Do RS ERT \
‘Satellite Data

Downloadlng System

M/nh Duc Nguyen
Space Research Laboratory
SINP MSU

-




Motivation




v

.
| Name
‘N

f SSC Numberj

~

f Status

' Orbit

Mission

| Owner

{ Tracking

| ComSpOC®

Satellites are around us

S kaeEe

° : - -3 A . Mouse b Touch
' Detail view
Left click on any object for
Tt b A more info
R RN TRl N Pan view
Left click + drag
Zoom view
Right click + drag, or
Mouse wheel scroll
Rotate view
Middle click + drag, or
. CTRL + Left click + drag

% .

e

[
L]
o

Jun 222017 ¢

" Jun 28 2017

Jun 30 2017

)




Satellite data processing pipeline
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The challenge -

: Meteor-M1/M2, Electro-L1/L2, Lomonosov, ACE, SDO,
S x Satellite < DSCOVR, GOES 13/14/15/R ...

X \ !

MSGI SK|: SPECIRA BBRG, Elfin.
IMISS, SHOK, Depron, Uffo ...

| X Instrument <

~ decoding, post-processing, ordered/unordered execution
| ' ng, eventm inge




The challenge - 2

e Different types of connection to data sources (HTTP(S),
EIR(S) PRIP IPSECUIKEY2, olc

e Data formats (binary, txt, csv, XML, JSON, CDF3/4,
HDF4/5, fits, png, jpeg, etc.




Ihe requirements

e Fully automatic
e Adding a new satellite needs minimum coding effort

e Support 3rd party apps execution (instrument specific
data processing and post-processing)
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Satellite Data
Processing Framework
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SDPF features -

« Connecting to data sources

 Downloading new data (recovery after interruptions)

e Extracting instrument data (level-0) from the raw data
optional




SDPF feature - 2

e Monitoring the data processing pipeline in real-
time

e Creating reports of each run
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Software stack

 Python, Javascript, Bash

e JSON, PostgreSQL




Current status

e Command line interface

s RS FIR(S) PRIBIRPSEC

e libcurl, Python FTPLIb, wget




Demonstration
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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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LIive Monitor - all satellites
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L ive Monitor - ACE

# Home SFTP S Data Access |[+*Data Constructor ¥ GRB Catalog ‘D Report @(Live Monitor |~”QLook ~ @ Exit
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Live Monitor - Electro-L.2
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S Data Access

Statistics of instrument imiss:

¢ Total number of extracted archive files:

corrupted)
e Decoder status: Finished without errors
e DB status: Finished without errors

Statistics of instrument shok1:

¢ Total number of extracted archive files: 1480 (740 normal, 740 duplicates,

0 corrupted)
¢ Decoder status: Finished without errors
e DB status: No data in input dir

Statistics of instrument tus:

¢ Total number of extracted archive files:

corrupted)
¢ Decoder status: No data in input dir
e DB status: Finished without errors

Statistics of instrument bi:

¢ Total number of extracted archive files:

corrupted)

Run report

%¥ GRB Catalog

D Report

@(Live Monitor |~ QLook ~

MVL_01609_2NP1_15.rsm

Downloaded time: 2016-08-11 13:27:48

File size: 3 437 264 896

Repeated data: True

Total number of extracted archive files: 3680 (96 empty)

Last frame number: 2469650

22 (11 normal, 11 duplicates, 0

22 (11 normal, 11 duplicates, 0

24 (12 normal, 12 duplicates, 0

Statistics of instrument elfin:

o Total number of extracted archive files:

corrupted)
o Decoder status: Finished without errors
e DB status: Finished without errors

Statistics of instrument depron:

o Total number of extracted archive files:

corrupted)
e Decoder status: Finished without errors
e DB status: Finished without errors

Statistics of instrument uffo:

¢ Total number of extracted archive files:

corrupted)
e Decoder status: Did not run
e DB status: Did not run

A Telegrams

< Orientation = Exit

22 (11 normal, 11 duplicates, 0

24 (12 normal, 12 duplicates, 0

0 (0 normal, O duplicates, 0

Statistics of instrument coordinates:

o Total number of extracted archive files:

corrupted)

0 (0 normal, 0 duplicates, 0




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

Z




REST AP

request = {

"request":{
"select™: [
"dscovr.plasma.density",
"dscovr.plasma.speed",
"dscovr.plasma.temperature'|

"resolution":"1h",
"min_dt":1519118992000,
"max_dt":1519208992000

vvvvv

$.ajax({

type: 'POST',

// crossDomain: true,

// xhrFields: { withCredentials: true},
contentType: 'application/json’,

url: this.props.url + '/api/vl/query/',
dataType: 'json',

data: JSON.stringify(query),
cache: false,

success: function(data) {
console.log(data);
ReactDOM. render(

~ <Workspace

~ data-{data.data}

/>,
document .getElementById( 'workspace')

5);
}.bind(this),

error: function(xhr, status, err) {
~ console.error(xhr, status, err);

}.bind(this)
});

vYVVVY  vvwy

headers: { "X-CSRFToken": getCookie("csrftoken") },




Python Library

433

434  from db_driver import DbDriver
435

436 if _name__ == '__main__':

437 db = DbDriver()
438 request = {

439 "request":{

440 "select": [

441 ~ "dscovr.plasma.density",
442 ~ "dscovr.plasma.speed"”,

443 ~ "dscovr.plasma.temperature"

"where": {

~ "resolution":"1h",
 "min_dt":1519118992000,
448 -~ "max_dt":1519208992000
449 }

450 }

}

queries = db.get_data(request)




Current Status

e 2 years of operation

* >10 GB of raw data / day




Conclusion

e A framework for automatic real-time satellite
data processing

e A real-time monitoring framework
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