
ATCA was designed to provide the telecommunications industry with a 
FLEXIBLE, scalable, highly-reliable, platform architecture. Much of the 
promise of ATCA has been realized, yet several challenges still remain 
for widespread deployment to occur. Not the least of these challenges 
is a cost-effective ATCA I/O SubSystem. Such a subsystem must be 
fl exible, scalable, and redundant, all the while meeting ever demanding 
industry price points. Adax offers Remote Device I/O (RemDevIO) as 
a key solution component to this challenge.

Remote Device I/O is an innovative software offering that delivers I/O 
scalability while retaining direct access to host processing power at 
a viable price point. RemDevIO allows an application to control and 
utilize remote AMC devices as if they were local to the host processor. 
SBCs with one or two AMC bays (Figure 1) run the server-side of 
the RemDevIO application while a thin client runs on one or more 
Application Host SBCs (Figure 2). With minimal overhead, I/O resources 
can be expanded from one to many blades and AMC cards.

ATCA Carrier Blades, such as the AdaxPacketRunner provide 
I/O scalability, however the challenge remains that high-density I/O

confi gurations can still be cost-prohibitive, especially where application 
scalability is more important than the I/O resources. To be successful 
and cost-effective, distributed signaling solutions need the host 
processor applications to be able to access I/O resources located both 
locally on the SBC and on remote carrier blades. Adax RemDevIO 
successfully meets this challenge.

High-Availability is inherent in the ATCA design. Hot-swappable 
components with IPMI management ensure uninterrupted service. 
Adax RemDevIO brings reliability in addition to scalability to ATCA I/O 
subsystems. Adax brings a High-Availability (HA) framework derived 
from the successful Adax Signaling Gateway product to bear on this 
challenge. Combining this HA framework with RemDevIO provides all 
the elements necessary to ensure network and application reliability 
and redundancy. SS7 protects at the link level while RemDevIO 
protects at the AMC card and ATCA blade level leaving the customer’s 
own middleware to focus on HA for their stack and application.

RemDevIO - Remote Device I/O Software
Meeting the Challenges of ATCA for Application & I/O Scalability

Standard Host-based I/O Signaling
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RemDevIO Product Overview
Adax offers protocol controller cards and associated UNIX device drivers 
and other software (please see Adax HDC3, ATM4, PacketRunner and 
associated software datasheets). Protocol stack implementations that 
use these controllers are typically UNIX programs written in C/C++. 
They run on the system that hosts the Adax protocol controller, open 
the controller’s associated device(s), initiate various control operations, 
and perform data transfer.

The Adax Remote Device I/O package (RemDevIO) provides a 
signifi cant extension to the model described above. It enables the user 
implementation program to run on one computer system, and open 
Adax devices on different remote systems. The two computer systems 
need only be connected by a TCP/IP network.

The RemDevIO package consists of two distinct components. 
A RemDevIO C library archive is provided for the user application 
developer to use at the client-side user program system. The server 
side system that hosts the actual physical Adax device hardware 
includes a suite of listener and server daemons that act as agents 
between the local devices and remote users.

Quick Porting to RemDevIO
The development time to port any existing “local device” applications 
for use with remote Adax devices is genuinely negligible. To port an 
existing C or C++ program that uses an Adax protocol controller 
device, the program’s device open calls are replaced with a remote 
device open call that specifi es the remote system (by IP address, or 
hostname). All other operations on the device are handled transparently 
by the RemDevIO library, and communication with the device host 
server is completely automatic.

That’s all that is required. The client-side application program must 
be compiled and linked with the RemDevIO client library. On the 
device host server side, the provided daemon listener program must 
be started and then the client side application can be invoked. All 
other supported operations on the returned fi le descriptor are handled 
automatically by the RemDevIO library, including implementation at 
the remote peer server by the server-side daemon program suite. 

Automatically Supported Remote API 
Operations
The RemDevIO package is designed to extend remote functionality 
of Adax protocol controller devices. These are implemented as UNIX 
System V-style streams devices. RemDevIO automatically supports 
all the device operations required to operate Adax protocol controller 
hardware.

Support for 3rd Party Product Remote 
Operations
Because streams implementations are standardized, non-Adax 
streams device drivers can be accessed through a customized Remote 
Device I/O API. Customization requires the close cooperation between 

Adax and the 3rd party product supplier and with Adax experience, 
even non-streams drivers could be integrated into the RemDevIO 
framework, including Endian-swapping if required.

Server Side Listener Daemon
The server side is the system that hosts the physical hardware and the 
UNIX /dev entry device. The RemDevIO listener must be continuously 
running in order to process incoming device open requests. It requires 
a confi guration fi le, containing at least one allowed authentication 
rule.

A remote client side user application call results in a new TCP 
connection spawned on the server. Subject to peer authentication, the 
listener process opens the desired device and then spawns a process 
dedicated to the open device and the TCP connection. If there is an 
Endian mismatch between the client and server systems then a device-
specifi c process will be launched. All of this is handled automatically by 
the listener process.

Server Confi guration File
The server confi guration fi le provides rules to authenticate (allow or 
deny) remote access from specifi c IP addresses. Each incoming device 
open request has its originating IP address matched against every rule 
and the closest matching rule is used. In the event of an allow/deny 
tie, then deny takes precedence. If there are no matches with any rule, 
then authentication is denied.
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Conclusion
The client/server architecture of RemDevIO allows an application to 
control and utilize remote devices as if they were local to the host 
processor and with minimal overhead I/O can be expanded from one 
to many protocol controller cards. Coupled with a high-availability 
framework and ATCA’s hot-swap features RemDevIO provides 
scalability without service interruption. 

Together, Adax RemDevIO and the AdaxPacketRunner meet the 
challenges of ATCA and deliver on its promise ATCA for scalable, 
reliable and cost-effective I/O subsystems.

RemDevIO Confi guration Examples:
With the large scale database applications that are so common in 
today’s telecom world it is often the case that the scalability of the 
application is the real density issue. Distributed applications may only 
need access to a few I/O resources and if those resources can be 
shared then major cost-savings can be made. On the other hand there 
are still some applications where access to large numbers of cost 
effective I/O resources are required and therefore I/O scalability is the 
key to success.

Application Scalability
Standard Local I/O Confi guration: By way of example, an Adax 
AMC card normally resides on a host SBC. The Adax driver, signaling 
middleware and application are all on the host CPU. (Figure 1)

One-to-One Confi guration: RemDevIO allows the host CPU to 
access one or more Adax protocol controller cards remotely, as if they 
were located on the host processor SBC. The ‘remote’ Adax cards sit 
on an ATCA carrier blade in the same chassis and appear to the host 
application as if they were a ‘local’ resource. (Figure 3)

One-Plus-One Confi guration: RemDevIO allows the host CPU to 
access one or more Adax cards both locally and remotely. There is 
an Adax card located on the host processor SBC and on the remote 
ATCA carrier blade. Both resources appear to the host application as if 
it were local resources. This confi guration allows for consistent control 
of all resources.

Many-to-One Confi guration: RemDevIO allows a Many-to-One  
confi guration where the application requires more than one SBC 
connected to a single carrier blade with one or more Adax AMC cards. 
The ‘one’ in this confi guration refers to one remote resource of one or 
more AMC cards.

One-to-Many Confi guration; where a single host SBC accesses 
remote resources on more than one carrier blade.

Any-to-Any Confi guration; where any number of SBCs can access 
any number of remote Adax resources on more than one carrier blade 
(Figure 4)
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About Adax Specializing in Foundations for the All-IP Network, Adax offers a complete set of I/O controllers, blades & signaling gateways for SS7, ATM & 
IP packet processing, signaling & interworking. Adax high performance products meet today’s challenges of I/O scalability, cost effectiveness and high availability 
in LTE-SAE, 4G, NGMN and IMS networks. 
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One-to-One Confi guration: 
RemDevIO allows the host CPU to 
access one or more Adax protocol 
controller cards remotely, as if they 
were located on the host processor 
SBC. The ‘remote’ Adax cards 
sit on an ATCA carrier blade in the 
same chassis and appear to the host 
application as if they were a ‘local’ 
resource. (Figure 5)
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RemDevIO allows the host CPU to 
access one or more Adax cards both 
locally and remotely. There is an Adax 
card located on the host processor SBC 
and on the remote ATCA carrier blade. 
Both resources appear to the host 
application as if it were local resources. 
This confi guration allows for consistent 
control of all resources. (Figure 6)
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