devices are interconnected by
a number of point-to-point interfaces. Generally, one or
more of the network elements of communication system
100 may be configured in the same or similar manner as
computing system 900.
[0040] As illustrated in FIGURE 9, system 900 may
include several processors, of which only two, proces-
sors 970 and 980, are shown for clarity. While two proc-
essors 970 and 980 are shown, it is to be understood
that an embodiment of system 900 may also include only
one such processor. Processors 970 and 980 may each
include a set of cores (i.e., processor cores 974A and
974B and processor cores 984A and 984B) to execute
multiple threads of a program. The cores may be config-
ured to execute instruction code in a manner similar to
that discussed above with reference to FIGURES 6-9.
Each processor 970, 980 may include at least one shared
cache 971, 981. Shared caches 971, 981 may store data
(e.g., instructions) that are utilized by one or more com-
ponents of processors 970, 980, such as processor cores
974 and 984.
[0041] Processors 970 and 980 may also each include
integrated memory controller logic (MC) 972 and 982 to
communicate with memory elements 932 and 934. Mem-
ory elements 932 and/or 934 may store various data used
by processors 970 and 980. In alternative embodiments,
memory controller logic 972 and 982 may be discrete
logic separate from processors 970 and 980.
[0042] Processors 970 and 980 may be any type of
processor and may exchange data via a point-to-point
(PtP) interface 950 using point-to-point interface circuits
978 and 988, respectively. Processors 970 and 980 may
each exchange data with a chipset 990 via individual
point-to-point interfaces 952 and 954 using point-to-point
interface circuits 976, 986, 994, and 998. Chipset 990
may also exchange data with a high-performance graph-
ics circuit 938 via a high-performance graphics interface
939, using an interface circuit 992, which could be a PtP
interface circuit. In alternative embodiments, any or all
of the PtP links illustrated in FIGURE 9 could be imple-
mented as a multi-drop bus rather than a PtP link.
[0043] Chipset 990 may be in communication with a
bus 920 via an interface circuit 996. Bus 920 may have
one or more devices that communicate over it, such as
a bus bridge 918 and I/O devices 916. Via a bus 910,
bus bridge 918 may be in communication with other de-
vices such as a keyboard/mouse 912 (or other input de-
vices such as a touch screen, trackball, etc.), communi-

cation devices 926 (such as modems, network interface
devices, or other types of communication devices that
may communicate through a computer network 960), au-
dio I/O devices 914, and/or a data storage device 928.
Data storage device 928 may store code 930, which may
be executed by processors 970 and/or 980. In alternative
embodiments, any portions of the bus architectures could
be implemented with one or more PtP links.
[0044] The computer system depicted in FIGURE 9 is
a schematic illustration of an embodiment of a computing
system that may be utilized to implement various embod-
iments discussed herein. It will be appreciated that var-
ious components of the system depicted in FIGURE 9
may be combined in a system-on-a-chip (SoC) architec-
ture or in any other suitable configuration. For example,
embodiments disclosed herein can be incorporated into
systems including mobile devices such as smart cellular
telephones, tablet computers, personal digital assistants,
portable gaming devices, etc. It will be appreciated that
these mobile devices may be provided with SoC archi-
tectures in at least some embodiments.
[0045] Turning to FIGURE 10, FIGURE 10 is a simpli-
fied block diagram associated with an example ARM ec-
osystem SOC 1000 of the present disclosure. At least
one example implementation of the present disclosure
can include the security service for an unmanaged device
features discussed herein and an ARM component. For
example, the example of FIGURE 10 can be associated
with any ARM core (e.g., A-9, A-15, etc.). Further, the
architecture can be part of any type of tablet, smartphone
(inclusive of Android™ phones, iPhones™, iPad™
Google Nexus™, Microsoft Surface™, personal compu-
ter, server, video processing components, laptop com-
puter (inclusive of any type of notebook), Ultrabook™
system, any type of touch-enabled input device, etc.
[0046] In this example of FIGURE 10, ARM ecosystem
SOC 1000 may include multiple cores 1006-1007, an L2
cache control 1008, a bus interface unit 1009, an L2
cache 1010, a graphics processing unit (GPU) 1015, an
interconnect 1002, a video codec 1020, and a liquid crys-
tal display (LCD) I/F 1025, which may be associated with
mobile industry processor interface (MIPI)/ high-defini-
tion multimedia interface (HDMI) links that couple to an
LCD.
[0047] ARM ecosystem SOC 1000 may also include a
subscriber identity module (SIM) I/F 1030, a boot read-
only memory (ROM) 1035, a synchronous dynamic ran-
dom access memory (SDRAM) controller 1040, a flash
controller 1045, a serial peripheral interface (SPI) master
1050, a suitable power control 1055, a dynamic RAM
(DRAM) 1060, and flash 1065. In addition, one or more
example embodiment include one or more communica-
tion capabilities, interfaces, and features such as instanc-
es of Bluetooth™ 1070, a 3G modem 1075, a global po-
sitioning system (GPS) 1080, and an 802.11 Wi-Fi 1085.
[0048] In operation, the example of FIGURE 10 can
offer processing capabilities, along with relatively low
power consumption to enable computing of various types
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(e.g., mobile computing, high-end digital home, servers,
wireless infrastructure, etc.). In addition, such an archi-
tecture can enable any number of software applications
(e.g., Android™, Adobe™ Flash™ Player, Java Platform
Standard Edition (Java SE), JavaFX, Linux, Microsoft
Windows Embedded, Symbian and Ubuntu, etc.). In at
least one example embodiment, the core processor may
implement an out-of-order superscalar pipeline with a
coupled low-latency level-2 cache.
[0049] Turning to FIGURE 11, FIGURE 11 illustrates
a processor core 1100 according to an embodiment.
Processor core 1100 may be the core for any type of
processor, such as a micro-processor, an embedded
processor, a digital signal processor (DSP), a network
processor, or other device to execute code. Although only
one processor core 1100 is illustrated in Figure 11, a
processor may alternatively include more than one of the
processor core 1100 illustrated in Figure 11. For exam-
ple, processor core 1100 represents one example em-
bodiment of processors cores 974a, 974b, 984a, and
984b shown and described with reference to processors
970 and 980 of FIGURE 9. Processor core 1100 may be
a single-threaded core or, for at least one embodiment,
processor core 1100 may be multithreaded in that it may
include more than one hardware thread context (or "log-
ical processor") per core.
[0050] FIGURE 11 also illustrates a memory 1102 cou-
pled to processor core 1100 in accordance with an em-
bodiment. Memory 1102 may be any of a wide variety of
memories (including various layers of memory hierarchy)
as are known or otherwise available to those of skill in
the art. Memory 1102 may include code 1104, which may
be one or more instructions, to be executed by processor
core 1100. Processor core 1100 can follow a program
sequence of instructions indicated by code 1104. Each
instruction enters a front-end logic 1106 and is processed
by one or more decoders 1108. The decoder may gen-
erate, as its output, a micro operation such as a fixed
width micro operation in a predefined format, or may gen-
erate other instructions, microinstructions, or control sig-
nals that reflect the original code instruction. Front-end
logic 1106 also includes register renaming logic 1110
and scheduling logic 1112, which generally allocate re-
sources and queue the operation corresponding to the
instruction for execution.
[0051] Processor core 1100 can also include execution
logic 1114 having a set of execution units 1116-1 through
1116-N. Some embodiments may include a number of
execution units dedicated to specific functions or sets of
functions. Other embodiments may include only one ex-
ecution unit or one execution unit that can perform a par-
ticular function. Execution logic 1114 performs the oper-
ations specified by code instructions.
[0052] After completion of execution of the operations
specified by the code instructions, back-end logic 1118
can retire the instructions of code 1104. In one embodi-
ment, processor core 1100 allows out of order execution
but requires in order retirement of instructions. Retire-

ment logic 1120 may take a variety of known forms (e.g.,
reorder buffers or the like). In this manner, processor
core 1100 is transformed during execution of code 1104,
at least in terms of the output generated by the decoder,
hardware registers and tables utilized by register renam-
ing logic 1110, and any registers (not shown) modified
by execution logic 1114.
[0053] Although not illustrated in FIGURE 11, a proc-
essor may include other elements on a chip with proces-
sor core 1100, at least some of which were shown and
described herein with reference to FIGURE 9. For exam-
ple, as shown in FIGURE 9, a processor may include
memory control logic along with processor core 1100.
The processor may include I/O control logic and/or may
include I/O control logic integrated with memory control
logic.
[0054] Note that with the examples provided herein,
interaction may be described in terms of two, three, or
more network elements. However, this has been done
for purposes of clarity and example only. In certain cases,
it may be easier to describe one or more of the function-
alities of a given set of flows by only referencing a limited
number of network elements. It should be appreciated
that communication system 100 and its teachings are
readily scalable and can accommodate a large number
of components, as well as more complicated/sophisticat-
ed arrangements and configurations. Accordingly, the
examples provided should not limit the scope or inhibit
the broad teachings of communication system 100 as
potentially applied to a myriad of other architectures.
[0055] It is also important to note that the operations
in the preceding flow diagrams (i.e., FIGURES 2 and 3)
illustrate only some of the possible correlating scenarios
and patterns that may be executed by, or within, com-
munication system 100. Some of these operations may
be deleted or removed where appropriate, or these op-
erations may be modified or changed considerably with-
out departing from the scope of the present disclosure.
In addition, a number of these operations have been de-
scribed as being executed concurrently with, or in parallel
to, one or more additional operations. However, the tim-
ing of these operations may be altered considerably. The
preceding operational flows have been offered for pur-
poses of example and discussion. Substantial flexibility
is provided by communication system 100 in that any
suitable arrangements, chronologies, configurations,
and timing mechanisms may be provided without depart-
ing from the teachings of the present disclosure.
[0056] Although the present disclosure has been de-
scribed in detail with reference to particular arrange-
ments and configurations, these example configurations
and arrangements may be changed significantly without
departing from the scope of the present disclosure. More-
over, certain components may be combined, separated,
eliminated, or added based on particular needs and im-
plementations. Additionally, although communication
system 100 has been illustrated with reference to partic-
ular elements and operations that facilitate the commu-
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nication process, these elements and operations may be
replaced by any suitable architecture, protocols, and/or
processes that achieve the intended functionality of com-
munication system 100.
[0057] Numerous other changes, substitutions, varia-
tions, alterations, and modifications may be ascertained
to one skilled in the art and it is intended that the present
disclosure encompass all such changes, substitutions,
variations, alterations, and modifications as falling within
the scope of the appended claims. In order to assist any
readers of any patent issued on this application in inter-
preting the claims appended hereto, Applicant wishes to
note that the Applicant does not intend, by any statement
in the specification, to limit this disclosure in any way that
is not otherwise reflected in the appended claims.

Claims

1. A method (200) performed by a network services
platform (122) comprising:

receiving (204) by a reverse proxy module (126),
from an electronic device (102), a request to ac-
cess a network service (120);
obtaining (206), from an identity provider, a link
and credentials to access the requested network
service, wherein the credentials are useable by
the reverse proxy module to allow the electronic
device to access the network service;
sending (208) a response to the request to the
electronic device, wherein the response in-
cludes the link to the network service, the cre-
dentials and a page redirect to a test network
element;
determining (210) if the page redirect was suc-
cessfully executed;
classifying (212) the electronic device as un-
trusted if the page redirect was not successfully
executed and a test link to the test network ele-
ment bypassed the network services platform;
and
classifying (214) the electronic device as trusted
if the page redirect was successfully executed
and the test link to the test network element did
not bypass the network services platform.

2. The method of Claim 1, wherein the electronic device
is an unmanaged device.

3. The method of any of Claims land 2, further compris-
ing:
blocking access to the network service if the elec-
tronic device is classified as untrusted.

4. The method of any of Claims 1-3, further comprising:
communicating instruction data to the electronic de-
vice, wherein the instruction data includes instruc-

tions for a user to configure the electronic device to
be classified as trusted if the electronic device is clas-
sified as untrusted.

5. An apparatus comprising means for performing the
method of any of the preceding claims.

6. The apparatus of claim 5 wherein the means for per-
forming the method comprise a processor and a
memory.

7. The apparatus of Claim 6, wherein the memory com-
prises machine-readable instructions, that when ex-
ecuted cause the apparatus to perform the method
of any of claims 1-4.

8. The apparatus of any of Claims 5-7, wherein the ap-
paratus is a computing system.

9. At least one computer readable medium comprising
instructions that, when executed by a computing sys-
tem, cause said computing system to carry out a
method as claimed in any of claims 1-4.

Patentansprüche

1. Verfahren (200), durchgeführt durch eine Netzwerk-
dienste-Plattform (122), umfassend:

Empfangen (204), durch ein Reverse-Proxy-
Modul (126), einer Anforderung von einer elek-
tronischen Einrichtung (102) für den Zugriff auf
einen Netzwerkdienst (120);
Erhalten (206) eines Links und einer Berechti-
gung zum Zugriff auf den angeforderten Netz-
werkdienst durch einen Identitätsprovider, wo-
bei die Berechtigung durch das Reverse-Proxy-
Modul verwendet werden kann, um der elektro-
nischen Einrichtung den Zugriff auf den Netz-
werkdienst zu gestatten;
Senden (208) einer Antwort auf die Anforderung
zu der elektronischen Einrichtung, wobei die
Antwort den Link zu dem Netzwerkdienst, die
Berechtigung und eine Seitenweiterleitung zu
einem Test-Netzwerkelement umfasst;
Feststellen (210), ob die Seitenweiterleitung er-
folgreich ausgeführt worden ist;
Klassifizieren (212) der elektronischen Einrich-
tung als nicht vertrauenswürdig, falls die Seiten-
weiterleitung nicht erfolgreich ausgeführt wor-
den ist und ein Test-Link zu dem Test-Netzwer-
kelement von der Netzwerkdienste-Plattform
übergangen worden ist; und
Klassifizieren (214) der elektronischen Einrich-
tung als vertrauenswürdig, falls die Seitenwei-
terleitung erfolgreich ausgeführt worden ist und
der Test-Link zu dem Test-Netzwerkelement die
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Netzwerkdienste-Plattform nicht übergangen
hat.

2. Verfahren nach Anspruch 1, wobei die elektronische
Einrichtung eine unbemannte Einrichtung ist.

3. Verfahren nach einem der Ansprüche 1 und 2, ferner
umfassend:
Sperren des Zugangs zu dem Netzwerkdienst, falls
die elektronische Einrichtung als nicht vertrauens-
würdig klassifiziert ist.

4. Verfahren nach einem der Ansprüche 1-3, ferner um-
fassend:
Kommunikation von Anweisungsdaten zu der elek-
tronischen Einrichtung, wobei die Anweisungsdaten
Anweisungen für einen Benutzer zum Einrichten der
elektronischen Einrichtung aufweisen, um als ver-
trauenswürdig klassifiziert zu werden, falls die elek-
tronische Einrichtung als nicht vertrauenswürdig
klassifiziert ist.

5. Vorrichtung, umfassend Mittel zum Durchführen des
Verfahrens nach einem der vorstehenden Ansprü-
che.

6. Vorrichtung nach Anspruch 5, wobei die Mittel zum
Durchführen des Verfahrens einen Prozessor und
einen Speicher umfassen.

7. Vorrichtung nach Anspruch 6, wobei der Speicher
maschinenlesbare Anweisungen umfasst, die bei ih-
rer Ausführung die Vorrichtung veranlassen, das
Verfahren nach einem der Ansprüche 1-4 durchzu-
führen.

8. Vorrichtung nach einem der Ansprüche 5-7, wobei
die Vorrichtung ein Rechensystem ist.

9. Rechnerlesbares Medium bzw. rechnerlesbare Me-
dien, umfassend Anweisungen, die bei Ausführung
durch ein Rechensystem das Rechensystem veran-
lassen, ein Verfahren nach einem der Ansprüche 1-4
durchzuführen.

Revendications

1. Procédé (200) réalisé par une plateforme de servi-
ces de réseau (122), consistant à :

recevoir (204), par un module mandataire inver-
se (126), en provenance d’un dispositif électro-
nique (102), une demande d’accès à un service
de réseau (120) ;
obtenir (206), d’un fournisseur d’identité, un lien
et des authentifiants pour accéder au service de
réseau demandé, les authentifiants pouvant

être utilisés par le module mandataire inverse
pour autoriser le dispositif électronique à accé-
der au service de réseau ;
envoyer (208) une réponse à la demande au
dispositif électronique,
la réponse incluant le lien vers le service de ré-
seau, les authentifiants et une redirection de pa-
ge vers un élément de réseau de test ;
déterminer (210) si la redirection de page a été
exécutée avec succès ;
classer (212) le dispositif électronique comme
n’étant pas fiable si la redirection de page n’a
pas été exécutée avec succès et si un lien de
test vers l’élément de réseau de test a contourné
la plateforme de services de réseau ; et
classer (214) le dispositif électronique comme
étant fiable si la redirection de page a été exé-
cutée avec succès et si le lien de test vers l’élé-
ment de réseau de test n’a pas contourné la pla-
teforme de services de réseau.

2. Procédé selon la revendication 1, dans lequel le dis-
positif électronique est un dispositif non géré.

3. Procédé selon l’une quelconque des revendications
1 et 2, consistant en outre à :
bloquer un accès au service de réseau si le dispositif
électronique est classé comme n’étant pas fiable.

4. Procédé selon l’une quelconque des revendications
1 à 3, consistant en outre à :
communiquer des données d’instruction au dispositif
électronique, les données d’instruction incluant des
instructions pour qu’un utilisateur configure le dispo-
sitif électronique pour le classer comme étant fiable
si le dispositif électronique est classé comme étant
non fiable.

5. Appareil comprenant un moyen permettant de réa-
liser le procédé selon l’une quelconque des reven-
dications précédentes.

6. Appareil selon la revendication 5, dans lequel le
moyen permettant de réaliser le procédé comprend
un processeur et une mémoire.

7. Appareil selon la revendication 6, dans lequel la mé-
moire comprend des instructions lisibles par machi-
ne qui, lorsqu’elles sont exécutées, amènent l’appa-
reil à réaliser le procédé selon l’une quelconque des
revendications 1 à 4.

8. Appareil selon l’une quelconque des revendications
5 à 7, l’appareil étant un système informatique.

9. Support(s) lisible(s) par ordinateur, comprenant des
instructions qui, lorsqu’elles sont exécutées par un
système informatique, amènent ledit système infor-
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matique à réaliser un procédé selon l’une quelcon-
que des revendications 1 à 4.
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