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Global situation and the future

Tk D)
VLBI2010 very fast

© radio telescope

& twin radio telescope

VLBI2010 fast

radio telescope

upgrade legacy
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Hodsornpot i | @ radio telescope
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Global situation and the future
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VLBI2010 very fast

, 4 See IVS Memorandum 2006-008v01: VLBI2010 ()

= [...] Increase observation density [...]"

= [...] For the highest accuracy the global networks must be tied together. [...]"

= [...] Automate operations and procedures at all stages]...] Flexibility to add/subtract stations on ope
short notice [...] Automated diagnostic procedures and notification of personel when necessary [...]"

= [...] Monitoring [...] will make it possible to account for factors [...]*

'@@ = [...] new observing strategies [...]"
"1 See: Niell, Arthur; et. al.: IVS Memorandum 2006-008v01. ,VLBI2010: Current and Future Requirements for Geodetic VLBI Systems*. Sept.

2004
r-nm-ur
® g iy @! radio telescope
1 eifr
upgrade legacy
T Fone | @ radio telescope
E:::::?n.-l:tn ®9"
potential new site

T U —— : - e : @ radio telescope
See: Hase, H. et. al.: The future global VLBI2010 network of the IVS. 20th EVGA Meeting Bonn 2011 @ p
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Global situation and the future

whant L)

VLBI2010 very fast

4 See IVS Memorandum 2006-008v01: VLBI2010 ™

= [...] Increase observation density [...]"

= [...] For the highest accuracy the global networks must be tied together. [...]"

= [...] Automate operations and procedures at all stages]...] Flexibility to add/subtract stations on ope
short notice [...] Automated diagnostic procedures and notification of personel when necessary [...]"

= [...] Monitoring [...] will make it possible to account for factors [...]*

=] - .---] NeW observing strategies [...]"
"1 See: Niell, Arthur; et. al.: IVS Memorandum 2006-008v01. ,VLBI2010: Current and Future Requirements for Geodetic VLBI Systems*. Sept.

2004
Fortusceal” ‘ }
@ Q . radio telescope
Bmm'ir S
' upgrade legac
: GIobaI Geodetlc . P gy
§ i i Obselrvmg System radio telescope
' Farmer WS Site Meeting the Requirements
[ Partheaming s £me ofaGlo?Jal§ocigty .
on a Changing Planetin 2020 thEI‘Itiﬂ.' new SitE
@ Springer

e e e e Lo e - @ radio telescope
See: Hase, H. et. al.: The future global VLBI2010 network of the IVS. 20th EVGA Meeting Bonn 2011 C;I p

See: http://www.amazon.de/Global-Geodetic-Observing-System-Requirements/dp/3642026869/ref=sr_1_1?ie=UTF8&qid=1300913444&sr=8-1, Download 2011-03-23
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New observation strategies

[ Local }

- Standard operations
- Local operator

Alexander Neidhardt 8 Forschungseinrichtung Satellitengeodasie
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New observation strategies
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- Standard operations - Check system

- Local operator states from
everywhere at the
observatory

- Tele-working

- Remote assistance
and diagnostics

- Control very
remote, inaccessible
telescopes
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New observation strategies
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[ Local } [ Remote } [ Shared }
- Standard operations - Check system - Save, passive data
- Local operator states from live monitoring
everywhere at the - Dedicated control
observatory access by responsible
- Tele-working person
- Remote assistance - Shared access from
and diagnostics different observatories
- Control very - Shared night shifts
remote, inaccessible
telescopes
Alexander Neidhardt 10
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New observation strategies
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[ Local } [ Remote } [ Shared } [ Unattended }
- Standard operations - Check system - Save, passive data - Observations run
- Local operator states from live monitoring autonomous,
everywhere at the - Dedicated control (semi-) automated
observatory access by responsible and unattended
- Tele-working person
- Remote assistance - Shared access from
and diagnostics different observatories
- Control very - Shared night shifts
remote, inaccessible
telescopes
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New observation strategies
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[ Unattended J

E\emote Monitorin

& Control
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Realization solutions

NASA Field System

COM TCP/IP COM COM TCP/IP
RX PLC Meteo
IFD
VC
FORM
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Realization solutions

NASA Field System Access
NASA Field System

“ELEELE

Meteo

IFD
VC
FORM
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Realization solutions

Virtual Network Computing

Secure Shell Java & Web pages
Socket Connections Remote Procedure Calls

Mobile Phone Apps

\

NASA Field System Access
NASA Field System

— ST
-ocal
TCP/IP COM TCP/IP
_Invar
Meteo - W
IFD
VC
FORM
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Realization solutions

Virtual Network Computing

Secure Shell
Socket Connections

Mobile Phone Apps

\

Java & Web pages

Remote Procedure Calls

NASA Field System Access

NASA Field System
ST

F

Meteo
IFD
VC
FORM

_ - S
.ocal
COM TCP/IP COM COM TCP/IP
RX PLC T

Attributes:

They solve the tasks and requirements
Local know how

Proprietary and individual

Missing safety and security issues
Partial solutions

Open response times

Missing connection and quality control
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Realization solutions

Virtual Network Computing

Secure Shell
Socket Connections

Mobile Phone Apps
A

Java & Web pages

Remote Procedure Calls

"' NASA Field System Monitor & Control

NASA Field System
ST

Meteo
IFD
VC
FORM

I ITCP/P I COM TCP/IP

Attributes:

They solve the tasks and requirements
Local know how

Proprietary and individual

Missing safety and security issues
Partial solutions

Open response times

Missing connection and quality control
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Realization solutions

Shared M&C

c c

= O O

=Rl > g

OlG¢e Qg

o O |52 WS
Prog. 3 | E O £
Browsgr| = S5 gg
O O

Standard M&C Server

NASA Field System Monitor & Control
NASA Field System

ES ST
Local
COM TCP/IP COM COM TCP/IP
RX PLC Meteo
IFD
VC
FORM
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Realization solutions

Shared M&C M&C Stream

Service

= D |o® S ® T = o= B
j O 5 g€ 25 8| gf—
Prog. o3 - O e Q 2 0 2 =
= % & o3 £ o3 Ol o
Browser =5 S5 s £ g £ B O
O O Standard M&C Server 3 S = /

NASA Field System Monitor & Control
NASA Field System

ES ST
Local
COM TCP/IP COM COM TCP/IP
RX PLC Meteo
IFD
VC
FORM
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Shared M&C

L

Prog.
Browser

M&C GUI

M&C Client
Communication

Realization solutions

Generative,
standardized
access

M&C Stream

Standard M&C Server

Service

M&C Server

M&C Server
Communication
——Central

NASA Field System Monitor & Control

RX
IFD
VC

NASA Field System
ES ST

COM TCP/IP COM COM TCP/IP

- [MAT ] [Marks] (ACT

PLC Meteo

FORM
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Realization solutions

Shared M&C Generative, M&C Stream
standardized
access
- (- z
82'8 5 30 g@ qE)—cp
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Prog. s QEND (|OE £ 2
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Browsgt =5/° (|25 SElFOH
O O Standard M&C Server 3/ 2 /
/

&% . NASA Field System Monitor & Control
| A NASA Field System

FS
ultdﬁta_changﬁs_> Local A ~ H H H <Qtdﬂsq4hang354
. : TCP/IP 4 COM COM TCP/IP

PLC Meteo H
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Realization solutions

Shared M&C Generative, M&C Biranm

standardized
access
(e C (- (e
_ =8 .2 = .9 5| 5
= O 5 i =N @) w2 == 0
o BS) 2&wsS s - R CEI ER:
S IFENT (|OE QENZ VY OE|Q55
==§/% (|25 SE/ - (|25 2P0
O O Standard M&C Server 'S O = /
/ A

S

i~ NASA Field System Monitor & Control
& NASA Field System

ES
LQLdaLs,ihangas_> LocalA : H H H <_Qtdﬂ54ihaﬂg£$4
. : TCP/IP 4 COM COM TCP/IP

Scans data e- Transfer/e VLBI
LAUU

PLC Meteo “ g

* 9JIND
* 9JIND
* 9JIND

Alexander Neidhardt 24 Forschungseinrichtung Satellitengeodasie



2N B | e dcon
Technische Universitat Miinchen va FESG | @ TI_ITI

Realization solutions

Shared M&C Generative, M&C Biranm

standardized
access
S s s e
prog. | | S 0B 2F6 2 OSR=)nsS HEe
Prog.| | & QENT ( |OE 0N (|2819E%
= e/ 2 B & = 9 S 2
Browser =5 2E . D E §E°€SOU)
O O/ sl Standard M&C Server = 3 = /
d A

& -_NASA Field System Monitor & s®ntrol
£ NASA Field SystenNagg7Check

F
LQLdﬁLs,ihangﬁs_> Local > = <_Qtdﬂs,;‘hang354
_ TCP/P

FORM Monitoring
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Shared M&C

mmunication
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Realization solutions

standardized
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On site security

System and observatory enclaves

Fundamentalstation Wettzell

mpetenzbereich

Kompej¢nzhereich
und[Emklave
Radigtgleskop
WettzplI{R

Kompetenzbereich
und Enklave
Grofiringlaser (G)

Kompetenzbereich
eit\und Fregquenz

’.
\¢

Kompetenzbereich
Global Positioning System

TIGO-Flattform

ompetenzbersas
und Enklave

Wettze]ll Laser

Rangips Syste niie

Seismobunker

‘ Gravimeterhaus

Urspranglicher Stationsplan von Dr. Kligel, FS Wettzell .
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On site security

System and observatory enclaves

eil und Fregquenz
Kompetenzbereich
Global Positioning System

ompetenzbersa

und Enklave
Wettze]ll Laser

Rangips Syste niie

o o ssh =X -1 <user> -p 2224 rtsosw.wtz => soswctrl
¢ ssh-X -l <user> -p 2223 rtsosw.wtz => soswctrl
ssh —X -1 <user> -p 2222 rtsosw.wtz => soswdb

P
ssh =X -1 <user> rtsosw.wtz => rtsosw

Urspranglicher Stationsplan von Dr. Kligel, FS Wettzell .

Alexander Neidhardt 28 Forschungseinrichtung Satellitengeodasie
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On site security

System and observatory enclaves

Fundamentalstation Wettzell

mpetenzbereich

Kompetenzbereich
Global Positioning System

ompetenzber

und Enklave
Wettze]ll Laser

Rangips Syste niie

SSH-Key
ona L D 2
datastick * * ®5sh —X -1 <user> -p 2224 rtsosw.wtz => soswctrl

¢ ssh-X -l <user> -p 2223 rtsosw.wtz => soswctrl
ssh —X -1 <user> -p 2222 rtsosw.wtz => soswdb

ssh =X -1 <user> rtsosw.wtz => rtsosw

Urspranglicher Stationsplan von Dr. Kligel, FS Wettzell .

-L 50000:127.0.0.1:5000¢
sate-w ol

Alexander Neidhardt 29 Forschungseinrichtung Satellitengeodasie
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User access roles and access rights

Static Dynami
Roles Roles

/\ /Abserver

=
-

C

y a_\ _
\ % / Notifier Notifier Currently
s not
/ ) \ \ c / 4 ’ Y used
Scheduler
= o)
< o
el 0
» 0 Agent
H e 1\ Y,
/ KS 7 \ 2 Operator iOperator
/ \/ \ \/ Superuser -
Read Chat [Schedule Adapt ] Control System
K(drudg) (attenua-tiy change
Alexander Neidhardt 30 Forschungseinrichtung Satellitengeodasie
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Complete remote and secure access

- Legging and Operator Input

# 70K [® 20K [®
2010.023.0
2010.023.0
2010.023.0
2010.023.08:
2010.023.08:0

8 .4,
2010.023.08:10:13.49/m/1E(20K]),0n.a,
1:31.49/r%/1E(20K),0n,a,
:12:52.489/m¢/1E(20K),0n, a,
4:17.49/r/1E(20K), 00,4,
2010.023.08:15:42.49/r</1E(20K),0n,a,
2010.023.08:17:11.49/rx/1E(20K).on.a.
2010.023.08:18:44.48/r</1E(20K],0n,a,
2010.023.08:20:00.49/m¢/1E(20K),0n, a,
2010.023.08:21:16.48/r/1E(20K),on,a,

2010.023.08:22:33.49//1E(20K),0n,a,
2010.023.08:23:50.48//1E(20K).on.a,
2010.023.08:25:06.49/r/1E(20K),0n.a,
2010.023.08:26:30.49/m/1E(20K),0n,a,
2010.023.08:27:48.50/r¢/1E(20K),0n, a,
2010.023.08:29:04.49/r¢/1E(20K),0n,a,

|
Q, 20k
[ 2

3:43.49/r/1E(20K),0n,a,

Loff locked, 17.02
,off locked, 17.09
Loff locked, 17.02
.off locked, 16.95
.off.locked.17.02
.off locked, 17.02
,off locked, 16.89
Loff locked, 17.02
Loff locked, 17.02
.off locked, 16.95
.off.locked.17.09
,off locked, 17.09
,off locked, 17.09
.off locked, 17.09
.off locked, 17.09
.off.locked.17.09
.off locked, 17.02
,off locked, 17.09
Loff locked, 17.02
Joff locked, 17.02

>

e ae

interface

S TUTI

Graphic and
Classic main

E

W gill 250 s, 23. Jan, o9

¥

=) M5Capacity

A BKG-0069/ 3143.859 G B
0 (O 98% free
@ 2% used

-1

12.0000 \J J

Check : 27h17m

-ogbook

Logging and Operator Input

2010.023.08:34:28. 00#antcn#Received message for antenna: STOP

2010.023.08:34:28. 09/antenna/ACK

2010.023.08:36:48. 20%antcn#Received message for antenna: STOP

2010.023.08:36:48. 29/antenna/ACK
2010.023.08:37.05.67:ti

2010.023.08:37:05.67/ F: 375@2010.024.06:45:50.00
2010.023.08:37:05 67/ F; 369@2010.024.06:49:50.00
2010.023.08:37:05.67/ Q; 6@2010.024.06:50:50.00
2010.023.08:37:05.67/ Q; 14@2010.024.08:34:27.00
2010.023.08:37:05 67/ F; 375@2010.025.06:15:50.00
2010.023.08:37:05.67/ F. 369@2010.025.06:19:50.00
2010.023.08:37:05.67/ Q; 6@2010.025.06:20:50.00
2010.023.08:37:05.67/ Q; 14@2010.025.08:03:46.00
2010.023.08:38:05.03:ti

2010.023.08:38:05.03/ F; 375@2010.024.06:45:50.00
2010.023.08:38:05.03/ F; 369@2010.024.06:49:50.00
2010.023.08:38:05.03/ Q; 6@2010.024.06:50:50.00
2010.023.08:38:05.03/ Q: 14@2010.024.08:34:27.00
2010.023.08:38:05.03/ F; 375@2010.025.06:15:50.00
2010.023.08:38:05.03/ F; 369@2010.025.06:19:50.00

sy=/usr2/oper/startevnrec.sh k10024 wz &
schedule=k10024wz, #1

startmka

safepos

sy=fusr2foper/startevnrec.sh k10025 wz &
schedule=I10025wz, #1

startmka

safepos

sy=/usr2/oper/startevnrec.sh k10024 wz &
schedule=k10024wz, #1

startmka

safepos

sy=fusr2foper/startevnrec.sh k10025 wz &
schedule=k10025wz,#1

Next : 08:28:19

= SystemTemperature
Systemn Temperature
30

-~

h 2010.023.08:38:05.03/ Q: 6@2010.025.06:20:50.00 startmka
J 2010.023.08:38:05.03/ Q; 14@2010.025.08:03:46.00 safepos
JTha

[alexander¥] hallo

[oper] hello

[alexandert] how are you
[oper] fine, how can i help you?

[alexander*] the schedule has changed

[alexandert] please drudg it again

[oper] ok, thanks!
[alexander*] thank you

v Append to log

@ 0% free

Check
Mext © 08:28:19

= Cenfigure

RPC-Clients | RPC-Server SSH| Hot-Key Table

Command
Jusrzffs/binfmonpcal
Jusrfbinfxterm -e fusr2/fs/bin/pfmed
Jusr/binfxterm
Jusr2/progfecontrol/bin/econtrold

Jusr/bin/nedit

Hot Key (1

CONTROL + SHIFT + v []
CONTROL + SHIFT + p |:|
control + shift + x D

contral+shift+e [
contral+shift+n| []

Reload
Save
Append

Delete

fhomefrtwadm/econtrol/config-econtrol-extern/RPCClient. conf

twadm@ubuntu: ~/S...

TR (T

Complete
remote
access

Remote program startug

SSH

“Station Network Access Settings

Enable &

e Wettzell|
i 22000 :
User Name |—vlbl|
Port Binding  [22222:193.174.166.80:22

Additional Cmd‘|—|

Etguog 2 | gatel-w.wettzell.lfag.de|

DSA file

Pass Phrase

|e
Password |

Timeout-Settings
| 20| [s]

|fhome,frtwadmfecontrolfRT\|:

. Hot-Key Table

System Access Settings

Enable &
Mame r‘tw|
Part T
User Name | cper|
Port Binding  [50225:127.0.0.1:50225
50226:127.0.0.1:50226
Additional Cmd‘| _2|
IP Address | Iocalhost|
DSA Fle |—| =
Pass Phrase | |
Password |... |

Reload
Save
Append

Delete

|.-"home!rtwadmfecontrcl!conﬁg-econtrol-extern!RPCCIient.conf

Alexander Neidhardt
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New observation strategies

Internet

Alexander Neidhardt 33 Forschungseinrichtung Satellitengeodasie



Technische Universitat Minchen

System Monitoring: SysMon

MCI- Monitoring Nodes

(1).(7).(11)

1. Temperature

reflector] 2. Interlock States
(1),(2),(-3),(5)-_(9) 3. Power
—. S == () 4. Activity states
(1).2).(3).6)(9) /1, f}-- S 5. Meteorology
EEINRGR NG ; 6. Voltage (higher sampling rate)
(1),(2),(3),(6) i 7. Strains
second floor \ / 8 Tilts
-~ =4 sub reflector| _° .
f:),(Zﬂ),(3 /(6) . A\ ) AT 9. Positions
irst [ b !
&AW VAN 10. RFI
= N 11. Structural integrity
ground floor { 12. ACU-Data
(1),(2),(3),(6),
(7). (12) In general:
(5),(8),(10)
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System Monitoring: SysMon

MCI- Internal Architecture of the Monitoring Nodes

; .f ::". Local Q Local HW
J— Local { client |eg» server
FSLOQG |seeeevesnannnens . : N
server : o
Field System K
Local é':l
Command /—<—1- | Realtime : Z Local ;‘:’5
| calls | SYSMON [+eeessrnnsnsenes . E}I’ client |, IDL2RPC % Remote
server : S 4 Z':Lé
Interpreter . b a4
] & E -.o &..
' . Cocal oS
/ Data_|........... LA
SysMon . ’.-'
Gul
e DBAccess ™ . scinclude>> ... <<include>>:
SW Module : : : software module
: : : interface with
managza:ris:ystem functions of MCI
: : : stdinterface and
(PostgreSQL) : : : MClI interface
File File File
writer | | writer | | writer
'| e A A
\ Archive
o g, * Database
X benchmarks
UNFS are required
Alexander Neidhardt 35

Forschungseinrichtung Satellitengeodasie



Technische Universitat Minchen

TGS FESG *l

Bundesamt fir
Kartographie und Geodisie

S TUTI

Layer 4

(Application and user)

Application
RPC

Remote
Request
(Internet)

Output

ele)

System Monitoring: SysMon

MCI- Monitoring Node Communication

Layer 3

(Data acquisition and storage)

(Data collimating and safty)

Layer 2

Layer 1
(Sensors)

Compact/Industry-PC

Data acquisition

PCE-

Analog/Digital

card

[ ——

[ car

eriell (RS485)

igital

P/TCP

IP

i

T

I

I
cc;ltlsltloqi---'""""-A.(lalo

modul [T =" Digital
= i
'\lu
1
' S
Safty system, ' ||||[]|
‘ogramimable --—'\’é‘ I“"“
—_— - .

control o 's]
| &\

Actuator

Receiver
ACU
Power
Switches
Temp.
Racks
Security

* Standard equipment on standard, robust architectures

* Modular, multi-layer system

* Open for several devices and sonsors

* Passive system for monitoring without actuators

* Linux-operating system (maybe minimal installation)

* Open Source
= CICH:

* Communication internal with id12rpc-generator

* Vendor independence

Alexander Neidhardt
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System Monitoring: SysMon

Local safety for people and systems in combination with reliability in operations

Meteo, WVR, Clock offsets, ... Data for science  Ebaed \
=> low Samp“ng rates and analySiS (Dmtenerfassung wxd -speicherung)
=> as scheduled
= | ind load -~ O Fompaiindustng PO
ower supply, wind uploads, B
emergency stops, rack temp., ... Data for _ Raigheiiiseung. |
=> medium sampling rates system operations
=> permanently N A wmm? -----
Servo currents, contouring errors, ... Data for
=> high sampling rates - .
=> on demand diagnosis  |*

See also:
IVS VLBI2010 Monitoring and /¢ /A
Control Interface Collaboration 2
Group %
=> Co-operations? i ﬁ |
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System Monitoring: SysMon

B WA

‘| _NASA Field System _
(e-RemoteCtrl + SysMon)

antenna far-field
pattern

Antenna
Under

Microwave Antenna Holography L neTTUTO

e : amplitude, :
Two-dimensional frec?uency Measures Far-Field Pattern
sampling of the and phasé to the 100th Sidelobe

1

Data
Acquisition

Antenna

Derived Complex Aperture Function

tude (front view) Nommal errars (frant view)
5.000 ~1000.000 ta  1000.000 by 580.000

Characterize various crucial performance
parameters, including panel alignment,
subreflector position, antenna aperture
illumination, directivity at various frequencies,
and gravity deformation effects

P

Jjpl.nasa.gov/Monograp ies10/08_Reid_chapt%2B8.pdf

5 aadBE

Data
Processing

it

Aperture illumination Normal surface error

Alexander Neidhardt
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7 IR bl
““Far-field phasé
Microwave amplitude data
Holography data

Receiver
Controller
Data Acq
Data Proc

Phase (deg)
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IVS Monitoring and Control Interface Collaboration Group

http://groups.google.com/group/vibi2010-mci-collaboration/

john.m.gip..@nasa.goy
e Mitglied - beigetreten: 28 Okt
| Chopo.. @nasa.goy
Mitglied - beigetreten: 25 Cki.

mpoir. @haystack mit edu
B Mitglied - beigetreten: 28 Okt

- Ed Hirmw . {@nasa.gov

Mitglied - beigetreten: 25 Okt

arthur

Mitglied - beigetreten: 20 Okt

Brian Corey

Mitglied - beigetreten: 29 Okt

~ Chris Beaudaoin

Chuck Kaodalk

Mitglied - beigetreten: 15 Mov.

Mitglied - beigetreten: 25 Okt

Bill Petrachenko
Mitglied - beigetreten: 15 Mov.

2009

2009

2008

2009

2009

2009

2008

2009

2009

| Dirk Behrend
Mitglied - beigetreten: 3 Mov. 2009

~ ettl martin
Mitglied - beigetreten: 11 Mrz. 2010

Mllghe{l beigetreten: 15 Jan. 2010

WSCC
Gruppeneigentiimer - beigetreten: 25 Okt 2002

- Mark
Mltgheﬂ beigetreten: 29 Okt 2003

Matthias
MIlJ|Ie{| beigetreten: 11 Mrz. 2010

Mike Pairier
Mitglied - beigetreten: 27 Jan. 2010

" neidhardtwtz
Mitglied - beigetreten: 16 Jan. 2010

;  Smythe
| | Mitglied - beigetreten: 28 Okt, 2009
~ Taom
Mitglied - beigetreten: 26 Okt 2009

Core Group having several face-to-
@ face meetings

Alexander Neidhardt
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Interfaces

Protocols

Workflows

Data &
Formats

SW/HW
Techniques

Strategies

Safety &
Security

Standardization

Access points,
available functionalities

Communication rules
and styles

Communication and
operation schedule

Communication data and
storage descriptions

Communication software and
hardware in a
development process

(New) strategies to operate
sites using communication

Authenticity and reliability
_/

>

Alexander Neidhardt

Standardization
&
synergies over
services and
system borders
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Experiences

-

- Westford

< o +® Tsukuba
@ b8 ® Shanghai
- X '

Arecibo

. oF Warkworth
Yarragadee @

Hobart

O’Higgins
. =

© regular used ® testing © interest
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Experiences

Fieldsy=sterm remote cigtrol and attendance COMRNT11 Wetizell -= TGO (Shared Obhservations 2011-09-14 to 2011-10-04)
T T T T

Ruundrip Delay [32c]
o

LB

-RETC] H

]
V-Tep-Z011 145411 1T -Sep-201 1 Z2e = Z-TEp-2011 DS Ta-Sep-I011 13010 TT-Tep-z011 Z0=3= 01-DCEI011 O3S =R CA-CCET0 1107 55

Time [dd-mmm- iy hibimm:ss]
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Experiences

T Wettzell/

==

Germany

<) 0

TTW Wettzell/
Germany

¥
GARS O’Higgins/Antarctica
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Experiences

NEXPRES .

2010 | 2011, [2012

— ——-——-—————-——'—————\ I/,.-"-

July 18t

now R/
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Thank you

Software available under http://www.econtrol-software.de
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