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B | it The Radio Telescope Wettzell (RTW) & Co. FESG

RT Wettzell/Germany Table 2. RT'W observations in 2008
LI =
program number of program number of
24h-sessions lh-sessions
IVS R1 49 INTT[Kokee-RTW) 234
IVS R4 al IN'T2/K{Tsukuba-R1'W) 100
IvVs 12 6 IN'T3 /K Tsukuba-RI'W-NyAl) 41
IVS R&D 9 total (in hours) 375
RDV/VLBA 6
EUROFE 5 special program number of
CON'TO0Ss 15 experiments
total 141 SELENE 19
total (in hours) 3384 total (in hours) 92
TIGO Concepcion/Chile GARS O’Higgins/Antarctica

And in the future:

| g |. __ TTW Wettzell
The Wettzell VLBI crew (fom left to right):

Ch. Plotz, E. Bauernfeind, G. Kronschnabl, R. Schatz,
W. Schwarz, R. Zeitlhofler, A. Neidhardt

(missing in picture: E. Bielmeier).
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Wettzell and the idea of controlling

VLBI telescopes by remote
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B | it Wettzell and the idea of controlling FESG

VLBI telescopes by remote

The idea: remote attendance and control of VLBI telescopes Wettzell,
O’Higgins/Antarctica and TIGO/Concepcion

=

xTeleworking -

s N—
WA RT Wettzell/
I/ Germany TTW Wettzell/

gg}&, [? Germany

GARS O’Higgins/Antarctica

-
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B | it Wettzell and the idea of controlling FESG

VLBI telescopes by remote
Consequent design-separation of the packages

. . Logic, arithmetic, control, 4,;%'1
Just presentation (no logic) I " iy
A -
‘.‘ (lra \ 57
v

Presentation &
user interface code

Communication code

Standardized, flexible,
stable connection
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B | o Wettzell and the idea of controlling FESG
VLBI telescopes by remote

The e-control stack

%

Graphical User
— Interface (GUI)
Client

B 7_w 3
ﬁ FS Monitor Client GUI ﬁ _
FS Monitor Client Communication

O
-
)
c L
o — Communication
? — ——
D FS Monitor Server Communication
FS Monitor Server Functionality } Server functionality
FS Monitor
FS
e 111
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A “NASA field system” client —
remote
(graphical) user interface

T

FS Monitor Client GUI
FS Monitor Client Communication
\N;W\NK/L}
—=

FS Monitor Server Communication
FS Monitor Server Functionality
FS Monitor
FS
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M A “NASA field system” client -

textual or browser) based

* Separation of control and presentation logic

* Interchangeability of presentation layer (console shell (ncurses), graphical user
interface (wxWidgets), web access via Browser, web service, ...)
" . ClientWwindow -ax
* Remote controllable via — gitaeeias
client-server-architecture

arel Thrm

WETTZELL Temp T40C

MOOE  RATE

2008 308 8543 UT

5 Capa

B 6 56 NEXT HuMID 98 50% AA 18hS0m 49 35 8

on |d|2l’pC-mIdd|e- - 16 0 SCHED=nome k LOG= [LEREIERS “"Wnb DEC 20d30m : 8 Ma& eo-u 1in4 193178
ware TSYS iFA IFB IF r{a“us LE 0 00D29% AZ &0 00 EL
52 BOD Su = avslemicmperature

Taws 525 0FL) 83 7 bF

* Modularity in window st p— g
s ang boon. 308 07 59 4% 17/ 91 wake up Frea Tl Ta
units ond aaditionally  pmEaEman I | ogging o , e
S ) Sy mmanionon | gperator input = .5‘1‘” awres
created administration FOOR 308,08 04: 36 00 safepanchech= . _‘,emp
user interfaces for each B o ) ader achnastal S 1528 430 00
device e e ' el i
2008, 300 08 04 36 DOLsafepos/ posmion fuer arkan oder Boeen aus ncht genau bakannter nchtumg -
QOB 108 08 04 36 COLsafepoas source=azel 904 904 a I 424 -X-]
2OSS 308 08 04 36 DOLsalepos/ s Irmise
° BaS|S for graphlcal user :g: :: : :: g:i:::::::r::;::;::ue far antenna STOP :u S
o . 2008 308 08 04 36 0B/antlernalACK 225 %%
interface: wxWidgets 1 aes
(C++ based Open- E oS
platform independent | I
development of 0 a8
{iHalo Field System user !

graphical user interfaces)

Browser- E

Webcam
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B | i A “NASA field system” client — FESG
all-in-one control for several sites
Planned overview and all-in-one control for several sites

TTW1 TTW2 TIGO _

State Schedule Time Last error
Source Next

X MO N _

ﬁ Field Systermn user ! ~TE
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FESG

The communication —
with a remote procedure call middleware
and ssh

il

FS Monitor Client GUI
FS Monitor Client Communication
M
—

FS Monitor Server Communication
FS Monitor Server Functionality
FS Monitor
FS
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with a remote procedure call middleware

The communication —

Application 1

Operating System

| 1 L | —

Architecture 1

Application 2

Distribution platform

Operating System

2 L | n -

Architecture 2

Application n

.................. ~

Operating System

Architecture n

Transportation

Jaa

Transportation

(nach [PUDO1] 2.2.0. S. 25)

[SAXO07]: Saxonia Systems: Remote Procedure Call, http://www.linuxfibel.de/rpc.htm, Download 23.04.2007
[PUDO1]: Puder, Arno; Rdmer, Kay: Middleware fur vereteilte Systeme, 1.Auflage, dpunkt.verlag GmbH Heidelberg 2001

FESG

(bkg
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The communication —

with a remote procedure call middleware

Application 1

Operating System

| 1 L |

Architecture 1

1. RPC- Call

2. Procedure- Call

'h-."-h.'\-.'r.-‘ .h-.,l'ﬁ"_-._r.-'

4 RPC- Return 3. Procedure- Return

-

>

(entnommen aus [SAXO7])

3

Transportation

[~ Transportation

(nach [PUDO1] 2.2.0. S. 25)

[SAX07]: Saxonia Systems: Remote Procedure Call, http://www.linuxfibel.de/rpc.htm, Download 23.04.2007
[PUDO1]: Puder, Arno; R6mer, Kay: Middleware fir vereteilte Systeme, 1.Auflage, dpunkt.verlag GmbH Heidelberg 2001

FESG

(bkg
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B | it The communication — FESG

using a middleware generator

The steps of the genera_tlon for fsmc.idl Step 1: Write interface
a remote control extension definition for fsmc

of the NASA field system

idl2rpc.pl
fsmc.idl

A 4

FS GUI _ ! FS-
(wxWidgets) Automatically connection
generated code
communication

code

Step 4: Write Step 3: Write

code for data code to connect

presentation to NASA field
system

Step 5: Compile
& Link

~Grap! ,ice,u;%sm;errffc‘eitqw)t

fsmc
- Client

Command line shell
Web Interface
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IR | Kariooraphi und Geodse The communication — FESG
security with ssh - tunneling

Internet

7] v P
S5H-Tuniel - \l T r - S5H-Tunnel

Chent L ) Qerver
client wiz gate-o._chiz cerver, ohig

aah -l <mser>
-p 2222

L S0000:127.0.0.1 50000
oate-0.ohiz

Firewall firewall
@ y Internet

- H T FFH = =
E8H-Tunnel . -{ raaaaas |- . S8H-Tunnel . | reeaas T . S5H-Tunnel

Client | J \ ) Server
¢ lient wiz gale-w Wiz gate-0, ohig server. ohig

ggh -l <imer=
-p 2222

=L S0000:127.0.0.1:50000
gate-w .ol

But additional efforts are necessary to control the ssh-
connection and prevent blackouts (currently in planning)
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A “NASA field system” extension server—
remote accessible,

autonomous process cells

- =4
FS Monitor Client GUI
FS Monitor Client Communication
\N;W\NK/L}
—=

FS Monitor Server Communication
FS Monitor Server Functionality
FS Monitor
FS

bk
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A “NASA field system” extension server

autonomous process cells

FESG

Autonomous process cell offers a remote monitoring of the NASA field system
(at the moment in a first iteration for a feasibility study)

L

Simple Log

. Timeout- | PetiodicServerActivi
Watchdo . Activatio :
- (Father-) Jifil} / Own code
Process
]
)
Semaphore @ ' emory
RPC- Loop —— "
ead . /
Request . RPC- Def. RPC-Funktionalitit
> oop Request | [ SNAP System Call
Automati¢ [ Own code !
*y =SS
o Safety -}
N .
q} Device
W
$
|:| Must be written by user
emote
ser Interfag
Command line, Consequent design-separation of
TR S . - Device control code

- Generated communication code
- Presentation & user interface code
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First e-control tests —
Wettzell (Germany), O’Higgins (Antarctica)
and TIGO (Chile)

7_ /(mitorb:g
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o First e-control tests—
GARS O’Higgins/Antarctica

Internet

N 11

Fieldsysterm remote control and attendance Wettzell ->= GARS OHiggins

25 T T T T T
24 — Roundtrip Delay —
23— r 3 3 Mean 1.104281 [sec] po2]
T} @ v - e
22— > o O Experiments &
21— N N © Aggregated mean 15 min el
N~ N~ N~ N~
20— -— - -
19 [— <o} 8 g g
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cE S 38 3
16 — 8 o O =Y
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Strong snowfall
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e First e-control tests—
TIGO Concepcion/Chile

Internet

Fieldsystem remote control and attendance Wettzell -= TIGO Concepcidn

12 T T T T T
— Roundtrip Delay
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18-Mow-2008 14:58:11 18-Mow-2008 23:28:43 19-Mov-2008 07:59:14 19-Mow-2008 16:29:45 20-Mov-2008 01:00:17 20-Mow-2008 09:30:49 20-Mov-2008 18:01:21
Time [dd-mmm-yyyy hhomm:ss]
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Not only useful for e-control:
Adding new devices to the
NASA field system

i

FS Monitor Client GUI
FS Monitor Client Communication
\N;W\NK/L}
—
FS Monitor Server Communication
FS Monitor Server Functionality
FS Monitor
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B | it Adding new devices to the ~
NASA field system FESG

e.g. feasibility studies for the new DBBC (INAF)

bl le e el |e 1=

DBBC core 1 (INAF)
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B | it Adding new devices to the ~
NASA field system FESG

ﬁ FS Ii;lwonitor Client GUI ﬁ
FS Monitor Client Communication

— ——

FS Monitor Server Communication e CI' MTGUI
i Functionalit =
FS Monitor Server Functionality BC Client Communi

FS Monitor
¢ = N =

@305y A stk P Wesml (s
Warten

ll' ﬁ)BBC Server Communication ﬁ
DBBC Server Functionality

L Dy

Mﬂﬁ DBBC
= | | Hardware
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B | it Adding new devices to the ~
NASA field system FESG

ﬁ FS Ii;lwonitor Client GUI ﬁ
FS Monitor Client Communication

— ——

FS Monitor Server Communication e CI' MTGUI
itor Server Functionalit e
FS Monitor Server Functionality BC Client Communi

FS Monitor
FS
IDBBC Client com,/>
ﬁ)BBC Server Communication ﬁ

DBBC Server Functionality
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} Hardware
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A future concept —

Combined control of different systems
in a geodetic observatory

.@kg e-control: new concepts for remote control of VLBI-telescopes i"l-*t_ &)



% Bundesamt fiir
Kartographie und Geodasie

Combined control of different systems

in a geodetic observato

- Optimized work flows

- Increasing the number of observations with e-control
(automation and remote attendance/control)

- Time sharing of measuring equipment

- Just-on-time scheduling and updating to adapt flexible
observation programs

- Additional integrated safety system(s)

- Standardization of system software for different systems

- BUT: There will be always situations where highly educated

personnel is needed at the observatories

FESG

Think about
the technical
—

realizations of
GGOS ?

Picture similar to: Hase, Hayo; et. al.: Twin Telescope Wettzell (TTW) - a VLBI2010 Radio Telescope Project. IVS General Meeting 2008

bk
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Thanks for your attention
Gracias por su-atencion

If you have further questions, send an email to:
christian.ploetz@bkg.bund.de

Register for a test version:
neidhardt@fs.wettzell.de
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