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Satellites around the Earth
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The unified data storage
challenge

e Connections to data sources
FIR(S) PRIP IPSEC |[KEy2 ol

e Data formats (raw, txt, csv, XML, JSON,
DF3/4, HDF4/5, Tits, png, jpeg, ete.




A system to collect &
process satellite data

* Fully automatic

e Satellite adding needs a minimum of coding
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(Goals

* Notifying of state changes and erroneous
conditions of each system component
service

ing reports of e
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EXISting solutions

* SAS products for banking and finance
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Software Stack

* Python, Javascript, JSON

* Apache, Django, RabbitMQ




L.ogging library

* Based on Python logging module

* 4 |evels: DEBUG, INFO, WARNING, ERROR
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@ ace.log — swx

ace.log

[2017 06 26 06:30:01] [11514] sd_downloader[ace]: 1230: INFO: Running sd_downloader.pyc automatic mode, PID - 11514

[2017 06 26 06:30:01] [11514] sd_downloader[ace]: 763: INFO: Wrote process ID to ~home smdc sdds downloader ace.pid

[2017 06 26 06:30:01] [11514] sd_downloader[acel: 1290: INFO: Started

[2017 06 26 06:30:01] [11514] sd_downloader[acel: 255: INFO: Direct connection - True

[2017 06 26 06:30:03] [11514] sd_downloader[acel: 233: INFO: Connected to URL http: legacy www.swpc.noaa.gov ftpdir lists ace
[2017 06 26 06:30:05] [11514] sd_downloader[ace]l: 1337: INFO: Stopped

[2017 06 26 06:30:05] [11514] sd_downloader([ace]: 1290: INFO: Started

[2017 06 26 06:30:05] [11514] sd_downloader[acel: 521: INFO: Downloading file ace_swepam_1m.txt

9 [2017 06 26 06:30:05] [11514] sd_downloader[acel: 530: INFO: Downloaded file moved to 'mnt buffer binary ace_swepam_1lm.txt
10 [2017 06 26 06:30:05] [11514] sd_downloader[ace]: 521: INFO: Downloading file ace_sis_5m.txt

11 [2017 06 26 06:30:05] [11514] sd_downloader[ace]: 530: INFO: Downloaded file moved to 'mnt buffer binary ace_sis_5m.txt

12 [2017 06 26 06:30:06] [11514] sd_downloader[ace]: 521: INFO: Downloading file ace_mag_1m.txt

13 [2017 06 26 06:30:06] [11514] sd_downloader[acel: 530: INFO: Downloaded file moved to ‘mnt buffer binary ace_mag_1lm.txt

14 [2017 06 26 06:30:06] [11514] sd_downloader[ace]: 521: INFO: Downloading file ace_epam_5m.txt

15 [2017 06 26 06:30:06] [11514] sd_downloader[acel: 530: INFO: Downloaded file moved to 'mnt buffer binary ace_epam_5m.txt
16 [2017 06 26 06:30:06] [11514] sd_downloader([ace]: 1337: INFO: Stopped

17 [2017-06 26 06:30:06] [11514] sd_downloader[ace]: 1290: INFO: Started
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18 [2017 06 26 06:30:06] [11514] sd_downloader[ace]: 588: INFO: Cleaning all directories starting ace_epam_5m

19  [2017 06 26 06:30:06] [11514] sd_downloader[ace]l: 786: INFQ: Moving files instrument epam

20 [2017 06 26 06:30:06] [11514] sd_downloader[acel: 815: INFQ: Moving src mnt buffer binary ace_epam_5m.txt to dst mnt buffer ace_epam_5m epam LO
21 [2017 06 26 06:30:06] [11514] sd_downloader[ace]: 588: INFO: Cleaning all directories starting ace_mag_1m

22 [2017 06 26 06:30:07] [11514] sd_downloader[ace]l: 786: INFQ: Moving files instrument mag

23 [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 815: INFQ: Moving src mnt buffer binary ace_mag_1m.txt to dst mnt buffer ace_mag_1lm mag L@
24 [2017-06 26 06:30:07] [11514] sd_downloader[ace]: 588: INFO: Cleaning all directories starting ace_sis_5m

25 [2017 06 26 06:30:07] [11514] sd_downloader[acel: 786: INFQ: Moving files instrument sis

26 [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 815: INFO: Moving src mnt buffer binary ace_sis_5m.txt to dst mnt buffer ace_sis_5m sis L0
27 [2017 06 26 06:30:07] [11514] sd_downloader([ace]: 588: INFO: Cleaning all directories starting ace_swepam_1m

28  [2017 06 26 06:30:07] [11514] sd_downloader[ace]l: 786: INFO: Moving files instrument swepam

29 [2017 06 26 06:30:07] [11514] sd_downloader[acel: 815: INFQ: Moving src mnt buffer binary ace_swepam_1lm.txt to dst mnt buffer ace_swepam_1lm swepam L@
30 [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 1337: INFO: Stopped

31 [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 1290: INFOQ: Started

32 [2017 06 26 06:30:07] [11514] sd_downloader([ace]: 1315: INFO: Started

33 [2017 06 26 06:30:07] [11514] sd_downloader[ace]l: 929: INFO: Running decoder instrument epam
34  [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 1027: INFO: Finished running decoder epam

35 [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 1317: INFO: Stopped

36 [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 1315: INFOQ: Started

37 [2017 06 26 06:30:07] [11514] sd_downloader[ace]l: 929: INFO: Running decoder instrument mag
38  [2017 06 26 06:30:07] [11514] sd_downloader[acel: 1027: INFO: Finished running decoder mag

39 [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 1317: INFO: Stopped

40  [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 1315: INFO: Started

41 [2017 06 26 06:30:07] [11514] sd_downloader[acel: 929: INFO: Running decoder instrument sis
42 [2017 06 26 06:30:07] [11514] sd_downloader[acel: 1027: INFO: Finished running decoder sis

43 [2017 06 26 06:30:07] [11514] sd_downloader[ace]: 1317: INFO: Stopped

44 [2017 06 26 06:30:08] [11514] sd_downloader[ace]l: 1315: INFO: Started
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RabbitMQ

1 message queue for each service

* Encrypted connection (TLS) with
authentication
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Web Ul - Electro-L.2
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Notification - email & Telegram
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From: Cron Daemon pr—

To: conqueror Hide

Cron <smdc@downloader> [home/smdc/
sdds/downloader/electro_l2_controller.py -
a

Yesterday at 21:04

/home/smdc/sdds/downloader/electro_I2.pid
Wrote process ID to
/home/smdc/sdds/downloader/electro_|2.pid
Running sd_downloader.pyc in automatic
mode, PID = 22386

Started #connect

Direct connection = True

Connected to FTP server ipg.geospace.ru
Stopped #connect

Started #download

Found a new file
el2_skif_20170624135657.dat

Found a new file
el2_skif_20170624140156.dat

Found a new file
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SMDC_SMS

[2017-06-26 10:30:34] [5148]
sd_downloader[electro_|2]: 163:
ERROR: vpnc daemon not found

SMDC_SMS

[2017-06-26 10:36:52] [8390]
sd_downloader[electro_|2]: 161:
ERROR: Command '['sudo’, 'vpnc',
'ntsomz']' returned non-zero exit
status 1

SMDC_SMS

[2017-06-26 10:36:52] [8390]
sd_downloader[electro_|2]: 162:
ERROR: vpnc: Error binding to
source port. Try '--local-port O'
Failed to bind to 0.0.0.0:500:
Address already in use

SMDC_SMS

[2017-06-26 10:36:52] [8390]
sd_downloader[electro_[2]: 163:
ERROR: vpnc daemon not found
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Notification Management
API

e Add a service to be monitored by Live Monitor

 Enable/Disable notification for the whole service

» Enable/Disable notification via Telegram




Current Status

* 1 year of operation

 >10 GB of raw data / day




Conclusion

e A system for near real-time satellite data
processing

e A real-time monitoring framework
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