


same machine, or indirectly via a TCP/IP network, when rdanguage for this implementation. In order to run C#
on different LAN computers. The GDC may control remotapplications, .NET Framework needs to be installed on the
devices directly by using runtime-compiled device-specificomputer. .NET Framework is mostly used on the Microsoft
graphical user interface (GUI) components, or indirectlglatform, although the framework has been ported to other
using runtime-compiled measurement objects. platforms as well [9].
Although the operator and the devices may be co-located,When the GDS and the GDC are separated by the Internet,
the focus of the work presented has been on separating ttiey generally cannot communicate directly, due to the
operator and the devices using the Internet as campany firewalls at both locations. Instead connections are
communication channel. The system overview for thget up to a public server, which handles the relaying of
proposed work is shown in Fig. 3. When looking at this, thesignals between them. This requires that specialized
is apparently no need to limit the usage to device operationiddleware software handles all network communication. An
In addition to communicating with external devices, the GD&going project [6] at JV, has investigated the use of .NET
might perform many other operations as well. If @BS is Remoting [10] as a suitable middleware for performing
running on a powerful PC, the GDC may for example be useemote measurements. This technology enables two
as a tool to perform heavy calculations. This is, howeveapplications to communicate bi-directionally via a public web
beyond the scope of this work, and the following discussi@erver over a full-duplex HTTPS channel, thus bypassing
will focus on instrument control and performing remotenost challenges concerned with firewalls, proxy servers and
measurements. network address translators (NATs). In the current work,
XmiBlaster [11] was wused to dhin bidirectional
communication (only tested for bidirectional TCP
communication). The XmiBlaster project is still under
development, and further testing is needed. The reason for
choosing XmlBlaster was that this technology enables
different programming languages to communicate (not just
C#). If implemented in Java, both the GDC and GDS could
be run on any platform implementing the Java Runtime
Engine, though an extra software layer would be needed as
explained before.
There are two ways to use the system. Either the GDC
may operate local/remote devices directly using device-
specific control GUIs, or it may perform remote
measurements without the need to know anything about the
devices involved.
When doing the former, the GDC downloads a device-
specific GUI component from the database server. This GUI
component is then compiled in runtime and instantiated. The
GUI component contains controls to operate the device
directly, e.g. configuring a digital multimeter. The control
signals are serialized into byte streams and sent to the remote
GDS via the communication server. The GDS deserializes the
byte stream, and sends the method call to the correct device
Fig. 3. System overview. The generic client and the generic servgoftware wrapper. This software wrapper is responsible for
communicate via a communication server, which relays the communicatie@nverting the method call into a viable device driver call.
signals back and forth. Instrument and measurement software wrappers rﬂagtum values are sent from the generic server to the client in
be downloaded from the database server.

much the same way.

Microsoft Visual C# was used to program most of the When d_oing the latter, that is, using the system as a means
system. Java also could have been used, but then an ei@rgerforming remote measurements, the GDC does not need
software layer would need to be added, which would handf know anything about the functionality of the devices
the communication between Java and native device drivéf¥olved. Instead it downloads the correct measurement
(which is handled directly in the C# language on thgescription obje_ct from the database server, which contains
Microsoft platform). This extra software layer must béne_:thods_to conf_lgure the measurement and add measurement
compiled and added manually before using the device, an@®@nts, in addition to the actual source code of the
is often quite complicated to write (due to e.g. marshalling Bi€asurement procedure. After configuring the measurement,
custom types). Due to this extra manual work, and becal8g GDC serializes it and sends it to the generic server. When
most PC-based instrumentation is done on the Microséfceived, the generic server deserializes the measurement
platform, Microsoft C# was chosen as the main programmifgyt€ stream, compiles the measurement source code,
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