
19. Data Simulation and
Variance-Covariance Studies

19.1 Principles of Simulation

The simulation part of the Bernese GPS Software contains the program GPSSIM. GPSSIM may be
used to generate simulated observations which may in turn be processed by the “normal” processing
programs of the Bernese GPS Software. You cannot start this program using the menu system.
It is necessary to prepare (using an ASCII editor) the input files (

�����������	��
���������������������
���������������������
�����
) and start the program manually – see Chapter 3. You will find the examples for the

input files in the directory ����� �� ��� . According to the input specifications (see below) the following
output files may be generated:� code observations – code zero difference (header and observation) files in the Bernese format

(binary),� phase observations – phase zero difference (header and observation) files in the Bernese format
(binary), and� meteo files (in Bernese ASCII format – see Chapter 23).

In one program run observations for one session are generated. With several program runs you may
generate an entire simulated campaign.

The following input files define the scope for your observation scenario:� the standard orbit file ( � 
�� �"! ) is used to compute satellite positions,� the broadcast orbit file ( � 
$#�%"! ) is used only to apply satellite clock corrections, and� the coordinate file ( � 
'&"%"! ) gives the station positions.

The broadcast orbit file and the standard orbit file should cover (roughly) the same time interval.
Observations may be generated only in the time span covered by the standard orbit file, and only for
stations in the coordinate file.

GPSSIM may be used for two different purposes:

Pre-analysis: Given the satellite scenario, the network and the statistical a priori information, and
the systematical errors, you may study the expected quality of the results depending on the
processing strategy and options used (e.g. ambiguities free/fixed).
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Research-oriented analyses: Questions concerning

- cycle slip repair (introduce gaps ()()( ),
- ambiguity resolution strategies for long baselines,
- orbit determination,
- ()()(

may be studied.

If the program system is used for pre-analysis studies, the user will not be interested to go through
the preprocessing part. Therefore the simulation program writes the true receiver clock information
into the observation files and it includes the correct ambiguity parameters into the phase files. This
information is preserved by program SNGDIF, the only program that has to be used before pro-
gram GPSEST, if simulated data are processed by the Bernese GPS Software Version 4.0 . It is
then possible to make at once tests with the “ambiguity fixed” mode of program GPSEST (assum-
ing that you were able to resolve the ambiguities). By ignoring the ambiguity information in the files,
GPSEST also allows you to make tests with the ambiguity-free mode. If you solve e.g. for ambi-
guity parameters and store them in the single-difference file headers, you know the true answer (all
ambiguities should be zero). Because GPSEST internally works with double differences, identical
ambiguity values for all ambiguities of an ambiguity cluster (see Chapter 15) is a correct answer,
too. Of course you may use all programs of the Bernese GPS Software with simulated observations.
Some analysts may like e.g. to remove cycle slips introduced by the simulation program with pro-
gram MAUPRP. You may also be interested in studying the effect of using lower polynomial degrees
in program CODSPP than in program GPSSIM, etc.

It is very easy to use the program GPSSIM for the present and past GPS satellite configuration. You
simply start the simulation with a broadcast file corresponding to the time interval of interest. It is
a good idea, but not mandatory, to use a broadcast file which was recorded at the same time of the
year your new campaign will take place (the daily observation session will then take place at about
the same time of the day). Then, by using programs BRDTAB and ORBGEN, you generate your
standard orbit file. The next step consists of defining a ground truth by generating a coordinate file
containing all stations of the campaign (not only of one session).

19.2 Models used for Simulation

19.2.1 Stochastic Properties

In the I-File (
�������*���+�,
��-��

– see below) you may specify the following rms errors:

- rms for code observations (separately for .0/ and .�1 )
- rms for phase observations (separately for . / and . 1 )
- rms errors for meteorological conditions (pressure, temperature, and humidity)

Each simulated measurement will contain a normally distributed random error with the rms specified
in the input file for the measurement type considered. This is true for phase, code and meteo measure-
ments. The phase and code measurements generated will not contain any meteo errors (we assume
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that “natura (resp. troposphere) non facit saltas”). In addition to these random errors you may assign
systematic errors to the troposphere measurements by specifying maximum biases for temperature,
pressure and humidity measurements. The program then generates constant biases for the session
but different for each station using a random number generator: It assigns to each station and to each
measurement type a bias which is a random number uniformly distributed in the interval24365�798;:�<�=�>@?;8;:�<�=�A@>
where

8;:�<�=
is the maximum bias you specified in the input file for the measurement type considered.

There is one more stochastic quantity, the random part of the free electron content of the ionosphere,
which has to be mentioned. Since this is closely related to the discussion of the ionosphere model
used, we will deal with this effect in the next section.

The random numbers are generated with the subroutines

– NORMAL generating a normally distributed random number
(given its mean and variance)

– RANDU generating a uniformly distributed random number in the interval
5CB�>�D�A

NORMAL calls RANDU several times. RANDU updates a positive
�����E���E"% �GF random variable

which has to be initialized. It would have been possible to initialize this number in a “random way”
(using e.g. the last digits of the system clock reading), but it seemed advisable to have this initial-
ization under control by initializing this random number in the input file. We suggest that you use
positive four digit integers for initialization. If you re-run the program with the same input specific-
ations and the same initial random number, the same random errors will occur.

19.2.2 Deterministic Models

Satellite Orbits, Clocks, Coordinates

We mentioned already that the satellite positions are computed using a standard orbit, the satellite
clocks using a broadcast file, the station coordinates using the file with station coordinates. Therefore
the model for satellite orbits is the complex force model underlying program ORBGEN, the model
for satellite clocks is purely deterministic (polynomial of degree 2 defined in the message). Moreover
the user has to define the receiver clock behaviour (by a polynomial) in a file of the following kind:

HJI�K�IMLONPI�HQKJR�SJKJT�UWV�U;X@S�RJY�Z�S'[ML'VPR�UQS�\W]PI�^JHJIPIQZ`_PaX@S�RJY�Z�S'[ML'VPR4K�S'I�\P\@L�K�LOI�ZPb�UcL'ZdU'I�KfegU'I�K�h']�VJY"e�U'I�K�h']�VJY@iPiPjGe�kPkPkU�bPVPb@LJS�Z Z V�l V`a V�j V�m VPn V�op�LO[P[PI�HJq�VPRJ] rWsPl ktlMaOrPlMaOuM_Ol ktlPlPlMa'jJmPsPl ktlPlPl�jPjPj@_'l ktlPl�jJlPl�lM_Ol kvlMa'jJmPn�oJs�l ktlPl�l�oPoPoKJwPV�UPU'I�HPVPR rx_Ol ktlPlPmPlPl�jJsPl ktlPlMa'jJmJn`_Ol ktlPlPl�lPlPlPs�l ktlMa'lPlPl�lM_Ol kvlPmJn�o�oJrM_'l ktl�jPmJn�uPr^�I�ZJI�H�SPUPS rWsPl ktl�jJlPlPlPlM_Ol ktlMaOlPlPlPlPsPl ktlMaOl�lPlPlM_'l ktlPl�oJlJnMo@_Ol kvlPlPlPmPn�o@_'l kya'jPmJn�oJrb@L'bPR@LJU rx_Ol ktlMaOmPlPlPlPsPl ktl�jJlPlPlPlM_Ol ktlPlMa�jJmJn�s�l ktlPl`aOlPl�lM_Ol kvlPlPrPl�lPlM_'l kvoJl�lPlPlPl
If you are not interested in receiver clocks just state N=0 for each station.

Troposphere

Tropospheric refraction may be neglected or it may be modeled by the
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- Saastamoinen Model

- Hopfield model (2 versions)

These models ask for (ground) meteo values for each station. These values are generated using the
reference height and the temperature, pressure, and humidity at this reference height as specified in
the constant file. This allows you e.g. to simulate data with a standard atmosphere different from that
used by program GPSEST by using different constant files in programs GPSSIM and GPSEST.

Ionosphere

The “ionosphere truth” (deterministic part) is defined by the subroutine IONOS. The model under-
lying is the single layer model for the electron content (height of the layer=350 km). The number of
electrons in the layer E is a function of local time only:z|{~}J� 3 � z ?��

� 3 �� � ���
for

z|{~}J�g� 5��fB ��>��f��A� � ?�� /c�`���0� z|{~}J� 7�D`�D�� ��� for
z|{~}J�g� 5�� � >��fB � A

where :
���

is the night time electron content,� / is the day time variation of the ionosphere.�9�G>�� / are input parameters of program GPSSIM. No azimuth dependence is modeled here. In ad-
dition to this regular part an irregular part may be superposed: At epoch � the following term is added� ����3��C��� /c�`���*� ?���� 1��� t¡���¢¤£�¥ �fB B

where: � � �
is the random part of the electron content in the atmosphere£ is the distance in km between the station considered and the
ionosphere reference station (specified in the input file)� is the azimuth of the station considered from the ionosphere
reference station� �§¦ >�¨©3ªDf>��
is the result of the following random walk:� / ¦ 3«B¬>

var
�C� �v /P® ¦ 7¯� �t¦ ¢ 3°2 �+±

var / : �§² >
where

2 �
is the time between observations � > � ?³D

in minutes,
var / : �§² is the variance of the difference of the electron con-
tents at time ´ and ´ ?µD

minute. var / : �§² is an input variable of
program GPSSIM.
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This model certainly is a crude simplification for the random behaviour of the true ionosphere. It
shares, however, important aspects with the real situation: (1) The irregular contribution increases
linearly with the baseline length, for distances ¶ �fB B

km this distance dependence “stops”, (2)
baselines which are close to each other geometrically will show similar random contributions. The
strength of the irregular contribution may be tuned by an input parameter.

Cycle Slips

If you like preprocessing and its secrets you may introduce cycle slips in the simulation program. It
is then really hard to tell whether you are looking at real or at simulated observations ()()(
19.3 Essential Input Files

Option Input File (I-File):

Remarks: – Campaign name and title line will show up in the output files. This helps to
identify simulated files.

– Program SNGDIF will assume simulated data, if the receiver type starts
with “

������·�¸�¹
”. Therefore the string “

�*����·�¸"¹
” is essential in the input part

“
%�E�&�Eº�-»�E"%«��¼���E

”.
– In the troposphere model you may wish to assume identical biases for all sta-

tion, you may even consider to skip the random number generator for the bias
part by using the maximum biases. The troposphere biases actually applied are
given in the program output.

– In the scenario input section you may specify a minimum elevation and the data
sampling rate. For pre-analysis purposes we often use a very low rate (4 to 6
minutes) in order to save disk space. For other applications (e.g. investigations
concerning minimum session lengths which allow you to resolve ambiguities)
you may use short session lengths and high data rates (e.g. 3 sec).

– In the input section “cycle slips” you may specify how many cycle slips you
wish to introduce into each file of the session. The program assumes that a slip
may occur with the same probability at each epoch and for each satellite and
that its size is uniformly distributed in the interval

243�5�7�½-¾ �t¿ :�<�= >@?À½-¾ �v¿ :�<�= A
– You may wish to apply identical slips in . / and . 1 . These are particularly hard

to discover. It might be of interest to look at the quality of results if, let us say,Á slips of size 1 remain undiscovered in the data for Á 3ªDf>���> ()()( .

^�X@UPU�LO[�Â�S'X�b@LJS�ZxL'ZJXJÃ�bW\@L'RJI j@aP_$VJX�H`_OÄPl�aOm Âtl�j_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_Å HJIP[�VPHPT"Â�YPI@UJÆMa�etZ�SJÆPlÈÇ�j�IP[PX�bJYQR@L'ZJI@UÀVP\PbJI�HdIPNPI�HJYcL'ZJXJÃ�bd^JH�SOÃ�X)ÉKJVJ[PX�V@L�^JZQZPVJ[PI�Â_P_P_P_P_P_P_P_P_P_P_P_P_iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi_P_'Ê�ÂËbJI@U�bJN�n�l
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b@L'bPRJIQR@L'ZJI�Â_P_P_P_P_P_P_P_P_P_iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPi�iPiPiPi�iPiPi�iPiPiPi�iPiPiPi�iPiPi�iPiPiPi�iPiPiPi_P_'Ê�Â�U�LO[JÃ�RPVPbJIP]4]�VPbPVWb�SÀbJI@U�bWNPI�H�U�LJS�ZQn"ktlHJI�K�IMLONPI�H4bJYPXPI�Â_P_P_P_P_P_P_P_P_P_P_P_P_ iPiPiPiPiPiPiPiPi_P_'Ê�Â�U�LO[JÃ�RPVU'I@UPU�LJS�ZQ]PI�\@L'Z@L'b@LJS�Z"Â_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_\PH�S'[ b�SYPYPYPYQ[P[W]P]WwPwÌ[P[ YPYPYPYW[P[W]P]dwPwÌ[P[_P_'Ê�ÂªaOÄPÄ�odlPrxaOr4aOlWmPl aOÄPÄ�oÌlPrxaOrxa$ndlPl iPiPiPiU'I@UPU�LJS�Z4Z�Ã�[�ÍJI�H _P_'ÊÎÂ aOrPu\@L'RJIQZ�Ã�[�ÍJI�H Å U�VJ[PI4U'I@UPU�LJS�Z e0U�VJ[PI4U�bPVPb@LJS�Z`É _P_'ÊÎÂ ab@LO[PIQÍJI�bJqPIPI�ZxUOÃ�Í�U'I@ÏOÃ�I�ZPbxS�Í�U'I�HJN�VPb@LJS�Z�U Å U'I�KMÉ _P_'ÊÎÂ a'jJl[ML'Z"k�I�RJIPN�VPb@LJS�Z Å ]PI�^JHJIPI@U@É _P_'ÊÎÂ jJlbPH�S'X@SPU'X�wJI�H@L�KQ[@S']PI�R"Â_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_ iZ�S;[PI�bJI@S ÆÐlU�VPV�U�bPVJ[@S�L'ZJI�Z ÆÑa[@S']ML'\@LOIP]xw�S'X�\@LOI�RJ] Å HJIP[@S�ZJ]ML�É ÆÒjU�LO[PX�R@L'\@LOIP]cw�S'X�\@LOI�RJ] Å ]�VJNMLO]@UPS�Z`É ÆÐm _P_'ÊÎÂ�aiPiPiPiPiPiHJ[@UÀI�HPH�S�Hd\�S�HÌX�HJI@UPUOÃ�HJIQ[PI�V�UOÃ�HJIP[PI�ZPb _P_'ÊÎÂ jfktl [�ÍPVPHHJ[@UÀI�HPH�S�Hd\�S�HWbJIP[PXPI�HPVPb�Ã�HJIx[PI�V�UOÃ�HJIP[PI�ZPb _P_'ÊÎÂ a�ktl ]PI�^WKHJ[@UÀI�HPH�S�Hd\�S�HWw�Ã�[MLO]ML'bJYQ[PI�V�UOÃ�HJIP[PI�ZPb _P_'ÊÎÂ ofktl Ó[�VPÔ@LO[JÃ�[4X�HJI@UPUOÃ�HJIQÍ@L'V�UÌ\�S�H4S�ZJI4U�bPVPb@LJS�Z _P_'ÊÎÂ m ktl [�ÍPVPH[�VPÔ@LO[JÃ�[xbJIP[PXPI�HPVPb�Ã�HJI4Í@L'V�UÀ\�S�H4S�ZJIxU�bPVPb@LJS�Z _P_'ÊÎÂ jfktl ]PI�^WK[�VPÔ@LO[JÃ�[xw�Ã�[MLO]ML'bJYQÍ@L'V�UÌ\�S�H4S�ZJI4U�bPVPb@LJS�Z _P_'ÊÎÂ�aOl ktl ÓiU�VJ[PIQÍ@L'V�UÌ\�S�HWVPRPRQU�bPVPb@LJS�Z�U _P_'ÊÎÂÕl[�VPÔ"k§Í@L'V�U'I@U4ÆÀV�KJb�Ã�VPRdÍ@L'V�U'I@UW\�S�HWVPRPRQU�bPVPb"k _P_'ÊÎÂÕlLJS�Z�SPU'X�wJI�H@L�KQ[@S']PI�R"Â_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_ iPiPiZ@L�^JwPbdb@LO[PIQI�RJI�KJbPH�S�ZdZ�Ã�[�ÍJI�H Å L'ZcaOl�iPi@aOrMÉ _P_'ÊÎÂ jJl]�VJY b@LO[PIQI�RJI�KJbPH�S�ZdZ�Ã�[�ÍJI�H Å L'ZcaOl�iPi@aOrMÉ _P_'ÊÎÂ mPlN�VPH@L'VPZ�K�IÖS�\4L'HPHJI�^ k×KJwPVPZ�^�IcS�\QLJS�Z�SPU'X�wJI�HJIcK�S�ZPbJI�ZPbL'Zca0[ML'Z"k×VPbQjJlPlÌTJ[d\PH�S'[QHJI�\"kvU�L'bJI Å L'ZÖaOl�iPi@a'o@ÉØ_P_'ÊÎÂ aiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiHJI�\JI�HJI�Z�K�IÖU�L'bJI _P_'ÊÎÂÕp�LO[P[PI�HJq�VPRJ]U�bPVPb@LJU�b@L�KJVPR�L'ZP\�S�HJ[�VPb@LJS�Z"Â_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_ iPifkviPiPiVÌX�H@LJS�H@LdU�L�^�[�VQK�S']PIdR`a _P_'ÊÎÂ a�ktlPlÐ[VÌX�H@LJS�H@LdU�L�^�[�VQK�S']PIdR�j _P_'ÊÎÂ a�ktlPlÐ[VÌX�H@LJS�H@LdU�L�^�[�VWX�wPV�U'IdR`a _P_'ÊÎÂÐktlPlPm [VÌX�H@LJS�H@LdU�L�^�[�VWX�wPV�U'IdR�j _P_'ÊÎÂÐktlPlPm [
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iPiPiPiPiPiL'Z@L'b@L'VPRcL'ZPbJI�^�I�HdHPVPZJ]@S'[4Z�Ã�[�ÍJI�HÙ_P_'ÊÎÂ uPuPuPÚL'ZPbPH�S']JÃ@K�IxK�Y�KJRJIxU�R@LOX@UfÂ_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_ iPiPiPiPiPiZ�Ã�[�ÍJI�H4S�\QU�R@LOX@UÀXPI�HW\@L'RJI _P_'ÊÎÂ l[�VPÔ@LO[JÃ�[cU�L�p�I4S�\QU�R@LOX _P_'ÊÎÂ aOlPlU�VJ[PIxU�R@LOX@UQL'ZÌR`a9VPZJ]dR�jdÛ _P_'ÊÎÂ l
Session Definition File (F-File):

The file is truncated to the right: The definition of phase header and observation files is missing. The
file defines code/phase header/obs file names (external) and meteo file names. It also relates the file
to the station (name) with the additional information at the bottom of the file.

^�X@UPU�LO[�Â�SOÃ�bJXJÃ�bd\@L'RJIdZPVJ[PI@UW\�S�HdK�S']PI"e�X�wPV�U'I"e�VPZJ]d[PI�bJI@S_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_�k�kK�S']PIQwJI�VJ]PI�Hd\@L'RJIdZPVJ[PI Å SOÃ�bJXJÃ�b`É K�S']PI4S�Í�U'I�HJN�VPb@LJS�Z4\@L'RJIQZPVJ[PI Å SOÃ�b`É9X�wPV�U'IÜkPkiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPi�iPiPi�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPiPi�iPiPi�iPiPiPiPiPifkPkÔ"ÂvÝJKJVJ[PX�ZPVJ[@ÝPS�Í�UPÝJKJwPV�U@aOrPuMa�ktKPp�w Ô"ÂvÝJKJVJ[PX�ZPVJ[@ÝPS�Í�UPÝJKJwPV�U@aOrPuMa�ktK�p�S Ô"ÂvÝJKJVJ[�kPkÔ"ÂvÝJKJVJ[PX�ZPVJ[@ÝPS�Í�UPÝJ^�I�ZJI)aOrPuMa�ktKPp�w Ô"ÂvÝJKJVJ[PX�ZPVJ[@ÝPS�Í�UPÝJ^�I�ZJI)aOrPuMa�ktK�p�S Ô"ÂvÝJKJVJ[�kPkÔ"ÂvÝJKJVJ[PX�ZPVJ[@ÝPS�Í�UPÝ�b@L'bPR`aOrPuMa�ktKPp�w Ô"ÂvÝJKJVJ[PX�ZPVJ[@ÝPS�Í�UPÝ�b@L'bPR`aOrPuMa�ktK�p�S Ô"ÂvÝJKJVJ[�kPkÔ"ÂvÝJKJVJ[PX�ZPVJ[@ÝPS�Í�UPÝJp�LO[P[)aOrPuMa�ktKPp�w Ô"ÂvÝJKJVJ[PX�ZPVJ[@ÝPS�Í�UPÝJp�LO[P[)aOrPuMa�ktK�p�S Ô"ÂvÝJKJVJ[�kPk
[PI�bJI@SÌ\@L'RJIQZPVJ[PI Å SOÃ�bJXJÃ�b`ÉiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPi�iPiPiÔ"ÂvÝJKJVJ[PX�ZPVJ[@Ý�VPbJ[@ÝJKJwPV�U@aOrPuMa�kÞ[PI@bÔ"ÂvÝJKJVJ[PX�ZPVJ[@Ý�VPbJ[@ÝJ^�I�ZJI)aOrPuMa�kÞ[PI@bÔ"ÂvÝJKJVJ[PX�ZPVJ[@Ý�VPbJ[@Ý�b@L'bPR`aOrPuMa�kÞ[PI@bÔ"ÂvÝJKJVJ[PX�ZPVJ[@Ý�VPbJ[@ÝJp�LO[P[)aOrPuMa�kÞ[PI@bU�bPVPb@LJS�ZQZPVJ[PI HJI�K kßÃ�Z@L'bØVPZPbJI�ZPZPVÑS'XPI�HPVPb�S�HQZPVJ[PIiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi iPiPiPi iPiPiPi iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiKJwPV�UPU'I�HPVPR a aOlMa S'XPI�HPVPb�S�H�a^�I�ZJI�H�SPUPS j jJl�j S'XPI�HPVPb�S�Hxj

Remarks: – The information on which types of observations should be created is located in
the receiver file (see Chapter 23)

– If at least one of the meteo error parameters (rms or max. bias) is different from
zero, the program will produce meteo measurement files. The names of these
files have to be defined in the F-file above.
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20. Services

In this chapter the options of Menu 5 , as described below, will be discussed. The topics “POLE”
and “COORDINATES” are described in Chapters 14 and 11, respectively, and will therefore not be
discussed here. o U'I�HJNML�K�I@UfÂgS'X�b@LJS�ZW[PI�Z�Ã

a S�Í�U'I�HJN�VPb@LJS�Z�U ÂËÍPà�á'âMãJäGe�I�å@æ'ç�eËÃPè�å�é�ç�äWéOê�å4^Jà�éOèPë`æPìWSOí`ãGk�\@æJîPä�ãj \@L'RJI4wJI�VJ]PI�H�U Â�K'ëMéOê�ï�äWç�ëMäÌK�áOê�ç�äOê�çxá�ðdSOí`ãGk×\@æJîPäÀw�äPé�å�ä�à@ãm�kPk HJI@U�LO]JÃ�VPR�U ÂËÍPà�á'âMãJäQéOê�ådK'ëMä�ìOñQH�ä�ãPæ'å�òMéPî�ãnÈkPk K�SPS�HJ]ML'ZPVPbJI@U Â�K�á�ó�èMé�à�äQK�áPá�àPå"k�\@æJîPä�ã-e�w�äPî�ó)ä�àPç4bPà�éOê`ã'ð�á�àOó)é�ç@æJáOêoÎkPk X@S�RJI Â�ÃPè�å�é�ç�äQéOê�åÌI�ôPçPà�é�ì'çdX@áPîPäQL$ê�ð�á�àOó)é�ç@æJáOêr�kPk I�ÔPbPHPV�KJb@LJS�Z�U Â�^�äOêMä�à�é�ç@æJáOê�á�ðQáOò�ç�èPò�çxã$ò�óPó)é�à@æJä�ãu�kPk Í@L'ZPVPHJYcõ@_'ÊÀV�UJK�LPLGÂ×K�áOê�ö�ä�à@ãPæJáOêcÍ�ä�çJâ@äPäOêxÍ@æ$êMé�àP÷xéOê�åWV�UJK�LPL;\@æJîPä�ãÚ ]PI�RJI�bJI4\@L'RJI@U Â,]@äPîPä�ç�äd^�X@UWUOèMä�ìPæ'ð@æPìÌ\@æJîPä�ãÄ øPS�Í Â,X�à�á�ìJä�ãPãPæ$ê�ïcá�ðQøPáOíxSOò�ç�èPò�ç
20.1 Observations and File Headers

Since Menu 5.1 is frequently used one may also involve it by typing “OBS” after the prompt “Enter
Selection”. This panel is used to manipulate the code and phase zero and single difference observa-
tion files. The menu program used here is called SERVOBS.

ofkya U'I�HJNML�K�I@UfÂgS�Í�U'I�HJN�VPb@LJS�Z�UÍc_9ÍPà�á'âMãJäQSOí`ãJä�àPö�é�ç@æJáOêx\@æJîPä [Ö_�[@é�àJñ4SOí`ãJä�àPö�é�ç@æJáOê`ãQá�àQUPé�ç�äPîPî�æ'ç�ä�ãIÖ_�I�å@æ'çQSOí`ãJä�àPö�é�ç@æJáOêc\@æJîPä ]Ö_�]@äPîPä�ç�äWSOí`ãJä�àPö�é�ç@æJáOêÖ\@æJîPä^x_�^Jà�éOèPë`æPìdá�ðQSOí`ãJä�àPö�é�ç@æJáOê`ã Kx_�KJà�äPé�ç�äÀ\@æJîPäWb�éOíMîPäj4_;UOèMî�æ'çQSOí`ãJä�àPö�é�ç@æJáOêÖ\@æJîPä Vc_9VPåPåW\@æJîPä�ãÀç�áÀç�ëMäÀ\@æJîPäÌb�éOíMîPäwc_�I�å@æ'çWw�äPé�å�ä�àQ\@æJîPäWáOêMî�÷ Hc_9H�äPá�àPå�ä�àQ\@æJîPä�ãWæ$êQ\@æJîPäÌb�éOíMîPäÔc_�I�ô@æ'çSOè�ç@æJáOê�Â Ê õ Å íMîPéOê�ñ�Â�UPäPîPä�ì'çxáOè�ç@æJáOêcæ$êQð@æJîPäQî�æPã'ç`ÉKJVJ[PX�V@L�^JZ ÊdL�^�U�V õ Å íMîPéOê�ñQð�á�à4ãJäPîPä�ì'ç@æJáOê�î�æPã'ç`ÉL$êPèPò�çd\@æJîPäfÂ[PI�V�UOÃ�HJIP[PI�ZPbxbJYPXPI Ê;X�wPV�U'Iùõ Å K�S']PI"e�X�wPV�U'I"e�Í�S�bPw4hPáOè�ç@æJáOê`ãÌKfetV etH�h@É]ML'\P\JI�HJI�Z�K�I@U ÊÌp�I�H�S õ Å p�I�H�Sdá�àQU�L'Z�^JRJI)ÉS�Í�U'I�HJN�VPb@LJS�Zx\@L'RJI ÊÀÓPÓPÓPÓ�ú'])aPaÌõ Å íMîPéOê�ñQð�á�à4ãJäPîPä�ì'ç@æJáOê�î�æPã'ç`É
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In the upper half of this panel the options are listed with a short description.

The create (“C”) or add (“A”) options are used to either create a new observation file list from scratch
or to update an existing observation file list. Under normal circumstances the observation file list will
always be up-to-date because the two programs that generate observation files, RXOBV3 and SNG-
DIF, update the observation file list automatically. However, if files are copied or deleted manually
the observation file list is not updated, which is why these two options exist. One should keep in
mind here that the list of files which is shown when selecting an option will be based on the ob-
servation file list files and not on the actually available observation files. Individual observation file
lists exist for the four different categories of observation files; zero-difference phase, zero-difference
code, single-difference phase and single-difference code. The observation file lists are discussed in
Chapter 23.

Apart from creating or updating observation file lists we may browse (“B”) or edit (“E”) the ob-
servation files. When browsing a file you can not alter the file, when editing it, you can. Editing an
observation file is something which is necessary only in rare circumstances. Occasionally, one might
want to change some information in the file header if it contains erroneous information. For that pur-
pose the “H” option should be used since it is much quicker only to edit the header than to edit the
entire file. When manually editing the observation file one should be very careful. One should e.g.
not remove any satellites from the header file, nor change the number of satellites and the number
of frequencies. Also do not change the ambiguity cluster information. One may change observation
flags and remove observation epochs.

Program CHGHED, Menu 5.2 , allows you to change the file header automatically. This is useful if a
large number of header files has to be changed. Erroneous information may be stored in the file header
if the RINEX files contained erroneous information or if the information in the translation tables used
with RXOBV3 were in error. After running program CHGHED be sure to check the output of the
program for the changes performed in the observation header files.

The graphics option (“G”) produces similar results as program RNXGRA: it produces a pseudo-
graphic of each selected observation file. These pseudo-graphics may be generated for both, zero
and single difference files. Another option is to split up the observation files in two parts (“2”). This
is useful if you have data from a campaign with different start and end times. It will also be useful if
for instance the antenna height was changed during the observation time span. However, we recom-
mend to split up data files on the RINEX level rather than after the conversion to the Bernese format.
Programs CCRINEXN and CCRINEXO are available for this purpose, see Chapter 7

With the mark option (“M”) we mark data in the observation files. This option may be used to “throw
away” bad satellites or to remove bad data points using an “edit file”. The use of an edit file will be
discussed later in this chapter. The format of the edit file is discussed in Chapter 23

The delete (“D”) option may be used to delete files. The files will be deleted from disk and removed
from the observation file list. In Menu 0.1 you specify whether the deletion should be done with or
without confirmation.

The reorder (“R”) option may be used to change the file order. By default we use the session num-
ber as first criterion to order the files followed by the station name and, finally, by the file sequence
number. With the reorder option you may specify a different ordering.

Finally you exit this menu panel using the “X” option. You may also use “X” to exit when you are
in an observation file selection list. Pressing “Q” when in an observation file selection list will put
you back to the services panel.
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20.2 Residuals

In Menu 5.3 you have available three different options to work with residual files. One may wish
to look at the residuals as numbers printed on screen or in a file, to screen the residuals for outliers
or to look at the residuals graphically.

ofktm HJI@U�LO]JÃ�VPR�UfÂgS'X�b@LJS�ZW[PI�Z�Ã
a ÍPH�S'q@U'I4HJI@U�LO]�k ÂËÍPà�á'âMãJäWH�ä�ãPæ'å�òMéPî�ãdá�ðd^�X@U'I@U�b e§[�V�Ã�X�HJX"evK�S']@U'XPXj KJwJI�KJTQHJI@U�LO]JÃ�VPR�UÈÂ�K'ëMä�ìOñ4H�ä�ãPæ'å�òMéPî�ãÌð�á�àQSOò�ç�î�æJä�à@ãm ^JHPVJX�w@L�KQb�SPS�R Â,]MæPã$èMîPé�÷4H�ä�ãPæ'å�òMéPî�ã;âMæ'ç�ëc^Jb

The “browse residuals” option allows you to inspect the residual files from either CODSPP,
MAUPRP, or GPSEST using program REDISP. The residuals will either be displayed onto your
computer screen or written into a file. The latter option is useful if you run into problems during pro-
cessing. It will help you to identify which station might cause the problems. However, going through
the data of a large number of stations “manually” is quite cumbersome. Therefore the residuals may
also be screened automatically with the “check residual” option in Menu 5.3.2 .

The “check residual” option will run program RESRMS. This program screens the residuals for
outliers. Outliers are observations with residuals exceeding a threshold defined by the user. RESRMS
creates a summary file and a so-called “edit file”, see Chapter 23 for a description of the format of
the edit file. This edit file contains those points which were detected as outliers in the residual file(s).
The file may be used with the SERVOBS program, Menu 5.1 option “M”, to remove these points
from the actual observation files.

The “graphic tool”, GT, is currently only available on Unix systems. It has been developed
by UNAVCO and is freely available. The version for VAX/VMS systems is almost ready and
should be available soon. For more information please contact Chris Rocken at UNAVCO (e-mail
rocken@unavco.ucar.edu). The graphic tool will give a (X-Windows) plot of the residuals and allows
manual deletion of points, correction of cycle slips, and the setting up of new ambiguity parameters.
These manual editing requests are also handle by means of an “edit file” and have to be applied to
the observation files using the program SERVOBS.

20.3 Extractions

There are several extraction programs capable of summarizing the output files of the most import-
ant/critical programs of the Bernese GPS Software. They are very useful for automated processes
(BPE) because they will summarize the relevant information and allow the user to verify easily
whether the processing was successful or not. Extraction programs are available for programs COD-
SPP, ORBGEN, MAUPRP, GPSEST, and ADDNEQ.
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ofktr I�ÔPbPHPV�KJb@LJS�Z�U
a K�S']@U'XPXxSOÃ�bJXJÃ�b Â�K�S']@U'XPXcáOò�ç�èPò�ç4ã$ò�óPó)é�àP÷ Å K�S']�ÔPbPH`Éj ]PI�\�U�bJ]xSOÃ�bJXJÃ�b ÂË]PI�\�U�bJ]cáOò�ç�èPò�ç4ã$ò�óPó)é�àP÷ Å ]PI�\PÔPbPH�h']PI�\PÔPbJX)Ém [�V�Ã�X�HJXxSOÃ�bJXJÃ�b ÂË[�V�Ã�X�HJXcáOò�ç�èPò�ç4ã$ò�óPó)é�àP÷ Å [PX�HPÔPbPH`Éo ^�X@U'I@U�b�h�VJ]P]�ZJI@ÏxSOÃ�b"Â×^�äOêMä�à�éPî4ã$ò�óPó)é�àP÷ Å ãJä�ö�ä�à�éPîÌð�á�àOó)é�ç@ã�É Å ^�X@U�ÔPbPH`É

CODXTR

CODXTR, the extraction program for program CODSPP, produces a summary of all CODSPP
output of the following form:

K�S']@U'XPXdI�ÔPbPHPV�KJb@LJS�Z_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_jJm nØ^'Ã�VJ[4oJl�oJlMa�[�lPl�j SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJr ÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂtlPu ÂtmPl ÚPmm rüÃMUOÃ�]4j@aOu�jJÄ�UJlPlPu SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûu Âtl�jfÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl aPa'ou uÐVPRPÍPwWn�lMa'jJÄ�[�lPlPm SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJÄ ÂtlPlÒÄPrM_OlPÚM_OlPrûÚ ÂtlPl ÂtlPl aOÚPmÚ ÚÐVPR�^�SÀn�lMaOlJnJ[�lPl�j SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂtmPÄ ÂtmPlÒÄPrM_OlPÚM_OlPrûÚ ÂtlPl ÂtlPl aOr�ja$nùaOlØKJw�Ã�H SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJr ÂtmPlÒÄPrM_OlPÚM_OlPrûÚ ÂtlPl ÂtlPl aOÚPÚj@aÐa'jý]�HPV�SÀn�lMaOl�o'[�lPl�j SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJu ÂtmPlÒÄPrM_OlPÚM_OlPrûÚ ÂtlPl ÂtlPl aOÚPrjJmÑaOmÒ\PV@L'HWn�lJn�lPÚ�[�lPlMa$Í SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJr ÂtmPlÒÄPrM_OlPÚM_OlPrûr ÂvoJr ÂtlPl rPlj�nùaOmÒ\PV@L'HWn�lJn�lPÚ�[�lPlMa$Í SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvoJu ÂtlPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl a'jJrjJrÑa$nØ\PR@L'Z SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr Âtm�jfÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl aOu�ojJÚÑa'oÒ^�S']PIdn�lJn�o@a�[)a'jJm SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr Â§n�l ÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl a'oJÄn jýTJI�RJYdn�mPlPl�o'[�lPlMa SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvoJÚ ÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl a'jJmu mÐZPR@L'ÍWn�lJn�r�o'[�lPlMa SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJr ÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl aOÚPuaPa nÐ[P]@S@a9n�lJnPn�j'[�lMa'j SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJu ÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl aOÚ�oa$n oüXMLOI)a9n�lJn�oJr�[�lPlMa SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJu ÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl aOÚ�oaOr rØÏOÃ`L'ZWn�lJn�mPm�[�lPlJn SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJÚ ÂtlPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl aOÚJnaOÄ uÐH�K�[@oÀn�lJn�ÄPÄ�UJlMaOÚJÍ SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûu ÂyaPa�ÂtlPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl ÄPÚjPj ÚÐbPw�Ã�a9n�mPlPlMa�[�lPlMa SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr Âtm�ofÂtlPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl aOuPljJm ÄýqPI@UPjÀn�lJnPn�l�UJl�jJl SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr Â§nPn"ÂtlPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl a'oPjjJÚÑaOlÐq�w@L'b SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJu ÂtmPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl aOÚ�omPlÑaPaþYPI�RPRWn�lMa'jJu�[�lPlPmJÍ SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvjJu ÂtmPlÒÄPrM_OlPÚM_OlPrûr ÂvoJr ÂtlPl oJÚmMaÐaPaþYPI�RPRWn�lMa'jJu�[�lPlPmJÍ SOÃ�bùaOÄÐÄPrM_OlPÚM_OlPrûr ÂvoJu ÂtlPlÒÄPrM_OlPÚM_OlPrûu ÂvoJÄ ÂtmPl a'jJrrMa9\@L'RJI@UGe×[�VPÔ"k�HJ[@UfÂ mPÄ kvjJÚ;ó4ð�á�à4ã'ç�é�ç@æJáOê�Â�Y�VPH`aÀoJlMaOlPu�[�lPlJn
The summary file will contain at least one line, in the above example the last line. This last line of
the summary gives the number of code files that were processed, the maximum rms, and the station
for which this maximum occurred. The rms value should be around 25 meters, under SA conditions.
Values up to 300 meters are still acceptable although they deserve special attention.

Furthermore it shows one line for each station–satellite combination where more than 50 points are
considered as outliers. This is the case in the above example. The first two numbers one these “out-
lier” lines are not important, they reflect some internal CODSPP numbering. Following the two
numbers is the station name the outlier identification and the satellite PRN number. The outlier iden-
tification will usually be “OUT”. The line is ended with the start and end epochs of the outlier interval
and the number of observations in this interval.

If a specific station shows up often, something is probably wrong with its data. If a certain satellite
shows up frequently there is something wrong with the satellite. In the above example satellite 19 was
marked for many sites. As the marked time intervals are during the day (UT) and not only towards the
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end of the day the outliers are not caused by a manoeuvre. In fact, on this particular day satellite 19
was scheduled for maintenance. Usually the satellite clock is reset in such cases. The outlier detection
of CODSPP handles such problems and no action is required by the program user.

DEFXTR and DEFXTP

For program ORBGEN the extraction programs DEFXTR and DEFXTP may be used. We recom-
mend to use only the latter of the two. The difference between the programs has to be seen in number
and the format of the output files that are generated. We discuss only the program DEFXTP and the
two output files associated with it, the normal summary and the weekly summary.

S�HPÍ�^�I�Z"k§R�ÄPu ÿdUPé�ç"kPÂªjPo e�ÿÌIMìJî�æ$è`ãPæ$ê�ïÑÄÎeË[@é�ô"k�HOó�ãGkPÂ l ktmPÚdð�á�à4ãJé�ç"kPÂ0aOlÅ ]@S'Y�Â�j@aOÄMÉ IMìJî�æ$è`ãGk�UPé�ç"kWÂ m uûaOlÙa$nùaOrÒj@a jJmØjJÚÐmMa[Mæ$êcæ$ê4ä�ìJî�æ$è`ãGÂ j�nØjJmÑaPaýjJÚÐmPlÒjJlÐmPlùaOmÒjPjHOó�ã Â mPuÑaOmÐmPÚÙa$nÒmMaÐaPaÐaPaÒaPa Äj@aOÄÐrÐn�jJuPÚÐnÒmünÒuÒmWmMa'jPoJrØoÌj@a nÒncaPaþründm�oünØuýnØoürÐmÒo
The normal summary contains 4 lines. The first line contains the output file name, the number of
satellites, the number of eclipsing satellites, the maximum rms of the fit, and the satellite associated
with this rms. The second line gives the (middle) day of year for the arc and a list of the PRN numbers
for the eclipsing satellites. The third line gives the time interval (minutes) of the eclipse; the last line
gives the rms of the fit for the eclipsing satellites. Usually the rms of eclipsing satellites is larger than
the rms of non-eclipsing satellites.

The weekly summary produces just one line per ORBGEN output containing for the (middle) day
of the year for the arc and the rms for all satellites. The satellite numbers are not printed but they are
listed in numerical order. This output, if always appended to one file to give a long time series, is
useful for generating plots.

MPRXTR

The extraction program MPRXTR, for program MAUPRP, produces a summary of the following
type:

UOÃ�[P[�VPHJYcS�\WbPwJIW[�V�Ã�X�HJXxSOÃ�bJXJÃ�bQ\@L'RJIiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPi�iPiPiPi�iU'I@UPUÀ\@L'R4S�T�ÛÒU�b`a U�b�jÀR Å TJ[)É;ÿ�S�Í�UfkÕHJ[@U ]�Ô ]PY ]�p ÿ�U�RdÿJ]�RWÿJ[�VÐ[�VPÔPR�m [ML'Z"k×U�R@LOX_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_j@aOÄMa a�S�T Z�KJH�SWU�T�SOÃ�aOÚPuPÄÒn�ÚMaOÄdl ktlMa'jÌl ktlPlMaP_Ol ktl�jJlM_Ol ktlPmJn ÚÌÄJn�lÒÚ�oýl ktlPmPl Ú�oj@aOÄMa jÌS�T Z�KJw�ÃQZP\PR@LÐr�oJÚÐÄJn�jPjWl ktlMaOÚWl ktlPlPÄM_Ol ktlMaOu4l ktl�oJuØj�ndn�ÚPrxaOlPÚÒl ktlMaPa jJÚPmPrMaOlj@aOÄMa mWS�T Z�KJw�ÃQZPbPw�ÃxjPjJl�jÒÚJn�Ú�oWl ktlMa'j@_Ol ktlPlPr4l ktlPlJn`_Ol ktlPmPÄûjPoWÚPÚ�jÐÄ�oýl ktlMa$n jJÚPmPrMaOlk kÐk k k k k k k k k k k k k kk kÐk k k k k k k k k k k k k kk kÐk k k k k k k k k k k k k kj@aOÄMaürPuWS�T IPq�bPHÌI�p�LO[ûn�uPrÐÄPÚ�jJldl ktlPlPuWl ktlPm�j@_Ol ktlPlPm4l ktl�o�nØmMa;ÄPlPuÐn�ÄÐl ktlMaOm aOÚ�j@aOrPuPuj@aOÄMaürPÚWS�T IPq�b�pÀI�p�LO[ûn�uPrÐÚPrMa'jWl ktlPlPÄWl ktlPmPrM_Ol ktlPl�oQl ktlPmPm jÀmPrPÄÒrMaþl ktlMa'o aOÄPÄPlMaOÚPuj@aOÄMaürPÄWS�T VJY�VPHQø�LJUJKdoJÄPmPuÙaOÄPrJnQl ktlPlPuWl ktlPlPmQl ktlPmMa�l ktl�oJÚØj�ndn�ÄPÄØoPjýl ktlPlJn rPmPÚJn�lPlPÄ_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_b�á�ç"Â rPÄ jPjPjJÚØrPÄPÄPudl ktlPlPÚ jJÄ�odoJu�oÐuPl
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The summary file contains one line per baseline processed. The line starts with the session, a file
sequence number and the “OK” flag. If the baseline was not successfully cleaned the flag will be
different from “OK” and the baseline should be removed. The extraction program will also (try) to
identify which of the two stations of the baseline was causing the problems. Apart from the summary
file, MPRXTR may also create a deletion list file, see Chapter 23, and a new baseline definition file.
The “bad” single difference file(s) and, optionally, the bad zero difference file(s) will be listed in the
deletion list file. This file may then be used by program DELFIL, Panel 5.8 , to delete these files. If
a zero difference file was removed a new baseline should be created to make sure that the network is
complete. MPRXTR defines a new baseline which is listed in the baseline definition file. This file in
turn may then be used by program SNGDIF, Panel 4.3 , to actually create the new baseline. Make
sure that you do not forget to run MAUPRP for the newly created baseline. Note that the deletion
list file and the new baseline definition file are mainly meant to be used in an automated processing.

The next items in the line, after the OK flag, are the first 4 characters of the station names and the
length of the baseline. Thereafter some information concerning the triple difference solution is given:
the number of observations, rms, baseline change in the Cartesian X, Y, and Z components. The next
three fields contain the number of corrected cycle slips, the number of deleted points, and the number
of multiple ambiguities. Finally the maximum residual for the ionosphere-free linear combination is
given followed by the smallest corrected cycle slip.

The last line of the summary gives the number of files, the mean baseline length of all baselines,
the mean number of observations, the mean triple difference rms, the mean number of corrected
cycle slips, the mean number of deleted points, and the mean number of multiple ambiguities. See
Chapter 10 for more information about the program MAUPRP.

GPSXTR

Program GPSXTR consists of four different extraction routines for specific purposes. First there
is the “general” extraction which works for both programs GPSEST and ADDNEQ. The other
three extraction routines access GPSEST output files only. One is a coordinate summary based on
a baseline-wise processing (one baseline per run). The second one creates statistics for the baseline-
wise “QIF” ambiguity resolution runs, and the third one generates statistics for ionosphere estimation
runs.

Let us include below an example for the “general” extraction output.

VJ]P]�ZJI@Ïfk§R�ÄPÚ HOó�ãGÂ jfktÄÎe×ÿÌð@æJîfkPÂ rPÄÎe�ÿdáOí`ãGkPÂ�a$nPn�ÚPÚPÚ�e�ÿÀèMé�à"kPÂªjJÚPuPmÅ ]@S'Y�Â lMÉ [@é�ô"k�ìJá�àPà�ä�ì'ç@æJáOê�æ$êcéfÂ�_Ol kyaOmdsM_�l ktlMa�ð�á�à4ãJé�ç"kPÂ uX@áPîPädìJá�àPà�ä�ì'ç@æJáOê Å ó�æ'åPå�îPäQá�ð4æ$ê�ç�ä�àPö�éPî@Éæ$êQô Å ó)é�ã�É�Â6_'jfktÄPldsM_�l kyaPaOÄæ$êQ÷ Å ó)é�ã�É�Â l ktÚPmdsM_�l kyaOlMaæ$êQç Å ãJä�ìJi@a'h']�rMÉ�Â oPjfk§n�ldsM_;ofktl�o
The first line contains the output file name, the rms (mm) of the solution, the number of single dif-
ference files, the number of observations used, and the number of estimated parameters. The second
line should first contain the day of year but this is not always correct as can be seen in the above
example. If orbit estimation was performed it also lists the maximum change in the semi-major axis
(“a”) and the corresponding satellite. The last four lines summarize the ERP estimates if ERPs were
estimated and no separate pole output file was generated.
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Apart from this summary two one line summaries (“campaign format” and “weekly summary”) may
be generated containing the same information in a different format. These one line summary files
are very convenient to generate plots. Furthermore a pole output summary, if pole estimation was
performed, may be generated.

At CODE we normally check the processing quality by processing all baselines one by one with
GPSEST. In this case GPSXTR should be used to generate a coordinate summary of the following
type:

ÍPV�U'I�R@L'ZJIÑÿ�S�Í�UfkÕÿPVJ[�ÍÐHJ[@U Å [P[)ÉüR Å TJ[)É ]�wPb Å [)É ]�w Å [P[)É;sM_ ]�Z Å [P[)É;sM_ ]PI Å [P[)É;sM_ ]�R Å [P[)É;sM__P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_VPÍJ]�H�j@aOÚMaûaOÄPÚPÄ n�o a�ktÄ mPl�jfk o@aOl kya ofktlÒjfkvo l ktmÐl k§n _Pa�kya l ktÄ _Ol ktÚÒl ktÄVPÍ�ÏOÃMj@aOÚMaûaOrPm�j n�u jfktl Ä�oJr k aOlPuJn"ktl _Ou k§nÐn"ktl _Ol ktmùa�ktl a�ktÚùa�k§n l kyaÐa�kyaVPÍJq�w�j@aOÚMaûa'oJlPr n�u jfktlÑa'oJr�jfk aOmPÄ�ofktr _'ofk§nÒm ktÚ n"kvoûa�ktm _Ol kvjÑa�kvo m kvjûa�k§n
This file contains for each run of program GPSEST the name of the single difference file, the number
of observations, the number of ambiguities, the a posteriori rms, the length of the baseline, the height
difference between the two points and the change of the baseline coordinates in height, north, east,
and length with respect to the a priori coordinates with the associated formal uncertainties.

When using the “QIF” strategy (baseline by baseline) to resolve the ambiguities one may generate
a special output summary and, in addition, a file which lists the fractional parts of all the resolved
ambiguities.

\@æJîPä R�äOê�ïPç�ë ÿPVOó�íÑHJ[@UJl [@é�ô�h�HJ[@UÌR�oÌVOó�íÒ[@é�ô�h�HJ[@UWR�mÀVOó�í ÿPVOó�íûHJ[@UJl ÿPVOó�íQH�ä�ãJáPî�ö�ä�åÅ ñ'ó-É Å óPó-É Å R�oÌKJ÷@ìJîPä�ã�É Å R�mWKJ÷@ìJîPä�ã�É Å óPó-É Å Ó`É_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_VPÍJ]�H�j@aOÄMa mPlMa�ktÚ aOl�j a�ktu l kvjPoJlÒl ktl�oJÚ l ktlPÄPlÒl ktlPm�j aOl jfkya ÄPl kvjVPÍ�ÏOÃMj@aOÄMa Ä�oJr ktl aOlPl jfk§n l k§nPn�lÒl kyaOrPr l ktlPÄPÄÒl ktlPm�o a'j jfktÚ ÚPÚ ktlVPR�^�]@j@aOÄMa uPuPr kvo aOl�j jfktr l k§n�l�oÐl kyaOlPu l ktlPÄPmÒl ktlPmJn a$n jfktÄ ÚPr ktmk k k k k k k k k k kk k k k k k k k k k kk k k k k k k k k k kbPV�ÃMUPj@aOÄMa ÄPÚPu kvj uPr jfktr l k§nPn�lÒl kyaOrMa l kyaOlPlÒl ktlJn�l a'j m ktm ÚJn"kvjq�H�p�LJj@aOÄMa n�u�ofktÄ ÚPl jfktu l ktmPlPuÒl ktlPrMa l ktlPÄPÄÒl ktlPmMa aOl m ktl ÚPu kvoq�pPp�LJj@aOÄMa n�u�ofktÄ uPÚ jfktÄ l ktm�oJuÒl ktlPrPÚ l ktlPÄPÚÒl ktlPmPl aOl m kya ÚPu kvj_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_b�á�ç"Â n�j ÄMa'jfkvo n�lPÚJn jfktÚ l k§n�ÄPÄÒl kyaOmPl l kyaOlPlÒl ktlPmPu uPrPr m kvj ÚMa�kvj
This summary contains for each run of program GPSEST the name of the single difference file, the
length of the baseline, the number of ambiguities (L1 and L2) before resolving any ambiguity and
the rms before resolving any ambiguity, the maximum fractional part and the rms for all resolved
ambiguity fractional parts for both, the L5 and L3 linear combination, the number of unresolved am-
biguities, the rms after ambiguity resolution. The percentage of resolved ambiguities concludes the
line.

In the last line of the summary the number of baselines used, the mean length of the baselines, the
total number of ambiguities before resolving, the mean rms before resolving, the maximal fractional
part and rms of all ambiguities and all baselines for both, the L5 and L3 linear combination, the total
number of ambiguities after resolution, the mean rms after resolution and the percentage of fixed
ambiguities.

Bernese GPS Software Version 4.0 Page 259
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If program GPSEST was used to estimate an ionosphere model a separate ionosphere summary out-
put can be generated.

20.4 Conversions

The observation files in the Bernese format are binary files which cannot be looked at directly and
which cannot be transferred between different operating systems (e.g. VMS to UNIX). Therefore two
conversion programs are made available: OBSFMT, to convert binary observation files to ASCII
and the second, FMTOBS, to convert the ASCII observation files back to binary. These programs
are also used when editing or browsing files in Panel 5.1

Similar conversion programs exist for the so-called standard orbit files, Chapter 23. These are mainly
used to transfer standard orbits to a different operating systems. There is not much sense in editing
standard orbit files.

20.5 Delete Files

The program DELFIL, Menu 5.8 , is used to delete files stored in the campaign directories. This
option was implemented for the BPE, but may also be used manually. A so-called deletion file, see
Chapter 23, may be specified containing file names which should be deleted (including the use of
wildcards and “$” variables). You may also specify which file types should be deleted and select
specific files of this type from a selection list.
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21. Bernese Processing Engine (BPE)

21.1 Introduction

In the last few years more and more permanent networks have been established in many different
regions of the world. The amount of data collected by such networks day by day calls for a highly
automated GPS data processing. Large campaigns are also being organized with a few tens to a few
hundreds of sites occupied. For this type of tasks the Bernese Processing Engine (BPE) has been
developed to allow a very automated GPS data processing. At present the BPE is only available for
multi-tasking systems (UNIX and VAX, but not for DOS). It has been installed and running at the
CODE Analysis Center of the IGS for the routine processing of the global IGS network for more than
one year and it was also implemented at GSI (Geographical Survey Institute) in Japan to process on
a daily basis the nation-wide Japanese network consisting of over 600 receivers.

Is there a CPU to run on ?

Can a script be run ?

Start

Are all scripts done ?

Sleep

Finish

Run the script

Find a temp directory

yes no yes no

noyes

Figure 21.1: Process Control Script Flow Chart
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21. Bernese Processing Engine (BPE)

The BPE is a system of programs, shell scripts, and control files designed to run and control Bernese
GPS programs in an automated fashion. At the heart of the BPE is the Process Control Script (PCS).
This script is responsible for starting and monitoring all the processes that are run by the BPE. The
PCS can be given a list of various tasks to perform along with information about the interdependency
of these tasks, such as which tasks need to wait for other tasks to finish, and the PCS will then start
executing each task that is able to run. If a task cannot be run because it has to wait for another one to
finish, the PCS will wait for the dependent tasks to finish. The PCS is also able to run more than one
task at a time on several different CPUs, and can even divide a single task across different CPUs. A
flow chart of what the PCS does is given in Figure 21.1.

The BPE provides a sturdy framework for writing shell scripts that can use the many different pro-
grams available in the Bernese GPS Software. It takes care of setting up environment variables, cre-
ating temporary work directories, error handling, logging, and interaction with the Bernese menu
system. The actual body of a script that is run by the BPE can be very simple, such as calling one
Bernese program, or quite complicated.

21.2 Getting Started

21.2.1 LOADGPS

As with the Bernese menu system, the BPE is started with the LOADGPS script. There are, however,
some additional requirements on the LOADGPS script in order for the BPE to function correctly as
listed below.

UNIX Version:� The
� � E�¸�¸

variable in LOADGPS must be set to a Bourne ( ��� ) compatible shell. Shells such
as the Bourne-Again shell ( ������� ) can be used as long as they can interpret all standard ���
commands.� The LOADGPS script must be in the user’s home directory and have execute permission on
all hosts that are to be used by the BPE. This is because the BPE executes scripts by issuing
a remote shell command to start the LOADGPS script. An alternative possibility is to make
sure that the directory containing the LOADGPS script is part of the path. Depending on what
shell the remote shell command actually starts up the path has to be set in a different login file
(e.g.



	�����������
,

���������

,

�� ��� ��� , ...).

VMS Version:� The call of the command file
¸�� ¹"!������

has to be included in the user’s
¸�� �º�-�
�&��G�

(located in
the user’s home directory) to make sure that all symbols and logicals are correctly set.

21.2.2 LOADGPS Command Line Arguments

UNIX Version:

Normally the LOADGPS script is run without command line arguments. On UNIX systems there
are two cases where the user wants to specify a command line argument. The first is when one of the
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21.2 Getting Started

directory variables in the LOADGPS script has been changed and the second is when the user wants
to run a script automatically after the LOADGPS script starts. The second option is useful when the
user wants to automatically start the BPE on some sort of schedule. The two options available are
shown below. Only one of the options may be specified at a time.�E�� � This option will cause the LOADGPS script to re-set all directory links in the user

directory structure to use the values specified in the LOADGPS script. This op-
tion should not be used if the user is currently running the BPE because programs
and scripts that use the links that are re-set by this option may crash.

THIS MUST BE DONE AFTER DIRECTORY VARIABLES ARE
CHANGED IN LOADGPS!%"·������& %+�-�"� � If this option is used, then LOADGPS will run the script named by the next ar-

gument. The script must be in the user’s work area (  ·�!"���f%�# ).

Example:
¸�� ¹"!������ %"·�����"& %+�-���Õ� ��¹�%����"��&"�

The above example will run the script
�f��¹�%���� ��&"�

in the  ·�!"���f%�# area after the
LOADGPS script has finished.

VMS Version:

The command file
¸��f¹�!������

is always run without command line arguments.

21.2.3 Getting Around

Once the LOADGPS script has been run, the user can use the directory variables that are defined in
the script to navigate quickly through the directory trees. For example, to get to the work area, you
can simply type:

����$�� �&%�%  � � � '� �×� »�(�)�*  �+$  ·�!"���f%�# (UNIX)

 � �',-$���� �". �',°· ��� ���f%�# � (VMS)

In the next sections we will not always include both the UNIX and the VMS directory and file
names. VMS users should e.g. replace  ·�!"��� %�# with

· ��� ���f%�# � ,  ��!"&"¹"����!��f·�� with
� ��� &"¹"����
��f·�� � ,

 ��!f¹"·������f�"��� with
� ��� ¹"·������ �"��� � , etc.

The most important directories to know about are listed below:

 ·�!"��� %�# This is the user’s main work area. This is where the Bernese menu system will write
temporary files when the menu system is run interactively. Also, this is the directory
where scripts that start up the BPE are normally kept. This directory is usually the
starting point for all BPE and Bernese runs.
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 ��!�& ¹���� This directory is the top of a directory tree that contains all campaign-specific data
of the campaign named

& ¹����
. This includes raw and processed data, orbit data, and

station information. The
�

variable (logical on VMS) is used here as an example, it
could be any valid campaign variable set in the

¸��f¹"!������
script.

 ��!�& ¹�����!��G·�� One of the directories under the campaign directory tree is the
�f·��

directory which
holds all the output from Bernese and BPE programs.

 ��! ¹"·������ �"��� The BPE creates a number of temporary files in this directory. It also stores log files
(e.g. from remote shells) in this directory.

 ��! ¹"·�����/�/�/10 Under the
�

directory tree, there are a number of temporary directory structures
that are created to run BPE scripts in. The names of these directories are

¹"·����"�������
where

�������
is a number. The BPE is able to run more than one script at a time and

there will be at least one of these directories for each script the BPE is running. If
there are no available directories when the BPE needs to run a script, then it will
create a new one with a number one higher than the highest numbered

¹"·����
direct-

ory.

21.2.4 The CPU File (PCFCTL.CPU)

The BPE is capable of running on a single host with one CPU, or on several hosts with multiple CPUs.
In order to start jobs, the BPE must know which hosts it can use to run jobs on and how many jobs it
can run on each host. This is all controlled by the file

��& ��& ��¸�
'&�� ·
which is located in the  ·�!"���f%�#

directory. When the BPE is first installed, an example
��& ��&"��¸�
'&"�"·

file is copied into  ·�!"���f%�# . For
example:

K�XJÃ bPH�Ã�I32�ZPVJ[PI U'XPIPIP] Z�K�XJÃxU�\ LO]�RJIW[�VPÔ�ødøPS�Í�UÚ�iPiPiPiPiPiPidmPl�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPi�iPicÚ�iPiPiPiPiPiPidn�iPiPiÀn�iPiPiÌn�iPiPiÀn�iPiPiÌn�iPiPiK�XJÃ�a ãJé'ñMæPì \PV�U�b nùaOlPlÑaOlPl j lK�XJÃMÏ�L'\ ãJé'ñMæPì \PV�U�b nùaOlPlÑaOlPl j l
Before you can start the BPE, you must edit the

��& ��&"��¸�
'&"�"·
file so that it contains a valid CPU.

Notice that the same CPU may be used twice. The fields of the
��& ��&"��¸�
'&"�"·

file are:&"� · ()()( This is the ’nickname’ of the CPU that will be used in Process Control Files (PCF)
to reference the CPU. The limit is 8 characters.��%"·�E�� �¹"��E ()()( This is the name of the host that is to be used in the

���"4 ��� command. It must be a
valid host name and can be up to 30 characters long.� ��E�E ! ()()( Reserved for future use, place the keyword FAST here. The field width is 8.�&"�"· ()()( The number of CPUs in the host. This value is not used by the BPE at this time and
is reserved for future use. The field width is 4.�f� ()()( Reserved for future use, place the value 100 here. The field width is 4.��!�¸�E ()()( Reserved for future use, place the value 100 here. The field width is 4.��¹ �15 ()()( The maximum number of jobs the BPE is allowed to run on the CPU at a time. If
the host is a single CPU computer, this number should be set to 2 or 3. If the host
is a multi-CPU computer, then this number can be set higher. The field width is 4.
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5 � #�� ()()( This is the number of jobs that the BPE is currently running on the host. This value
is maintained by the BPE and should be set to zero before starting any BPE jobs.
The field width is 4.

The
��&"��& ��¸×
�&"� ·

file is used by the BPE during run time in order keep track of how many jobs are
running on each host. This means that the

��&"��& ��¸×
�&"� ·
should not be edited while the BPE is running.

Also, if the JOBS field in this filed is not zero when the BPE is started, then the BPE may not be able
to start any jobs because it will think that too many jobs are running on all the hosts. There is a script
named

&"¸�E"¹�
in the directory   � !"E � E than can be used to make sure the CPU file is clear before

starting the BPE:

����$�� �&%�%  � � � '� �×� »�(�)�*  
Î&"¸�E"¹�
(UNIX)

 6 ����� E � E � &�¸�E"¹� (VMS)

The clean script should NOT be run if the BPE is running.

21.2.5 System Administration Notes

The BPE can be set up to run on a simple stand alone system or on a complicated network of com-
puters. In the case of a stand alone system, there are only a few system administration details that are
important:

UNIX Version:� The user must have permission to execute a remote shell (
� ��� on most UNIX systems,���"4 ��� on HP-UNIX). To test if this is possible, the user can type the simple command “

� ���
�  � ,�� � 41�7� � ”. If the user gets a response such as “

	����'48� ��� �''�9$��"�:�'��$
”, then he may need

to consult his system administrator to enable remote shell capabilities. A common solution to
this problem is to have a


&� �  � , � file in the user’s home directory that gives himself permis-
sion to execute remote shells.� All required system environment variables must be set when the remote shell command is ex-
ecuted. Since the remote shell command is non-interactive, a different set of start up scripts
may be started than when the user logs in with an interactive account. This can be confusing
since a command may work for a user when the test is done in a login shell, but fails when the
BPE issues the command from a script in a remote shell. A common problem is that the path
to a command will not be found in a remote shell. Depending on what shell is actually used
by the remote shell command you may have to define all start up variables in one of the login
files (e.g.



	�����������
,

�����1���

,

;� ��� �1� , ...). Another way to fix this problem is to place all start

up variables required for the BPE into a file named


	������������
 � ������� � � such as:

ÿÿ4ãJä�ç�òPè�ìJá�óPó)éOê�ådà�ä=<'ò`æ'à�ä�åQð�á�àÀíMä�à�êMä�ãJäÿèMé�ç�ë@Æ�ú=>'èMé�ç�ë3? ÂvhOò`ã'à�hOí`æ$êMhPäJôPçPàMé@2Oè�à@á�ïPà@é�ó�ãÿ]@S�b�2'X�H�S�\@L'RJI32�ÍJI�HPZJI@U'I�ÆJbPH�Ã�Iä�ô�èMá�àPçd]@S�b�2'X�H�S�\@L'RJI32�ÍJI�HPZJI@U'I
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and then add the following to the beginning of the LOADGPS script:ÿÿ�ó)é'ñ@äQã$ò�à�ä�kßè�à�á�ð@æJîPäfkßíMä�à�êMä�ãJäWëMé�ã9íMäPäOêcä�ô�ä�ì$ò�ç�ä�åÿ æ'ðBADCOú=>�]@S�b�2'X�H�S�\@L'RJI32�ÍJI�HPZJI@U'I�?ECGF§ÆHC�bPH�Ã�I�CJIç�ëMäOê kdkßè�à�á�ð@æJîPäfkßíMä�à�êMä�ãJäð@æ
The BPE has the ability to execute scripts on many different computers connected together by a net-
work. There are some important restrictions for this configuration to consider:

UNIX Version:� The LOADGPS script must be in the home directory on all hosts that are to be utilized. It is
common in network systems to have one and the same home directory for a user independent
of which host the user logs into, in which case the user only needs to maintain one LOADGPS
script in that directory. On system where the user has a different home directory on each host,
care must be taken to make sure a valid LOADGPS script is located in each of these directories.
Another possibility is to make sure that the path that is set by the remote shell contains the
directory with the LOADGPS script.� There must be at least one common directory structure that is mounted on each of the hosts
to be utilized to store campaign data (i.e.  � and  �K ), temporary data (  � ), and the user’s
work area (  · ). The Bernese program and executable area (  & ) may be in a directory local
to each host if desired in order to minimize network traffic. On some systems, the exact path
to mounted directories may be different on each system, which means that variables set in the
LOADGPS may be host-specific. In the case where the user has the same home directory on
all hosts, it is suggested that a separate LOADGPS file be maintained for each host and given
the name LOADGPS.host. Then the LOADGPS script should be replaced with a simple script
such as: ÿ�FthOí`æ$êMh�ã$ëÿÿdð@æ$ê�åQáOò�çÌâJë`æPì$ëdëMá�ã'çdâ@äÌé�à�äWáOêÿëMá�ã'ç�Æ'L hOí`æ$êMhOëMá�ã'ç�êMé�ó)ä"Lÿÿ4ä�ô�ä�ì$ò�ç�äÌç�ëMä�è�à�áOèMä�àQR�S�VJ]�^�X@Uÿ æ'ðGA�_$ðWR�S�VJ]�^�X@Ufkvú=>'ëMá�ã'ç;?MIç�ëMäOê kËR�S�VJ]�^�X@Ufkvú=>'ëMá�ã'ç;?äPî�ãJä ä�ì$ëMáÀR�S�VJ]�^�X@Ufkvú=>'ëMá�ã'ç;?dêMá�çWð�áOòPê�åð@æ

� The Bernese and BPE programs may be compiled using shared libraries. This means that when
a BPE program is executed, it must have access to these shared libraries. It is important to make
sure that shared libraries are installed on all computers that are to run GPS programs. If you
get errors when trying to run the programs that indicate that shared libraries cannot be found,
you should consult your system administrator in order to correct the problem.
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VMS Version:

The machines to be used by the BPE have to form a VMS cluster. The disks containing the directories
for the campaign data (e.g. logical

� � ), the temporary area (
� � ), the user work area (

· � ), and the
source code area (

& � ) have to be accessible from each of the machines.

21.3 Directory Structure

There are 4 directory structures in the Bernese/BPE system. Each of these directory structures can be
located on different disks and the location of these directories are defined in the LOADGPS script.
Three of the structures are fixed and generally do not change. These are the user’s area (  · ), pro-
gram area (  & ), and the temporary directory (  � ). The fourth directory type is the campaign directory
structure (  � , etc.) – see also Chapters 22 and 23. In addition to the directory structures themselves,
there are two other items to be aware of. These are the directory variables (  · ,  � ,  & ,  � , etc.) and
directory links (links are not necessary and not present for VMS). The directory variables, which
are defined in the LOADGPS script, are used by the user and BPE scripts to navigate to the base of
each directory tree. On UNIX systems the links are found in the

��� %�#
directories under  · and the

 ��!f¹"·����'������� directories. Directory links are used by the Bernese programs to find the location of
directory structures. All of the Bernese programs expect to be started in a

���f%�#
directory that has

these links set.

21.3.1 Directory Trees

An overview of the various directory structures used by the BPE is given in Figure 22.1 and Figure
23.1. You should keep in mind that on UNIX systems there are links defined (e.g. named

· � ) for each
of these directory structures in the work area  ·�!"���f%�# (pointing e.g. at the directory  · ).

Notice that the directory link
· � is recursive, i.e. that it points to an ancestor directory. This can cause

problems if the user tries to copy the directory structure  · with the recursive option, for example:

ä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�mPrM_'úÖì'åQúOÃä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�mPrM_'úÖì$è�_$àQiÎkPkvh�ÍPV�KJT�Ã�X
will eventually fill up the disk. This is because the copy command follows links
and will forever create directories like (assuming  · is

! � +41��! .:� ����! �����f·*� E�% ):! � +4���! .:� ����!f#�¹�&�#�·���!"��� %�#�!"��� %�#�!"��� %�#�!"��� %�#�!"��� %�#Ñ
�
�

The

, � � command is safe, however, because it does not follow links and will instead copy the link
information to the tar file. Thus, to safely back up the  · area, the user could do the following:

ä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�mPrM_'ú�ì'ådúOÃä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�mPrM_'úxç�é�à4ì'öPðÜkPkvhJ^�X@UOÃMU'I�H"k§ÍPV�KJT�Ã�X¯k
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The  � directory structure deserves some additional comments. Notice that the  ��! ¹"·�����/�/�/�0 dir-
ectory may have the

· � notation in the BPE environment. This can cause confusion because the  ·
directory also has this notation.

The
¹�·����'�������

directories are used by the BPE to run scripts. Each script that the BPE runs re-
quires its own work area because the Bernese programs expect to write temporary files in the  ·
area (  ·�!��-�� ,  ·�!"�"¹� , and  ·�!"���f%�# ). It also expects to find the input parameters in panel files in
 ·�!"�"¹� . So, in order to run more than one script at a time, it is necessary to have different direct-
ory structures for each script. When the BPE runs a script, it finds an available

¹"·����"�������
directory

structure to run in and then re-sets the  · variable to that
¹"·����"�������

area. All the panel files in the¹"·����"��������! ��¹�
area are deleted and new panel files for the specific script to be run are copied over.

On UNIX systems the BPE also sets the links in the
¹"·����"��������!"���f%�#

area. Thus, as far as the Bernese
programs know, they are running in the standard  ·�!'���f%�# area. So, the  · and

· � directories are spe-
cific to each work area. The

· � link in
¹"·�����/�/�/10+!"���f%�#

points to
¹�·�����/�/�/�0

,
· � in

¹"·�����/�/�/�P�!'���f%�#
points to

¹�·�����/�/�/�P
and so on. The user will never see the changing of  · to one of the temporary

directories as this is all handled internally by the BPE. The  · variable defined at the Bourne shell
prompt will always be the same.

The reason for this
¹"·����"�������

structure and the different  · variables is that each BPE script can
have a user (work) area to run Bernese programs without overwriting input/output files from other
scripts.

21.4 The Process Control Script (PCS)

The Process Control Script, or PCS, is the outer most script of the BPE. The script lives in the  f� !"E � E
directory, which will be in the user’s path after the LOADGPS script is run. The PCS script expects to
be run from the user’s  ·�!"���f%�# area and takes as its basic parameters the name of a Process Control
File (PCF), the session to run, and the year of the session. In general the user will start the PCS using
the Menu 6.4.1 which allows him to specify all the parameters passed to the PCS script in input
panels (see Section 21.7.5).

21.4.1 How the PCS Works

The main function of the PCS is to execute the scripts contained in a Process Control File (PCF). The
PCF, which is covered in more detail in a later section (see Section 21.5), is a file that contains a list
of scripts that are to be run. In addition, the PCF contains information about what input options to
use for these scripts and the order in which to run the scripts. Most importantly, the PCF file tells the
PCS script which scripts have to have finished in order to start any given script. The steps the PCS
takes are outlined below:

(1) Validate input parameters. The PCS will check to make sure that:

– Session and year are defined and all parameters are valid.

– The PCF file is in the  ·�!"��&"� directory.

– All scripts in the PCF file are in  ·�!��"& %+�-��� .
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– All options directories in the PCF file are in  ·�!�� ��� .

If any of the above tests fail, the PCS will display an error message and terminate.

(2) Clear all protocol files. The PCS uses protocol files in order to track the status of the scripts in the
PCF that are to be run. It uses these files to tell if they have been started and to tell when a script
has finished. These protocol files are stored in two locations,  ��! ¹"·������ �"��� and  ��!�& ¹"����!��G·�� .
The protocol files in  ��!f¹�·������f����� will be empty, they are only used to indicate that a script has
been started. The protocol files in  ��!�& ¹"����!��G·�� will contain messages from the script and will
only exist after the script has written information to them. The reason for empty protocol files
in the  ��!f¹"·������f�"��� directory is that there can be a significant delay between when a script is
started and when the script actually writes a message to the protocol file in  ��!"&"¹"����!��f·�� . After
the PCS starts a script, it will check to see if there is another script to start, and if the PCS just
checked for the existence of the protocol file for the script in  ��!"&"¹"����!��f·�� , it may not have
been created yet and the PCS would think it needs to start the script again. Therefore, an empty
protocol file is immediately created in the  ��! ¹"·������ �"��� area so that the PCS will know that the
script has started.

(3) Check for errors in the protocol files. The PCS will scan all the protocol files generated for errors.
If an error is found, then the PCS will print an error message and terminate. Any remote jobs
that have been started and have not finished will still run, but new scripts will not be started.

(4) See if there is a script that can be run. The PCS goes through each script in the PCF file and
checks to see if it has been started. If it has not been started, then it checks to see if the scripts
that it needs to wait for have finished. If these scripts have finished, then the PCS will start the
script and go to step 6. If the script has been started, or if the scripts it needs to wait for have
not finished yet, then the PCS will move on to the next script until it either finds a script that is
ready to run – in which case we go to step 6 – or there are no more scripts to check. If the PCS
cannot find a script to run and not all the scripts have finished, then it goes to step 5. If all scripts
have finished, then the PCS terminates.

(5) Sleep and then go back to step 3.

(6) Check the
��& ��&"��¸�
'&"�"·

file (located in  ·�!"���f%�# ) for a computer to run the script on. The��& ��& ��¸×
'&�� ·
file specifies which computers the BPE is allowed to run scripts on and how many

scripts at a time it can run on these computers. The PCS will look for an available computer
and if it does not find one, it will go to step 5 (sleep a while, then check again). If a computer
is found, the PCS increments the count for the number of jobs running on the computer in the��& ��& ��¸×
'&�� ·

file and then continues with the next step.

(7) Run a script. The PCS comes to this step if it has found a script it can run (step 4) and there
is an available computer to run the script on (step 6). The PCS will generate a header and tail
script and copy them into the  ��!f¹�·������f����� directory. The header and tail scripts are attached to
the beginning and end of the script to run. These scripts take care of the book-keeping required
by the BPE, such as writing messages to the protocol file, and set up variables that define the
parameters (such as the year and session) that are required by the script. The names of these
files will be

� !�%����������
and

��¸��"���������
, where

���������
is a unique ID number that the PCS auto-

matically generates. The PCS then generates a script that will be executed by an
� ��� command

(UNIX) or a ��.�� 4:��, command (VMS) that will start the script in the PCF file. This file will be
named

��& ������������
O%�� �
(
��&"������������
�&��G�

on VMS) and will be copied over to the  ��!f¹�·������f�����
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directory. Finally, the PCS will start up the script by issuing an
� ��� ! ��.�� 4:�+, command. The� ��� ! ��.�� 48��, command will run the LOADGPS script with special options that specify that the

script
��& �����������g
$%�� � !"��& �����������g
'&��G�

should be run after the Bernese environment has been
loaded. After the

� ��� ! ��.�� 48��, command has been issued, the PCS will go back to step 3.

The PCS process finishes once all scripts have been started and have finished, or if an error is found
in one of the protocol files.

21.4.2 Format of Protocol Files

There are two protocol files that will be generated for each script that is started. One will be in the
 ��! ¹"·������ �"��� directory and is used to tell the PCS that a script has been started. The other will be
in the  ��!"&"¹"����!��f·�� directory and is used to report the status of the script (errors, completion status,
etc.). The name of the protocol file has the following format:

����¼�¼*��������
'�º��!
or

����¼�¼*��������
'�º��!����f·�#
Where:

��� ()()( Task id, 2 characters, has to be used only, if more than one BPE runs using the same cam-
paign and session(s) (default task id is

/�/
).¼�¼ ()()( Two digit year.������� ()()( The session number.�º��! ()()( The three digit process id of the script (defined in the PCF file).�G·�# ()()( The sub process id of the script. Parallel scripts can be run a number of times. Each sep-

arate run of a parallel script is given a sub process id, starting with 001 and incrementing
by 1 each subsequent run. The

���G·�#
is only present for parallel scripts.

The protocol file in  ��!f¹�·������f����� will be empty. The PCS only checks to see if this file exists in
order to see if a script has been started. To see if a script has finished, the PCS will look through the
protocol file in  ��!"&"¹"����!��f·�� . Here is an example protocol file from the campaign

�G·��
directory:
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ä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�mPrM_'ÝPúÖì'å4ú'X@h�Z�S�VPV�2�\�U�R�hPSOÃ�bä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�mPrM_'ÝPú�ìJé�ç4lPlPÄ�oJlMaOuPl ktlPlMaX�H�S�b�SJK�S�R4\@L'RJId\�S�HWÍJXPI4UJKJH@LOX�b_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_UJKJH@LOX�bQZPVJ[PI ÂË\PbJX32�HPZPÔYPI�VPH Â�Ä�oU'I@UPU�LJS�Z Â�lMaOuPlKJVJ[PX�V@L�^JZ ÂËZ�S�VPV�2�\�U�RKJVJ[PX�V@L�^JZQX�VPbPw Â,X�ÂvhS'X�b@LJS�Zd]ML'HJI�KJb�S�HJY ÂË\PbJX32�Z�S�VPVX�H�SJK�I@UPUxLO] Â�lPlMaUOÃ�ÍdX�H�SJK�I@UPUQLO] Â�lPlMaK�XJÃ Â�K�XJÃ�aX�VPbPwQb�S;q@S�HPTWVPHJI�V Â�hOòMhPä�àPå�ä@a'h�à�á�ìOñ@äOêMhJ^�X@U']�VPb�V�h�V�Ã@b�SJlPl�lMa'h]�VPbJI b@LO[PI U�bPVWX�H�SJ^JHPVJ[Ø[PI@UPU�V�^�I_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_mMaP_�[�VPH`_OÄ�oQj@a�ÂtlPu Âvj@a�[@UJ^W\PbJX32�HPZPÔÒX�H�SJK�I@UPUQU�bPVPHPbJIP]mMaP_�[�VPH`_OÄ�oQj@a�ÂtlPu ÂvjJrW[@UJ^W\PbJX�HPZPÔ X�H�SJ^JHPVJ[cU�bPVPHPbJIP]mMaP_�[�VPH`_OÄ�oQj@a�ÂtlPÚ Âvj@a�[@UJ^W\PbJX�HPZPÔ X�H�SJ^JHPVJ[QI�ZJ]PIP]mMaP_�[�VPH`_OÄ�oQj@a�ÂtlPÚ ÂvjJmW[@UJ^W\PbJX32�HPZPÔÒX�H�SJK�I@UPUÌI�ZJ]PIP]_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_
The protocol file first displays the value of the variables that were set in the header script (

� !�%����������
).

Below is a table of the items displayed:�"&"% �-���«�¹"��E ()()( This is the name of the script that was executed.¼�E�¹�% ()()( The two digit year.� E��������f ()()( The four character session.& ¹����"¹+�-�� ()()( Name of the campaign.& ¹����"¹+�-��«��¹�� � ()()( The path to the campaign. For UNIX systems this shows the link name.
For the above example, the campaign path is given as

� � ! which corres-
ponds to the  � variable set in the LOADGPS script.� ��� �'� °!+��%�E�&"���f%�¼ ()()( This is the name of the option directory used for input panel files. The
option directories are located in the  ·�!�� ��� area.�"%��"&"E���� ��! ()()( This is the 3 digit process id. The process id for a script is assigned in
the PCF file.�G·�#«��%���&"E���� ��! ()()( The sub process id only has a meaning for parallel scripts. For parallel
scripts, this indicates which run of the script the protocol file is for. For
example, if a parallel script is split into 10 separate runs, then there will
be 10 protocol files with sub process ids from 001 to 010.&"�"· ()()( This is the name of the computer (or the batch queue on VMS) that the
script was run on. This is the abbreviated name. The full name of the
computer (batch queue) can be found by looking at the

��& ��&"��¸�
'&"�"·
file

in  ·�!"��� %�# .�"¹�� � ���Q��� %�#«¹�%�E"¹ ()()( This shows which
¹"·����"�������

directory was used as a temporary work
area for the script.

Below the display of the variables, a chronology of which programs were run is shown. There may
also be some additional warnings and/or error messages. The first two columns show the date and

Bernese GPS Software Version 4.0 Page 271



21. Bernese Processing Engine (BPE)

time the message was added to the protocol file. The third column shows the type of message. The
possibilities are

�º� �
(a simple message),

��¹�%
(a warning), and

E"%�%
(a fatal error). The fourth column

shows the program or script the message comes from and the final column shows the message. The
first and last message in a protocol file will be from the script being run, the first being

��%��"&�E�����f��¹�%���E !
and the final

�"%���&"E���� E"�!�E !
. The PCS looks for the message

�"%���&"E���� E"�!�E !
to deter-

mine if a script has finished.

21.4.3 Log Files

When the PCS runs a script, it logs all the output from the
� ��� command (UNIX) or from the sub-

mitted job (VMS) in a log file in  ��! ¹"·������ �"��� . The name of the log file is the same as the protocol
file except that the first character in the extension is the letter

¸
. For example, here is the log file/�/�R�S�/�T�(�/�
O¸�/�0

on a UNIX system:

_P_P_P_P_P_P_P_wJ]�H�lPl�j@aPa_P_P_P_P_P_P_P_wJI�VJ]PI�H"Â�ì'åWç�áWhOò@m�h=N@N�áOëPê`ãJáOêMhJ^�X@U']�VPbPV�h�V�Ã�bMSJlPlPl`a'hwJI�VJ]PI�H"Â�ó)é�å�äÌå@æ'à�ä�ì'ç�á�à@æJä�ãQéOê�åQî�æ$ê�ñMãwJI�VJ]PI�H"Â�æ$êQå@æ'à�ä�ì'ç�á�àP÷chOò@m�h=N@N�áOëPê`ãJáOêMhJ^�X@U']�VPbPV�h�V�Ã�b@SJlPlPl`awJI�VJ]PI�H"Â�âMæJîPîÌå�äPîPä�ç�äQáPî�åÌX�VPZWð@æJîPä�ãGÂwJI�VJ]PI�H"Â�ìJáOè�÷@æ$ê�ïQX�VPZWð@æJîPä�ã;ðPà�á�ó�hOò@m�h=N@N�áOëPê`ãJáOêMhJ^�X@UOÃMU'I�H�hPS'X�b�hP\PbJX32JÍJI�H�Z_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_jJÄM_�[�VPH`_OÄ�oca'jfÂyaOl ÂtmMa;[@UJ^Ì\PbJX32PS�HPÍÐX�H�SJK�I@UPUQU�bPVPHPbJIP]_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P__P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_U�bPVPHPb@L'Z�^dH�Ã�Z�2'X�^�[@UÌâMæ'ç�ëQ\PbJX@S�HPÍ_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_H�Ã�Z�2'X�^�[@UfÂ�K�S'[�\@L'RJI32Pj4ä�ô@æPã'ç@ãWéOê�å4æPãGÂ�hOò@m�h=N@N�áOëPê`ãJáOêMhJ^�X@U']�VPbPV�h�V�Ã�b�SPlPlPl`a'hPh'qMS�HPT�h[PI�Z�Ã�ÍPVPb�jfktK�S'[_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_jJÄM_�[�VPH`_OÄ�oca'jfÂyaOl ÂtmPÚd[@UJ^Ì\PbJX@S�HPÍ X�H�SJ^JHPVJ[cU�bPVPHPbJIP]_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_Ã�Âvh'q@S�HPT�h�\PbJX@S�HPÍ"ktK�S'[ ã'ç�é�àPç�ä�åxé�ç�ÂËq@ä�åW[@é�àQjJÄxa'jfÂyaOl ÂtmPÄÌ[@U�b�aOÄPÄ�oâMæJîPîÌï�ä�ç4ìJá�å�lPuPÄ�jPjfkväOèPëL$ê�ç�ä�à�é�ì'ç@æ'ö�ä�ó)á�å�äQá�ðPð"kR�á�ìJéPîÌå@æ'à�ä�ì'ç�á�àP÷dêMá'â4hOò@m�h=N@N�áOëPê`ãJáOêMhJ^�X@U']�VPbPV�hPøPø@2�bPI@U�b�h�S�HPÍã'ç�é�àPçìJá�å�lPuPÄ�jPjfkväOèPëÃ�Âvh'q@S�HPT�h�\PbJX@S�HPÍ"ktK�S'[ äOê�å�ä�å4é�ç�ÂËq@ä�åW[@é�àQjJÄxa'jfÂyaOl Âvo�nW[@U�b�aOÄPÄ�ojJÄM_�[�VPH`_OÄ�oca'jfÂyaOl ÂvoPoW[@UJ^Ì\PbJX@S�HPÍ X�H�SJ^JHPVJ[QI�ZJ]PIP]jJÄM_�[�VPH`_OÄ�oca'jfÂyaOl ÂvoJÚd[@UJ^Ì\PbJX32PS�HPÍÐX�H�SJK�I@UPUÌI�ZJ]PIP]
The log file will contain any output from the script that is not explicitly directed to the protocol file.
Most importantly, if a shell/command file were to have a hard crash, such as from a program crash-
ing with a segmentation fault, then the error message would appear in the log file rather than in the
protocol file. This is because scripts have to explicitly write messages to the protocol file, and if the
script itself crashes, there is no way for it to send a message to the protocol file.
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21.5 The Process Control File (PCF)

The Process Control File (PCF) defines which scripts the Process Control Script (PCS) should run. In
addition to listing the scripts to run, the PCF defines which scripts must wait for other scripts before
they can be run and defines parameters that are to be passed into the scripts.

21.5.1 Linear PCFs

The basic PCF is linear. This means that each listed script is executed only once. It is still possible
that processing will happen in parallel by having two different scripts running at the same time. Each
script, however, is only run one time. For example, it may be possible to run an ftp script to get precise
orbits at the same time a script is running to get IGS RINEX data.

A very simple PCF file is shown below (
��E������ %�#�
O��&"�

):

ÿÿÌX�à�á�ìJä�å�ò�à�äQK�áOê�çPà�áPîÌ\@æJîPä Å X�KJ\`ÉÿWV�îPîdìJá�óPó)äOê�çxî�æ$êMä�ãdã'ç�é�àPçdâMæ'ç�ëxéÀÿÿdK�á�óPó)äOê�ç@ãGÂÿ ^�I�b�2PS�HPÍ"kÞX�KJ\©_'ÊWé�X�KJ\Wð@æJîPäWç�ëMé�çÌâMæJîPîÀà�ä�çPà@æJä�ö�äQK�S']4á�à�í`æ'ç@ãÀðPà�á�óÖK�S']PIÿXMLO]xUJKJH@LOX�b S'X�b�2']ML'HûKJVJ[PX�V@L�^JZ4K�XJÃ XWq�V@L'bd\�S�H"kPkPkPkm�iPiWÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPixa�m�iPiWm�iPiÌm�iPiÌm�iPiÌm�iPidm�iPiÌm�iPiÌm�iPiÌm�iPilPlMa�\PbJX32PS�HPÍØ\PbJX32�ÍJI�HPZ éOê�÷ aÿÿQé�åPå@æ'ç@æJáOêMéPîÌèMé�à�é�ó)ä�ç�ä�à@ãÌà�ä=<'ò`æ'à�ä�å4ð�á�àÌXMLO]�U ãÿXMLO]WÃMU'I�H X�V�UPU'q@S�HJ]4X�VPHPVJ[)a X�VPHPVJ[@j X�VPHPVJ[�m X�VPHPVJ[�n X�VPHPVJ[@o X�VPHPVJ[�rm�iPixa'jPiPiPiPiPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPiÿÿÌX�KJ\ÌN@é�à@æJéOíMîPä�ãÿN�VPH@L'VPÍPRJI4]PI@UJKJH@LOX�b@LJS�Z ]PI�\PV�Ã�RPb RJI�Z�^JbPwÚ�iPiPiPiPiPiPidn�l�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPiPi�iPiPiPi�iPiPi�iPiPiPi�i aOr�iPiPiPiPiPiPiPiPiPiPiPiPiPicjPiÿÿWb�ëMé�ç�U ãQæ'çÿ
This is a simple PCF file that contains only one script to run. This PCF file will run a script to retrieve
CODE precise orbits from the IGS Analysis Center CODE. Any line that starts with a V is a comment
and comments can appear at any location in the PCF. The first two non-comment lines define the
fields for the first section of the PCF. These two lines must be present. After the two header lines, the
scripts that are to be run are listed. A description of the different fields is given below:�º��! ()()( Each script in the PCF is assigned a unique Process IDentification number. It is up to

the author of the script to assign PID numbers to the script and the only restriction is
that they must be unique 3 digit numbers. Usually the first script is given a process
id of 001 and each subsequent script is given a PID one higher.�"&"% �-��� ()()( This is the name of the script to run. The script must be located in  ·�!��"& %+�-��� .

� �����G!	��% ()()( This is the name of the option directory that will be used to get panel files from. The
option directories must be in  ·�!��"�"� .
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21. Bernese Processing Engine (BPE)& ¹"���"¹+�-�" ()()( This is the name of the campaign to process. Normally you will leave this field blank
to be able to process any campaign using this PCF. If you specify a campaign name
here it will take precedence over the campaign selected in Menu 6.4.1 when starting
the BPE run.&"� · ()()( This is the name of the computer/queue that the script should be run on. This can be
the 8 character name specified in the

��&"��&"��¸×
�&"�"·
file (found in  ·�!"���f%�# ) or

¹��¼
. If

the keyword
¹��¼

is used, then the script will be run on the first available computer
found. You may also specify

��¹*�f�
or

�"¸��'�
. In this case a computer with the keyword��¹�� �

or
� ¸��"�

respectively in the
��& ��& ��¸×
'&�� ·

in column
� ��E�E !

, will be selected.
Still another possibility is

��!�¸�E
which means that a computer/queue is chosen where

no other BPE script is running yet. The computer/queue given in the PCF file takes
precedence over the

&�� ·
selection in Menu 6.4.1 .� ()()( This is the priority of the script. The number can range from 1 to 9. On UNIX systems

a priority of 1 will cause the script to be run with the highest possible priority and
a value of 9 will cause the script to be run with the lowest possible priority (

�:�����
command). On VMS different batch queues have to be selected for jobs that should
run with different priorities.

��¹ �-�«���f% ()()( This field specifies which scripts must have finished before the script can be started.
Up to nine scripts to be waited for can be specified.

The next section of the PCF file starts with two more header lines. If these additional parameters are
not required for a script, then this section can be left empty. If additional parameters are required,
then they will be listed in this section. The meaning of the different fields is listed below:�º��! ()()( This is the PID of the script that the parameters belong to. This

� ��!
must be listed

in the first section of the PCF file.·*� E�% ()()( This field is reserved for future use and is not used at this time.�"¹����"���f%"! ()()( This field is reserved for future use and is not used at this time.�"¹�%�¹"��� ()()( Up to six parameters at a time can be specified to each script. There are some para-
meters that have a special meaning for all scripts and are listed below:��# �G� ()()( If the keyword

�'#+�-�
is passed to the script as

�"¹�%�¹"�W0
, then

the script will not execute. It will write a message to its pro-
tocol file that it was skipped and then exit.��¹�%�¹�¸�¸�E�¸ ()()( This keyword is used for parallel scripts, which will be
covered in detail in a later section.

 �X �'Y�,��'� � ��"� ¶ ()()( This is used to generate unique file names to be used by par-
allel scripts. The PCS will automatically expand the  into
a unique number and add the extension to it. For example,
 ,�4�	W0 would be expanded to a file name

/�0"R�P�Z�(�
[,�4�	W0
(the

019283 will be different for different runs).
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The third and final section of the PCF defines any special variables for the PCF. If the PCS is started
from the Bernese menu system then a special panel will be created and presented to the user based
on this information. The key words are:»�¹�% ��¹�#�¸�E ()()( This is the name of the variable that will be set in all scripts run by the PCF.

These variables must start with the two characters
»��

and may then have up to
six more characters. There are 7 special variables that can be set that correspond
to variables in Panel 1.5.1 (see also the corresponding help panel and Chapter
3.8).»���� ()()( Sets the  � variable.»��f· ()()( Sets the  · variable.»�� » ()()( Sets the  » variable.»��'� ()()( Sets the  � variable.»���\ ()()( Sets the  \ variable.»��"��¸ ·º�

,
»��G�+�-"·º� ()()( These two variables are used together to specify a range
in the following Panel 1.5.1 variables:

 ���10 ()()( 4-character session parameter F *G� E����10 ���W0 ()()( 4-character session parameter F *]��E�E�#80 �5 %�!80 ()()( 5-character session parameter
S�*G� E����10

 � !�¼:0 ()()( 5-character session parameter
S�*]��!�¹�¼80

 �5 %*���10 ()()( 6-character session parameter
)�*G� E����10

The five variables
»��'Y

, if defined in the PCF file, will be available in all scripts
and the  Y in all panels. For example, if the user were to set

»����
to the value � � ,

then  � in a Bernese panel would be replaced with � � and the variable  »���� (in
a UNIX script) resp. the symbol

»����
(in a VMS command file) would be � � . The»��"��¸ ·º�

and
»��G�	��"·º�

variables will be concatenated together and appended to
the session variables listed above.!�E��"& %+�-��� �'�  ()()( This field can be up to 40 characters and defines the description the variable will
be given.!�E���¹"·�¸"� ()()( This defines the default value the variable will have.¸�E���"� � ()()( This tells the Bernese menu system how many characters to allow for the vari-
able. The maximum is 16.

NOTE:

For the 5 special
»��'Y

variables above, the length must be 2 because they are 2-character variables in
the Bernese menu system.

EXAMPLE:

The following excerpt from a PCF would generate the following Panel 6.4.1–1.3 when starting the
BPE with Menu 6.4.1 :
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N�VPH@L'VPÍPRJId]PI@UJKJH@LOX�b@LJS�Z ]PI�\PV�Ã�RPb RJI�Z�^JbPwÚ�iPiPiPiPiPiPiÌn�l�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPi�iPiPiPi�iPiPiPi�iPiPi�iPiPi aOr�iPiPiPiPiPiPiPiPiPiPiPiPiPixjPiN32PS IJÃ�H�SJKJR�ÃMU4S�HPÍ@L'bW\@L'RJIQZPVJ[PI H�m jN32�Ô VJ[�Í@L�^'Ã`L'bJYx\PHJIPIØHJI@UOÃ�RPb�U I�^ jN32Jp VJ[�Í@L�^'Ã`L'bJYx\@L'ÔJIP]QHJI@UOÃ�RPb�U I@Ï jN32OÃ Ã kPkPkPk ÃPÃ jN32'N NÜkPkPkPk NPN jN32'q qÜkPkPkPk qPq jN32'X�R�ÃMU X�R�ÃMUü]�VJY@U sPl jN32'[ML'Z�ÃMUü[ML'Z�ÃMUÀ]�VJY@U _Ol j
r k§n"kyaP_Pa�ktm ÍJXPI4U'I@UPU�LJS�ZWX�H�SJK�I@UPU�L'Z�^ Â�U'XPI�K�L'VPRdX�VPHPVJ[PI�bJI�H�UUOèMä�ìPæJéPîÀX@é�à�é�ó)ä�ç�ä�àcUPä�çPç@æ$ê�ï"ÂIJÃ�H�SJKJR�ÃMUQS�HPÍ@L'bQ\@L'RJIdZPVJ[PI COS^C ÊÌH�mdõVJ[�Í@L�^'Ã`L'bJY4\PHJIPIûHJI@UOÃ�RPb�U C�Ô]C ÊÀI�^dõVJ[�Í@L�^'Ã`L'bJY4\@L'ÔJIP]4HJI@UOÃ�RPb�U C$pEC ÊÀI@ÏWõÃ kPkPkPk CyÃ�C Ê;ÃPÃxõNÜkPkPkPk CCN�C ÊÀNPN4õqÜkPkPkPk CCq�C ÊÀqPq4õX�R�ÃMUü]�VJY@U CCX�R�ÃMU^C ÊWsPldõ[ML'Z�ÃMUÀ]�VJY@U CC[ML'Z�ÃMU^C Êx_OldõK�áOê�çPà�áPîÀX�à�á�ìJä�ãPãGÂU�RJIPIPXQb@LO[PI ÊWl õ Å æ$êcãJä�ìJáOê�å@ã-egl Â�å�ä�ð�éOòMî�çQö�éPîOòMä�ò`ãJä�å`É

21.5.2 Parallel PCFs

Parallel PCFs are slightly more complicated that linear PCF files. They have the advantage, however,
that they can split up a single task into multiple tasks, each of which can be executed on a separate
computer. For example, to run the Quality Check program (QC) on all RINEX files, a linear PCF
script could be written that would simply loop over all RINEX files for the specified year and session
and run the QC program on each one of these files. This script would process one RINEX file after
another in a linear fashion. With parallel scripts, it is possible to divide up the RINEX files into groups
and have different computers work on different groups of RINEX files. Improvements in speed can
be achieved even by running two groups of RINEX files on the same computer. This is because while
one group is utilizing the disk I/O of the computer, the other can be utilizing the CPU and vice versa.

Parallel scripts require two scripts that work together in conjunction. The first script is the file script
and its job is to either (a) create a list of files (e.g. observation files) to be processed one-by-one in
parallel or (b) to divide up a list of files that are to be processed in groups. The second script is the
script that actually does the work and will be executed once for each individual file in the file list in
case (a) and once for each group of files generated by the file script in case (b).

Below is an excerpt from the example PCF file given in  f� ! ��&"� that shows the parallel script files
for running the program GPSEST with the QIF ambiguity resolution strategy on each individual
baseline of a session:
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XMLO]4UJKJH@LOX�b S'X�b�2']ML'HûKJVJ[PX�V@L�^JZ4K�XJÃ XÌq�V@L'bQ\�S�H"kPkPkPkm�iPiÌÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPica9m�iPiWm�iPiWm�iPiÌm�iPiÌm�iPiWm�iPiÌm�iPiÌm�iPiÌm�iPiÂlMaOÚW^�X@UPÏ�L'\PVJXQIJÃ�H�S@2PÏ�L'\ éOê�÷ a9lMaOulMaOÄW^�X@UPÏ�L'\�2'XQIJÃ�H�S@2PÏ�L'\ éOê�÷ a9lMaOÚÂXMLO]ÌÃMU'I�H X�V�UPU'q@S�HJ]4X�VPHPVJ[)a X�VPHPVJ[@j X�VPHPVJ[�m X�VPHPVJ[�n X�VPHPVJ[@o X�VPHPVJ[�rm�iPi4a'jPiPiPiPiPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPilMaOÚ ú�çOó�è�alMaOÄ X�VPHPVPRPRJI�R4ú�çOó�è�aÂ
The first section defines the option directories to use for the scripts and the order in which they must
be run. In this case, the

����� K ����¹�� script must wait until script 017 has finished before it can start.
Since the

����� K �-��¹�� script only creates a list of baselines to be processed in parallel, it does not
need any input options and instead of the option directory

E ·�%���� K �-� an (almost) empty option dir-
ectory (usually called

������ �"�*�
) could be specified. This option directory

������ �����
is a directory

only containing some panels that have to be present in any option directory (e.g. the default panels!�¹���/'Y�Y�Y�Y�
O��¹�
, the panel

!�¹��80+S10+����
O��¹�
, etc.) in the  ·�!�� �"� area. The

����� K �-���"� script is the one
that will do the work and the name of an option directory is passed to it that contains panel and option
files that are needed in order to run GPSEST.

The bottom section of the PCF defines the parameters that are passed into the different scripts. The
parameter  ,�4�	W0 is passed into

����� K ����¹�� as
��¹�%�¹"�80

. The  ,�4�	80 variable is automatically expanded
by the PCS into a file name that has a unique base name and the extension


[,�4�	W0
(
/10+P�R�Z�
[,�4�	W0

for example). The
����� K �-��¹�� script will write into the file  ,�4�	W0 one line for each baseline to be

processed. The lines that
����� K ����¹�� writes into the  ,�4�	80 file will be used by the PCS to generate

parameters for the parallel script
����� K �-��� � .

The keyword
�"¹�%�¹�¸�¸�E�¸

is specified for the
����� K �-���"� script followed by the file name  ,�4�	80 . When

the PCS detects the
��¹�%�¹�¸�¸�E�¸

keyword, it will read the file specified in
��¹�%�¹"��P

, which is  ,�4�	80 in
this case, and read and remove the first line from this file. This line is then used to generate the

�"¹�%�¹"���
parameters that are actually passed into the

����� K �����"� script: the first item in the line will be passed
to the script as

�"¹�%�¹"�W0
, the second as

��¹�%�¹���P
, etc. The PCS keeps track of how many times it has

executed the
����� K �-��� � script and passes this number to the script as the subprocess id. This process

of reading and removing the first line from the  ,�4�	W0 file continues until the  ,�4�	80 file is empty,
in which case the PCS will mark the script as being started. Once all of the scripts started by the
PCS have finished, the script will be marked as done, and any scripts that have been waiting for the����� K �-���"� script to finish will then be able to run.

The protocol and log files for the
����� K �����"� will have an additional number added to the normal

extension. For example, the first time the
����� K �-��� � script is run, its protocol file name will be (as-

suming we are running session 1650 of the year 1996)
/�/�R�)10+)�S�/�
=/�0+R���/�/�0

(in  ��!"&"¹"����!��f·�� ) and/�/�R�)�0")�S�/�
O¸:0+R���/�/10
for the log file (in  ��! ¹"·������ �"��� ).

If you want to process files in N groups (e.g. running program CODSPP with groups of files, i.e.
running it once for each group of code observation files) the preparatory script has to generate N
files (one for each group, let’s call them group files) containing each a list of the files belonging to
this group and one file (the  ,�4�	W0 file) containing the names of the N group files (one per line). The
PCS then passes the name of the group file to the script to be run using the parameter

��¹�%�¹"�80
. The

parallel script (the script that runs e.g. CODSPP) may then copy the group file to the “SELECTED”
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file (e.g.  ·�!"���f%�#�!"& !�\ �+�-¸�E×
��"E�¸ for CODSPP), the file where the menu system saves the list of
files selected the last time by the user (see 3.4.3). By setting the option “SELECTED” in the panel,
where the names of the files to be processed have to be selected (e.g.

!�¹�� F P�������
O�"¹� for CODSPP),
exactly the files contained in the group file will be processed.

21.6 Running a PCS

We will now go through the process of running a simple PCS.

21.6.1 An Example PCF

The PCF file that we will use for this example is
��� ��& ��
O��&"�

:

ÿÿÀX�à�á�ìJä�ãPãÌK�áOê�çPà�áPîd\@æJîPäÿWK�á�óPó)äOê�ç@ãGÂÿÌV�ê�÷Qî�æ$êMäWç�ëMé�ç4ã'ç�é�àPç@ã;âMæ'ç�ëxéÌÿQæPãÌédìJá�óPó)äOê�ç4î�æ$êMäÿÿXMLO]4UJKJH@LOX�b S'X�b�2']ML'HûKJVJ[PX�V@L�^JZ4K�XJÃ XÌq�V@L'biPiPiWiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiÌiPiPiWiPiPidiPiPidiPiPiWiPiPiWiPiPidiPiPiWiPiPiWiPiPilPlMa9b�2PUJKJH@LOX�bQZ�S@2PS'X�b�U éOê�÷ alPl�jÀb�2PUJKJH@LOX�bQZ�S@2PS'X�b�U éOê�÷ a9lPlMaÿÿdé�åPå@æ'ç@æJáOêMéPîÌèMé�à�é�ó)ä�ç�ä�à@ãÌà�ä=<'ò`æ'à�ä�å4ð�á�àÌXMLO]�U ãÿXMLO]ÌÃMU'I�H X�V�UPU'q@S�HJ]QX�VPHPVJ[)a X�VPHPVJ[@j X�VPHPVJ[�m X�VPHPVJ[�n X�VPHPVJ[@oiPiPiWiPiPiPiPiPiPiPiPiPiPiPi4iPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiÿÿÀX�KJ\ÌN@é�à@æJéOíMîPä�ãÿN�VPH@L'VPÍPRJId]PI@UJKJH@LOX�b@LJS�Z ]PI�\PV�Ã�RPb RJI�Z�^JbPwÚ�iPiPiPiPiPiPiÌn�l�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPi�iPiPiPi�iPiPi�iPiPiPi�iPi aOr�iPiPiPiPiPiPiPiPiPiPiPiPiPicjPiN32PS bJI@U�bxU'I�bPb@L'Z�^ÌN32PS w@L j
This PCF will run the script

�����"&"% �-���
(which must be in  ·�!��"&"% �-��� ) twice. Since we have a wait

PID for the second
�����"&"% �-���

, it must wait for the first one to finish before it can start. If we did not
have a wait PID for

�º��!_/�/�P
, then the BPE would start the second

�����"& %+�-���
script right after the

first one was started.

The option directory for the script
�����"&"% �-���

has been selected to be
������"�"���

. In this option directory
we only need to have a few basic panels that are required by the Bernese menu system.

�����"& %+�-���
does not run any BPE programs and, in fact, will only echo some messages. At this point, we only
want to show the flow of the BPE.

Here is the script
�����"& %+�-���

for the UNIX case (for VMS please have a look at the scripts in����� ·*�"E"%���&"��� � ):ÿ�FthOí`æ$êMh�ã$ëÿÿÌb�2PUJKJH@LOX�bÿWÆPÆPÆPÆPÆPÆPÆPÆ
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ÿÿWV�ê4ä�ô�é�ó�èMîPäxãPì'à@æ$è�çWç�ádã$ëMá'âQç�ëMäÌÍJXPIdð�òPê`ì'ç@æJáOê`æ$ê�ïÿc_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_ÿÿ4ã$ëxãPì'à@æ$è�çdð@æJîPäÌâ�à@æ'çPç�äOêdí�÷Àí�å@ãÿc_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_ÿWð�òPê`ì'ç@æJáOê`ã�ò`ãJä�åWí�÷Qã$ëMäPîPîå�á@2�àOó Å ÉJ>æ'ðBA`COú@a;CaIç�ëMäOê æ'ðWç�ä�ã'çÖ_$ðbL ä�ì$ëMádú@adc,çPàeUfUgU ÝJlMa'j"UMc�ëMäPé�åÖ_Pa�Lç�ëMäOê ä�ö�éPîWàOócú@að@æð@æ?ÿç�áOòPèPèMä�à Å Éa>ä�ö�éPîWú@aOÆ'L ä�ì$ëMá4úPjbc,çPàbU�Até@_
h@I�UiU�AÞV`_Op=I�U@Lä�ö�éPîWä�ô�èMá�àPçxú@a?ÿ ãJä�ç�ä�àPà Å Éa>æ'ðBA�úPÛÌÆdljIç�ëMäOê I�HPH�U�bPVPb�Æ�S�TäPî�ãJä I�HPH�U�bPVPb�Æ�I�HPHð@æ?ÿÿc_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_ÿQU�wJI�RPRQU�bPVPHPb�UWwJI�HJIÿc_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_ÿÿQU�wJI�RPRÌN�VPH@L'VPÍPRJI@UfÂÿc_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_ÿÿÌYPI�VPH Â³Y@äPé�àQá�ðWç�ëMädãJä�ãPãPæJáOêxç�á�íMä�è�à�á�ìJä�ãPãJä�å Å jÌå@æ'ï@æ'ç`ÉÿQU'I@UPU�LJS�ZÜÂ UPä�ãPãPæJáOêdêPò�ó�íMä�à Å nxì$ëMé�à�é�ì'ç�ä�à@ã�ÉÿdKJVJ[PX�V@L�^JZ"ÂªK�é�ó�èMé�æ'ï�êdêMé�ó)äÿdKJVJ[PX32'X�bPw"ÂªK�é�ó�èMé�æ'ï�êdèMé�ç�ëÿdKJVJ[PX32']�HJN�Â ]�à@æ'ö�äWîPä�çPç�ä�àdð�á�à4ìJé�ó�èMé�æ'ï�ê Å æGkväfkËX)ÉÿQS'X�b�2']ML'HÜÂ³]Mæ'à�ä�ì'ç�á�àP÷dð�á�àÀèMéOêMäPî�ãÿÌXMLO] Â³X�à�á�ìJä�ãPãdæ'å�äOê�ç@æ'ð@æPìJé�ç@æJáOêxêPò�ó�íMä�à Å mÌå@æ'ï@æ'ç@ã�ÉÿQUOÃ�Í�2'XMLO] Â UOòPíPè�à�á�ìJä�ãPãQæ'å Å mÌå@æ'ï@æ'ç@ã�ÉÿÌX�HPb�2�\@L'RJI�Â X�à�á�ç�á�ìJáPîÌð@æJîPä�êMé�ó)ä4æ$ê`ìJîOò�å@æ$ê�ïWèMé�ç�ëÿQUJKJH@LOX�b¬ÂÕZ�é�ó)äWá�ð4ãPì'à@æ$è�çÿWbPV�U�T@LO] ÂÕb�é�ãOñxæ'åQá�ð4ãPì'à@æ$è�ç e�ò`ã$òMéPîPî�÷QlPlÿÌX�H@LJS�H@L'bJY�Â X�à@æJá�à@æ'çP÷4á�ðWç�ëMädãPì'à@æ$è�çÿdK�XJÃ Â K�XJÃQç�ëMädãPì'à@æ$è�çxæPãÀà�òPêPê`æ$ê�ï4áOêÿÌ]�VJYPYPI�VPHÜÂ øOòMî�æJéOêQå�é�÷4á�ðÌç�ëMäW÷�äPé�àÿÌ]�VJY Â³]@é�÷Qá�ðÌç�ëMäÀ[@áOê�ç�ëÿÌ[@S�ZPbPw Â³[@áOê�ç�ë�e0aOÆ�ø�VPZ e�a'jJÆ�]PI�Kÿd^�X@U'qPIPI�TÜÂ ^�X@U;â@äPä'ñÿÌ]�VJYPqPIPI�TÜÂ³]@é�÷Qá�ðÌç�ëMäÀâ@äPä'ñ"e×lPÆ�UOÃ�Z e�rPÆ�U�VPbÿÌN32�Ô ÂÕÔÀN@é�à@æJéOíMîPä4æ$êW]�VPb`a'o@a&2@2fkÞX�VPZÿÌN32PS Â S�N@é�à@æJéOíMîPä4æ$êW]�VPb`a'o@a&2@2fkÞX�VPZÿÌN32Jp Â p;N@é�à@æJéOíMîPä4æ$êW]�VPb`a'o@a&2@2fkÞX�VPZÿÌN32'X�R�ÃMU Â³X@îOò`ã;ö�é�à@æJéOíMîPäQæ$êd]�VPb`a'o@a&2@2fkÞX�VPZÿÌN32'[ML'Z�ÃMU�Â³[Mæ$êPò`ã;ö�é�à@æJéOíMîPä4æ$êQ]�VPb`a'o@a&2@2fkÞX�VPZÿÌN32�ô Â«Ã`ãJä�àWö�é�à@æJéOíMîPäÿÌX�VPHPVJ[Jê Â U�ì'à@æ$è�ç4ã$èMä�ìPæ'ð@æPì;èMé�à�é�ó)ä�ç�ä�à e×êcæPãda9ç�ë�à�òxÄÿÀÃ Â³]Mæ'à�ä�ì'ç�á�àP÷ÌèMé�ç�ë4ç�á;Ã�ÂÿÿQUPäPädæ'ðÌç�ë`æPãQã$ëMäPîPîdæPã9íMä�æ$ê�ïdà�òPê4ðPà�á�óxç�ëMäÀX�K�Uÿ4ãPì'à@æ$è�ç e�á�àdå@æ'à�ä�ì'ç�î�÷dð�á�àWç�ä�ã'ç@æ$ê�ï"k L'ðWç�ä�ã'ç@æ$ê�ï e
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ÿÌç�ëMä;ëMäPé�å�ä�à4ãPì'à@æ$è�çcæPã9êMá�çÀèMé�ãPãJä�åxæ$êcé�ã;Ó`a$Óÿ æ'ðBA`COú@a;C�ÆHC@CkIç�ëMäOêÿÿ ãJä�çWö�é�à@æJéOíMîPä�ãWð�á�àWç�ä�ã'ç@æ$ê�ïÌëMä�à�äÿ bJI@U�b�2PU�bPVPHPb�2']ML'H�Æ'LÞè�â�å�Lì'åQúOÃMh'q@S�HPTbJI@U�b@L'Z�^PÆECCYPI@U^Cä�ô�èMá�àPçdbJI@U�b@L'Z�^äPî�ãJä bJI@U�b@L'Z�^PÆEC�Z�S^Cä�ô�èMá�àPçdbJI@U�b@L'Z�^kDCOú@a;CãJä�ç�ä�àPàð@æÿÿdU�bPVPHPbdbPwJIW[PI�Z�ÃÖU'Y@U�bJIP[cL'ZÌZ�S�Z`_�L'ZPbJI�HPV�KJb@LONPIc[@S']PIÿx_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_�_P_P_P_�_P_P_�_k�ú�Ô�hPUJKJH@LOX�b�h�ÍJI�^;2'[PI�Z�ÃãJä�ç�ä�àPàÿÿdU'I�bWN�VPH@L'VPÍPRJI@UQL'ZW]�VPb`a'o@a&2@2fkÞX�VPZÿx_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_P_�_P_P_k�ú�Ô�hPUJKJH@LOX�b�hPU'I�b�2PU'I@UPUãJä�ç�ä�àPàÿÿÌb�2PUJKJH@LOX�bQÍ�S']PYÿx_P_P_P_P_P_P_P_P_P_P_P_P_ÿÿÌb�ë`æPãdæPãÌéWãPæCó�èMîPäWç�ä�ã'çxãPì'à@æ$è�çWç�ëMé�çQå�áPä�ã9êMá�ç�ë`æ$ê�ï"kÿQL'ç4ã'ç�é�àPç@ãÀwJI�HJIÿ ä�ì$ëMáÀb�2PUJKJH@LOX�b"Â�U�ç�é�àPç@æ$ê�ïä�ì$ëMáWU'I@UPU�LJS�ZxLJUWú=>�U'I@UPU�LJS�Z;?ä�ì$ëMá;N32PSdLJUWú=>�N32PS=?ä�ì$ëMáÀb�2PUJKJH@LOX�b"Â�IJê�å@æ$ê�ïÿÿQL'çQäOê�å@ãÀwJI�HJIÿÿx_P_P_P_P_P_P_P_P_P_P_P_P_P_ÿdäOê�ådç�ëMädãPì'à@æ$è�çÿx_P_P_P_P_P_P_P_P_P_P_P_P_P_k�ú�Ô�hPUJKJH@LOX�b�h'I�ZJ]32'[PI�Z�ÃãJä�ç�ä�àPàæ'ðBA`COú�bJI@U�b@L'Z�^EC;ÆlCCYPI@U^CJIç�ëMäOê ì'ålCOú�bJI@U�b�2PU�bPVPHPb�2']ML'H]CäPî�ãJä k×ú�Ô�hPUJKJH@LOX�b�h']@S@2�bPV@L'RãJä�ç�ä�àPàð@æ
At first glance this script looks complicated. However, most of the script is a ’skeleton’ required by
the BPE (all scripts have these start and end sections). What the script actually does is between the
lines:

V �+, � , � ��, � � E"%�E
V ��,9�"��$ � � E�%�E

So, all this script does is echo some information (no GPS program is run). The output of the echo
commands will be captured in the log files.
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Scripts written for the BPE have to be standard Bourne shell scripts under UNIX, DCL command
files under VMS. Notice that most of the above script consists of comments. The line


nm  0�m (UNIX)

 o6qp �:0 prp �:0 prp ��P p7p ��( prp � Fsprp ��S prp ��) prp ��T prp ��Z p (VMS)

executes the header script that the PCS generated (the PCS will pass the name of the header script as
first parameter named  0 under UNIX,

�t0
under VMS). Then two scripts (

#�E����G��E�"·
and

� E������ E����
)

are run that will put the Bernese menu system into the non-interactive mode and set the campaign
and session (which are defined in the header script). The last two lines in the script put the Bernese
menu system back into interactive mode (script

E�"!��f��E�"·
) and run the script

!����f��¹ �-¸
that does

some finishing tasks, such as writing the final messages into the protocol file. The
!����f��¹+�-¸

script
will also execute the tail script that is generated by the PCS.

To start the PCF from the menu system, we select Menu 6.4.1 :

r k§n"kya ÍJXPI�Â�U'I@UPU�LJS�ZWX�H�SJK�I@UPU�L'Z�^KJVJ[PX�V@L�^JZ Ê;b�U�b KJVJ[PXcõ Å íMîPéOê�ñQð�á�àxãJäPîPä�ì'ç@æJáOêÖî�æPã'ç`ÉøPáOícL'å�äOê�ç@æ'ð@æPìJé�ç@æJáOê�ÂøPS�ÍQKJwPVPHPV�KJbJI�H Ê õ Å íMîPéOê�ñ"e�á�àdV"kPktpfe�l kPktÄMÉL$êPèPò�çW\@æJîPä�ãGÂX�H�SJK�I@UPUdK�S�ZPbPH�S�RQ\@L'RJIÑÊ;b X�KJ\ õ Å íMîPéOê�ñQð�á�àxãJäPîPä�ì'ç@æJáOêÖî�æPã'ç`É
We are using a fictitious campaign with the name

��� ����& ¹"���
to demonstrate the menu steps. Next the

following panel is displayed:

r k§n"kyaP_Pa ÍJXPI4U'I@UPU�LJS�ZdX�H�SJK�I@UPU�L'Z�^ Â0L'ZJXJÃ�b4S'X�b@LJS�Z�UUPä�ãPãPæJáOê`ãQL$ê�ð�á�àOó)é�ç@æJáOê�ÂU'I@UPU�LJS�Z Å U�bPVPHPb`É ÊQaPaPaOldõYPI�VPH Å U�bPVPHPb`É ÊÀÄPr õZ�Ã�[�ÍJI�H4S�\4U'I@UPU�LJS�Z�U ÊQa õ Å æ'ðÌêMä�ï�é�ç@æ'ö�äfÂ�è�à�á�ìJä�ãPãPæ$ê�ïWíMé�ìOñPâ@é�àPå@ã�Éb�é�ãOñcL'å�äOê�ç@æ'ð@æPìJé�ç@æJáOê�ÂbPV�U�T4LO]PI�ZPb@L'\@L�KJVPb@LJS�Z ÊÀlPldõ Å íMîPéOê�ñ�Â�lPlMÉK�XJÃMhPÏOÃ�IJÃ�IcUOèMä�ìPæ'ð@æPìJé�ç@æJáOê�ÂK�XJÃxh;ÍPVPb�KJwxÏOÃ�IJÃ�I Ê;Z�S õ Å Z�SGe�á�àÀíMîPéOê�ñQð�á�à4ãJäPîPä�ì'ç@æJáOêÖî�æPã'ç`ÉUOèMä�ìPæJéPîdSOè�ç@æJáOê`ãGÂU'XPI�K�L'VPRWX�VPHPVJ[PI�bJI�H�U Ê;ZJIPqûõ Å S�RJ]�kPk�ZJIPq�kPk�á�àWV�U�LJU@ÉU�T@LOXWX�H�SJK�I@UPU'I@U Ê;Z�S õ Å YPI@UfkPk Z�SGeªá�àWV�U�LJU@ÉHJIP[@S�bJIxUOÃ�ÍJ[ML'b Ê;Z�S õ Å YPI@UfkPk Z�SGeªá�àWV�U�LJU@É]PI�Í�Ã@^P^�L'Z�^xS'X�b@LJS�Z�U Ê;Z�S õ Å YPI@UfkPk Z�SGeªá�àWV�U�LJU@É
We are thus processing the session 1110 of the year 96. Then the Panel 6.4.1–1.3 is displayed:
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r k§n"kyaP_Pa�ktm ÍJXPI4U'I@UPU�LJS�ZWX�H�SJK�I@UPU�L'Z�^ Â�U'XPI�K�L'VPRdX�VPHPVJ[PI�bJI�H�UUOèMä�ìPæJéPîÀX@é�à�é�ó)ä�ç�ä�àcUPä�çPç@æ$ê�ï"ÂbJI@U�b4U'I�bPb@L'Z�^ÌN S COS^C ÊÌw@LÌõK�áOê�çPà�áPîÀX�à�á�ìJä�ãPãGÂU�RJIPIPXQb@LO[PI ÊWl õ Å æ$êcãJä�ìJáOê�å@ã-egl Â�å�ä�ð�éOòMî�çQö�éPîOòMä�ò`ãJä�å`É
Here is where we are prompted for the

»����
parameter. After we accept this panel, the BPE starts to

run (whether the BPE runs in the foreground or background depends on the setting of the 5 �f#Õ&"¸�¹����
option in Menu 0.1 ). First the PCS will read the PCF file specified and check to make sure that the
option directories of all scripts are present. It will also do some basic error checking to make sure
that the PCF file is consistent. Then the PCS will remove any protocol files for the year and session
in the campaign OUT directory (  ��! ���f���"&"¹"����!��f·�� in this case) and log files in  ��!f¹�·������f����� . The
PCS will then check the status of the scripts and decide if a script needs to be run. Since the PCS just
started, the scripts in the PCF file will show up as not being started or finished:

Ã�Âvh'q@S�HPT�h'X�K�UfktK�S'[�ã'ç�é�àPç�ä�åxé�çÈÂ,q@ä�å4UPäOèûnxaOÄ Â§n�ofÂya'oÌ[P]�bcaOÄPÄPrXMLO]4U�bPVPb�ÃMUQL'ZÌX�H�KJZPÔPbXMLO]xlPlMa9b�2PUJKJH@LOX�bdZ�S@2PS'X�b�UûU�bPVPHPbJIP]4ÆÀ\WI�ZJ]PIP]4ÆÀ\XMLO]xlPl�jÀb�2PUJKJH@LOX�bdZ�S@2PS'X�b�UûU�bPVPHPbJIP]4ÆÀ\WI�ZJ]PIP]4ÆÀ\qML'RPRWH�Ã�ZÌXMLO] a
The status of which scripts are being run is listed. The displayed process list includes the PID of each
script, the option directory for the script, whether or not the script as been started and whether or not
the script has finished. There are three possible flags for

�f��¹�%���E !
:
�

(false) means that the script has
not been started,

�
(partial) means that the script has been partially started (only for parallel scripts),

and
�

(true) means that the script has been started. For
E�"!�E"!

, there are only two possibilities:
�

if
the script has not finished and

�
if the script has finished. The above output tells us that no script has

been started (or has finished). After the BPE starts the first script, we will see the lines change to:

XMLO]QlPlMa9b�2PUJKJH@LOX�bQZ�S@2PS'X�b�UØU�bPVPHPbJIP]xÆÀbÌI�ZJ]PIP]4ÆÀ\QõXMLO]QlPl�jÀb�2PUJKJH@LOX�bQZ�S@2PS'X�b�UØU�bPVPHPbJIP]xÆÀ\ÌI�ZJ]PIP]4ÆÀ\
Note that any script that is running (

� ��¹�%���E"!vu �³E�"!�E"!ru°�
) will have a “ w ” symbol to the right

to allow the user to quickly see which script is running.

Since the second script in the PCF may only be started after the first one has finished, there is nothing
to do for the PCS but to wait for it to finish. Thus the PCS sleeps for 30 seconds (default value). When
it wakes up, it will again check the status of the scripts.

After the PCS has finished, we can take a look at the log files which will be in  ��!f¹"·������f�"��� :
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ãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ì'åQú�b�h�V�Ã�b�S@2�bJ[PXãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖî�ãQ_'î�çç�á�ç�éPîWr_$àJâ)_$à`_P_$à`_P_ aJN@N�áOëPê`ãJáOêQò`ãJä�à@ã ÚJn�uQUPäOèØnxaOÄ Â§n�rWX�KJ\PR�SJKJT"k§Z�Ã�[_$àJâ)_$à`_P_$à`_P_ aJN@N�áOëPê`ãJáOêQò`ãJä�à@ã a'jJlPrQUPäOèØnxaOÄ Â§n�rWX�KJ\PR�SJKJT"ktK�XJÃ_$àJâ)_$à`_P_$à`_P_ aJN@N�áOëPê`ãJáOêQò`ãJä�à@ã n�uPÚQUPäOèØnxaOÄ Â§n�rWX�KJ\PR�SJKJT"k§VPb�S_$àJâ)_$à`_P_$à`_P_ aJN@N�áOëPê`ãJáOêQò`ãJä�à@ã a'jJÚQUPäOèØnxaOÄ Â§n�rQlPlPÄPrMaPaPaOl k§R�l�j_$àJâ)_$à`_P_$à`_P_ aJN@N�áOëPê`ãJáOêQò`ãJä�à@ã a'jJÚQUPäOèØnxaOÄ Â§n�odlPlPÄPrMaPaPaOl k§R�lMaî�àJâ�ôPàJâ�ôPàJâ�ô aJN@N�áOëPê`ãJáOêQò`ãJä�à@ã j�nWV�ò�ïQj@aÌaOl Âvj�ndX�Âg_'ÊWhOëMá�ó)äPh=N@N�áfkPkPk

The files that start with
��& ��¸��"&�#

are temporary files used by the BPE. The two files that have the
extension


O¸�x�x
are the log files and contain all the output generated by the script that would normally

go to the screen. Since the
������& % �G�"�

echos information, we will find what the script echoed in these
files. This is very useful for the debugging of scripts. If the script itself were to have an error, then
this error would appear in the log file and not in the protocol output file (see below).

Here is the contents of
/�/�R�)10�0�0"/�
'¸�/�P

:

ãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖìJé�çQlPlPÄPrMaPaPaOl k§R�l�jwJI�VJ]PI�H"Â0ìJáOè�÷@æ$ê�ïWX�VPZdð@æJîPä�ãÀðPà�á�óÖhOëMá�ó)äPh=N@N�áOëPê`ãJáOêMhJ^�X@UOÃMU'I�H�hPS�X�b�h�ZMS@2PS'X�b�Ub�2PUJKJH@LOX�b"ÂgU�ç�é�àPç@æ$ê�ïU'I@UPU�LJS�ZÖLJUQaPaPaOlN32PSQLJUÀw@Lb�2PUJKJH@LOX�b"Â×IJê�å@æ$ê�ï

If we go to the campaign
�G·��

directory, we will see the protocol output files:

ãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖì'åQú'X@h�b�U�b�2JKJVJ[PX@hPSOÃ�bãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�î�ãQ_'î�çç�á�ç�éPîQj_$àJâ)_$à`_P_$à`_P_ aJN@N�áOëPê`ãJáOê4ò`ãJä�à@ã oJÚJnQUPäOèØncaOÄ Â§n�rWlPlPÄPrMaPaPaOl ktlPl�j_$àJâ)_$à`_P_$à`_P_ aJN@N�áOëPê`ãJáOê4ò`ãJä�à@ã oJÚJnQUPäOèØncaOÄ Â§n�oÌlPlPÄPrMaPaPaOl ktlPlMa

These files contain information that is written by the basic BPE scripts:
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ãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ìJé�çQlPlPÄPrMaPaPaOl ktlPl�jX�H�S�b�SJK�S�RQ\@L'RJId\�S�HdÍJXPI4UJKJH@LOX�b_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_UJKJH@LOX�bQZPVJ[PI Â�b�2PUJKJH@LOX�bYPI�VPH Â�ÄPrU'I@UPU�LJS�Z ÂgaPaPaOlKJVJ[PX�V@L�^JZ Â�b�U�b�2JKJVJ[PXKJVJ[PX�V@L�^JZdX�VPbPw ÂËX�ÂvhS'X�b@LJS�Zd]ML'HJI�KJb�S�HJY Â�Z�S@2PS'X�b�UX�H�SJK�I@UPU4LO] Â�lPl�jUOÃ�ÍÌX�H�SJK�I@UPU4LO] Â�lPl�jK�XJÃ Â�K�XJÃ�aX�VPbPwWb�SÀq@S�HPTWVPHJI�V Â×hOëMá�ó)äPh=N@N�áOëPê`ãJáOêMhJ^�X@U�bJIP[PX@h�V�ÃMb�SJlPl�lMa]�VPbJI b@LO[PI U�bPVÌX�H�SJ^JHPVJ[û[PI@UPU�V�^�I_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_lJn`_'U'IPX)_OÄPr�aOÄ Â§n�r ÂtlPlÌ[@UJ^Ìb�2PUJKJH@LOX�bQX�H�SJK�I@UPUdU�bPVPHPbJIP]lJn`_'U'IPX)_OÄPr�aOÄ Â§n�r ÂtlPmÌ[@UJ^Ìb�2PUJKJH@LOX�bQX�H�SJK�I@UPUÀI�ZJ]PIP]_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_�_P_P_P_�_P_P_P_�_P_P_�_P_P_P_ãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú

From the time tags of the start and end messages, we see that the script only took 3 seconds. When
the last line of the protocol file is written (the

�"%��"&�E���� E�"!�E"!
message), the PCS will know that the

script has finished.

The
�"¹�� � ���Q���f%�#«¹�%�E"¹

tells us where the BPE has set up a temporary work area to run BPE pro-
grams. Normally the Bernese menu system runs in the  ·�!'��� %�# area and expects to find program
input panels and other input files in directories under  · . Since the BPE can run more than one script
and thus more than one Bernese program at a time, each script must have its own area for input files
and panels so that programs running at the same time do not overwrite panels that are in use. The
first thing the BPE does when it starts a script is to look for a free temporary directory with the name
 ��! ¹"·����"������� where

�������
is a number. First it starts with

/�/�/�0
and increments this number until it

finds a free area. If it cannot find one, then it creates a new one. For the simple PCF file
���"��&"��
O��& �

,
there is only one script running at a time, so there will only be one

¹"·����"�������
directory required,

since the second run of
�����"&"% �-���

can safely use the same area. From the protocol file we can see
that the BPE used the directory  ��!f¹"·�����/�/�/10 .
If we go to this directory (  ��! ¹"·�����/�/�/10+! ��¹� ), we can see the panel files that were used. We repro-
duce the panel

!�¹��:0"S�0"����
'�"¹�
here:
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a�kvofkya X�H�SJK�I@UPU�L'Z�^ Â�\@L'RJI�ZPVJ[PI4X�VPHPVJ[PI�bJI�H�UW\�S�HWV�Ã�b�S'[�VPb@L�KdX�H�SJK�I@UPU�L'Z�^U�ç�é�ç@æJáOêQX@é�à�é�ó)ä�ç�ä�à@ãGÂúPU�bPVPb@LJS�Z`aWÊ õ úPU�bPVPb@LJS�Z�jdÊ õÅ ú�æ�âMæJîPî�íMäQãJä�çWç�áWj@_�ì$ëMé�àxã'ç�é�ç@æJáOêÖéOíPí�à�ä�ö e�úPU�b@æÌç�áÀn`_�ì$ëMé�àQéOíPí�à�ä�ö`Én`_�ì$ëMé�à�é�ì'ç�ä�à4X@é�à�é�ó)ä�ç�ä�à@ãGÂúJK�])a Ê õ úJK�]@j Ê õúJK�]�m Ê õ úJK�]�n Ê õmM_�ì$ëMé�à�é�ì'ç�ä�à4X@é�à�é�ó)ä�ç�ä�à@ãGÂú'])a ÊQaPaPa õ ú']@j Ê õú']�m Ê õ ú']�n Ê õj@_�ì$ëMé�à�é�ì'ç�ä�à4X@é�à�é�ó)ä�ç�ä�à@ãGÂú'[ ÊÌlJn õ úPS ÊÀw@L õ ú�b ÊÌjJl õúOÃ Ê õ ú'N Ê õ ú'q Ê õú�Ô Ê õ ú'Y ÊÌÄPr õ úJp Ê õrM_�ì$ëMé�à�é�ì'ç�ä�àÖUPä�ãPãPæJáOêQX@é�à�é�ó)ä�ç�ä�à@ã Å sx_�éPîPîPá'â@ä�å`É�ÂúPø�H�UPU@a ÊÀÄPrMaPaPaOl õÐúPø�H�UPUPj ÊWÄPrMaPaPaOl õúPø�H�UPUJm Ê õÐúPø�H�UPU�n Ê õúPø�H�UJsMa ÊÀÄPrMaPa'jJl õÐúPø�H�U@_Pa ÊWÄPrMaPaOlPl õúPø']�s�j ÊÀÄPrMaPaOm õÐúPø'])_'j ÊWÄPrMaOlPÄ õúJ^�]PY)a ÊÀlPÚJn�ÄPr õÐúJ^�]PY@j ÊWlPÚJn�ÄPr õúJ^�]�sMa ÊÀlPÚ�oJlPl õÐúJ^�])_Pa ÊWlPÚJn�Ä�o õúJ^�]�s�j ÊÀlPÚ�oJlMa õÐúJ^�])_'j ÊWlPÚJn�ÄJn õn`_�ì$ëMé�à�é�ì'ç�ä�àÖUPä�ãPãPæJáOêQX@é�à�é�ó)ä�ç�ä�à@ã Å sx_�éPîPîPá'â@ä�å`É�ÂúPUPU@a ÊQaPaPaOl õ úPUPUPj ÊxaPaPaOl õúPUPUJm Ê õ úPUPU�n Ê õúPUJsMa ÊQaPa'jJl õ úPU@_Pa ÊxaPaOlPl õúPUJs�j ÊQaPaOmPl õ úPU@_'j ÊxaOlPÄPl õúJ^�q)a ÊÀlPÚJn�Ä õ úJ^�q@j ÊWlPÚJn�Ä õúJ^PsMa ÊÀlPÚ�oJl õ úJ^M_Pa ÊWlPÚJn�Ä õúJ^Ps�j ÊÀlPÚ�oJl õ úJ^M_'j ÊWlPÚJn�Ä õ
Notice that the BPE automatically filled in many of the

!�¹��:0"S�0"����
'�"¹�
$-variables and the  � vari-

able. All these variables may be used in the option panels.

21.6.2 Running Bernese Programs in BPE Scripts

In order to do something useful, scripts that are run by the BPE must be able to run Bernese programs.
To do this, the user must run a special script  f� !���& % �G�"��!f%"·���"��� �º� and set the variable

��� ���¹"�
,

where
��� ���¹"�

is the name of the Bernese GPS program to be run. For example, the following two
lines would execute the Bernese program SNGDIF:

X�^�[�ZPVJ[�ÆECOU�Z�^�]ML'\]Ck×ú�Ô�hPUJKJH@LOX�b�h�H�Ã�Z�2'X�^�[@U
Note that the

%"·��� ��� �º�
script must be “sourced” (command “.”) and not executed as a separate shell.

For the VMS version the corresponding lines would be:

ú;X�^�[�ZPVJ[xÆPÆHCOU�Z�^�]ML'\]CúgyJÔ"Â;AtUJKJH@LOX�b@IPH�Ã�Z�2'X�^�[@U
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All the panels that are required by the program to be executed must be contained in the option dir-
ectory that is specified in the PCF along with the script that is running the program. For example, if
you want to run the program SNGDIF, you could have an option directory named:

 ·�!�� �"��!��f!+�����f�%"�
(
�G!+�-��� �%"�

could stand for SNGDIF with NoRMal settings). In this directory all the panels that are
used by SNGDIF would need to be present and filled out with all options that are needed.

Then in the PCF we would have:

ÂXMLO]4UJKJH@LOX�b S'X�b�2']ML'HûKJVJ[PX�V@L�^JZ4K�XJÃ XÌq�V@L'bQ\�S�H"kPkPkPkm�iPiÌÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPidÚ�iPiPiPiPiPiPica9m�iPiÌm�iPiWm�iPiWm�iPiÌm�iPiÌm�iPiWm�iPiÌm�iPiÌm�iPiÂlPlPudU�Z�^�]ML'\ U']ML'\�2�ZPHJ[ éOê�÷ a9lPlPrÂ
The names of the Bernese GPS programs may be found by looking at the settings in Menu 0.2 , e.g.
for the processing programs in Menu 0.2.4 :

l kvj@_$n ]PI�\PV�Ã�RPb�UfÂ�X�H�SJK�I@UPU�L'Z�^dX�H�SJ^JHPVJ[QZPVJ[PI@UX�à�äOè�à�á�ìJä�ãPãPæ$ê�ï"ÂK�S']PIWX�HJIPX�H�SJK�I@UPU�L'Z�^ ÊÌK�S']�KJwPTxõU�L'Z�^JRJIdX@S�L'ZPbÌX@SPU�L'b@LJS�Z@L'Z�^ ÊÌK�S']@U'XPXcõU�L'Z�^JRJId]ML'\P\JI�HJI�Z�K�Ix\@L'RJI@U ÊWU�Z�^�]ML'\xõS�RJ]WX�wPV�U'IWX�HJIPX�H�SJK�I@UPU�L'Z�^ ÊWS�Í�U�b�U@aÌõZJIPqWX�wPV�U'IWX�HJIPX�H�SJK�I@UPU�L'Z�^ Ê;[�V�Ã�X�HJXcõX�à�á�ìJä�ãPãPæ$ê�ï"ÂX�VPHPVJ[PI�bJI�HWI@U�b@LO[�VPb@LJS�Z ÊÌ^�X@U'I@U�bxõLJS�Z�SPU'X�wJI�HJIQI@U�b@LO[�VPb@LJS�Z ÊdLJS�ZJI@U�bxõVJ]P]dZ�S�HJ[�VPRWI@ÏOÃ�VPb@LJS�Z�U ÊÀVJ]P]�ZJI@ÏQõX@é�ç�ë4ç�á;ç�ëMä;X�à�á�ïPà�é�ó�ã ÊüÔ�^ Âvh õ
For most of the Bernese programs, the

���"���¹��
variable is set to the name of the GPS program. The

name of the corresponding menu program – used to prepare the run of the GPS program – is then
obtained by adding “

�"�
” to the program name (e.g. CODSPP

7:z
CODSPP_P). There are several

programs, however, where the name of the menu program is different from the name of the GPS
program after adding “

� �
”:

X�^�[�ZPVJ[�ÆEC$KPKJH@L'ZJI�Ô�S^C4_9H�òPê`ã0ó)äOêPòWè�à�á�ïPà�é�ó©KPKJHPZPÔ�S@2'XxéOê�åd^�X@U;è�à�á�ïPà�é�ó�KPKJH@L'ZJI�Ô�SX�^�[�ZPVJ[�ÆEC$KPKJH@L'ZJI�ÔPZ]Cx_9H�òPê`ã0ó)äOêPòWè�à�á�ïPà�é�ó©KPKJHPZPÔPZ�2'XxéOê�åd^�X@U;è�à�á�ïPà�é�ó�KPKJH@L'ZJI�ÔPZX�^�[�ZPVJ[�ÆEC$KPK�X�HJI@S�HPÍ]Cx_9H�òPê`ã0ó)äOêPòWè�à�á�ïPà�é�ó©KPK�X�HJI�Z�2'XxéOê�åd^�X@U;è�à�á�ïPà�é�ó�KPK�X�HJI@S�HPÍX�^�[�ZPVJ[�ÆECCX�HJI�bPVPÍ]C _9H�òPê`ã0ó)äOêPòWè�à�á�ïPà�é�ó�ÍPHJ]�bPVPÍ�2'XxéOê�åd^�X@U;è�à�á�ïPà�é�ócX�HJI�bPVPÍX�^�[�ZPVJ[�ÆECOU�VPbJ[�HPT]C _9H�òPê`ã0ó)äOêPòWè�à�á�ïPà�é�ó U'I�HJN@S�Í�U
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21.6.3 The Panel Files

Before running the BPE all the options in the panel directories used by the BPE scripts have to be
set correctly. For example if we want to run the program SNGDIF, we have to fill out all panels that
are used by SNGDIF. The SNGDIF program is started using Menu 4.3 which means that all panels
required by the SNGDIF program start with

!�¹�� F (�Y�Y�Y�
O��¹� . (Use the command “
u��

” after starting
the Bernese menu system with “

�
” and enter the menu program name (e.g. SNGDIF_P) to obtain

the menu and submenu options for a specific program).

If we want to use the option directory
�f!+�����f�%"�

to hold options for SNGDIF, then we have to
make a directory  ·�!�� ����!��G!+�-��� �%"� and put the basic panels for the menu system (e.g.

!�¹���/ � 
'�"¹� ,!�¹��:0+S10+����
O��¹�
, ()()( ) and the

!�¹�� F ( � panels in this directory. We can save some work by letting the
Bernese menu system do this for us. If we have a PCF written that uses scripts and option director-
ies corresponding to these scripts, then we may use Menu 6.1 to create the option directories and
automatically copy all needed panels there. Menu 6.1 may also be used then to modify the options
in these panels.

For example, add these lines to the simple script
������& % �G�"�

(in the
������& %+�-�"�°#��f!�¼

section):

X�^�[�ZPVJ[�ÆECOU�Z�^�]ML'\]Ck�ú�Ô�hPUJKJH@LOX�b�h�H�Ã�Z�2'X�^�[@U
and then change

��� ��& ��
'��&"�
to be:

ÿÿÀX�à�á�ìJä�ãPãWK�áOê�çPà�áPîW\@æJîPäÿWK�á�óPó)äOê�ç@ãGÂÿÌV�ê�÷Qî�æ$êMäWç�ëMé�ç4ã'ç�é�àPç@ã;âMæ'ç�ëcéÀÿ4æPãÀédìJá�óPó)äOê�çxî�æ$êMäÿÿXMLO]4UJKJH@LOX�b S'X�b�2']ML'HûKJVJ[PX�V@L�^JZ4K�XJÃ XÌq�V@L'biPiPiWiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiPiPiPiPiPiPiPiQiÌiPiPidiPiPidiPiPiWiPiPiWiPiPidiPiPiWiPiPiWiPiPiWiPiPilPlMa9b�2PUJKJH@LOX�bxU']ML'\�2�ZPHJ[ éOê�÷ aÿÿdé�åPå@æ'ç@æJáOêMéPîÌèMé�à�é�ó)ä�ç�ä�à@ãÌà�ä=<'ò`æ'à�ä�å4ð�á�àÌXMLO]�U ãÿXMLO]ÌÃMU'I�H X�V�UPU'q@S�HJ]4X�VPHPVJ[)a X�VPHPVJ[@j X�VPHPVJ[�m X�VPHPVJ[�n X�VPHPVJ[@oiPiPiWiPiPiPiPiPiPiPiPiPiPiPi4iPiPiPiPiPiPiPi4iPiPiPiPiPiPiPidiPiPiPiPiPiPiPi4iPiPiPiPiPiPiPidiPiPiPiPiPiPiPi4iPiPiPiPiPiPiPiÿÿÀX�KJ\ÌN@é�à@æJéOíMîPä�ãÿN�VPH@L'VPÍPRJIQ]PI@UJKJH@LOX�b@LJS�Z ]PI�\PV�Ã�RPb RJI�Z�^JbPwÚ�iPiPiPiPiPiPiWn�l�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPiPi�iPiPiPi�iPiPi�iPiPiPi�iPi aOr�iPiPiPiPiPiPiPiPiPiPiPiPiPixjPiN32PS bJI@U�b4U'I�bPb@L'Z�^ÌN32PS w@L j
Now we have a PCF that uses a script that actually calls a Bernese program. Note that it is not very
useful, but it will demonstrate how to setup option panels for BPE scripts.

Assuming that  ·�!�� �"��!��f!+�����f�%"� does not exist yet, we can create a new option directory using
Menu 6.1 :
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r kya ÍJXPI�Â�U'I�RJI�KJbÌX�KJ\d\@L'RJIL$êPèPò�çW\@æJîPä�ãGÂX�H�SJK�I@UPUWK�S�ZPbPH�S�R4\@L'RJIûÊÀb X�KJ\ õ Å íMîPéOê�ñQð�á�à4ãJäPîPä�ì'ç@æJáOêÖî�æPã'ç`ÉL$êPèPò�çQSOè�ç@æJáOê�Â Å ZJIPq"e×\@L'Ô e�Ã�XP]�VPbJIxá�àWK�S'XPYcä�ô@æPã'ç@æ$ê�ï4SOè�ç@æJáOê`ã�ÉLJS'X�b ÊÀZJIPq õ Å ZJIPq"e�\@L'Ô e�Ã�XP]�VPbJI"egá�àdK�S'XPY)É
Then all scripts in the PCF will be searched to see if they run any Bernese programs. In our simple
case we get:

r kyaP_Pa ÍJXPIdX�H�SJ^JHPVJ[4ZPVJ[PI4U'I�RJI�KJb@LJS�ZU X�à�á�ïPà�é�ó SPî�åÌ]Mæ'à�ä�ì'ç�á�àP÷ Z�ä'âd]Mæ'à�ä�ì'ç�á�àP÷Ê õÐÊWU�Z�^�]ML'\ õÐÊ9Ã�ÂvhPS'X�b�h�ÍJXPI X�VPZ�h õÐÊ�Ã�ÂvhPS'X�b�hPU']ML'\ ZPHJ[@h õÊ õÐÊ õÐÊ õÐÊ õ
This is telling us that the program SNGDIF is being run using the option directory
 ·�!�� ����!��f!+�-���f�%"� . The directory  ·�!��"�"��! #���E�� ��¹� (under Old Directory) is the directory
that will be used to get the first version of the panels from. In the normal software distribution the
option directory  ·�!��"�"��!f#���E��"�"¹� does not exist. The user may create it and copy all the panels in
his  ·�!"�"¹� directory to the directory

#���E�� ��¹�
or he may change the directory name given in the

Panel 6.1–1 under “Old Directory” to e.g.  ·�!"�"¹� . If we select SNGDIF (by putting an “
�
” in the

first data field) then the directory  ·�!�� ����!��G!+�-��� �%"� will be created for us and panels moved into
that directory. After this we are prompted with the list of panels that go with SNGDIF:

Ã�ÂvhPS'X�b�hPU']ML'\ ZPHJ[@h U'I�RJI�KJbWX�VPZJI�R�UÌb�S�IP]ML'bQ\�S�HÈÂ×U�Z�^�]ML'\]�VPbPn�m kÞX�VPZ n`_'U'IPX)_OÄPrÒX�H�SJK�I@UPU�L'Z�^ Â�\�S�HJ[4U�L'Z�^JRJId]ML'\P\"k]�VPbPn�mMa kÞX�VPZ n`_'U'IPX)_OÄPrØ\�S�HJ[xU�L'Z�^JRJIQ]ML'\P\JI�HJI�Z�K�I@UfÂgL'ZJXJÃ�b
We can edit any of these panels by selecting them (placing an “

�
” in the most left column). If we

select both, first the panel
!�¹�� F (�������
O��¹� , then the panel

!�¹�� F (t0+����
O��¹� will be displayed to us for
editing.

21.6.4 Panel Variables

In order to write generic scripts that will, for example, work with any given session, there must be
some mechanism to automatically supply Bernese panels with information that will change. To do
this, the BPE uses panel variables.

One of the first scripts that is executed in a BPE script is
� E"�����"E����

. This script will make entries into
the Panel 1.5.1 and will set variables for the session being processed. Shown below is the panel with
values that are automatically filled in by the BPE (for session 1110, day of year 111, year 1996 in this
example):
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The
� E������"E����

script does not set all the values in
!�¹��80+S�0"����
O�"¹�

, but only those that are likely to
be used by most of the scripts. This variable panel

!�¹��:0"S�0"����
'�"¹�
is simply a means of setting some

generic values to be passed into other Bernese panels. The names of the variables are shown in the
main body of the panel and to the right (after column 80) the keyword for each variable is given. The
values of the panel variables are shown in-between the angle brackets. In the above panel, only the
PCF variable

»����
(  � ) has been set.

To use $-variables within Bernese panels, the variable name is used,  & !80 for example. The keywords
are used together with the script named

�"·���#�E"¼���E
to set the values in panel

!�¹��:0+S10+����
O��¹�
. For

example, the  &f!W0 variable is set using the keyword
&��G!�E:0

. The script
�"·���#�E"¼���E

is covered in a
following section.

The last few sets of variables have the annotation “ Ì�Í * � ����'Î���$1Ï ”. This option allows to specify
a range of sessions. For example, it may be desirable to select files from more than just one session
in a specific program run. A gliding comparison of coordinate files from e.g. the last 7 sessions using
the program COMPAR is a possible example. In this case you may use e.g. “

0�0�0+/ Í /_*")
” for the

value of  ����0 etc. When the Ð option is used the BPE will correctly adjust the day of the year and
the year, accounting for transitions between the current and next or previous year. Remember that
the format of a 4-digit session is to have the day of the year as the first three digits followed by the
1-character session identification within the day. To make use of the Ð option you have to specify
the variables

»��"��¸ ·º�
and

»��G�	��"·º�
in the PCF file:
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kPkPkN�VPH@L'VPÍPRJId]PI@UJKJH@LOX�b@LJS�Z ]PI�\PV�Ã�RPb RJI�Z�^JbPwÚ�iPiPiPiPiPiPiÌn�l�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPi�iPiPiPi�iPiPi�iPiPiPi�iPi aOr�iPiPiPiPiPiPiPiPiPiPiPiPiPicjPiN32PS IJÃ�H�SJKJR�ÃMU4S�HPÍ@L'bW\@L'RJI4ZPVJ[PI w@L jN32'X�R�ÃMU X�R�ÃMUý]�VJY@U sPl jN32'[ML'Z�ÃMUü[ML'Z�ÃMUÌ]�VJY@U _Ol j
When starting the BPE using Menu 6.4.1 these variables will also be displayed to you (in
Panel 6.4.1–1.3 ) and you may change their values. The variables  �5 %*����0 ,  �5 %"!W0 ,  �"!�¼80 ,  ����0 , and
 ���W0 will then contain the Ð values (e.g. “

R�)10�0�0"/ Í 0o*"P
for  �5 %�����0 , if

»�� ��¸"·*��ut0
,
»��f�+���·*��u�P

),
whereas the variables  �5 %�����P ,  �5 %�!�P , ()()( will NOT include the Ð parameters (e.g. “

R�)�0�0�0+/
” only

for  �5 %*����P ).

If any of the special variables are set (
»����

,
»��"��¸ ·º�

, etc...) then the
�"E"����� E����

script will also set the
appropriate variables in

!�¹��:0+S10+����
O��¹�
.

21.6.5 The Clean Script

In the   � ! E � E directory there is a simple script named
&�¸�E"¹�

. This script can be used to delete any
left-over temporary files that the PCS may have created on previous runs and will make sure that
the

��&"��& ��¸×
�&"� ·
is initialized to show that no jobs are running. The clean script can only be run if

no PCS’s are running. If it is run while a PCS is running, then the PCS will crash since temporary
files that it is using will be deleted. To run the clean script, the user on a UNIX platform can use the
Bourne shell dot command:

�'�'Ñ ��� �[%�%  � � � '� ��� »�(�)�*  
Î&"¸�E"¹�
On a VMS systems the corresponding command is:

6"����� E � E � &"¸�E�¹�
21.6.6 Starting PCS From the Shell or System Prompt

As seen previously, the user can start the BPE using Menu 6.4.1 . In some cases it may be desirable
to start the BPE from a shell or shell script (UNIX) or from the system prompt (VMS). One example
would be if you would like to run a BPE job every day at a given time. You could then set up a cron
job that starts a script. Here is an example of starting the BPE from a shell:

First we change directory to the  ·�!'���f%�# area, and then we start the PCS specifying the PCF file (here��E"����� %�#�
'��&"�
), the desired campaign (

�E����"& ¹����
), the year (

R�S
), the session (

/�T10+/
), and possibly

other parameters.

UNIX Version: ä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�mPrM_'úÖì'åQúOÃMh'q@S�HPTä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�mPrM_'úQX�K�UÀï�ä�ç�2Pá�à�í©ìJé�ó�èQZJIPq32JKJVJ[PXQ÷PàQÄ�odãJä�ãÀlPuMaOl
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VMS Version:

úÌU'I�bÌ]PI�\PV�Ã�RPbdÃ�Â;Aßq@S�HPT@IújyJÔ"Â;AßI�ÔJI;IJX�K�UfktK�S'[�^�I�b�2PS�HPÍQKJVJ[PXdZJIPq32JKJVJ[PX4YPI�VPHdÄ�oWU'I@UWlMaOlMa
Please be aware of the fact that PCF variables (variables defined in the third part of the PCF file) will
not automatically be set when using the command above. You have to explicitly add these parameters
when starting the PCS (e.g. by adding “

»��"��¸ ·º� Í P »��f�+�-"·*�9*�0
” to the PCS command above). On

VMS the maximum number of parameters to be passed to a DCL command file is limited to 8. To
overcome this limitation you may specify a file as one of the parameters. The file may then contain
as many additional parameters as necessary. This might look as follows (this procedure is also used
by the menu system on both, UNIX and VMS systems):

újyJÔ"Â;AßI�ÔJI;IJX�K�UfktK�S'[�^�I�b�2PS�HPÍdYPI�VPHdÄ�oWU'I@UÌlMaOlMaÀs�Ã�Â;AvL'ZJX;IJX�K�Ufk L'ZJX
The “ Í ” indicates that the name of a file will follow containing additional input parameters for the
PCS. The file

· ��� ���� � ��&���
��-�� in this case might have the following content:

KJVJ[PXZJIPq32JKJVJ[PXN32PSw@LN32'X�R�ÃMUs�jN32'[ML'Z�ÃMU_Pa
21.7 BPE Menu Items

We can access the BPE menu items through Menu 6 :

r ÍJXPI�ÂªS'X�b@LJS�ZW[PI�Z�ÃUfÂÞYQK Âtll X�VPZJI�RWÃ�XP]�VPbJI Â�ÃPè�å�é�ç�äÌX@éOêMäPî�ãÀð�á�àWZ�ä'âdH�äPîPäPé�ãJäa X�VPZJI�RdIP]ML'b@L'Z�^ Â,X�à�äOèMé�à�ä4SOè�ç@æJáOêQX@éOêMäPî�ã;ð�á�àQÍJXPIj X�HJIPX�VPHJIxH@L'ZJI�Ô Â,X�à�äOèMé�à�ädH@L'ZJI�ÔW\@æJîPä�ãÀð�á�àdÍJXPIm�kPk U'XPI�K�L'VPR4\@L'RJI@U Â,X�à�äOèMé�à�ä4UOèMä�ìPæJéPîÌ\@æJîPä�ã;ð�á�àQÍJXPInÈkPk ÍJXPIQX�H�SJK�I@UPU�L'Z�^¬ÂËÍJXPIWX�à�á�ìJä�ãPãPæ$ê�ï Å UPä�ãPãPæJáOêÖá�àdK�é�ó�èMé�æ'ï�ê�ÉoÎkPk ÍJXPIcU'I�HJNML�K�I@U ÂËÍJXPI4UPä�àPö@æPìJäWX�à�á�ïPà�é�ó�ãIJê�ç�ä�àxUPäPîPä�ì'ç@æJáOê Â
The menu items under this option allow the user to deal with panel files, PCF files, and to start BPE
runs.
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21.7.1 PANEL UPDATE

This option ( Menu 6.0 )can be used to update panels in one or more option directories. This is useful
when the panels for the Bernese programs are changed and new keywords (input fields) are added to
them (e.g. with a new release of the software or due to changes by the user). In this case, new complete
panels will be created that retain the settings for pre-existing parameters with new parameters filled
in from a master set of panels. This menu item is not thought to be used to change panel options for
the BPE. It should only be used if menu programs and input panels have changed. To modify BPE
options you should use Menu 6.1 . The first menu that appears under the

�"¹��E�¸ ·��"!�¹���E
option is

shown below: r ktl ÍJXPI�Â�X�VPZJI�RÀÃ�XP]�VPb@L'Z�^[@é�ã'ç�ä�àWX@éOêMäPî�ãGÂX�VPZJI�RW]ML'HJI�KJb�S�HJYÙÊÀÔ"Âvh'X�VPZ�h õ[�V�U�bJI�HWX�VPZJI�R Ê õ Å íMîPéOê�ñ4ð�á�à4ãJäPîPä�ì'ç@æJáOêÖî�æPã'ç`ÉX@éOêMäPî�ãÀç�á�íMä9ÃPè�å�é�ç�ä�å"ÂX�VPZJI�RW]ML'HJI�KJb�S�HJYÙÊ�Ã�Âvh'X�VPZ�h õ Å Z�SWá�àdð�òMîPîÀå@æ'à�ä�ì'ç�á�àP÷WêMé�ó)ä@Éá�à]ML'HJI�KJb�S�HJY4R@LJU�b ÊÀZ�S õ Å Z�SGeËíMîPéOê�ñ4ð�á�à4ãJäPîfk×î�æPã'ç`ÉÃPè�å�é�ç�ädSOè�ç@æJáOê`ãGÂÃ�XP]�VPbJI@hJK�S'XPY Ê�Ã�XP]�VPbJI õ Å Ã�XP]�VPbJIxá�àdK�S'XPY)ÉI�Ô@LJU�b@L'Z�^�h�VPRPR Ê;I�Ô@LJU�b@L'Z�^Qõ Å I�Ô@LJU�b@L'Z�^ÌèMéOêMäPî�ãdáOêMî�÷ e�VPRPRÀèMéOêMäPî�ã�É
Due to the fact that with the BPE a lot of panel option directories are created and used this tool is
essential to maintain the hundreds of panels. Therefore you also have the possibility to update an
entire list of panel directories in one run. An example of such a list of directories may be found in
 f� !*�� � with the name

E � ¹"����¸�E�
�·�� ! . A detailed description of the options above may be found in
the help panel   � ! � ¸���!G!�¹���)�/�������
 � ¸�� .

21.7.2 PANEL EDITING

Below is the panel for
�"¹��E�¸°E !	���+����

( Menu 6.1 ):r kya ÍJXPI�Â�U'I�RJI�KJbÌX�KJ\d\@L'RJIL$êPèPò�çW\@æJîPä�ãGÂX�H�SJK�I@UPUWK�S�ZPbPH�S�R4\@L'RJIûÊ õ Å íMîPéOê�ñQð�á�à4ãJäPîPä�ì'ç@æJáOêÖî�æPã'ç`ÉL$êPèPò�çQSOè�ç@æJáOê�Â Å ZJIPq"e×\@L'Ô e�Ã�XP]�VPbJIxá�àWK�S'XPYcä�ô@æPã'ç@æ$ê�ï4SOè�ç@æJáOê`ã�ÉLJS'X�b ÊÀZJIPq õ Å ZJIPq"e�\@L'Ô e�Ã�XP]�VPbJI"egá�àdK�S'XPY)É
This menu item is the main tool to handle the BPE option panels. It allows the user to create new
panel directories and to modify the options set in the individual panels in a user-friendly way. In
addition to the name of the PCF file for which new panels have to be created or for which options in
existing panels have to be modified, the user selects one of the following options:

�E��
,
� � � ,

·�� !�¹���E
,

or
&�� ��¼

. The
�'� ���

options will be explained below. Once a PCF file has been selected, all the scripts
specified in the PCF will be searched for Bernese GPS programs that are to be run and the program
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names along with the option directories that will be used with each of the programs will be extracted.
Below is an example of what the display might look like after a PCF file has been selected:

r kyaP_Pa ÍJXPIWX�H�SJ^JHPVJ[4ZPVJ[PI4U'I�RJI�KJb@LJS�ZU X�à�á�ïPà�é�ó SPî�åÌ]Mæ'à�ä�ì'ç�á�àP÷ Z�ä'âW]Mæ'à�ä�ì'ç�á�àP÷Ê õÐÊÀ\PbJX�HPZPÔ õÐÊ�Ã�ÂvhPS'X�b�h�\PbJX S'X�b�UPh õÐÊ;Ã�ÂvhPS'X�b�h�\PbJX S'X�b�UPh õÊ õÐÊÀ\PbJX@S�HPÍ õÐÊ�Ã�ÂvhPS'X�b�h�\PbJX S'X�b�UPh õÐÊ;Ã�ÂvhPS'X�b�h�\PbJX S'X�b�UPh õÊ õÐÊÌKPKJHPZPÔPZ õÐÊ�Ã�ÂvhPS'X�b�hJKPKJHPÔ S�Z�h õÐÊ;Ã�ÂvhPS'X�b�hJKPKJHPÔ S�Z�h õÊ õÐÊÌKPKJHPZPÔ�S õÐÊ�Ã�ÂvhPS'X�b�hJKPKJHPÔ S�Z�h õÐÊ;Ã�ÂvhPS'X�b�hJKPKJHPÔ S�Z�h õÊ õÐÊÌKJHJ]�HPZPÔ õÐÊ�Ã�ÂvhPS'X�b�hJKJHJ]�HPZPÔ a'h õÐÊ;Ã�ÂvhPS'X�b�hJKJHJ]�HPZPÔ a'h õÊ õÐÊÀ\PbJX�HPZPÔ õÐÊ�Ã�ÂvhPS'X�b�hJ^�I�b [MLJUPUPh õÐÊ;Ã�ÂvhPS'X�b�hJ^�I�b [MLJUPUPh õÃ�Âvh'X�VPZ�h']�VPb�rMaPa kÞX�VPZ HJIPX�RPV�K�I
Depending on how large the screen is, the user may see more lines at a time than shown above. If
not all lines are fitting on the screen, the missing lines can be viewed my moving the cursor to the
bottom line and then pressing the down arrow key. The lines will then scroll up the screen until the
end of the list is reached. The user places an “

�
” in the first column for each line that is desired. After

all lines have been selected, the user types the continuation character (see Section 3.3.2).

The first column is used to select panels to edit. The second column shows the name of the Bernese
program. The third column shows a source option directory and the last column shows a destination
directory. In the above example, the old and new directories are set to be the same directories. The
use of the old and new directory will be explained in the following sections.

When a program is selected, all panels that are related to the program will be presented to the user.
For example, if the

&�&"%� �  line were selected, the user would be presented with the following:

Ã�ÂvhPS'X�b�hJKPKJHPÔ S�Z�h U'I�RJI�KJbdX�VPZJI�R�UÌb�S;IP]ML'bd\�S�HÈÂ�KPKJHPZPÔPZ]�VPb�jPoJr�j kÞX�VPZÑjJÄM_�[�VPH`_OÄ�oØK�áOê`ìJé�ç�äOêMé�ç�äWH@L'ZJI�ÔQZ�é�ö@æ'ï�é�ç@æJáOêx\@æJîPä�ã Å [@é�æ$êd]@é�ç�éÀX@éOêMäPî@É]�VPb�jPoJr�j@a�kÞX�VPZÙjJÄM_�[�VPH`_OÄ�oØK�áOê`ìJé�ç�äOêMé�ç�äWH@L'ZJI�ÔQZ�é�ö@æ'ï�é�ç@æJáOêx\@æJîPä�ãGÂgL$êPèPò�çca
All the panels that pertain to the CCRNXN program are displayed. The CCRNXN program corres-
ponds to Menu 2.5.6.2 . The menu program will offer the user all panels that start with

!�¹���P�S�)�P
,

since all of these panels will contain options for the program CCRNXN. In this case there are only
two panels offered. For more complicated programs (e.g GPSEST), more panel names will be dis-
played.

You may now select each panel you wish to edit by placing an “
�
” in the most left column. All se-

lected panels will then be offered to the user for editing, one after another. Once all panels have been
edited, the complete list of panels will be shown again. At this point the user can either select more
panels to edit, or exit by typing a “ K ” in the first column.

Panel Editing FIX Option

This option is used when the user wants to edit the options in existing panels. For this option, the Old
Directory column will be the same as the New Directory column. If the directory name in the Old
Directory column is changed, then the panels there will be copied to the New Directory before the
panels are edited. Normally, however, the Old Directory column is not used with the

�+� � option.
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If the options in one of the default panels have to be changed (e.g. the pole file in the Panel 0.3.1 )
the user has to edit the corresponding panel “manually” and cannot make use of Menu 6.1 (default
panels are not displayed there).

Panel Editing UPDATE Option

When this option is selected, the panels in the New Directory will be updated with the panels in the
Old Directory before panels are edited. The Old Directory column will be filled in with the value· � !�� ����!f#���E�� �"¹� . Updating a panel means that any new fields in the source panel (Old Directory)
are added to the target panel, but any selections existing in the target panel are left unchanged. For
example, suppose a new DATA CENTER was added for the IGS precise orbit panel

!�¹���P�/�P�����
'�"¹�
:

jfktl kvj \PbJX�Â�L�^�U;X�HJI�K�LJU'IcS�HPÍ@L'bd\@L'RJI@UKJVJ[PX�V@L�^JZ ÊWL�^�U�bJI@U�bÑõ Å íMîPéOê�ñ4ð�á�à4ãJäPîPä�ì'ç@æJáOê�î�æPã'ç`É]@á'âJêMîPáPé�å4SOè�ç@æJáOê`ãGÂS�HPÍ@L'bxLO]PI�ZPb"k ÊWL�^�UWõ Å L�^�UGe�K�S']"e�IP[�H e�I@U�V e�^J\�pfe�ø'X�R e×Z�^�UGe�U�LJS@É]�VPbPVQK�I�ZPbJI�H ÊÀK�]P]MLJUdõ Å K�]P]MLJUGe�K�S']PI"e�^�U�L-e�L�^JZ egU�LJSGe�ZJIPq)ÉS'X�b@LJS�Z Ê õ Å VJ]P]xá�àWHJIPX�RPV�K�I)Éb@æCó)ädL$ê�ç�ä�àPö�éPîfÂ ÷P÷ åPåPå ÷P÷ åPåPå\PH�S'[ Ê õÌÊ õ b�S Ê õWÊ õá�àU'I@UPU�LJS�ZQZ�Ã�[�ÍJI�HxÊÌúJK�])a;õ YPI�VPHûÊWú'Y õSOò�ç�èPò�çd\@æJîPä�ãGÂX�VPbPw ÊÌS�HPÍØõ Å íMîPéOê�ñ4ð�á�àWå�ä�ð�éOòMî�çÌêMé�ó)ä@É
Then the panel in the New Directory would be updated to show

�E��
as one of the options for the!�¹���¹Õ&"E"���E�%

field, but the actual value in this field would be left unchanged. If a completely new
field is added to the panel, say

� ��� �'� �P
under

�"�"�+�'�f
, then this new line would be added to the

panel in New Directory, and what ever selection is in the source panel would be copied over since
there would be now pre-existing option in the target panel. This update of panels may be performed
in a more general way using Menu 6.0 .

Panel Editing COPY Option

This option will just copy the panels in the Old Directory over to New Directory. The Old Directory
column is filled in with

· � !��"�"��!f#���E��"�"¹� initially, but may be edited. After panels are copied, they
are not offered for editing.

21.7.3 PREPARE RINEX

The
��%�E��"¹�%�E°% ���E � option is presently only working on UNIX systems. It allows the user to quickly

look at RINEX observation files to check such parameters as antenna heights, receiver and antenna
names, etc. The first panel that appears after selecting Menu 6.2 is:
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r kvj ÍJXPIdH@L'ZJI�ÔQwJI�VJ]PI�H�UfÂ�KJwJI�KJTKJVJ[PX�V@L�^JZ Ê�ZJIPq KJVJ[PXùõ Å íMîPéOê�ñQð�á�àxãJäPîPä�ì'ç@æJáOêÖî�æPã'ç`ÉL$êPèPò�çW\@æJîPä�ãH@L'ZJI�Ôd\@L'RJI Ê õ Å íMîPéOê�ñ�Â�ãJäPîfk�î�æPã'ç`ÉVÌX�H@LJS�H@LÌK�SPS�HJ]ML'ZPVPbJI@U ÊÀZ�S õ Å íMîPéOê�ñ�Â�ãJäPîfk�î�æPã'ç e�Z�SfÂËêMá�çÌò`ãJä�å`ÉI�KPK�I�ZPbPH@L�K�L'bJYc\@L'RJI ÊÀZ�S õ Å íMîPéOê�ñ�Â�ãJäPîfk�î�æPã'ç e�Z�SfÂËêMá�çÌò`ãJä�å`ÉbPà�éOê`ãJîPé�ç@æJáOêxb�éOíMîPä�ãU�bPVPb@LJS�ZdZPVJ[PI@U ÊÀÍJXPI�KJVJ[PX)aÌõ Å íMîPéOê�ñ�Â�ãJäPîfk�î�æPã'ç e�Z�SfÂËêMá�çÌò`ãJä�å`ÉH�K�N�H4h;VPZPbJI�ZPZPV ÊÀÍJXPI�KJVJ[PX)aÌõ Å íMîPéOê�ñ�Â�ãJäPîfk�î�æPã'ç e�Z�SfÂËêMá�çÌò`ãJä�å`ÉVPZPbJI�ZPZPVdwJIML�^JwPb�U ÊÀÍJXPI�KJVJ[PX)aÌõ Å íMîPéOê�ñ�Â�ãJäPîfk�î�æPã'ç e�Z�SfÂËêMá�çÌò`ãJä�å`ÉI�ôPç�äOê`ãPæJáOêcá�ðWH@æ$êMä�ôcL$êPèPò�çd\@æJîPä�ã Å qMæJî�å@ìJé�àPå@ãQéPîPîPá'â@ä�å`É�ÂI�ÔPbJI�Z�U�LJS�Z ÊWiPSPidõUOò�óPó)é�àP÷d\@æJîPäUOÃ�[P[�VPHJYQ\@L'RJI ÊÀZ�S õ Å Z�SfÂ�å�ä�ð�éOòMî�çWêMé�ó)ä4É
The parameters for this panel are described in the corresponding help panel.

After the above panel has been filled out, the user will be presented with a selection list of all RINEX
files that were found given the specified parameters. For each RINEX file selected, header informa-
tion will be extracted and presented to the user in a panel such as the following:r kvj@_Pa ÍJXPIdH@L'ZJI�ÔdwJI�VJ]PI�HQKJwJI�KJT@L'Z�^Å I�å@æ'çxSPî�åQS�HÌIJê�ç�ä�àWZ�ä'âQb�áÌK'ëMéOê�ï�äÀIJê�çPà@æJä�ãdéOê�åQUPäPîPä�ì'ç`ÉÅ L'ðWZ�ä'âd\@æJîPäOêMé�ó)äWK'ëMéOê�ï�ä�ãdé�à�ädéOèPèMî�æJä�åQç�áÀZ�ä'âd\@æJîPä@ÉÅ L'ðQZ�ä'â4U�ç�é�ç@æJáOêPêMé�ó)ä4æPãdã$ëMá'âJêxU�ç�é�ç@æJáOê�æPãÌæ$ê4bPà�éOê`ãJîPé�ç@æJáOêcb�éOíMîPäeF@F ÉU SPî�åW\@æJîPäOêMé�ó)äûSPî�åQU�ç�é�ç@æJáOê4Z�é�ó)äØSPî�åWV�ê�çWw�ä�æ'ï�ë�ç H�ä�ìJä�æ'ö�ä�àU Z�ä'âd\@æJîPäOêMé�ó)äÒZ�ä'â4U�ç�é�ç@æJáOê4Z�é�ó)äÐZ�ä'âdV�ê�çWw�ä�æ'ï�ë�ç V�ê�ç�äOêPêMéA ó^IÊWUÌõPÊÀ\�S�HPb�lPÄPlPlxõPÊÀ\�S�HPbPVPRJI�pJV õPÊÐl ktrJn�mPldõPÊÌH�SJ^'Ã�IxU�ZPH`_OÚPlPlPl õÊ õPÊ õPÊ õPÊ õPÊÀ]@S�HPZJId[�VPH�^�S�R@L'Zdb õÊWUÌõPÊÀZPR@L'Í�lPÄPlPlxõPÊÀZPR@L'Í õPÊÐl kyaOrPmPldõPÊÌH�SJ^'Ã�IxU�ZPH`_OÚPlPlPl õÊ õPÊ õPÊ õPÊ õPÊÀ]@S�HPZJId[�VPH�^�S�R@L'Zdb õÊWUÌõPÊ;XMLOI)aOlPÄPlPlxõPÊ;XMLOI�b�S'q�Z õPÊÐl kyaOrPmPldõPÊÌH�SJ^'Ã�IxU�ZPH`_OÚPlPlPl õÊ õPÊ õPÊ õPÊ õPÊÀ]@S�HPZJId[�VPH�^�S�R@L'Zdb õÊWUÌõPÊÌp�LO[P[�lPÄPlPlxõPÊÌp�LO[P[ õPÊÐl ktlPlPlPldõPÊÌbPH@LO[�ÍPRJIQn�lPlPl�UPU'I õÊ õPÊ õPÊ õPÊ õPÊÌn�lPlPl�U�bdR`a'h�R�jW^�I@S'] õÊ õPÊ õPÊ õPÊ õPÊ õ
The data extracted from the RINEX files will appear in pairs of lines. The first column allows the
user to select a pair to be updated. The second column shows the name of the RINEX file, the third
the station name in the RINEX file, the fourth column the antenna height, and the fifth column the
receiver/antenna pair. If a translation name is found for the station name, then it will appear on the
second line of the pair. The same is true for the antenna height. If the receiver/antenna pair is not
found in the receiver/antenna translation table, then the character “

%
” will appear in the first column

of the second line of the pair. The user has the option of editing any of the fields of the pair, although
values in the second line for parameters two, three, and four will take precedence over changes in
the parameters on the first line of the pair. An “

�
” appearing in the first column of either line of the

pair will cause the RINEX file to be updated if either something was changed in the first line or there
are new values in the second line. Note that all pairs are selected by default. If you do not want to
change a RINEX file, then you must remove the “

�
” (replacing it with a blank) in the first column

for the pair.
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21.7.4 SPECIAL FILES

There are two menu options ( Menu 6.3.1 and Menu 6.3.2 ) to prepare special files for the BPE
processing. Both options are not fully implemented at present and should not be used. The special
files that would be generated by the two options may as well be created just using an ordinary editor.
The special file containing a list of stations for which RINEX files should be downloaded by ftp in
connection with Menu 2.0.1 (presently only working on UNIX) just contains a list of the 4-character
identifiers of the IGS sites you are interested in. An example of such an FTP station file is available
in the directory  f� !*�� � under the name

E � ¹�����¸�E×
O����� . It may be specified in Panel 2.0.1 for the
input field “

� ��¹�� �'� ³¸º�f� �
”.

The second special file of importance for the BPE processing is a list of stations to be fixed or con-
strained in the programs GPSEST or ADDNEQ. More details on the format of this file type may be
found in Chapter 23. To use such a file to fix station coordinates you have to specify “

�"��E�&º��¹�¸��f�+�-¸�E
”

in the Panel 4.5–1 (GPSEST) or Panel 4.8.1–1 (ADDNEQ) for the station(s) to be fixed and
the name of the “fixed station” file in the Panel 4.5–1.5 or Panel 4.8.1–1.5 respectively. To con-
strain the station coordinates (the recommended procedure) you need to specify “

� ��E�&*�-¹�¸�� � �G¸�E
” in

Panel 4.5–2.4.B or Panel 4.8.1–1.7 , respectively (again the name of the “fixed station” file is spe-
cified in Panel 4.5–1.5 or Panel 4.8.1–1.5 ). If the “fixed station” file contains a priori sigma values
the corresponding station will be constrained, if no a priori sigmas are specified, the corresponding
station will be fixed (see Chapter 23).

A third special file type is used in connection with the estimation of troposphere zenith delays for
individual stations (see Chapter 12). A special file may be used to constrain the troposphere estim-
ates of individual sites (see   � !��- � ! E � ¹"����¸�E�
��*�-� for an example and Chapter 23) in the program
GPSEST. You have to set the option “

� ��E�&*�-¹�¸��f� �G¸�E
” in Panel 4.5–2.4.0 and the name of the spe-

cial troposphere sigma file in Panel 4.5–1.6 to activate this special option.

21.7.5 BPE PROCESSING

To start BPE runs in a comfortable way you may use Menu 6.4.1 . It allows you to set up a BPE
run to process one or N consecutive sessions. The preparation of a BPE run with the menu system
follows exactly the same principles as the preparation of e.g. a GPSEST run. The menu system
generates – according to your selection of options – two script files (UNIX:  ·�!'��� %�#�!"��&���
'&��G� and
 ·�!'��� %�#�!"��&���
'&"��¸ , VMS:

· ��� ���f%�# � ��&���
'&���P and
· ��� ���f%�# � ��&���
'&"��¸ , see also Chapter 3) and an

option input file (  ·�!��-���! ��&���
����� ). Whether the PCS (process control script) is running in the fore-
ground or background and whether you can schedule the BPE run for a specific time depends on the
setting of the “ 5 �f# &�¸"¹����

” option in Menu 0.1 . You may also use the command “
� 5 ��&��

” to dir-
ectly start a BPE run that was previously prepared using the menu system (see Chapter 3).

If you intend to run several PCS (BPE runs) at the same time you may want to give the PCS a higher
priority compared to the BPE scripts started by the PCS. This will make sure that the process control
script gets the necessary CPU to efficiently control the status of the various BPE scripts instead of
having to compete with all the other scripts running. The batch queue (priority) used by the PCS is
defined in Menu 0.1 , option “ 5 �f#Õ&"¸�¹����

”.

When you want to run more than one PCS at the same time you have to choose a different job
identification character in Panel 6.4.1 , option 5 �f#Õ& � ¹�%�¹�&"��E"%

, for each BPE run. When two or
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more such PCS are even processing data of the same session you also have to specify another
��¹���#��!�E"��+���+�G& ¹�� ���f

in Panel 6.4.1–1 for each PCS. The task identification is used to uniquely name
the protocol files generated by the various scripts specified in the PCF file.

The menu options to be specified when starting a BPE run are described in detail in the corresponding
help panels.

21.7.6 BPE SERVICES

The two menu items Menu 6.5.1 and Menu 6.5.2 are handy tools if you are interested in setting
up a BPE run, where new stations (e.g. in a growing permanent network or at the very beginning
of the processing of a new campaign) are automatically included in the processing. In this case the
most difficult part is, that good a priori values for the geocentric station coordinates of the new sites
have to be known. Especially for the station(s) you would like to fix or heavily constrain in the final
solutions you have to dispose of good geocentric coordinates in the ITRF (see Chapter 11).

Menu 6.5.2 is used to check for a list of RINEX files (typically the RINEX files of one session)
whether for each station with RINEX data there exist good a priori coordinates in the coordinate file
specified by the user. If there are no sites in the session with good a priori coordinate information,
the program CRDRNX ( Menu 6.5.2 ) will generate a list of nearby IGS sites for which RINEX
files should be downloaded. These additional RINEX files from IGS sites may then be used to form
baselines and to determine a set of coordinates in the ITRF for all sites with coordinates of yet in-
sufficient quality. The list of IGS sites may be used in connection with Menu 2.0.1 to download the
RINEX data automatically.

After having transferred all the RINEX files of a session (including the additional IGS sites) into the
Bernese observation file format, the program CRDCHK ( Menu 6.5.1 ) may be used to generate a
list of baselines suited to improve the a priori coordinates of the new sites. This list of baselines may
finally be used as input into a script that does a baseline-wise processing from program SNGDIF up
to program GPSEST to obtain good a priori coordinates.

21.8 BPE Scripts

The main function of the BPE is to run scripts. These scripts are written in the script language native
to the platform the BPE is running on. For UNIX, BPE scripts are written using the Bourne shell ( ��� ),
for VMS they are written using the Digital Command Language (DCL). This section will describe
how these scripts operate.

21.8.1 Skeleton Script

Although there is no real restriction on what is contained in a script that is run by the BPE, there are a
few tasks that must be performed in any case. Even if the script does not run any Bernese program(s),
the following skeleton structure should be used. This is because the script must make entries into the
protocol file in order to let the BPE know that the script has finished. The basic skeleton for a UNIX
script is shown below (comment lines start with the V character):
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ÿÌb�ëMäÌð@æ'à@ã'çWç�é�ãOñ4ð�á�àWç�ëMädãPì'à@æ$è�çxæPãÀç�áÌä�ô�ä�ì$ò�ç�äWç�ëMä�ëMäPé�å�ä�àcãPì'à@æ$è�ç"kÕb�ëMäÿ;êMé�ó)ädá�ðWç�ëMä�ëMäPé�å�ä�àcãPì'à@æ$è�çWâMæJîPî�íMä;èMé�ãPãJä�åxæ$êxé�ã�ç�ëMäÀð@æ'à@ã'çWèMé�à�é�ó)ä�ç�ä�à"kÿÌb�ëMä;ëMäPé�å�ä�à4ãPì'à@æ$è�çdâMæJîPîQãJä�çWö�é�à@æJéOíMîPä�ãQéOê�å�ó)é'ñ@äWäOê�çPà@æJä�ãÌç�áÀç�ëMä�è�à�á�ç�á�ìJáPîÿÌð@æJîPäfkªL'çÌâMæJîPîQéPî�ãJádì$ëMéOê�ï�äÌç�áÀç�ëMäÌç�ä�ó�èMá�à�é�àP÷dâ@á�àJñMæ$ê�ïQå@æ'à�ä�ì'ç�á�àP÷"kÿÿÌb�ëMäÌö�é�à@æJéOíMîPä�ãÀç�ëMé�çdâMæJîPî�íMädãJä�çQé�à�äfÂÿÀYPI�VPH U'I@UPU�LJS�Z KJVJ[PX�V@L�^JZÿWKJVJ[PX32'X�bPw KJVJ[PX32']�HJN S'X�b�2']ML'HÿÀXMLO] UOÃ�Í�2'XMLO] X�HPb�2�\@L'RJIÿdUJKJH@LOX�b bPV�U�T@LO] X�H@LJS�H@L'bJYÿWK�XJÃ U�bPVPb�ÃMU Ãÿ;ÃMS�RJ]k�ú@aÿÿÌZ�á'âdâ@äWãJä�çÀòPèQç�ëMäÌÍ�ä�à�êMä�ãJä�ó)äOêPòcã'÷@ã'ç�ä�óÖç�áÀà�òPêcæ$êWêMáOê�_�æ$ê�ç�ä�à�é�ì'ç@æ'ö�äÀó)á�å�äfkk�ú�Ô�hPUJKJH@LOX�b�h�ÍJI�^;2'[PI�Z�ÃÿÿdUPä�çxã'ç�éOê�å�é�àPådö�é�à@æJéOíMîPä�ã4æ$êQç�ëMä;]�VPb`a'o@a&2@2fkÞX�VPZ"kk�ú�Ô�hPUJKJH@LOX�b�hPU'I�b�2PU'I@UPUÿÍ�S']PY4S�\WbPwJI4UJKJH@LOX�b4^�S'I@UÀwJI�HJIÿÿÌb�ëMäÌÍ�ä�à�êMä�ãJä9ó)äOêPòÖã'÷@ã'ç�ä�ó©æPã;ç�é'ñ@äOêÖáOò�çQá�ðQæ$ê�ç�ä�à�é�ì'ç@æ'ö�äÀó)á�å�äfkk�ú�Ô�hPUJKJH@LOX�b�h'I�ZJ]32'[PI�Z�ÃÿÿÌb�ä�àOó�æ$êMé�ç�äWç�ëMädãPì'à@æ$è�çxéOê�åÀòPè�å�é�ç�äÌç�ëMä;è�à�á�ç�á�ìJáPîWð@æJîPäfkk�ú�Ô�hPUJKJH@LOX�b�h']@S@2�bPV@L'R
For the VMS system the corresponding skeleton script looks as follows:

ú�FËb�ëMäÀð@æ'à@ã'çWç�é�ãOñ4ð�á�àWç�ëMädãPì'à@æ$è�çxæPãÀç�áWä�ô�ä�ì$ò�ç�äÌç�ëMä�ëMäPé�å�ä�àcãPì'à@æ$è�ç"kÕb�ëMäú�F�êMé�ó)äWá�ðWç�ëMä�ëMäPé�å�ä�àcãPì'à@æ$è�çWâMæJîPî�íMä;èMé�ãPãJä�åxæ$êxé�ã;ç�ëMäÌð@æ'à@ã'çÀèMé�à�é�ó)ä�ç�ä�à"kú�FËb�ëMä�ëMäPé�å�ä�àxãPì'à@æ$è�çdâMæJîPîdãJä�çWö�é�à@æJéOíMîPä�ãQéOê�å�ó)é'ñ@äWäOê�çPà@æJä�ãWç�á;ç�ëMä;è�à�á�ç�á�ìJáPîú�FËð@æJîPäfkªL'çÀâMæJîPîQéPî�ãJádì$ëMéOê�ï�äÌç�áÀç�ëMäÌç�ä�ó�èMá�à�é�àP÷dâ@á�àJñMæ$ê�ïQå@æ'à�ä�ì'ç�á�àP÷"kú�Fú�FËb�ëMäÀö�é�à@æJéOíMîPä�ãWç�ëMé�çÌâMæJîPî�íMädãJä�çQé�à�äfÂú�F,YPI�VPH U'I@UPU�LJS�Z KJVJ[PX�V@L�^JZú�F�KJVJ[PX32'X�bPw KJVJ[PX32']�HJN S'X�b�2']ML'Hú�F,XMLO] UOÃ�Í�2'XMLO] X�HPb�2�\@L'RJIú�F�UJKJH@LOX�b bPV�U�T@LO] X�H@LJS�H@L'bJYú�F�K�XJÃ U�bPVPb�ÃMU Ãú�F�ÃMS�RJ]ú�Fú y'U§X)a�Uú�Fú�FËZ�á'âWâ@ädãJä�çÀòPè4ç�ëMäÀÍ�ä�à�êMä�ãJä9ó)äOêPòcã'÷@ã'ç�ä�óÖç�áÀà�òPêcæ$êWêMáOê�_�æ$ê�ç�ä�à�é�ì'ç@æ'ö�äÀó)á�å�äfkú yJÔ"Â;AtUJKJH@LOX�b@IPÍJI�^;2'[PI�Z�Ãú�Fú�F�UPä�ç4ã'ç�éOê�å�é�àPådö�é�à@æJéOíMîPä�ã4æ$êQç�ëMä;]�VPb`a'o@a&2@2fkÞX�VPZ"kú yJÔ"Â;AtUJKJH@LOX�b@I�U'I�b�2PU'I@UPUú�FÍ�S']PY4S�\WbPwJIQK�S'[P[�VPZJ]4\@L'RJI4^�S'I@UÀwJI�HJIú�Fú�FËb�ëMäÀÍ�ä�à�êMä�ãJä9ó)äOêPòÖã'÷@ã'ç�ä�ó©æPã;ç�é'ñ@äOêÖáOò�çQá�ð4æ$ê�ç�ä�à�é�ì'ç@æ'ö�ä;ó)á�å�äfkú yJÔ"Â;AtUJKJH@LOX�b@IJI�ZJ]32'[PI�Z�Ãú�Fú�FËb�ä�àOó�æ$êMé�ç�äÌç�ëMä4ìJá�óPó)éOê�ådð@æJîPäWéOê�åÀòPè�å�é�ç�äWç�ëMä�è�à�á�ç�á�ìJáPîdð@æJîPäfkú yJÔ"Â;AtUJKJH@LOX�b@IJ]@S@2�bPV@L'R
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21.8.2 The RUN_PGMS Script

To run a Bernese program within a script/command file, the
%�·���"���"�*�

script must be used. This
script is kept in the  f� !���& % �G�"� area. To use the script, the user sets an environment variable named���"���¹��

to the name of the program to be run, and then runs the
%"·���"��� �º�

script. Below is an example
of running the Bernese program GPSEST:

UNIX Version:

X�^�[�ZPVJ[�ÆEC$^�X@U'I@U�b]Ck�ú�Ô�hPUJKJH@LOX�b�h�H�Ã�Z�2'X�^�[@U
VMS Version:

ú�X�^�[�ZPVJ[xÆPÆÒC$^�X@U'I@U�b]CújyJÔ"Â;AtUJKJH@LOX�b@IPH�Ã�Z�2'X�^�[@U
The user then has to use Menu 6.1 to correctly set any input fields in the panels (in the panel directory
to be used by the script) that may be required for program GPSEST (all panels named

!�¹�� F S � 
'�"¹� ).

21.8.3 The PUTKEYWE Script

When a script needs to update a value in a panel, it must use the
� ·���#�E�¼���E

script, which is in the
 f� !��"&"% �G�"� area. This script will replace data input fields in Bernese panels. Each panel input field
is referenced by a keyword. The keywords are given on the far right side of the panel after column
80. Below is an example of using the

� ·���#�E"¼���E
script:

UNIX Version:

èPè�aOÆ'Ã�Âvh'X�VPZ�h']�VPbPn�m;2@2@2fkÞX�VPZèPèMjJÆ�U�bPHPVPbJI�^�YèPè@mPÆ�[�VPZ�Ã�VPRk�ú�Ô�hPUJKJH@LOX�b�h'XJÃ�bPTJIPYPqPI
VMS Version:

ú èPè�a�ÆPÆÒCyÃ�Â;AßX�VPZ@IJ]�VPbPn�m;2@2@2fkÞX�VPZ]Cú èPèMjÌÆPÆÒCOU�bPHPVPbJI�^�Y�Cú èPè@mWÆPÆÒCC[�VPZ�Ã�VPR]CúºyJÔ"Â;AtUJKJH@LOX�b@IJXJÃ�bPTJIPYPqPI
Three environment variables must be set before calling the PUTKEYWE script:
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pp1 – The full path and name of the panel to update. On UNIX systems the linked directory name
must be used, i.e.

· � .
pp2 – Name of the keyword to update.
pp3 – Value to be placed in the data input field referenced by the keyword in

	�	�P
. If there is a

space contained in the value, then double or single quotes must surround the value under
UNIX.

21.9 BPE Special Programs

There are some utility programs available in the   � # directory that are run outside of the Bernese
menu system. The use of these programs is described in the following sections.

21.9.1 GPSWIND

This program is used to set the time window for a session in the GPSEST panel
!�¹�� F S�0"P���
O�"¹� . It

will read from standard input the campaign name, the year and session (each on a separate line) and
will update the panel

· � ! ��¹��!G!�¹�� F S�0+P���
'�"¹� with the time window defined in the session definition
file (  ��! ���f���"&"¹"����!G!�¹�����¹��!G!�¹��:0+(�P�����
'�"¹� , see Menu 1.3 ). Here is the UNIX example:ä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ì'ådúOÃMh'q@S�HPTä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ìJé�çÀÃ�Âvh'X�VPZ�h']�VPbPn�o@a'j kÞX�VPZn"kvo@_Pa�kvj X�VPHPVJ[PI�bJI�HWI@U�b@LO[�VPb@LJS�Z"Â0S�Í�U'I�HJN�VPb@LJS�ZQqML'ZJ]@S'q@UU�bPVPHPbW]�VPbJI I�ZJ]W]�VPbJI÷P÷;óPóxåPå ëPë;óPó�ãPã ÷P÷9óPóxåPå ëPëÀóPó�ãPãÊ õWÊ õ Ê õdÊ õ

ä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ìJé�çÌX�Âvh�b�U�b KJVJ[PX@h']�VPbJX�VPZ�h']�VPb`aOm�j kÞX�VPZa�ktmM_'j KJVJ[PX�V@L�^JZ�UfÂgU'I@UPU�LJS�ZW]PI�\@L'Z@L'b@LJS�ZU'I@UPU�LJS�ZdZ�Ã�[�ÍJI�H U�bPVPHPbW]�VPbJI I�ZJ]W]�VPbJIêPêPêPê ÷P÷�óPóxåPå ëPëÌóPó�ãPã ÷P÷9óPócåPå ëPëÀóPó�ãPãÊWÛPÛPÛJldõ Ê õWÊÀlPldlPlWlPldõ Ê õWÊÌjJmdoJÄdoJÄQõ
ä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖä�ì$ëMáÀb�U�b KJVJ[PX4ÊÌçOó�è�k æ$êPèä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖä�ì$ëMáÌÄ�oWÊPÊÀçOó�è�k æ$êPèä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖä�ì$ëMáWj@a'jJldÊPÊÀçOó�è�k æ$êPèä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úxÔPÍ"ÂvhJ^�X@U'qML'ZJ]cõ;çOó�è�k æ$êPèä�àPå�ä�AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ìJé�çÀÃ�Âvh'X�VPZ�h']�VPbPn�o@a'j kÞX�VPZn"kvo@_Pa�kvj X�VPHPVJ[PI�bJI�HWI@U�b@LO[�VPb@LJS�Z"Â0S�Í�U'I�HJN�VPb@LJS�ZQqML'ZJ]@S'q@UU�bPVPHPbW]�VPbJI I�ZJ]W]�VPbJI÷P÷;óPóxåPå ëPë;óPó�ãPã ÷P÷9óPóxåPå ëPëÀóPó�ãPãÊÌÄ�oWlPuWmMa�õWÊÌlPlÌlPlWlPlQõ ÊÌÄ�oÀlPuWmMa;õdÊÌjJmdoJÄdoJÄdõ
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21.9.2 PRSLIN

The PRSLIN program in  f� # may be used to get the root name of a file without the extension. This
is useful to remove the path and extension from a file name. For example on a UNIX platform:

ãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ì'åQúOÃMh'q@S�HPTãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖä�ì$ëMá;X�Âvh�b�U�b�2JKJVJ[PX@hPSOÃ�b�hJlPlPÄPrMaPaPa'l ktl�l�j�Êdæ$êPèãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖú�ÔPÍ�h'X�H�U�R@L'ZxõQæ$êPèxÊÌáOò�çãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úQíMé�ãJäOêMé�ó)äJÆ'L ìJé�çÖáOò�ç�LãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖä�ì$ëMáWúOíMé�ãJäOêMé�ó)älPlPÄPrMaPaPaOlãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú

21.9.3 PRSLINF

This program is similar to
��%��"¸º��

except that the extension of the file name is also returned. For
example:

ãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ì'åQúOÃMh'q@S�HPTãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖä�ì$ëMá;X�Âvh�b�U�b�2JKJVJ[PX@hPSOÃ�b�hJlPlPÄPrMaPaPa'l ktl�l�j�Êdæ$êPèãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖú�ÔPÍ�h'X�H�U�R@L'ZP\xõQæ$êPèxÊWáOò�çãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úQíMé�ãJäOêMé�ó)äJÆ'L ìJé�çÖáOò�ç�LãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úÖä�ì$ëMáWúOíMé�ãJäOêMé�ó)älPlPÄPrMaPaPaOl ktlPl�jãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú

21.9.4 QC

QC (Quality Check) is a program written by UNAVCO using Bernese subroutines that can be used
to check the quality of RINEX data. Using this program along with the QCLIN program RINEX files
can be filtered for obviously bad data. More information on the QC program may be found on UN-
AVCO’s WEB page: � ,�,�	 � !�!'Î�Î�Î�
 . � ��Ó �'�
 . � � ��
���$ . in the

��� ������¹�%�E
section. The QC program

requires an input option file named Ô ��
;����	 . It is convenient to place this file in an option directory
such as  ·�!��"�"�*��! K &���� �"�*� so that it will be available in  ·�!"�"¹� when the BPE script is running.
Here is an example Ô ��
;����	 file:
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21. Bernese Processing Engine (BPE)

L'ZJXJÃ�bWX�VPHPVJ[PI�bJI�H�Ud\�S�Hd^�X@UWÏJKÀX�H�SJ^JHPVJ[�ÂÿPÿPÿPÿU'I�bPÿ"Â a Å ]PI�\PV�Ã�RPbxU'I�b`ÉiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPiPi�iPiPi�iPiPiPi�iPiPiPi�i iPiPi[�VPÔ@LO[JÃ�[cLJS�Z�SPU'X�wJI�H@L�KQHPVPbJI Å R`aPÉ K�[@h'[ML'Z ÂtmPlPlHJIPX@S�HPbW]�VPbPVd^JVJX4^JHJI�VPbJI�HQbPwPVPZ [ML'Z Â�aOlI�ÔJXPI�KJbJIP]QHJ[@UWRJIPNPI�RQS�\ÌX)a�[JÃ�RPb@LOX�VPbPw K�[ ÂyaOlPl[JÃ�RPb@LOX�VPbPwxU�R@LOXxU�L�^�[�VdbPwPHJI@U�w�S�RJ] U�L�^�[�V Â«nÓ4L'Z�KJHJI�V�U'IcL'ZW[PXdHJ[@UÀ\�S�HdK�h�VfÕdV�hPU ÂyaOlPl[@S'NML'Z�^WVJNPI�HPV�^�I4RJI�ZW\�S�HÌ[PXdÍ@L'V�UdK�S�H X@S�L'ZPb�U Â�oJl[ML'Z@LO[JÃ�[xU�L�^JZPVPRQb�SÀZ�S�LJU'IQR`a Â³l[ML'Z@LO[JÃ�[xU�L�^JZPVPRQb�SÀZ�S�LJU'IQR�j Â³lK�S�Z�U�LO]PI�H4S�HPÍ@L'bQ\@L'RJI Å Y�ÆMa�etZ�ÆPlMÉ ÂªaSOÃ�bJXJÃ�bWX�R�S�bÌ]PI�K�LO[�VPbJIP]xÍJYd\PV�KJb�S�HxS�\ Âªa]PI�bJI�KJbQK�Y�KJRJIcU�R@LOX@U Å Y�ÆMa�etZ�ÆPlMÉ ÂªaI�RJIPN�VPb@LJS�Z4K'Ã�b�S�\P\Q\�S�HQÏJK ]PI�^ Â�a'oK�S'[PX�VPH@LJUPS�ZdI�RJIPN�VPb@LJS�Z ]PI�^ Â�jJlX�HJIPX�VPHJIdX�R�S�bQ\@L'RJId\�S�HÌ[JÃ�RPb@LOX�VPbPw Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIdX�R�S�bQ\@L'RJId\�S�HWR`aÀLJS�Z�SPU'X�wJI�HJI Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIdX�R�S�bQ\@L'RJId\�S�HWR`aÀLJS�Z�SPU'X�wJI�HJI4]@S�b Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIdX�R�S�bxS�\dU�VPbWV�p�LO[JÃ�bPwQVPZ�^JRJI@U Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIdX�R�S�bxS�\dU�VPbÌI�RJIPN�VPb@LJS�ZQVPZ�^JRJI@U Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIxU�R@LOXcSOÃ�bJXJÃ�bW\@L'RJI Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�R�S�bW\PRPV�^W\�S�HQKJR�SJKJTQU'qML'b�KJwWIPX@SJKJw�U Å Y�ÆMa�etZ�ÆPlMÉ ÂªaI�KJw�SÀH@L'ZJI�Ô4S�Í�UÌwJ]�H4L'ZPb�SdUOÃ�[d\@L'RJI Å Y�ÆMa�etZ�ÆPlMÉ ÂªaK�S�Z�U�LO]PI�Hdb@LO[PIQqML'ZJ]@S'qQ\@L'RJI Å Y�ÆMa�etZ�ÆPlMÉ Â³lS�HPÍ@L'bW]�VPbPVQU�VJ[PX�RJIQXPI�H@LJS'] [ML'Z Â�aOl]MLJU'X�RPVJYdq@S�HPT@L'Z�^WXPI�H�K�I�ZPbPV�^�I Å Z�ÆM_Pa�e§Y�ÆPlxS�Hdr Å q�H@L'bJIÌÃ�Z@L'b`ÉPÉ Â�_PaÿPÿPÿPÿU'I�bPÿ"Â jiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPiPi�iPiPi�iPiPiPi�iPiPiPi�i iPiPi[�VPÔ@LO[JÃ�[cLJS�Z�SPU'X�wJI�H@L�KQHPVPbJI Å R`aPÉ K�[@h'[ML'Z ÂtÄPlPlHJIPX@S�HPbW]�VPbPVd^JVJX4^JHJI�VPbJI�HQbPwPVPZ [ML'Z Â�mPlI�ÔJXPI�KJbJIP]QHJ[@UWRJIPNPI�RQS�\ÌX)a�[JÃ�RPb@LOX�VPbPw K�[ ÂyaOlPl[JÃ�RPb@LOX�VPbPwxU�R@LOXxU�L�^�[�VdbPwPHJI@U�w�S�RJ] U�L�^�[�V ÂÕoÓ4L'Z�KJHJI�V�U'IcL'ZW[PXdHJ[@UÀ\�S�HdK�h�VfÕdV�hPU ÂvjJlPl[@S'NML'Z�^WVJNPI�HPV�^�I4RJI�ZW\�S�HÌ[PXdÍ@L'V�UdK�S�H X@S�L'ZPb�U Â�oJl[ML'Z@LO[JÃ�[xU�L�^JZPVPRQb�SÀZ�S�LJU'IQR`a Â³l[ML'Z@LO[JÃ�[xU�L�^JZPVPRQb�SÀZ�S�LJU'IQR�j Â³lK�S�Z�U�LO]PI�H4S�HPÍ@L'bQ\@L'RJI Å Y�ÆMa�etZ�ÆPlMÉ ÂªaSOÃ�bJXJÃ�bWX�R�S�bÌ]PI�K�LO[�VPbJIP]xÍJYd\PV�KJb�S�HxS�\ Âªa]PI�bJI�KJbQK�Y�KJRJIcU�R@LOX@U Å Y�ÆMa�etZ�ÆPlMÉ ÂªaI�RJIPN�VPb@LJS�Z4K'Ã�b�S�\P\Q\�S�HQÏJK ]PI�^ Â�a'oK�S'[PX�VPH@LJUPS�ZdI�RJIPN�VPb@LJS�Z ]PI�^ Â�jPoX�HJIPX�VPHJIdX�R�S�bQ\@L'RJId\�S�HÌ[JÃ�RPb@LOX�VPbPw Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIdX�R�S�bQ\@L'RJId\�S�HWR`aÀLJS�Z�SPU'X�wJI�HJI Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIdX�R�S�bQ\@L'RJId\�S�HWR`aÀLJS�Z�SPU'X�wJI�HJI4]@S�b Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIdX�R�S�bxS�\dU�VPbWV�p�LO[JÃ�bPwQVPZ�^JRJI@U Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIdX�R�S�bxS�\dU�VPbÌI�RJIPN�VPb@LJS�ZQVPZ�^JRJI@U Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�HJIPX�VPHJIxU�R@LOXcSOÃ�bJXJÃ�bW\@L'RJI Å Y�ÆMa�etZ�ÆPlMÉ Â³lX�R�S�bW\PRPV�^W\�S�HQKJR�SJKJTQU'qML'b�KJwWIPX@SJKJw�U Å Y�ÆMa�etZ�ÆPlMÉ ÂªaI�KJw�SÀH@L'ZJI�Ô4S�Í�UÌwJ]�H4L'ZPb�SdUOÃ�[d\@L'RJI Å Y�ÆMa�etZ�ÆPlMÉ ÂªaK�S�Z�U�LO]PI�Hdb@LO[PIQqML'ZJ]@S'qQ\@L'RJI Å Y�ÆMa�etZ�ÆPlMÉ Â³lS�HPÍ@L'bW]�VPbPVQU�VJ[PX�RJIQXPI�H@LJS'] [ML'Z ÂÕo]MLJU'X�RPVJYdq@S�HPT@L'Z�^WXPI�H�K�I�ZPbPV�^�I Å Z�ÆM_Pa�e§Y�ÆPlxS�Hdr Å q�H@L'bJIÌÃ�Z@L'b`ÉPÉ Â³l
An example BPE script (named K &���� E���� and only available on UNIX systems !) that uses the QC
program may be obtained on request. This script first runs the program QCWIND (see Section 21.9.6
to generate the file Ô �,

,1��4 . This will tell the program QC to window the RINEX data according to
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21.9 BPE Special Programs

the session length. The file Ô �,
;����	 is copied over from the option directory. Then the script looks for
a suitable RINEX navigation file that can be used to get satellite rise and set times. The QC program
is then run for all RINEX observation files that are in the campaign directory and belong to the session
being processed. The script will check to make sure that the QC program has created an output file. If
no output file is created, then the script will assume that there is something wrong with the RINEX
files that caused QC to crash and will create an output file that will indicate bad data so that the
QCLIN program (see next section) will mark the RINEX file as bad.

The output of QC will be files with the same name as the RINEX observation files except that the
last letter of the file name will be an

�
instead of an

�
(to indicate a summary file).

21.9.5 QCLIN

The QCLIN program is used along with the program QC to find and mark bad RINEX files. QCLIN
reads the summary files generated by QC and decides if the RINEX file should be used. There also
exists a UNIX BPE script

& � E�&�#��f·��
which uses the QCLIN program, but it is not been included in

the official Bernese distribution because it only works on UNIX systems. The script is available on
request, however.

It will move any RINEX files that do not pass all the different quality tests to a file with the same
name except that the last letter in the filename extension will be a

#
instead of an

�
(where

#
stands

for “bad”). This will prevent the RINEX file from being used in subsequent processing steps.

21.9.6 QCWIND

This program is similar to the GPSWIND program: it reads the session panel
 ��!"& ¹�����!G!�¹�����¹��!f!�¹��:0�(�P�����
O��¹� to create a time window file. In this case, the time window
file is for the QC program.

The QCWIND program reads from the standard input the campaign name, the year and the session
and writes to the standard output time window information that can be used by QC. The output of
QCWIND is normally redirected to a file named Ô ��
[,1�]4 . Here is an example:

ãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'úcä�ì$ëMáÀIJÃ�H�SJKJR�ÃMUdÊÌçOó�è�aãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ä�ì$ëMáWÄPrdÊPÊ;çOó�è�aãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ä�ì$ëMádjJÄPlPldÊPÊÀçOó�è�aãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú�ú�ÔPÍ�hPÏJK�qML'ZJ]cõÀçOó�è�aÀÊg<�ìGk§ç@æCóãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú©ìJé�çÖ<�ìGk§ç@æCób@LO[PIQqML'ZJ]@S'qQ\@L'RJId\�S�H4ÏJKM_�X�H�SJ^JHPVJ[ÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆPÆ�ÆPÆPÆPÆ�ÆPÆPÆ�ÆYPYPYPYQ[P[Ì]P]dwPwÌ[P[4UPUfkvUPUPU_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_P_ÿPÿPÿPÿaOÄPÄPrÖaOl4aOrWlPlWlPl ktlPlPlûõ@_P_9\PH�S'[aOÄPÄPrÖaOl4aOrdjJmdoJÄ ktlPlPlûõ@_P_þb�SãJé'ñMæPì'AON@N�áOëPê`ãJáOê�I"ÂÞN�n�lM_'ú
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21. Bernese Processing Engine (BPE)

21.10 BPE Example

Together with the Bernese GPS Software Version 4.0 a BPE example is distributed to allow the user
to gain insight into the working of the BPE by looking at this concrete example.

As part of the installation procedure the example PCF file
!��"& · F /���0¤
O��&"� as well as the corres-

ponding example scripts and option directories are copied from the general   � area to the user-
specific  · area (e.g.  f� ! ��& ��!f!���&f· F /��10 
O��& � is copied to  ·�!"��&"��!G!��"& · F /���0¤
O��&"� ). After a suc-
cessful installation (including the BPE part) it should be possible for the user to start the pro-
cessing of the example campaign

!���&f· F /��10 (see Chapter 4) with the PCF
!��"& · F /���0¤
O��&"� right

away. The data files for the example campaign
!��"&f· F /���0 are available through anonymous ftp at

the AIUB (see Chapter 4). Please read the file
%�E"¹"!���E�
$� � � , available in the anonymous ftp dir-

ectory � #��"��·*�"E"%�
'E � ¹"����¸�E�� � , carefully before starting with the transfer of the example files. You
should create a campaign ( Menu 1.1 ) and the corresponding campaign directory and sub-directories
( Menu 1.2 ) according to the steps explained in Chapter 4 before downloading the BPE example
data.

The example PCF file is included here and the most important steps are described below:

ÿÿÌX�à�á�ìJä�å�ò�à�äQK�áOê�çPà�áPîÌ\@æJîPä Å X�KJ\`ÉÿWV�îPîdìJá�óPó)äOê�çxî�æ$êMä�ãdã'ç�é�àPçWâMæ'ç�ëcé;ÿÿdK�á�óPó)äOê�ç@ãGÂ�V�êxä�ô�é�ó�èMîPäÀX�KJ\Wç�á;è�à�á�ìJä�ãPãÀç�ëMäWä�ô�é�ó�èMîPä4ìJé�ó�èMé�æ'ï�ê4]@SJK'Ã�n�l;2@aÿXMLO]4UJKJH@LOX�b S'X�b�2']ML'HØKJVJ[PX�V@L�^JZxK�XJÃ XWq�V@L'bW\�S�H"kPkPkPkm�iPiÌÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPixa�m�iPiÌm�iPiWm�iPiÌm�iPiÌm�iPiÌm�iPidm�iPiÌm�iPiÌm�iPilPlMa�IJÃ�H�S@2JK�S'X4IJÃ�H�SJKJR�ÃMU éOê�÷ alPl�j;X�HJI�bPVPÍ IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPlMalPlPmÀ]PI�\�U�bJ] IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPl�jlPlJnWHPÔ�S�ÍJN�m IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPlPmlPl�oÌK�S']�KJwPT IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPlJnlPlPrWK�S']@U'XPX IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPl�olPlPudU�Z�^�]ML'\ IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPlPrlPlPÚÀ[�V�Ã�X�HJX IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPlPulPlPÄW^�X@U'IP]�b IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPlPÚlMaOlÌVJ]P]�ZJI@Ï IJÃ�H�SJKJR�ÃMU éOê�÷ a�lPlPÄlMaPa�K�S'[PX�VPH IJÃ�H�SJKJR�ÃMU éOê�÷ a�lMaOllMa'jÌ^�X@U�ÍPV�U IJÃ�H�S@2�ÍPV�U éOê�÷ a�lMaPalMaOmÌVJ]P]�ZJI@Ï IJÃ�H�S@2�ÍPV�U éOê�÷ a�lMa'jlMa$ndK�S'[PX�VPH IJÃ�H�S@2�ÍPV�U éOê�÷ a�lMaOmlMa'oÌ^�X@U'I@U�b IJÃ�H�S@2�LJS�\ éOê�÷ a�lMa$nlMaOrW^�X@U'I@U�b IJÃ�H�S�\PHJIPI éOê�÷ a�lMa'olMaOuWK�S'[PX�VPH IJÃ�H�S�\PHJIPI éOê�÷ a�lMaOrlMaOÚW^�X@UPÏ�L'\PVJX4IJÃ�H�S@2PÏ�L'\ éOê�÷ a�lMaOulMaOÄW^�X@UPÏ�L'\�2'X4IJÃ�H�S@2PÏ�L'\ K�XJÃMÏ�L'\ a�lMaOÚl�jJldÏ�L'\PÔPbPH IJÃ�H�S@2PÏ�L'\ éOê�÷ a�lMaOÄl�j@a�^�X@U'I@U�b IJÃ�H�S@2�LJS�Ô éOê�÷ a�l�jJll�jPjÌ^�X@U'I@U�b IJÃ�H�S@2�\@L'Ô éOê�÷ a�l�j@al�jJmWK�S'[PX�VPH IJÃ�H�S@2�\@L'Ô éOê�÷ a�l�jPjl�j�nd^�X@U'I@U�b IJÃ�H�S@2�\PÔPÍ éOê�÷ a�l�jJml�jPoÌK�S'[PX�VPH IJÃ�H�S@2�\PÔPÍ éOê�÷ a�l�j�nl�jJrÀIJÃ�H�S@2']PI�RQIJÃ�H�SJKJR�ÃMU éOê�÷ a�l�jPo
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21.10 BPE Example

ÿÿQé�åPå@æ'ç@æJáOêMéPîÌèMé�à�é�ó)ä�ç�ä�à@ãÌà�ä=<'ò`æ'à�ä�å4ð�á�àÌXMLO]�U ãÿXMLO]WÃMU'I�H X�V�UPU'q@S�HJ]4X�VPHPVJ[)a X�VPHPVJ[@j X�VPHPVJ[�m X�VPHPVJ[�n X�VPHPVJ[@o X�VPHPVJ[�rm�iPixa'jPiPiPiPiPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPiQÚ�iPiPiPiPiPiPiWÚ�iPiPiPiPiPiPilMaOÚ ú�çOó�è�alMaOÄ X�VPHPVPRPRJI�R4ú�çOó�è�aÿÿWb�ëMé�ç�U ãQæ'çÿN�VPH@L'VPÍPRJI4]PI@UJKJH@LOX�b@LJS�Z ]PI�\PV�Ã�RPb RJI�Z�^JbPwÚ�iPiPiPiPiPiPidn�l�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPiPi�iPiPiPi�iPiPi�iPiPiPi�i aOr�iPiPiPiPiPiPiPiPiPiPiPiPiPicjPiN32PS IJÃ�H�SJKJR�ÃMUdS�HPÍ@L'bd\@L'RJIQZPVJ[PI IML jN32�Ô VJ[�Í@L�^'Ã`L'bJY4\PHJIPIÒHJI@UOÃ�RPb�U I�^ jN32Jp VJ[�Í@L�^'Ã`L'bJY4\@L'ÔJIP]dHJI@UOÃ�RPb�U I@Ï jN32OÃ L'ZJXJÃ�b4UPS�R�Ã�b@LJS�ZdbJYPXPI Å ä�ï"k�H�mMÉ H�m jN32'N bJI@U�b@L'Z�^ÌN ÔJN jN32'q bJI@U�b@L'Z�^Ìq ÔJq jN32'X�R�ÃMU X�R�ÃMUü]�VJY@U sPl jN32'[ML'Z�ÃMUÐ[ML'Z�ÃMUÀ]�VJY@U _Ol j
The first section list scripts that are to be executed paired with the option directories that are to be
used with the scripts. Then there is a section that shows the parameters that are to be passed to the
scripts and finally there is a section that defines variables that are used in all scripts called by the PCF.
All of the scripts that are shown in the PCF are located in  ·�!��"&"% �G�"� and the option directories are
located in  ·�!�� ��� .

Notice that script 019
����� K ����� � specifies a CPU specifically. This will be the host that will be used

to run this script and an entry in the  ·�!"��� %�#�! ��&"��&"��¸×
�&"�"· file must exist with this CPU name, for
example:

ÿÀX�à�á�ìJä�ãPãQìJáOê�çPà�áPîWK�XJÃÖæ$ê�ð�á�àOó)é�ç@æJáOêK�XJÃ bPH�Ã�I32�ZPVJ[PI U'XPIPIP] Z�K�XJÃxU�\ LO]�RJId[�VPÔ�øWøPS�Í�UÚ�iPiPiPiPiPiPiQmPl�iPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPiPi�iPiPiPi�iPicÚ�iPiPiPiPiPiPidn�iPiPiÀn�iPiPiÌn�iPiPiÌn�iPiPiÀn�iPiPiK�XJÃ�a ãJé'ñMæPì \PV�U�b aÐaOlPlÑaOlPl j lK�XJÃMÏ�L'\ ãJé'ñMæPì \PV�U�b aÐaOlPlÑaOlPl j l
In the above case,

&�� · K ��� and
&"�"·80

use the same host and specifying
&�� · K ��� specifically in the PCF

file seems to have no advantage. In fact,
&"�"· K �-� could be changed to � ��× in the PCF file and the entry

CPUQIF could be taken out of
��&"��&"��¸×
�&"�"·

for the example CPU file shown above. However, there
are cases where it may be desirable to specify a specific CPU for a script when more than one host
is available for processing and one of the hosts is faster than the others. The

����� K �����"� script is very
CPU intensive and we may want to make sure that the script is run on a fast CPU.

The processing starts very straight forward with the generation of a standard orbit (PRETAB and
ORBGEN (the old DEFSTD)). Then the code and phase pre-processing is performed (RXOBV3,
CODCHK, CODSPP, SNGDIF, MAUPRP).

This brings us to
�º��!_/�/�R

. This step is called
����� E !��

, which means that the GPSEST residuals are
checked in order to remove bad phase double difference observations. For this procedure the pro-
grams GPSEST, RESRMS, and SERVOBS are used: GPSEST is run in a baseline mode saving
both the double difference .ÙØ residuals in residual files and the normal equations in NEQ files. The
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residual files are checked by program RESRMS followed by the program SERVOBS, which marks
the detected outliers in the single difference files according to the edit file generated by RESRMS.
The NEQ files are used with program ADDNEQ to get a network solution based on “uncleaned” (no
RESRMS) data. This solution is labelled “

E���/
”.

Now we are at
�º��!v/10+P

with the script called
�����f#�¹��

. Here the single difference files are processed
baseline by baseline saving the NEQ files. These NEQs are combined with ADDNEQ to give a
“cleaned” (after RESRMS) network solution. This solution is labelled “

E���#
”.

At
� ��!_/�0"S

we use GPSEST to estimate an ionosphere model to be used for the QIF ambiguity
fixing in

� ��!_/�0+Z
.�º��!_/10+)

is a
�����"E��f�

run using all single-difference files in one run with “
&�� %�%�E�& �

” correlations
(see Panel 4.5–2 ). This solution is labelled “

E��
”.�º��!_/10�Z�!�/�0"R

are examples for a parallel processing. The ambiguity fixing using the QIF strategy
with the ionosphere model from

�º��!_/�0+S
is done baseline-wise and more than one baseline may be

processed in parallel (depending on the entries in the CPU file  ·�!'��� %�#�!"��&"��& ��¸×
�&"� · ).

The GPSEST solutions of
�º��!9/�P�0

and
/�P�P

are similar to those of
�º��!v/10+)

, except that the ambigu-
ities are now fixed (

� ��!_/�P10
) and the elevation cut-off is set to 15 degrees (

�º��!_/�P�P
). The

� ��!_/�P10
solution is labelled “

E K ”, the
� ��!_/�P�P

solution “
E K # ”.

The following PCF variables are used for solution identifiers:»���� ()()( gives the first two characters of the standard orbit to be used. The orbit file name should
be of the form  ���  ¼  !W0 The first script (

E ·�%�����&�� �
) can be used to rename any input

orbit file name to the naming convention given above. Currently the
E ·�%�����&�� �

script does
practically nothing (only deleting some files).»�� ��()()( (
E��

above) is used to label all ambiguity-free results. The “
/
” and “

#
” are hard-coded

in the option panels; “
/
” is used for results before RESRMS has been run; “

#
” used to

identify correlations on the baseline level only.

V_Z ()()( (
E K above) is used to label all ambiguity-fixed results. The (hard-coded) “

#
” is used to

identify the 15 degrees elevation cut-off. The
E���/

solution is also run with 15 degrees to
make sure that the data is clean down to 15 degrees (of course also MAUPRP is run with
15 degrees cut-off). All other solutions (

E���#
,
E��

,
E K ) use a cut-off angle of 20 degrees.

For those programs, where extraction programs are available, the extraction program is used
(CODXTR, MPRXTR, GPSXTR, RESRMS summary) right after the program has been run. E.g.
in the

��¹"·��"%��
script not only MAUPRP but also the extraction program MPRXTR is run. The same

is true for the programs CODSPP, GPSEST, and ADDNEQ. All these extraction files are concat-
enated in the

E"·�%����G!�E�¸
script to form a “nice” protocol/overview of the processing. Two example

protocols are available in the
�f·��

directory of the example campaign
!���&f· F /��10 .

The example PCF file thus covers quite a lot of programs and different applications of these pro-
grams. It shows an example of the parallel capabilities of the BPE (

�º��! � /�0�Z�!�/10+R
) and also covers

the screening of residual files for outliers, the fixing of ambiguities, the use of baseline-wise and cor-
rect correlation and different elevation cut-off angles.
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