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2. Software Design Goals

2.1. SATRE software design goals:

Compatibility

Compatibility between all kinds of modems (single channel / multi channel)
Compatibility within version of the same S/W lifecycle

Only one development tree for all modems

Core parts (calculation routines, measurement routines) unchanged !!

Offloading of M&C equipment
Data reduction where appropriate
Reducing data rate to M&C equipment

Stand-alone operation
Automated scheduler
Results database (minutely results)

Real-time operation and integrity check

Real-time TWSTFT calculation (serves as real time consistency / quality check)
Exchange of core-calibration data

Real-time identification of problems (time jumps, references etc.)

Remote stations in unattended operation (US network)
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2.2. Challenges in S/W design

Why changing software?

Bug fixes
We want to fix problems and make this available to all users
Software errors (i.e. timestamp problem) shall be fixed

Integration of new hardware and functions into the modem
IOTIC (RefDelay measurement)

Single / double / triple channel modem

Automated scheduler

Real time TWSTFT and results database

Doppler acquisition and tracking (inclined satellites)

Workaround for non-availability of hardware during modem lifecycle
main processor
PCMCIA for transferring data
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2.3. Problems in the past

SETRENTRSTRINGEEREZERETEECRERgSa=20 | .14 Nov 05 14:33:15 + none

Modem Output Port Settings
Output formats Output Part Protacal Output String
1 TCP/IP 1
. serial Tine zhart
conflgurable TCP/IP LAN CataOutput shart
. TCP/IP LAN ANSI-Term shart
(SATERM FLD file) UDP/IP LAN  UCP_ECast shart
UCP/IP LAN Sy=log UCP shart
Catafile ASCIT Togfile Tlang
output depends on user needs: | =it BE R RS LR
a every second Output Types: shart = 80 character terminal corpatikble
~ lang up to 200 characters
a raw values *mit Rate: output is sent ewvery xxx (0..255) secands
Ext = ¥ -> %0 [aold] and %Tx. %Rx1, %Rx2 [new] for each Rx channel
or X x, %Rx formats [new anly. nao ald] recorrended
> 0 [ald anly]. backward corpatible, no new formats
A mean ValueS ress «<Alt>-<.= in Output-5tring field to get selectian

a every 10/ 60 seconds T - st e

Changing formats in the past were done due to
new functions (IIOTIC measurements, cal values)
migration from old single channel format (%0) to channel based format (%4=x)
constant values (cal data) shall not be merged into periodic formats

recorded output data shall be suitable for postprocessing
a config-ID, modem-ID, remote-ID etc. in the data stream
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3. Update Procedures

The update consists of two steps:

transferring the data onto the SATRE modem
Normally a SATRE firmware update is one packed file (i.e. UPDATE. EXE)

copying the files and ‘packing’ them onto the modem'’s flash drive
Normally this is a batch file (UPDATE. BAT) which comes out of the update file.

3.1. Transferring files

The only way to transfer data onto the SATRE is the network link.
PCMCIA adapter chipset used in earlier modems is currently unavailable.

Integration of a SATRE modem into a network is done in different ways;
firewalls affecting network transfer.

Flle transfer requires integration of the modem into the station network.
DNS (name service) is not always available; use IP addresses instead.
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3.1.1. FTP fetch via the internet

Ready-made script available, which can be accessed by the SATRE menu. This procedure covers
the file transfer in a fully automated way.

enter IP address of update

||1'r: timetech. de
Host 15 reachable via Ping: <ping name OK»
select TFTP or FTP : FTP
File to be transferred WX _X_XX.EXE

applies for ftp update only

User account on Host : satre

Pass (for logging only) : satre2002
Extract f1le after xfer . |

chdir to (before ftp get) : update/wx_X_XX
Cmd to be executed : UPDATE. BAT
Upload-Dir for CFG-Report 1

Problems:
many modems are behind a firewall blocking ftp transfer

many modems are in a separate network
“not capable of connecting to the internet
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SATRE TWSTFT Moden 3 . TimeTech thH POOaESE | .14 Nowv 05 14:48:58
Rcwel RcwE RowE Weasurement Pisplay :1nh31 Eet Maodules
: etwork Confa qura 17 L5
values part u1d values / alias
92.168.016.033 192.168.016.033
Netmrask ] ol PR e o o L ' 253.233. 255. 004
Router Address - « 166,016 192.1648.016.201
Nare Server | 168,007,080 router.timetech. de
UEP data target 1: « 188, 0072 2344 192 7168.007.248 :© 12544
UEP data target 2: 168,000,200 2544 -192.368,000.2040 : 12544
NTF tire server . 168.,.007. clean-roowrb. tinetech. de
NTP. backup serwver: 68,087, ntpl.timetech.de. 7.168.192. IN-
Sy=log sServer - +168. 007. 192,168, 007 . 250
LPR server (==1p): 0. 60600, G0d gad. aad. ddo. agd
TCR/IF Startup - TCP/IP stack
| @ off
.~ 2 TCR/IF
Addresses:
Subnets=

X

d.
d.
d.
d.
t

(n 15 subne

Lo = L

SATRE network setup. When SATRE is powered up, it first restores its last known network settings
(and uses last known IP address, even if running on BOOTP).
These settings can also be used for command-line utilities.
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3.1.2. FTP get via command line
If internet connectivity is not available, data can be fetched via a command line ftp client on the
modem. It is available on the DOS command line. The network settings (IP address etc.) are
preserved after the software quits.
The ftp client has the same commands as the windows / unix ftp client.

E:\NETZ\ FTP | p_address_of server

Transfer the files from TimeTech’s ftp server onto a location inside your station network.
Fetch the files with SATRE’s ftp client.

Typically, place uploaded files on the modem into E\TEMP.

This is the same location, where the automated procedure puts the files.
Unpack the update file (by calling UPDATE. EXE)

Then the update script (UPDATE. BAT) can be called manually.
Caveats:

transfer files binary (BIN) & SATRE’s client defaults to ASC mode!

ftp client is case sensitive on the unix end, but not on the DOS end ...
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3.1.3. Transfer via TFTP
TFTP (trivial file transfer) is a very simplistic protocol. It has no authentication mechanism (no user /
password), so this is a possible security problem.
a normally TFTP ports are blocked via firewalls
a TFTP usually available only within the closed subnet

SATRE has a TFTP server, which is available, when the software is running.
This can be used for uploading files.

Caveats:
put SATRE into idle mode when uploading files

upload speed is typically 5 to 10 kBytes/second.
A typical SATRE firmware image has ~ 1 MByte!

Due to security reasons, every tftp upload to the modem must be confirmed!
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3.1.4. Last resort — TFTP command line utilities

When SATRE main software can not be started, the network can be manually configured in the
E: \ NETZ directory.

The following tools are available there (usage like their unix counterparts)

Pl NG
as known in other operating systems

BOOTP
tries to obtain a network confiruration from a BOOTP/DHCP server

FTP (see above)
TFTP (see above)

TFTP SERVE
starts a tftp server

| NET STAT / INET DEBUG / | NET CONFI G
shows settings (IP addresses, errors etc.) from the loaded TCP/IP kernel
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3.2. Copying / packing into flash memory

The SATRE file system consists of three parts

firmware section (C-drive)
this drive holds the packed firmware

configuration section / user data section (D-drive)
this drive holds all parts, which can be changed by the user

working area (E-drive)
this is a volatile RAM drive, which gets set-up on system boot and gets filled with the firmware
extracted from C: Any changes on the E-drive will be lost after the next reboot
Packing onto the flash drive is NOT performed by any update routine described above, because:
If an update fails, one can cycle power on the modem and has exactly the LAST version

one can ‘try’ an updated version without loosing the original one

Packing is performed in the directory E: \ SATRE> with the command PACK

3.3. Releasing the firmware files




TIMETECH

SATRE TWSTFT Modem Software I//

TimeTech has set up a new ftp server

ftp://satre.twstft. de

user. weblf4
pass: satre2002

The ‘old’ server ftp.timetech.de will be maintained, but discontinued soon.

We put there
firmware releases — including bug fixes
version history, known issues etc.

documentation and application notes


ftp://satre.twstft.de
ftp://ftp.timetech.de
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3.4. When SATRE should be updated

At one side

keep the software in the field ‘constant’ (i.e. untouched)
But:

make new functions available to others

quick fix problems

Recommendation:

major updates not more frequent than once per year

defining of ‘release versions’, which will be kept in exactly this configuration on the server,

so that the whole network can use this version. This version undergoes detailed testing and will
include as much as possible feedback from the last period

avoiding branches to ease maintainability of the software
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feasurement

BEE0| .14 Nov 05 14:33:2
obal [Eet Madules

Module and Software Revision Information
Module CPU-Ver CPU-5er-# Mod-Ver Mod-5er-# Firmware-LCate FPGA Tun 5

Tx 4.3 B2 F/W
Rxl 0 | q F/W
Bx2 3:1 8 F/W
Rx3 3.1 10 F/Ww

.5 6, O
.0 33, 0
.0 55, 0
.0 34, 0

Pl Pl Fd o

Module Version Ser-#

RefOsc 0.0 @ h

TIC 3.3 33

Main 5/W Version 4.11.16h4 20051113p
5/W compile date 13.11.2005 15:41

Slave Board
V020500-030630 timer 100us

remote control by Terminal 1892.166.004.

Bxi: ——= J[ERVCHING ===
Rx2: --- Searching ---
Bx3: --- Searching ---

L10.1 200%0929TX TXN40403
3.10.0 20051107RX RXMN400Q3E 3.4
L10.0 20051107RX RXN40Q3E 3.4
3.10.0 20051107RX RXN4QO3E 3.4
nao GPS-Receiver installed

ExtEIOS @ EOQQO

MULTI4 Fw 2.7 Hw 1.3 Ser [TA9340117 ]

CPU Fa 2.1; Battery OK

HD HD [IC25NO30ATMRO4-0] Ser [MRGZE1EBE

IP 192.168.016.033 (00 80 OF GE 30 B3)
TIC 2.1d XC 00:02

SATRE version screen (Display | *) showing hardware and software configuration.
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4. \Version History

Latest development areas (V4.8 to V.11) are

- automated schedules
capable of bi-hourly schedules
schedule and macro files uploadable by user commands

lIOTIC (RefDelay) measurement

Exchange of Cal-data (RefDelay, SysDelay etc.) via RF
to enable better real-time TWSTFT [ongoing]

- better characterisation
(thermal sensitivity, amplitude sensitivity) [ongoing]

- unified output format
to ease processing of single / multichannel modems

- data reduction (minutely measurements)
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5. Ongoing Development

The following functions are under development:

capability to acquire and track satellites in inclined orbits
including TLE based prediction

Rx outliers (delay spikes)
Isolated spikes in tracking high chiprates in low noise conditions
(not relevant for 2.5 MChip links, but visible in high C/No 20 MChip links)

new main processor

fully backward compatibility within the SATRE-4 software
continued removal of obsolete components

firmware on CF card — writable on every Windows based computer
a easy firmware exchange / S/W configuration control

basic commanding / monitoring of remote unmanned stations
schedule upload, (limited) data retrieval



