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1. Connection to the server without any SSH tunnel: (direct connections are not recommended for
e-RemoteCtrl, as authentication, opening of remote terminals, etc. are not possible here)
For direct connections, it is necessary to disable all SSH configurations. This activates only the

Figure 1.9: Schematic diagram to illustrate a direct connection between a client and server.

Figure 1.10: An example for a configuration of the "SSH" and the "RPC-Server" tab for a communication
without any SSH.

settings in the "RPC-Server" tab. There the real IP address of the e-RemoteCtrl server and the real
port must be defined.

2. Connection to the server with a SSH tunnel to access the NASA Field System PC : This is the
standard way for the most telescopes. It can be used, if the NASA Field System PC is directly
accessible without a firewall, or if a firewall automatically forwards an external port without any
intermediate components to the NASA Field System PC .

For a SSH connection to the NASA Field System PC it is necessary to enable the "System Access
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Figure 1.11: Schematic diagram to illustrate a connection between a client and server, using a SSH tunnel
to access the NASA Field System PC .

Figure 1.12: An example for a configuration of the "SSH" and the "RPC-Server" tab for a communication
with a SSH-tunnel to the NASA Field System PC.

Settings". It is necessary to define a name for the connection, the port to the SSH server (standard
is port "22"), an user name and a password for the computer with the SSH server, the IP address
of the SSH server and the port binding. The port binding defines the forwarding of local ports (in
fig. 1.12 port "50225") to the remote machine, which can be the computer with the SSH server
(as in fig. 1.12 with address "127.0.0.1") or another computer in the same network ("Off-host
forwarding"). Added to those IP address is the remote port, to which the local port is forwarded
(in fig. 1.12 port "60225"). If necessary a key file with or without a pass phrase can be used and
additional arguments for the SSH client can be defined.

For connections with a SSH tunnel it is necessary to change the "RPC-Server" tab, as the client
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must now connect to the local port (in fig. 1.12 port "50225") at address "127.0.0.1", which is
automatically forwarded with the defined SSH tunnel.

3. Connection to the server with SSH tunnels to pass a firewall of an observatory and to access
the NASA Field System PC :

Figure 1.13: Schematic diagram to illustrate a connection between a client and server, using a first SSH
tunnel to access an observatory firewall and a second SSH tunnel to access the NASA Field System PC .

Figure 1.14: An example for a configuration of the "SSH" and the "RPC-Server" tab for a communication
with a first SSH-tunnel to a firewall and a second, internal tunnel to the NASA Field System PC.

For a SSH connection to the NASA Field System PC via a second SSH connection, passing a firewall,
it is necessary to enable both, the "System Access Settings" and the "Station Network Access Settings".
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The "Station Network Acess Settings" creates a connection to a firewall of an observatory, which is for-
warded to the SSH port of the NASA Field System PC . The "Station Network Acess Settings" defines
the main tunnel through the firewall and requires to define a name for the connection, the port to the
SSH server on the firewall (usually different from the standard port, e.g. here "22000"), a user name and
password for the firewall (maybe in combination with the usage of a key file and a possible pass phrase),
the IP address of the firewall and the port binding for the firewall. The port binding of the "Station
Network Access Settings" defines the forwarding of local SSH ports (in fig. 1.14 port "22222") to the
SSH server port on the NASA Field System PC (here at port "22" on the machine "110.205.23.100"). If
this first tunnel to the firewall is established, another SSH client can connect to the new, local port and
will be automatically forwarded to the port of the SSH server on the NASA Field System PC .

This forwarded SSH connection is then used for a second SSH tunnel, which forwards the real com-
munication between client and server to the port of the e-RemoteCtrl server on the NASA Field System
PC . This is defined in the "System Access Settings". The configuration of this is quite similar to the
previously described setup with only one SSH connection. The only main differences are, that the port
of the SSH server must now be the newly generated, forwarded, local port of the SSH tunnel through the
firewall (in fig. 1.14 port "22222") and that the IP address of the used SSH server is now the local host
"127.0.0.1", as it should use the newly generated and forwarded port on the local machine to connect to
the SSH server.

With these two possibilities it should be possible to solve most of the combinations for an access to
a system behind observatory firewalls.

Fourth tab: the configuration of hot keys

The fourth tab of the configuration display offers the possibility to define own hot-keys (see fig. 1.15),
which start commands or programs on the remote NASA Field System PC . Each hot-key is a combination
of the "CONTROL" key plus the "SHIFT" key plus a dedicated key letter ("CONTROL"+"SHIFT"+<key_letter>,
e.g. "CONTROL+SHIFT+p").

Figure 1.15: The configuration tab to define hot keys for the key combinations "CON-
TROL"+"SHIFT"+<key_letter>.

Each hot-key is in an own line, where the first column defines the command (e.g. "/usr/bin/xterm
-e /usr2/fs/bin/pfmed" to open the Field System editor "pfmed", see fig. 1.15), which should
be executed on the remote NASA Field System PC . If command line programs are started, the us-
age of a terminal window (e.g. "xterm") is required. The second column defines the hot-key with
"CONTROL"+"SHIFT"+<key_letter> (e.g. "CONTROL+SHIFT+p" as shortcut for the Field System
editor "pfmed", see fig. 1.15). The third column10 offers a possibility to mark single lines, which are

10If long commands are used, it is necessary to scroll horizontally.
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then changed, when the "Save" button is pushed, or deleted, when the "Delete" button is pushed.

After a hot-key is defined, the configuration is saved and the connection to the server on the NASA
Field System PC is re-established again, holding the defined hot keys simultaneously starts the defined
command on the remote machine.

The hot-keys use separate SSH connections, to start the remote programs. These connections are
also controlled by the GUI , and will also be closed after quiting the GUI or if a timeout requires to
re-establish the SSH connections. The status of these SSH connections can be controlled with the SSH
status log window (see section 1.5.7 on page 29).

Fifth tab: the configuration of the appearance of the GUI

This tab enables the configuration of the appearance of the complete GUI (see fig. 1.16). This currently
means the background color and the headline output.

Figure 1.16: The configuration tab to change the appearances of the GUI.

The first configuration parameter is the background color of the GUI . Different background colors
are quite useful, if different telescopes should be controlled from one operator room. Different colors for
each telescopes separate them optically and simplify the identification. A click on the button with the
currently used color opens a further dialog (see fig. 1.16), in which a predefined color can be selected
from a palette or a completely individual color can be mixed using a "color wheel". After the selection
of a new color, a push on the "OK" button adopts the new color. The selection then becomes activated
after saving of the new configuration.

The next parameter of this tab allows to show the system/telescope name in the headline of each re-
mote control tab. The name is taken from the "Status Monitor" of the e-RemoteCtrl GUI , which shows
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the system name from the NASA Field System PC . Enabling the "Show system name" parameter, acti-
vates the output, after saving of the changed configuration.

1.5 Work with the graphical user interface (client)

This section describes the features of the GUI of e-RemoteCtrl. Start the GUI client as described in
section 1.3 on page 6.

1.5.1 The stations tab

The startup screen shows the tab with the stations overview (always on the most left side of the tabs,
see fig. 1.17), where a table with the most important information about all controlled stations is printed.
In the current version of e-RemoteCtrl it is just a design demo without a functionality. Therefore it is
currently not relevant for the control operations!

Figure 1.17: The tab with the overview about all controlled stations (currently not functional).

1.5.2 Login

If a SSH tunnel is defined with user name and password, those access data are also used to encrypt the
sensible data (e.g. user data) in the configuration file. After starting of the e-RemoteCtrl GUI with such
an encrypted configuration file, an user name and a password must be entered, if a remote control tab
is selected (see fig. 1.18). Newer versions of e-RemoteCtrl obligatory require encrypted configuration
files, to handle the authentication and authorization of user roles.

After the entering of an user name and a password, a push on the "OK" button checks the entered
user credentials. If a valid user name and password was entered, the operator gets access to the remote
control tab of the telescope. If wrong data are entered, an error dialog pops up, to inform the operator
about the wrong user information (see fig. 1.19).
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Figure 1.18: The login screen of the e-RemoteCtrl GUI, which requests a user namen and password for
encrypted configuration files.

Figure 1.19: The dialog with the note, that the entered user account data are wrong.

1.5.3 The e-RemoteCtrl tab for one individual station

After the operator has entered a valid user account information, the tab opens, which shows the individual
e-RemoteCtrl windows for one individual, activated, but not yet connected station. (see tab "rtwextern"
in fig. 1.20). Each controlled station is represented with such an individual control tab with all the
control elements, to run remote operations. The tab names are those names, defined in the SSH config-
uration of the "System Access Settings" for the individual control connection. Ahead of the tab name is
a small rectangle. The border symbolizes the error status of the connection (red is not connected, green
is successfully connected). The filling color of the rectangle is the same color as the background of the
individual control tab. This can be defined in the "Appearance" configuration (see section 1.4.3 on page
24).

The main part of the control window consists of three areas:

• The headline area, where the station name and the currently operated schedule is shown, if it is
activated in the "Appearance" tab of the configuration and if the client is successfully connected
to the server on the NASA Field System PC .

• The left control area with the main control and monitor elements.

• The right control area with the control and monitor elements of the peripheral devices.

The seperator between the left and the right control area can be dragged from left to right, to point
the main focus onto one of both sides (ideal on small laptop displays).
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Figure 1.20: The control tab for one individual station, without an open connection.

1.5.4 Switch to another telescope station by changing the configuration

After a successful login it is directly possible to change between different remotely controlled telescopes
or user accounts on-the-fly. This can be done by loading another configuration file via the configuration
display. As shown in fig. 1.21, by pushing the file selection button on the lower right edge of the configu-
ration display, a file selection dialog opens. There the folder of the new configuration file can be selected
with the explorer menu on the left. After selecting the new configuration file, an user authentication is
requested by an additional authentication dialog box. If the user name and password is entered correctly,
the new file opens and can be used for a connection.

Figure 1.21: The procedure to change to another telescope control by changing the configuration.
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This mechanism must currently also be used if the user must be changed for one connection. It means
that each user must have its own configuration file for one individual connection to a telescope.

1.5.5 Adding additional control tabs for a parallel remote control of different telescopes

The client GUI can also be used to control several telescopes parallel. Therefore it is necessary to open
the menu "File" of the main menu bar and then the sub-menu button "Add Telescope". It opens a
file selection dialog, where the folder of an additional configuration file can be selected with the explorer
menu on the left. After selecting the new configuration file an additional tab is created for the new, par-
allel controlled telescope. By clicking on this new folder, it opens the already described login window
(see section 1.5.2 on page 25). Fig. 1.22 demonstrates the procedure to add an additional telescope for
the parallel control of them.

Figure 1.22: The procedure to add an additional telescope tab to control several telescopes in parallel.

After login, the new tab can be managed as described for the previous one.

1.5.6 Closing the control tab for one individual remote controls

A control tab for one individual telescope can also be closed again. Therefore it is necessary to open the
menu "File" of the main menu bar and then the sub-menu button "Remove Telescope", while the
control tab is selected, which should be closed.

Figure 1.23: The procedure to remove a telescope tab.
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1.5.7 Open a connection

After the login, no connection is opened. The operator must actively select one of the control displays
(one of the "+" marked sub-controls). Fig. 1.24 illustrates this. Here the operator has clicked on the
Status Monitor-control (1). This opens the SSH connection-dialog (2), which shows the status of the
connection establishment for the different SSH connections, defined in the configuration file.

Figure 1.24: Open a connection.

The current connection state is always shown in the status-bar (at the right side, bottom). All possible
states are listed in table 1.35.

No connection: The client is currently not connected to a telescope and does
not try to establish a connection.
Connection setup and initial communication with server: The client tries
to establish the data connection to the server.
Data connection successfully established and client communicates:
The data connection is established successfully and data can be requested
by the client from the server.
Server not reachable: The server is not accessible by the client, e.g.
because of wrong configuration parameters (e.g. port numbers or IP
addresses), network failures, routing problems, and so on.
Version mismatch: The version numbers (idl2rpc-generator version
and/or IDL file version) of the client and server are different.
SSH and data connection successfully established and client
communicates: After a successful connection via SSH an additional key
symbol is shown to the previous status symbols (here after a successful data
connection).
SSH connection successfully established, but server is not
reachable: After a successful connection via SSH an additional key symbol
is shown to the previous status symbols (here after a not successful data
connection).

Table 1.35: Indicators for the connection status
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The status of the SSH connections (e.g. for a tunneled data communication or a sent remote shell
command) can also be requested via the SSH status display. It can be opened with the small arrow on
the right corner of the e-RemoteCtrl window (see fig. 1.25). It opens a list with all opened SSH connec-
tions to the server, which are assigned to the communication to the telescope of the current control tab.
The operator can then select one of the connections with a double-click by the mouse. This opens the
communication output from the SSH client. This status can be used to identify communication problems.

Figure 1.25: The SSH status display.

The following sections will now explain the individual control tabs in detail.

1.5.8 The "User status" display

The "user status" display shows all users, currently logged in to the telescope system. It shows two
columns, where the first is for the user names and the second is for the assigned dynamic roles (see fig.
1.26).

Figure 1.26: The "User status" display.

The users and roles are defined by the server in its configuration file (see section 1.4.2 on page 10)11.
The user roles have different rights to request data or to command orders. Each remote user plays a

11The following is taken from the "Habilitation" thesis of A. Neidhardt, which will be published soon.



1.5 WORK WITH THE GRAPHICAL USER INTERFACE (CLIENT) 31

dedicated role, which is assigned to him statically during the whole time of access. With these static
roles the access control can be arranged like a pyramid. The most users have only a few rights, e.g to
read the current states or observation data. Then role by role the number of rights increase, while the
number of users with these rights decrease. Each user on a higher level has the rights of the previous role
definition plus additional permitions. Finally there are only a few users (or better only one user), who
have superuser rights, to change the system itself. Following roles are possible:

Figure 1.27: The user roles and their rights.

1. Observer role: An observer is the role with the least rights. He is just allowed to request data
from the current observation. He cannot send any orders and is even not able to participate in chats
with the other users. In principle he is just a passive listener.

2. Notifier role: The notifier is an observer with the additional right, to participate at the chat or to
set some indicator values, to notify other users about critical states or about necessary changes.

3. Scheduler role: A scheduler is a notifier, which can change observation schedules. He has no
direct access to the control or to the controlled sub-system, like connected hardware. But he can
change parts or the whole sequence of commands in an observation schedule, to optimize the
observation. These changes have an indirect impact to the controlled devices, when the commands
are processed. But the commands are mostly procedures with sub-commands, where the required
safety of the system is managed. This means that schedulers can’t break the system safety with
their changes, if locally is everything in a safe state.

4. Agent role: An agent is a scheduler with the additional possibility to change dedicated system
parameters on-the-fly, which have no direct influence to the hardware safety. An example are
attenuations, band widths are sampling rates in the back-end equipment of the VLBI system.

5. Operator role: The operator is the first role, which can get access to controlling functionalities
of the system. He has all rights of an agent and additionally the possibility to send all necessary
commands, to run the complete system, if he got the permissions from a local responsible operator.
Therefore control rights are just temporarily for him.
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6. Supervisor role: The supervisor is an operator, who has the rights to control the system perma-
nently. Usually personnel staff at the telescope uses the supervisor role.

7. Superuser role: The superuser has all supervisor rights and is therefore usually a member of the
telescope staff, but is additionally a user with root rights on the controlled system.

Figure 1.28: The three-way-handshake to change the dynamic role of a remote operator.

Additionally there is one role, which requires a separate viewing: the operator role. This is the role
for all remote operators, who do not belong to the staff of the telescope. To avoid accidental interactions
to the system by foreigners, which would be a safety risk, the remote operators just get temporary access
to the whole functionality. Only when they really need to control the system, e.g. if they take over a
remote shift from another observatory, a local operator gives them the permission to access the control
functionality. This permission is only for that task of remote control, includes all necessary authoriza-
tions and can be revoked again by local staff. There is only one permitted remote operator with the
control rights at a time. Without the permission the operator is just a notifier.
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The handover of the control rights follow a dedicated work-flow, which is comparable to a three-way-
handshake in the TCP . It forms the three-way-handshake to request remote access rights for control (see
fig. 1.28). An operator, who has just notifier rights because of his dynamic role, requests the control
rights by pushing the request button in the GUI . It opens the request dialog, where the operator can
send the request or cancel it. The request is registered by the server on the controlled machine, where the
NASA Field System is controlled. Immediately after the registration of the request all users with higher
rights (who are supervisors or superusers and therefore members of the local staff or who are currently
registered remote operators) receive a message to inform them about the request. It opens a dialog on
each of these user machines, where they can accept the role change. If one of the users with higher rights
accepts, a message is sent to the server. It releases the request dialog on all machines and sends a mes-
sage to the operator, who requested the role change, to ask for a confirmation. Only if he confirms this
message in another dialog, the server processes the role change and all users are informed about the new

owner of the rights with the symbol in front of his name. Nevertheless each supervisor or superuser
can revoke the permitted rights from a remote operator with one step, by pushing the role change button,
so that local staff can immediately interrupt the remote control, e.g. in case of an urgent return (no hard
emergency is supported).

1.5.9 The "Status monitor" display

The "Status monitor" display is an equivalent of the display of the regular NASA Field System (see fig.
1.29).

Figure 1.29: The "Status monitor" display.

The display shows:

• on the first line: the station name, the current time, the current temperature, the current radio source
name and the slewing status

• on the second line: the time of the next operation, the current humidity and the current right
ascension

• on the third line: the current mode, rate, schedule name, log file name, the current pressure, the
current declination and the year of the used reference frame

• on the fourth line: the cable delay, the azimuth pointing position and the elevation pointing position

• on the sixth line: the system temperatures of the intermediate frequencies

• on the seventh line: the shortcuts of the monitored devices

For more details see the manual of the NASA Field System.
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The "Logging and Operator Input" display

Figure 1.30: The three different static filter tabs of the "Logging and Operator Input" display.

The "Logging and Operator Input" display shows the log file output and the outputs of different
pattern filters. Additionally it is the place, where the operator can enter his commands, which are then
sent to the server and processed by the NASA Field System. In the standard setup the display offers three
different tabs with the output of the static filter patterns (see fig. 1.30):

1. the log file output (currently, only the log file content is printed and local outputs of the NASA
Field System to the standard output of the terminal are not available), which shows the latest 1000
lines of the last log entries

2. the error filter, where only the error, warning and alert messages appear

3. the remote control messages filter, where all e-RemoteCtrl relevant status messages appear

In addition to the static filters, the operator can define own dynamic filters, by clicking onto the loupe

button (= filter button). It opens an additional input field, where a text pattern can be entered. After
pushing the return button, an additional tab is opened, where only the filtered information appears (see

fig. 1.31). The tabs can be closed again by pushing the button.

The display is also used, to send commands to the NASA Field System. The commands can be en-

tered into the text field behind the sign and must be confirmed by pressing return. Allowed are all
known NASA Field System commands and the defined station commands on the Field System machine.
Only these commands, which open a local display on the remote NASA Field System machine should be
avoided or are directly blocked by the server. Additionally all entered commands are registered in a com-
mand history. Clicking into the command text box and pushing the up/down arrow keys on the keyboard
allows the manual selection of historic, already entered commands. Using the list button behind the text
box opens the history command list, in which a previous command can be selected with the mouse or
with the arrow keys (see fig. 1.32). Internally, the last 50 commands are stored (even if the program is
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Figure 1.31: The usage of additional, dynamic text filters.

Figure 1.32: The input of commands and the usage of the command history.

restarted).

In addition to the standard Field System commands, e-RemoteCtrl defines additional commands.
These are:

• "erc::help=<command>": It opens another display, which shows the known help pages of the NASA
Field System in a HTML version. Additionally all defined HTML help pages in the e-RemoteCtrl
server can be requested (see fig. 1.33).
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Figure 1.33: The help command.

• "erc::sy=<command>": This is the replacement of the system command functionality, known from
the NASA Field System, which opens a SSH connection to run a remote command in a shell on the
Field System computer, which display is forwarded to the client machine, on which the operator
started the command. The shell output of the started program appears in an additional tab of the
"Logging and Operator Input" display, similar to the output of search filters (see fig. 1.34).

Figure 1.34: The system call command.

• "erc::checklist=before", "erc::checklist=during" or "erc::checklist=after": These commands allow to
open checklists, which are defined in the configuration file of the server (see section 1.4.2 on page
12). The checklists are defined to check activities before, during and after the observation. The
checklists are usually opened automatically, according to dedicated patterns in the log file or after
defined time intervals. But with the command they can be activated on demand by the operator.
Alternatively, the checklist button can be used, which opens a drop-down list with the commands,
where one can be selected with the mouse (see fig. 1.35).

Note: The input of commands is only allowed for users, having the necessary rights. In the case that
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Figure 1.35: The checklist command.

an user without the required permissions tries to send a command, it will be rejected and nothing happens.

On the right lower corner of the display are additional buttons, which support dedicated operator
functionalities (see fig. 1.36):

Figure 1.36: The control buttons of the "Logging and Operator Input" display.

• The first button opens a file system dialog, where a filename can be entered, to which the complete
current content of the log file in the display is written to.

• The second button opens a file system dialog, where a filename can be entered, to which the content
of the log file in the display is permanently recorded to (then the light turns to bright red).

• The third button opens the already described search pattern matching line.

• The fourth button activates the sound for alarms ("beep") according to the definitions in the server
configuration file (see section 1.4.2 on page 12). If the sound is on, a green check-mark will appear
on the right, lower corner of the bell-symbol.

• The fifth button activates the checklist drop-down list, as already described.

1.5.10 The "MK5 Capacity" display

The "MK5 Capacity" display is an equivalent of the display of the regular NASA Field System, if it is
opened with the classic view (see fig. 1.37). It shows the status of the two 8-packs in the Mark5 recording
system with the 8-pack number (VSN), the remaining recording time, the remaining recording space, the
filled volume in percent and the time of the last check.
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Figure 1.37: The classic view of the "MK5 Capacity" display.

The display additionally offers a more graphical view of the Mark 5 with pie charts (see fig. 1.38).
The operator can individually switch between those two views, using the small tabs in the lower left

corner of the display ( ).

Figure 1.38: The more graphical view of the "MK5 Capacity" display.

The display also allows the printing of labels for the 8-packs, similar to the command "drudg
<logfilename>". To print a label for a dedicated experiment, it is necessary to select a number of
days in the log file history filter on the lower left side of the display. After this filtering it is possible to
select a log file from the drop-down list (only log files in the NASA Field System folder "/usr2/log/"
are shown). By pushing the print button on the right, the label is printed on location of the NASA Field
System machine. The complete process is shown in fig. 1.39.
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Figure 1.39: Printing labels with the "MK5 Capacity" display.

1.5.11 The "SysMon" display

Figure 1.40: The "System Temperatures" tab of the "SysMon" display with the classic view.

The system monitoring display "SysMon" shows all system relevant system states. This includes the
system temperatures and the phase calibration data (MonPCal) from the NASA Field System, which are
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displayed in the same way as in the Field System, if the classic view is selected (see fig. 1.40). It shows
the set frequencies and the system temperatures of the upper and lower band of the 14 video or baseband
converters. Additionally the system temperatures of the four intermediate frequencies (IF1 - IF4) are
shown.

The display additionally offers a more graphical view of system temperatures with a plot of the tem-
perature values over time (see fig. 1.41). The operator can individually switch between those two views,

using the small tabs in the lower left corner of the display ( ).

After selecting the graphical view, the display for the system temperatures is split into two parts: the
output selection panel on the left and the output plot on the right. All possible system temperatures can
be selected for plotting in the selection panel. All selected channels appear as plot line in the right plot
panel. The different outputs can be differed by its assigned colors.

To enable a better view on the graph, it can be expanded to the complete width of the display, using

the expanding button . The view can be shrunken again to the original situation, using the shrink

button (see fig. 1.41).

Figure 1.41: The "System Temperatures" tab of the "SysMon" display with the graphical view.
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In the expanded view it is possible to manipulate the plotted graph. With the slider on the right (see
fig. 1.41), the operator can individually zoom into the graph. If it is necessary to select a dedicated
interval in time or in the values, the x- and the y-axis can be limited with a minimum and a maximum
value, after the individual option is selected (see the setting elements on the left of the zoom slider).

The display also offers the output of station specific, individual system monitoring data in text and

HTML format. The station specific system monitoring output can be opened with the button. This
opens an additional window with the station specific outputs (see fig. 1.42). Each individual, station
specific monitoring point is represented as one single tab. The programming of such individual system
monitoring points in the e-RemoteCtrl server is explained in section 2.1 on page 46. If no station specific
monitoring point is programmed, only the demo output with the Unix time of the NASA Field System
computer is available.

Figure 1.42: The output of station specific system monitoring points with the example of the relative
height and radio telescope tower temperatures at the 20m radio telescope Wettzell.

The "Chat" display

The "Chat" display can be used, to communicate with other operators of the same system. It consists of
a text panel with all received chat messages as communication log. Messages can be sent, by entering a

text messages behind the sign. A message is sent after pressing the return key on the keyboard. With
the check box behind the text field for the message input, the sent messages can also be added to the log
file. Usually this box is activated, as all messages should also be logged like in a "flight recorder" of an
aircraft. For the short periods of a "private" communication, the writeing to the log file can be deactivated.

Each time a new message is received, a sound is released to notice the message arrival to the operator.
Each message in the communication text panel starts with the user name, from whom the message comes
from. Own messages are in blue color and the user name is marked with an "*".

Local operators in front of the classic NASA Field System can also participate to the chat. If they
enter a comment with the structure "" erc::chat: <chatmessage>" the server filters the text mes-
sages and sends it to the chat display with the user name "oper«local»" (see fig. 1.43). Entering chat
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Figure 1.43: The "Chat" display.

messages in that way to the remote display is not permitted, so that those messages are not committed.

1.5.12 Close a connection

The connection can be closed by collapsing all of the control displays with the "+" in front of the display
names or by removing a control tab for a dedicated telescope (see section 1.5.6 on page 28).

1.5.13 Starting of shell programs with the defined shortcuts

Figure 1.44: The procedure to start a program in a remote shell.

After defining shortcuts in the configuration of the GUI client, it is possible to start commands in
a remote shell. Click onto one of the control displays and press the defined shortcut key combination
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(see fig. 1.44, where a "xterm" terminal is opened on the NASA Field System machine with the key
combination "Ctrl"+"Shift"+"X" and forwarded to the GUI client machine).

1.5.14 Logging of the round trip delay

This functionality is currently not available.

1.5.15 Automatic adaption of the data transfer volume and automatic reconnections

The data transfer volume is adaptive to the opened displays. By closing one display, no data for that
display is transferred anymore. This can be used to safe bandwidth on weak communication lines, where
only the really needed displays should be opened.

If the data communication is interrupted, the client automatically tries to restart the connection as
long as the data communication is not re-established again and as long as it was opened once before.
If this reconnection does not work, close the connection manually (see section 1.5.12 on page 42) and
restart it again (see section 1.5.7 on page 29).
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Chapter 2

Station programming

Abstract

This chapter describes the programming of station specific parts of the remote control software for VLBI
telescopes. A first focus is on the system specific system monitoring data, which can be injected to the
server and shown on each client.

45
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2.1 Programming of the injection of station specific system monitoring
points

This section is under construction!



List of Figures

1.1 The official download page of the e-RemoteCtrl software. . . . . . . . . . . . . . . . . . 2
1.2 The e-RemoteCtrl graphical user interface after startup. . . . . . . . . . . . . . . . . . . 7
1.3 Opening of the configuration display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.4 The e-RemoteCtrl configuration display . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.5 The dialog window to compare the version numbers of the server with those of the client,

showing a mismatch of the idl2rpc-generator versions in the example here. . . . . . . . . 15
1.6 The configuration tab for the settings of the client part of the communication. . . . . . . 16
1.7 The configuration tab for the settings of the server part of the communication. . . . . . . 17
1.8 The configuration tab for the settings of the SSH tunnels. . . . . . . . . . . . . . . . . . 18
1.9 Schematic diagram to illustrate a direct connection between a client and server. . . . . . 20
1.10 An example for a configuration of the "SSH" and the "RPC-Server" tab for a communi-

cation without any SSH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
1.11 Schematic diagram to illustrate a connection between a client and server, using a SSH

tunnel to access the NASA Field System PC . . . . . . . . . . . . . . . . . . . . . . . . . 21
1.12 An example for a configuration of the "SSH" and the "RPC-Server" tab for a communi-

cation with a SSH-tunnel to the NASA Field System PC. . . . . . . . . . . . . . . . . . 21
1.13 Schematic diagram to illustrate a connection between a client and server, using a first

SSH tunnel to access an observatory firewall and a second SSH tunnel to access the
NASA Field System PC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

1.14 An example for a configuration of the "SSH" and the "RPC-Server" tab for a commu-
nication with a first SSH-tunnel to a firewall and a second, internal tunnel to the NASA
Field System PC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

1.15 The configuration tab to define hot keys for the key combinations "CONTROL"+"SHIFT"+<key_letter>. 23
1.16 The configuration tab to change the appearances of the GUI. . . . . . . . . . . . . . . . 24
1.17 The tab with the overview about all controlled stations (currently not functional). . . . . 25
1.18 The login screen of the e-RemoteCtrl GUI, which requests a user namen and password

for encrypted configuration files. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
1.19 The dialog with the note, that the entered user account data are wrong. . . . . . . . . . . 26
1.20 The control tab for one individual station, without an open connection. . . . . . . . . . . 27
1.21 The procedure to change to another telescope control by changing the configuration. . . 27
1.22 The procedure to add an additional telescope tab to control several telescopes in parallel. 28
1.23 The procedure to remove a telescope tab. . . . . . . . . . . . . . . . . . . . . . . . . . . 28
1.24 Open a connection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
1.25 The SSH status display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
1.26 The "User status" display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
1.27 The user roles and their rights. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
1.28 The three-way-handshake to change the dynamic role of a remote operator. . . . . . . . 32
1.29 The "Status monitor" display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
1.30 The three different static filter tabs of the "Logging and Operator Input" display. . . . . . 34
1.31 The usage of additional, dynamic text filters. . . . . . . . . . . . . . . . . . . . . . . . . 35

47



48 LIST OF FIGURES

1.32 The input of commands and the usage of the command history. . . . . . . . . . . . . . . 35
1.33 The help command. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
1.34 The system call command. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
1.35 The checklist command. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
1.36 The control buttons of the "Logging and Operator Input" display. . . . . . . . . . . . . . 37
1.37 The classic view of the "MK5 Capacity" display. . . . . . . . . . . . . . . . . . . . . . 38
1.38 The more graphical view of the "MK5 Capacity" display. . . . . . . . . . . . . . . . . . 38
1.39 Printing labels with the "MK5 Capacity" display. . . . . . . . . . . . . . . . . . . . . . 39
1.40 The "System Temperatures" tab of the "SysMon" display with the classic view. . . . . . 39
1.41 The "System Temperatures" tab of the "SysMon" display with the graphical view. . . . . 40
1.42 The output of station specific system monitoring points with the example of the relative

height and radio telescope tower temperatures at the 20m radio telescope Wettzell. . . . . 41
1.43 The "Chat" display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
1.44 The procedure to start a program in a remote shell. . . . . . . . . . . . . . . . . . . . . 42



List of Tables

1.35 Indicators for the connection status . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

49



50 LIST OF TABLES



List of acronyms

ASD Automatic Safety Device

CLI Command Line Interface

DNAT Destination Network Address Translation

FTP File Transfer Protocol

GUI Graphical User Interface

HTML Hypertext Markup Language

IDL Interface Definition Language

IP Internet Protocol

NASA National Aeronautics and Space Administration

NAT Network Address Translation

ONC RPC Open Network Computing Remote Procedure Call

PC Personal Computer

RPC Remote Procedure Call

SLR Satellite Laser Ranging

SSH Secure Shell

TCP Transmission Control Protocol

UDP User Datagram Protocol

VLBI Very Long Baseline Interferometry

XDR External Data Representation

XML Extensible Markup Language

51



52 LIST OF ACRONYMS



Bibliography

[1] idl2rpc-User Manual

53



Index

FTP (File Transfer Protocol), 2, 5
GUI (Graphical User Interface), 2, 5, 6, 14, 16–

18, 24, 25, 28, 33, 42, 43
HTML (Hypertext Markup Language), 11, 35,

41
IDL (Interface Definition Language), 15, 29
IP (Internet Protocol), 17, 19–21, 23, 29
NASA (National Aeronautics and Space Admi-

nistration), 2, 3, 5–7, 9, 10, 13, 19–26,
33–39, 41, 43

PC (Personal Computer), 2, 4–7, 11, 19–26
RPC (Remote Procedure Call), 3, 14
SSH (Secure Shell), 4, 5, 11, 14, 17–26, 29, 30,

36
TCP (Transmission Control Protocol), 10, 16,

33
UDP (User Datagram Protocol), 10, 16, 17
VLBI (Very Long Baseline Interferometry), 1,

31, 45

Automatic Safety Device, see ASD

Command Line Interface, see CLI

Destination Network Address Translation, see
DNAT

Extensible Markup LanguageXML, 51
External Data Representation, see XDR

File Transfer Protocol, see FTP

Graphical User Interface, see GUI

Hypertext Markup Language, see HTML

Interface Definition Language, see IDL
Internet Protocol, see IP

National Aeronautics and Space Administration,
see NASA

Network Address Translation, see NAT

Open Network Computing Remote Procedure Call,
see ONC RPC

Personal Computer, see PC

Remote Procedure Call, see RPC

Satellite Laser Ranging, see SLR
Secure Shell, see SSH

Transmission Control Protocol, see TCP

User Datagram Protocol, see UDP

Very Long Baseline Interferometry, see VLBI

54


