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1 INTRODUCTION
The CMS-Object Orientated Code for Optical Alignment has in the past been used to simulate the optical positioning system in the Endcaps of the Compact Muon Solenoid. We are now trying to adapt this program to incorporate the analog positioning system as well. Due to technical issues COCOA was not able to run on our system at FIT, therefore an account at Fermilab was setup with the purpose of running COCOA. Version 3.2.1 is now running in the Fermilab CMS environment. The following paragraphs will demonstrate how this is done. 
2 GETTING A CMS ACCOUNT
     2.1 Applying for a Visitor ID

To get a CMS account it is necessary to have a valid Fermilab ID. To apply for an ID offsite you must fill out a Users’ Office Identification Verification Form. The form is available at http://www.fnal.gov/faw/vidform/vidform.html (in HTML format) or in the preferred format at http://www.fnal.gov/faw/vidform/vidform.pdf  (PS format). This form must be completed and faxed to Hans Wenzel at (630)-840-2783. Hans will send acknowledgement once you have been assigned a VID. 
     2.2 Getting an FNALU Account

Once you have a valid VID you can apply for an account on the FNALU cluster. To do so you must use the Request Form for Computing Username and Primary Accounts located at http://computing.fnal.gov/cd/forms/acctreq_form.html . Where the form asks for a Supervisor/spokesperson, list Dan Green (e-mail address dgreen@fnal.gov). At the bottom of the form where it list Principle and Accounts choose FNALU.  Email Hans Wenzel at wenzel@fnal.gov once you have an FNALU account. He will create an account for you on the CMS machines.
     2.3 Kerberos and Cryptocards

To apply for your Kerberos Principle and Cryptocard you use the same application form as for a FNALU account (see above). In addition to selecting the FNALU account under Principals and Accounts also choose the Kerberos Principle and Cryptocard options. The Help Desk will send you an email when your cryptocard is available. You will have to email Hans to ask him to pick it up from the help desk and send it to you. You can get your Kerberos Principle password by calling Yolanda Valadez at (630) 840-8118.
     2.4 Accessing Your CMS Account

Once you have your FNALU account, Kerberos Principle, and Cryptocard, Hans will set you up on the CMS machines. To access your account you must use the ‘slogin’ command. You may type;
%   slogin  -t  bigmac.fnal.gov  +r  RH7                   for Redhat version 7

%   slogin  -t  bigmac.fnal.gov  +r  RH6                   for Redhat version 6

or 

%   slogin  bigmac.fnal.gov                                       for a default version of Linux.

The default version is Redhat version 7.3.  Because using the default version is easier, and because it just so happens to be the version of Linux we are interested in, it is probably the best login to use. You may also type your FNALU user name in the login. For example;

%   slogin username@bigmac.fnal.gov.

However since you are prompted with a challenge code at login the system will automatically recognize you by your cryptocard response.


The challenge code is an 8-digit numerical code given to you at the time of login. You must type this code into your cryptocard which will give you an 8-digit alphanumeric code to type into your terminal (please see appendix A for further help using your cryptocard). From the response code issued by your cryptocard the system will recognize you and log you in under your user name. The server for Redhat 6.x is popcorn#; for version 7.x it is hotdog#. You now have access to the “farm”. 

The first time you log in you should modify your startup file. This is necessary if you plan to use CMS software. If you use csh or tcsh (the default environment runs with a .tcsh shell), put the following lines in your .cshrc file: 

# Get ups environment, and then setup the shrc product 
# 
if ( -f "/afs/fnal.gov/ups/etc/setups.csh" ) then 
        source "/afs/fnal.gov/ups/etc/setups.csh"
endif 

if ( { ups exist shrc } ) then 
    setup shrc 
endif

#setup cms environment
source /afs/fnal.gov/files/code/cms/setup/cshrc 

#setup access to objectivity
source /afs/fnal.gov/files/code/cms/utils/objyenv.csh 6.0 
On cmsun1, put the following two lines into your startup file before setting up the cms environment:

#to get gmake 
setup gtools

#to sccess cvs
setup cvs


You are now ready to begin your CMS computing. 

3 OBTAINING THE RIGHT LIBRARIES

There are a few libraries that are necessary to run COCOA; they can be downloaded from CERN or FermiLab to your home directory or you can use the addresses for these libraries that are already present on the server. COCOA itself can be downloaded from;

/afs/cern.ch/cms/MUON/alignment/software/COCOA/

Within this directory you will find copies of versions 1.0.0 through the latest version (v.3.2.1). COCOA must be downloaded to your home directory. You can easily copy a compressed version (.tgz file for example) using the cp command the followed by the file you wish to copy and the address you wish to copy it to (your home directory). You can then decompress the file in your home directory by typing ‘gtar zxvf ‘ followed by the name of the tarred file. Once you have COCOA you can go library hunting!

     3.1 CLHEP

Depending on the version of COCOA you have downloaded you will need different versions of the CLHEP library. The older versions of COCOA use version 1.4 while the newer versions use version 1.8.0.2 (we will talk about the differences between the older and newer versions of COCOA in sections 4.1 and 4.2). CLHEP v. 1.4 is accessible at;
/afs/fnal.gov/files/code/cms/code1/sw/lhcxx/specific/lnx/CLHEP/1.4/

or

/afs/fnal.gov/files/code/cms/code1/sw/lhcxx/specific/redhat61/CLHEP/1.4/ .

For COCOA versions 3.0.0 or higher CLHEP version 1.8.0.2 is required. To have the exact version of the library required by COCOA, CLHEP was copied from CERN at;

/afs/cern.ch/cms/external/gcc-3.2/lcg/external/clhep/1.8.0.2/rh73_gcc32/

This file was used to compile COCOA v.3.2.1.

    3.2 Meschach

Only one version of the Meschach library is necessary to run COCOA. The file name is ‘meshach_linux_gcc2952.tgz’. It can be downloaded from;

/afs/cern.ch/cms/MUON/alignment/software/COCOA/

The file is decompressed in the same manner as COCOA ( using ‘gtar zxvf’). You should copy this file to your home directory.
     3.3 ObjectSpace

The ObjectSpace Toolkit is only necessary to run earlier versions of COCOA (the versions which do not implement the use of SCRAM). It can be accessed at 
/afs/fnal.gov/files/code/cms/code1/sw/lhcxx/specific/lnx/ObjectSpace/2.1/Toolkit/

/afs/fnal.gov/files/code/cms/code1/sw/lhcxx/specific/lnx/ObjectSpace/new/Toolkit/

or

/afs/fnal.gov/files/code/cms/code1/sw/lhcxx/specific/redhat61/ObjectSpace/2.1/Toolkit/

4 VERSIONS OF COCOA
     4.1 Earlier Versions

The earliest versions of COCOA implement a file titled ‘Makefile.common’ that contains the addresses of the Meschach, CLHEP, and ObjectSpace libraries. To run v.1.0.0 for example, one has to obtain access to these directories and change a few lines in the Makefile. From these modifications, the program should compile; that is if you have Redhat 6.1 with the egcs 1.1.2 C++ compiler (we did try this at Fermilab with the Redhat6.1 environment). To compile the command ‘gmake new’ was to be typed on the cocoa directory command line. We were not able to run this particular version, there were issues will compiler incompatibility, inaccurate library paths being set, and COCOA not being able to find specific files. Modifications were made to later versions that did not implement the Makefile to compile.


These modifications were made to some of the 2.x versions of COCOA so that there was no need for a Makefile (this was after we had worked with some of these versions with a Makefile). We worked with v.2.4 which requires Redhat7.3 and gcc v.2.95. This version no longer required the use of ObjectSpace after the new modifications were made so the Meschach library and CLHEP v1.8.0.0 were the only libraries necessary to run the program.  In file cocoa/config/cernconfigure_cocoa.csh the locations of the Meschach and CLHEP libraries were set. The program could then be compiled by typing ‘source config/cernconfigure_cocoa.csh’ in the cocoa directory, followed by typing ‘make’ followed by ‘make bin’ in the cocoa/source directory. The ‘source’ command seemed to compile correctly, however with the ‘make’ and ‘make bin’ commands there were issues with finding specific directories within the libraries. 
     4.2 Newer Versions and SCRAM

Versions 3.0.0 and higher use SCRAM. We decided to use v.3.2.1 which compiled and so far seems to be running correctly. Meschach and CLHEP v.1.8.0.2 are the only libraries necessary to run the program. The default paths for these libraries are set at 
/afs/cern.ch/user/a/arce/public/html/alignment/meschach/linux        for meschach

and,

/afs/cern.ch/cms/external/gcc-3.2/lcg/external/clhep/1.8.0.2/rh73_gcc32/    for CLHEP.

The default path for Meschach was maintained because no other path seemed to compile correctly; however, CLHEP was copied to the home directory and the new address was used. To change the paths type

 scram setup –i meschach

 Once your paths are set you may type 
eval `scram runtime –csh`         (beware of the inverted quotes!).
 You should not receive any output from this command if you typed it correctly and your paths are accurate. Once this has run successfully you should be able to run you executable by typing the command cocoa (now a valid command) followed by the input file. For example 

cocoa ‘my_input_file.txt’

Now you must write the input file. 

5 RUNNING COCOA
     5.1 Running an Example

The first example we tried to run was a laser hitting a two-dimensional sensor.

The example was found in the Primer for v.1.0.0, no Primer was found for later versions of COCOA. The input file from the Primer example would look like this one: 
// system composed of one laser and one 2D sensor 1 m apart in Z 

GLOBAL_OPTIONS 
length_error_dimension 2 
angle_value_dimension 3 
angle_error_dimension 2 

PARAMETERS 
pos_laser 0 
err_pos 1000 
err_ang 1000 

SYSTEM_TREE_DESCRIPTION 

object system laser sensor2D 

SYSTEM_TREE_DATA 
system s 
  laser laser // this is the laser 
      centre 
        X  pos_laser 1000  unk 
        Y  pos_laser 1000  unk 
        Z  pos_laser 0.    fix 
      angles 
        X   0  err_ang  cal 
        Y   0  err_ang  cal 
        Z   0  err_ang  cal 
  sensor2D sens 
      centre  // this is the sensor centre 
        X   0  err_pos  cal 
        Y   0  err_pos  cal 
        Z 1000 err_pos  cal 
      angles 
        X   0  err_ang  cal 
        Y   0  err_ang  cal 
        Z   0  err_ang  cal 
  

MEASUREMENTS 

SENSOR2D 
  s/laser & s/sens 
  H  0.1   50 
  V -0.02  50 

    The output file would look something like the following;

Fit iteration 0 ... 
Fit iteration 1 ... 
Fit iteration 2 ... 

FITTED ENTRY VALUES 
NoEnt_unk             Optical Object           Parameter   value   +-  orig.val   +-  quality 
     0                       s/laser        Centre X      0.1+- 1417.75        0+-    1000 Q2 
     1                       s/laser        Centre Y     -0.02+- 1417.74        0+-    1000 Q2 
                             s/laser        Angles X -1.03733e-05+-    1000        0+-    1000 Q1 
                             s/laser        Angles Y -1.03734e-05+-    1000        0+-    1000 Q1 
                             s/laser        Angles Z 5.73073e-18+-    1000        0+-    1000 Q1 
                              s/sens        Centre X 1.81049e-07+- 999.999        0+-    1000 Q1 
                              s/sens        Centre Y -1.81049e-07+-    1000        0+-    1000 Q1 
                              s/sens        Centre Z        1+-    1000        1+-    1000 Q1 
                              s/sens        Angles X -4.06156e-16+-    1000        0+-    1000 Q1 
                              s/sens        Angles Y -3.81436e-16+-    1000        0+-    1000 Q1 
                              s/sens        Angles Z -1.06995e-11+-    1000        0+-    1000 Q1 

CORRELATION BETWEEN 'unk' ENTRIES: 
No_1  No_2   correlation 
(0)     (1) 0.00497521 
We were not able produce an output file. There is an error in reading the input file that has as of yet been unidentified. The error probably arises from some change in code in the newer versions that sets there input files apart from the older versions. The program is trying to read the input we give it but it cannot; there is an issue with section order which we are to work out before any further progress is to be made. 


There are much more detailed examples to run which pertain directly to EMU alignment at;


 http://home.fnal.gov/~maeshima/alignment/COCOA/COCOA_Simulation.htm
These example were written by Robert Lee and are extensive in there treatment of EMU alignment. After we are familiar with the basics of the program they are the next set of examples that we will run through before we begin to write input files.
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APPENDIX A: USING YOUR CRYPTOCARD

Once you have your cryptocard you may be wondering how exactly to use it. These instructions are specifically for logging in to your CMS account using ‘slogin’. 

1. Turn the cryptocard card on using the MENU button and enter your pin when prompted then press the ENT (enter) button.

2. The word “CONTRAST” will appear on your screen. Press the MENU button. You will see the word “RESYNC”, press the ENT button.

3. Enter the eight digit challenge code given to you upon login and press ENT.

4. An eight digit alphanumeric code will appear on your cryptocard screen, this is your password; type it on your computer screen where prompted to enter your password after the challenge code is given. Use capital letters (also note that any time you see 0 it is usually a zero, we’ve never actually encountered it as a letter).
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