DTN Testing over Koganei and Surrey Ground Stations
August 24, 2010  22:02 UTC Tests

We had a successful pass over Koganei and SSTL on August 24, 2010 from 22:02 to 22:38. Both proactive bundle fragments were downloaded to the Koganei ground station and automatically transferred to NASA Glenn. We also downloaded a bundle fragment from SSTL and the last Syslog file. A duplicate bundle fragment was received at GRC.  DTN2 noted the duplicate and only stored one copy. We successfully showed use of multiple terminals for large image transfer and international interoperability between USA (NASA) UK (SSTL) and Japan (JAMSS/NICT).

Detailed results have been place of a Web server at:
http://roland.grc.nasa.gov/~ivancic/hidden/jamss-nict/Aug24-2010/

Satellite Pass Details
Figure 1 is form Satellite Took Kit and shows the pass over Koganei and SSTL.[image: cid:image006.jpg@01CB4439.EA9A5A80]

Figure 1  - Koganei and Surrey Pass 17Aug2010 22: 02UTC



STK Pass Details
Over Koganei Site

                         Time (UTCG)          Azimuth (deg)    Elevation (deg)     Range (km)
                  ------------------------    -------------    ---------------    -----------
                  24 Aug 2010 22:02:32.354          147.651              0.000    3047.980019
                  24 Aug 2010 22:03:32.000          145.160              3.813    2655.572395
                  24 Aug 2010 22:04:32.000          141.730              8.284    2268.954047
                  24 Aug 2010 22:05:32.000          136.755             13.694    1897.614672
                  24 Aug 2010 22:06:32.000          129.017             20.443    1554.712791
                  24 Aug 2010 22:07:32.000          116.012             28.703    1265.652525
                  24 Aug 2010 22:08:32.000           93.584             36.710    1076.458744
                  24 Aug 2010 22:09:32.000           62.297             38.487    1043.937589
                  24 Aug 2010 22:10:32.000           35.743             32.028    1181.284176
                  24 Aug 2010 22:11:32.000           19.763             23.483    1440.306939
                  24 Aug 2010 22:12:32.000           10.494             16.171    1767.545796
                  24 Aug 2010 22:13:32.000            4.742             10.323    2130.803227
                  24 Aug 2010 22:14:32.000            0.910              5.550    2513.353094
                  24 Aug 2010 22:15:32.000          358.208              1.510    2906.321112
                  24 Aug 2010 22:15:56.738          357.318              0.000    3070.109832

Min Elevation     24 Aug 2010 22:02:32.354          147.651              0.000    3047.980019
Max Elevation     24 Aug 2010 22:09:13.379           72.255             38.971    1034.943839
Mean Elevation                                                          15.947               
Min Range         24 Aug 2010 22:09:13.044           72.435             38.971    1034.941024
Max Range         24 Aug 2010 22:15:56.738          357.318              0.000    3070.109932
Mean Range                                                                        1812.673746


[image: cid:image002.png@01CB4439.EA9A5A80]
Figure 2 - Skyline view of Koganei terminal


Over SSTL Site

                         Time (UTCG)          Azimuth (deg)    Elevation (deg)     Range (km)
                  ------------------------    -------------    ---------------    -----------
                  17 Aug 2010 23:01:22.143          358.427              0.000    3077.164919
                  17 Aug 2010 23:02:22.000          352.155              2.719    2787.536069
                  17 Aug 2010 23:03:22.000          344.423              5.360    2534.542183
                  17 Aug 2010 23:04:22.000          335.042              7.709    2332.289296
                  17 Aug 2010 23:05:22.000          324.053              9.442    2195.754200
                  17 Aug 2010 23:06:22.000          311.944             10.200    2138.129465
                  17 Aug 2010 23:07:22.000          299.648              9.784    2165.913158
                  17 Aug 2010 23:08:22.000          288.184              8.300    2275.811691
                  17 Aug 2010 23:09:22.000          278.210              6.082    2456.351572
                  17 Aug 2010 23:10:22.000          269.898              3.482    2692.634477
                  17 Aug 2010 23:11:22.000          263.106              0.748    2970.466824
                  17 Aug 2010 23:11:38.354          261.485              0.000    3051.805232

Min Elevation     17 Aug 2010 23:01:22.143          358.427              0.000    3077.164919
Max Elevation     17 Aug 2010 23:06:30.948          310.096             10.214    2136.820065
Mean Elevation                                                           5.319               
Min Range         17 Aug 2010 23:06:32.600          309.754             10.213    2136.788488
Max Range         17 Aug 2010 23:01:22.143          358.427              0.000    3077.164919
Mean Range                                                                        2556.533257


      

UK-DMC1 Commanding via SSTL
 
; GSN test over Koganei ground station.  
; Image with the MD5 checksum activated.
 
; Tuesday, 24 Aug 2010 22:02:32.354    24 Aug 2010 22:15:56.738           804.384
; Capture Time: 24-Aug-2010 21:57:12 Bougainville
; Storage: 107.86 megabytes  
; Filename: DU0010b4pm (Name has changed.)
 
; Run HRTX0 with SSDR0 for each pass.
; SSDR off after SSTL download pass.
; EOST will boot the SSDRs as part of image sked.
 
; Set SSDR0 DTN code file number in EOST before image capture.
; Set file number after DTN code uploaded.
24AUG10 213000 ATCP EOST 23 1A 5B 01 00
 
; IMAGE CAPTURE HERE at 21:57:13
 
; Set SSDR0 file number back to standard software after image capture.
24AUG10 215902 ATCP EOST 23 17 5A 01 00
 
; Calculate MD5 checksum
24AUG10 215932 TCMD 144-96 0 ONCE
 
; Koganei pass: Power up HRTX0 with SSDR0
24AUG10 220232 MACRO "HRTx0" "SSDR0"
 
; Koganei pass: Power off HRTX0 after
24AUG10 221556 MACRO "HRTx0" "Off"
 
; SSTL Download: - ### Auto-Delete disabled ###
; 24AUG10 22:26.21 to 24AUG10 22:38.21
 
; SSDR0 off - Before Eclipse... (24AUG2010 223854 start)
24AUG10 223830 TCMD 66-5 0 ONCE



Pass Results of Interest
MD5 Checksum Comparison

The image file, DU0010b4pm, was capture at 21:56:25

# md5 hash of image file on UK-DMC's SSDR
<14>syslog[21:59:32+016 24/08/2010]: running MD5 on /home/DU0010b4pm
<14>syslog[22:03:25+075 24/08/2010]: MD5 of DU0010b4pm : 0x61bbd13a , 0x64ecd6ab, 0x1d1dcf69, 0xa023671a
<14>syslog[22:03:25+077 24/08/2010]:   DU0010b4pm.dtn
<14>syslog[22:03:25+079 24/08/2010]:   DU0010b4pm.0-79999999.dtn
<14>syslog[22:03:25+081 24/08/2010]:   DU0010b4pm.1-113100548.dtn

# md5 hash of image file recovered from dtn on bundlemaster
[weddy@Bundle-Master aug242010_pass]$ md5sum aug242010_jamss.img
61bbd13a64ecd6ab1d1dcf69a023671a  aug242010_jamss.img


Duplicate Bundle Received at GRC and Discarded by DTN2 (from DTN Log files)
We successfully download two bundle fragments from the Koganei site and transferred them to Glenn Research Center.  Since the Koganei terminal took a while to lock (more on this is later), we downloaded the small bundle fragment followed by the 80 Mbyte fragment.  That is why the order is small (payload 33100548) then large (payload 80000000) .

localhost dtn% BFCL request received
BFCL: 1024 bytes read from FIFO
process_data: new bundle id 112904 arrival (payload 33100548)
BFCL request received
BFCL: 1024 bytes read from FIFO
process_data: new bundle id 112905 arrival (payload 80000000)
localhost dtn% bundle list
Currently Pending Bundles (0): 

During the pass over SSTL, Surrey UK, we downloaded the large bundle as we were getting errors downloading the small bundle fragment (more on this later).  

bundling-SSTL dtn% BFCL request received
BFCL: 1024 bytes read from FIFO
process_data: new bundle id 68984 arrival (payload 80000000)
[1282689033.621440 /dtn/bundle/daemon warning] event BUNDLE_RECEIVED took 3718 ms to process
[1282689033.621495 /timer warning] timer thread running slow -- timer is 2015 msecs late

bundling-SSTL dtn% bundle list
Currently Pending Bundles (1): 
	68984: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 80000000

bundling-SSTL dtn% bundle info 69__[K8984
bundle id 68984:
            source: dtn:uk-dmc/i
              dest: dtn:bundling-grc1/i
         custodian: dtn:none
           replyto: dtn:none
           prevhop: 
    payload_length: 80000000
          priority: 0
 custody_requested: false
     local_custody: false
    singleton_dest: false
      receive_rcpt: false
      custody_rcpt: false
      forward_rcpt: false
     delivery_rcpt: false
     deletion_rcpt: false
    app_acked_rcpt: false
       creation_ts: 335959052.0
        expiration: 604800
       is_fragment: true
          is_admin: false
   do_not_fragment: true
       orig_length: 113100548
       frag_offset: 0
transmission_count: 0

forwarding log:
	IN_FLIGHT -> tcp 1282689033.621378 [FORWARD cl:bundling1:4556] [custody min 1800 pct 25 max 0]

We received all bundle fragments at GRC.  The second bundle from SSTL was a duplicate of the 80 Mbyte bundle from Konganei.  Thus, that bundle was discarded. 

bundling-grc dtn% link open link_dtnbone
bundling-grc dtn% bundle list
Currently Pending Bundles (1): 
	83742: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 33100548

bundling-grc dtn% bundle list
Currently Pending Bundles (2): 
	83742: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 33100548
	83743: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 80000000

bundling-grc dtn% bundle list
Currently Pending Bundles (2): 
	83742: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 33100548
	83743: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 80000000

bundling-grc dtn% [1282689183.922832 /dtn/bundle/daemon notice] got duplicate bundle: dtn:uk-dmc/i -> dtn:bundling-grc1/i creation 335959052.0
bundle list
Currently Pending Bundles (2): 
	83742: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 33100548
	83743: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 80000000

bundling-grc dtn% bundle list
Currently Pending Bundles (2): 
	83742: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 33100548
	83743: dtn:uk-dmc/i -> dtn:bundling-grc1/i length 80000000

(At this time, bundle fragments were process, combined into the image file.)

bundling-grc dtn% bundle list  
Currently Pending Bundles (0): 



Items of Interest

Saratoga transfers from SSTL

During the SSTL pass, we tried to download the small bundle fragment, but kept getting transmission timeout errors.  We did not know why at the time, so eventually we downloaded the 80 Mbyte bundle, DU0010b4pm.0-79999999.dtn.  

get /home/DU0010b4pm.1-113100548.dtn
saratoga> file length is 82 transaction with ID 7508d8a1 completed (82 bytes)
holefil payload len: 7
know I also need to request file /home/DU0010b4pm with spoofed ACK for 1 to 113100548
sending hole: 80000000 113100548
holefil payload len: 15
notice: inactivity timeout, cancelling transaction
notice: inactivity timeout, cancelling transaction

After examining the UK-DMC1 system log file, it appears that while SSTL was downloading the entire image file, DU0010b4pm, we were also trying to access that.  Since the session ID’s did not match, the Saratoga server ignored our requests (192.168.1.200) and kept processing SSTL’s (192.168.1.41).

<14>syslog[22:26:27+053 24/08/2010]: sara: Directory Download Request recieved from 192.168.1.41 (to 192.168.1.41)
<14>syslog[22:26:27+056 24/08/2010]: sara: Transaction 0 [CCDDE000] created to send file /sara_dir.dir (1728 bytes)
<14>syslog[22:26:27+059 24/08/2010]: sara: Transaction 0 [CCDDE000] requestor:   192.168.1.41
<14>syslog[22:26:27+061 24/08/2010]: sara: Transaction 0 [CCDDE000] destination: 192.168.1.41
<14>syslog[22:26:27+063 24/08/2010]: sara: Transaction 0 [CCDDE000] meta data sent
<14>syslog[22:26:27+075 24/08/2010]: sara: Transaction 0 [CCDDE000] closed
<14>syslog[22:26:27+081 24/08/2010]: sara: /home/DU0010b4pm File Download Request recieved from 192.168.1.41 (to 192.168.1.41)
<14>syslog[22:26:27+084 24/08/2010]: sara: Transaction 0 [08DBA1C9] created to send file /home/DU0010b4pm (113100548 bytes)
<14>syslog[22:26:27+086 24/08/2010]: sara: Transaction 0 [08DBA1C9] requestor:   192.168.1.41
<14>syslog[22:26:27+089 24/08/2010]: sara: Transaction 0 [08DBA1C9] destination: 192.168.1.41
<14>syslog[22:26:27+091 24/08/2010]: sara: Transaction 0 [08DBA1C9] meta data sent
<14>syslog[22:26:35+044 24/08/2010]: sara: Directory Download Request recieved from 192.168.1.200 (to 192.168.1.200)
<14>syslog[22:26:35+047 24/08/2010]: sara: Transaction 1 [CCDDE000] created to send file /sara_dir.dir (1728 bytes)
<14>syslog[22:26:35+050 24/08/2010]: sara: Transaction 1 [CCDDE000] requestor:   192.168.1.200
<14>syslog[22:26:35+052 24/08/2010]: sara: Transaction 1 [CCDDE000] destination: 192.168.1.200
<14>syslog[22:26:35+054 24/08/2010]: sara: Transaction 1 [CCDDE000] meta data sent
<14>syslog[22:26:35+064 24/08/2010]: sara: Transaction 1 [CCDDE000] closed
<14>syslog[22:26:49+006 24/08/2010]: sara: /home/DU0010b4pm.1-113100548.dtn File Download Request recieved from 192.168.1.200 (to 192.168.1.200)
<14>syslog[22:26:49+009 24/08/2010]: sara: Transaction 1 [7508D8A1] created to send file /home/DU0010b4pm.1-113100548.dtn (82 bytes)
<14>syslog[22:26:49+012 24/08/2010]: sara: Transaction 1 [7508D8A1] requestor:   192.168.1.200
<14>syslog[22:26:49+014 24/08/2010]: sara: Transaction 1 [7508D8A1] destination: 192.168.1.200
<14>syslog[22:26:49+017 24/08/2010]: sara: Transaction 1 [7508D8A1] meta data sent
<14>syslog[22:26:49+025 24/08/2010]: sara: Transaction 1 [7508D8A1] closed
<14>syslog[22:26:49+032 24/08/2010]: sara: /home/DU0010b4pm File Download Request recieved from 192.168.1.200 (to 192.168.1.200)
<14>syslog[22:26:49+035 24/08/2010]: sara: Transaction 0 [08DBA1C9] already active (state SENDINGDATA, file DU0010b4pm, progress 95084321)
<14>syslog[22:26:49+038 24/08/2010]: sara: Unknown transaction [08DBA1C9] in hole fill from 192.168.1.200
<14>syslog[22:27:14+011 24/08/2010]: sara: Directory Download Request recieved from 192.168.1.200 (to 192.168.1.200)
<14>syslog[22:27:14+015 24/08/2010]: sara: Transaction 1 [CCDDE000] created to send file /sara_dir.dir (1728 bytes)
<14>syslog[22:27:14+017 24/08/2010]: sara: Transaction 1 [CCDDE000] requestor:   192.168.1.200
<14>syslog[22:27:14+019 24/08/2010]: sara: Transaction 1 [CCDDE000] destination: 192.168.1.200
<14>syslog[22:27:14+022 24/08/2010]: sara: Transaction 1 [CCDDE000] meta data sent
<14>syslog[22:27:14+031 24/08/2010]: sara: Transaction 1 [CCDDE000] closed
<14>syslog[22:27:26+038 24/08/2010]: sara: /home/DU0010b4pm.1-113100548.dtn File Download Request recieved from 192.168.1.200 (to 192.168.1.200)
<14>syslog[22:27:26+041 24/08/2010]: sara: Transaction 1 [7508D8A1] created to send file /home/DU0010b4pm.1-113100548.dtn (82 bytes)
<14>syslog[22:27:26+044 24/08/2010]: sara: Transaction 1 [7508D8A1] requestor:   192.168.1.200
<14>syslog[22:27:26+046 24/08/2010]: sara: Transaction 1 [7508D8A1] destination: 192.168.1.200
<14>syslog[22:27:26+049 24/08/2010]: sara: Transaction 1 [7508D8A1] meta data sent
<14>syslog[22:27:26+057 24/08/2010]: sara: Transaction 1 [7508D8A1] closed
<14>syslog[22:27:26+064 24/08/2010]: sara: /home/DU0010b4pm File Download Request recieved from 192.168.1.200 (to 192.168.1.200)
<14>syslog[22:27:26+067 24/08/2010]: sara: Transaction 0 [08DBA1C9] already active (state SENDINGDATA, file DU0010b4pm, progress 63436407)
<14>syslog[22:27:26+070 24/08/2010]: sara: Unknown transaction [08DBA1C9] in hole fill from 192.168.1.200

Koganei Ground Station Operations
During the August 24, 2010 pass over the Koganei terminal, NICT/JAMSS personnel confirmed RF carrier at 22:06 UTC using a spectrum analyzer.  However, the modem did not obtain lock until 22:08  UTC.  NICT/JAMSS currently do not understand why lock did not occur at 22:06.   The Satellite Took Kit simulation indicates that at 22:06, the UK-DMC1 should have been at 20.44 degrees and by 22:07 at 28.70 degrees elevation.  The skyline data in figure 2 above indicates that 20.44 degrees elevation should be sufficient reception of RF signal validates this.

Any insight as to why the downlink modem did not lock until 22:08 UTC would be greatly appreciated.


                         Time (UTCG)          Azimuth (deg)    Elevation (deg)     Range (km)
                  ------------------------    -------------    ---------------    -----------
                  24 Aug 2010 22:02:32.354          147.651              0.000    3047.980019
                  24 Aug 2010 22:03:32.000          145.160              3.813    2655.572395
                  24 Aug 2010 22:04:32.000          141.730              8.284    2268.954047
                  24 Aug 2010 22:05:32.000          136.755             13.694    1897.614672
                  24 Aug 2010 22:06:32.000          129.017             20.443    1554.712791
                  24 Aug 2010 22:07:32.000          116.012             28.703    1265.652525
                  24 Aug 2010 22:08:32.000           93.584             36.710    1076.458744
                  24 Aug 2010 22:09:32.000           62.297             38.487    1043.937589
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