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Abstract:

          This is a little brief of the CDF upgrades concentrating on the software review and survey of the reconstruction code used in RUN1. 
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INTRODUCTION





         Calorimeter is part of CDF detector that works by taking a bunch of energy deposited by particles, then these events are pickup by data aquisiton system which translates the signal and sent to the computers to be  analyze by scientists. Muon detector is a group of drift chambers who's tracking system measure the position, direction and other information from muons particles. Calorimeter and muon detectors  are just some parts of CDF detector that are being incrementied for RUN2. This paper will talk about the effect  that  changes in the hardware have to the software, and the steps to follow to the software changes, from identifing the routines and examine the codes to reuse or re-engineered it.





THEORY





         In experimental subatomic physics, detectors are one of the most important tools for the particle study. Fermilab the world's highest energy accelerator, colliding antiprotons with protons, have two principals collider detectors and one of them is the CDF DETECTOR. This one is the first general purpose detector, and consist of 2000 Tons of moveable detector machine. This machine consist of a series of parts who works together in the detection of all kind of subatamics particles. Those parts are:  the solenoidal magnet, steel yoke, tracking chambers, elctromagnetic shower counters,  hadron calorimeters, muon chambers, two identical foward/bakward detectors comisting of segmented time-of-flight counters, electromagnetic shower counters, hadron calorimeter and muon toroidal spectrometer (see figure 1).    
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                                           FIGURE  1



         As history tells, us experience is the best way to learn and the CDF team work learned from the last run about some problems in the hardware configuration of the detector that cause holes in the detection of muons particles. This and others problems are being fixed up, but, not all changes are due to problems with the detector, others are just to increment the sensitivity of it. We can not forget that, changes in the hardware cause changes in the software too, and for that reason they  can not be separated.





 HARDWARE CHANGES:



            A. CALORIMETRY SYSTEMS



       Lets start defining � EMBED Equation  ��� where � EMBED "Equation" "Word Object5" \* mergeformat  ��� is a variable that physicist use to define the range of the possible angles that can been taken by the particles tracks  (see figure 3). For Run II the central calorimetry of Run I is maintained, but in forward region |� EMBED "Equation" "Word Object1" \* mergeformat  ���| � EMBED "Equation" "Word Object2" \* mergeformat  ��� 1.0, the old gas  based system is replaced with a new scintillating tile plug calorimeter. This change is been made because the gas system didn't work like CDF experts expected, also they need to increment the velocity of recompilation of data and scintillation system give them this opportunity. Scintillation system is one based in the photoelectric effect, it use the scintillation plastic to produce photons when particle cross it, and a phototube to expand the signal (see figure 2).

              �   

FIGURE 2 
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                                   FIGURE 3

  B. MUON SYSTEMS



              In the last run, one of the problems was that between  � EMBED "Equation" "Word Object7" \* mergeformat  ���=1  and � EMBED "Equation" "Word Object8" \* mergeformat  ���=2 muon particles could not were  detected (see figure 4). So, the new configuration of the forward muon system expect correct this problem (figure 4). Otherwise the central muon system functioned well in Run 1, and changes just presents increments in it. In the CMU (central muon upgrade) the cell scheme will be change from alternate cells to adjacent cells, also the CMU's chambers will have a new pre-amplifiers, the reason is the high rates that they will have to handle in Run2. 

�

                                 FIGURE 4

   SOFTWARE CHANGES:

        The software changes come for a few reason, one of this is the  hardware changes, but, not everything is just for that reason. CDF software division are developing new strategy to reach the ultimate goal of the upgrades that is make an efficient, friendly, and power-full interface to the physicist. This tool will give the scientist means necessary to the analysis and study of the particles. Another point to know is the meaning of the word modules, It is a collection of subroutines that perform a specific analysis task. Modules can exist  in three different types input, output and normal. Input modules are those that read events from different places, output modules are those one that perform the output of data from a program, and normal modules are typical analysis sub-programs. But we before reach the goal we have to follow a sequence of steps.



               A.  Identify candidates, routines or programs, to be refused or re-engineered for RUN2.   



              B. Make maps of all the subroutine that your program call.



               C.  Analyize those routines  or programs.

                                a-If is a module type of it. 

                                b-Commons and data flow

                                c- Documentation

               D. Pass the information to an expert in the area who with others experts will decide which routine will be reused and which one will be re-engineered.

               E. Reused or re-engineered the routines. 





EXPERIMENTAL DETAILS





          The fist thing that we have to know about, is the tools used in the creation of the information files that will be mention later in the paper. The UNIX system is an operativing system develop by AT&T, and was the key tool in this summer work. Here are the commands used in  the creation of the mentioned information files.



             1- setup off-line version_7_12 -- This command setup the account to the off-line version_7_12 definition, commands, and include some files.



             2- cd $C_EXAMPLES -- This command change the directory to  $C_EXAMPLES. 



             3- dir *prod* -- This command show the contents of the prod's directory who is inside of $C_EXAMPLES directory.



             4- cat buid_link_ prodtn.csh -- This command show the contents inside the buid_link_prodtn.csh file, where are all the name of the all modules.



               5 - dir $C_DIC/*program-name*  or  grep -i routine-name $C_DIC/*.uic -- those commands are to find out the routine names of each program, in this case modules. 



          After get all the modules with its owns routines,  it's time to start searching the sub-routines in the file called "cross.map", and to have a complete information it is necessary look for them inside the "tree" directory too. 



This is an example of the result of one of the information file:



CMETS:



      CMEDEC, CMETSI, CMETBE, CMETSA, CMETSE, CMETBO, CMETST



      



                          --- ANDDBK 

                         |      ANDENT

                         |      ANDFIL 

                         |      ANDMOD

      CMEDEC --- |       CMETBE 

                         |      CMETSA 

                         |      CMETSE

                         |      CMETSI

                          --- CMETST

                 

          

         

                         --- BDROP

                        |      BGARB

      CMETSI --- |      BLIST 

                        |      BMAKE 

                        |      BOPTN

                         --- ERLOGR

             

    





                           --- BLOCAT

                         |       CMSRVY:: :: :: :: :: :: ::

                                            :: {DBOPEN} ::

                         |                  :: {ERLOGR}  ::

                                            :: {DBTRNA} ::

                         |                  :: {DBGETA}  ::

                                            :: {DBCLOS}  ::

                         |                  :: {BLOCAT}  ::

                                            :: {BDROP}    ::

                         |                  :: {BGARB}    ::

                                             :: :: :: :: :: :: ::

                         |       

                                 ERLOGR

                         |       LDET

                                 RDET

                         |       UPKVAX: : : : : : : : : : : : : : : : : : :  

                                           ::        {VZERO}                ::

                         |                 ::        {BOSAR}                ::

                                           ::        {ERLOGR}              ::

                         |                 ::        {CHKLOG}              ::

                                           ::        {BLOPEN}              ::

                         |                 ::        {BLREAD}              ::

                                           ::  MATBTC++++++++++  ::

                         |                 ::              + {BLOCAT} +  ::  

     CMETBE ---                    ::             + {YBERMS}  +  ::

                         |                 ::               ++++++++++   ::

                                           ::  SHABTC++++++++++   ::

                         |                 ::             + {BLOCAT}  +  ::

                                           ::             + {YBERMS}  +  ::

                         |                 ::               ++++++++++   ::

                                           ::                                      ::

                         |                 ::   NEIBTC++++++++++    ::

                                           ::             + {BLOCAT}  +  ::

                         |                 ::             + {YBERMS}   +  ::

                                           ::             +++++++++++   ::

                         |                 ::   {BLOCAT}                    ::

                                           ::   {BLCLOS}                    ::

                         |                 ::                                      ::

                                           ::   BFINIT++++++++++   ::

                         |                 ::             + {CHKLOG} +   ::

                                           ::             + {ERLOGR} +   ::

                         |                 ::             + {MVBITS} +    ::

                                           ::             ++++++++++    ::

                         |                   :: :: :: :: :: :: :: :: :: :: :: :: :: 

                            ---





                            --- ANPTRG

                          |       BLOCAT 

                                  CMBFLD:: :: :: :: :: :: :: :: :: :: :: :: ::  :: :: :: ::

                          |                 :: RDET                                         ::

                                            :: BFIELD+ + + + + + + + + + + +  ::

                          |                 ::          + RDET                         +  ::

                                            ::          + {UCOPY}                    +  ::

                          |                 ::          + {VZERO}                     +  ::

                                            ::          + INVTRN========        +  ::

                          |                 ::          +           = {VZERO} =      +  ::

                                            ::          +             ========         +  ::

                          |                 ::          + FINT2 (1)========      +  ::

                                            ::          +             = {ERLOGR} =  +  ::

                          |                 ::          +               =========      +  ::

                                            ::          + FMUMAG                    +  ::

                          |                 ::          + BROTAT                      +  ::

                                            ::          + TMUMAG                    +  ::

                          |                 ::            + + + + + + + + + + + + +  ::

                                            ::{ERLOGR}                                     ::

                          |                   :: :: :: :: :: :: :: :: :: :: :: ::  :: :: :: :: :: ::

  

                          |       CMUETS:: :: :: :: :: :: :: :: :: :: :: :: ::  :: :: :: ::

                                           :: {BLOCAT}                                  ::

      CMETSA --- |                 :: {ERLOGR}                                  ::

                                           :: {BIGEST}                                    ::

                         |                 :: {BOPTN}                                     ::

                                           :: {BMAKE}                                    ::

                         |                 :: {BGARB}                                     ::

                                          :: CMDAQS++++++++                     ::

                         |                ::            + CMUEUL +                     ::

                                          ::             ++++++++                       ::

                         |                :: CMXYFN++++++++                      ::

                                          ::           + CMXYTR +                      ::

                         |                ::             ++++++++                       ::

                                          :: CMZYFN++++++++                      ::

                         |                ::            + CMZYTR +                      ::

                                          ::             ++++++++                       ::

                         |                :: CMUMAT++++++++                     ::

                                          ::            + CMUSLP +                     ::

                         |                ::              ++++++++                      ::

                                          :: CMUWRT+++++++++++++++++   ::

                         |                ::             + {BTPACK}                 + ::

                                          ::             + {BOPTN}                   + ::

                         |                ::             + {BMAKE}                  + ::

                                          ::             + {ERLOGR}                 + ::

                         |                ::             + CMUPRD=========    + ::

                                          ::             +           = {BLOCAT} = + ::

                         |                ::             +              =========    + ::

                                          ::              ++++++++++++++++ +  ::

                         |                ::                                                   ::

                                          :: {MDROP}                                    ::

                         |                  :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: ::       

                          ---



 

      CMETSE --- none     



      CMETBO --- none



      CMETST --- none

  

        In the next step my supervisor Liz Sexton-Kennedy selected the routines and sub-routines that all the system program use to be analyze in detail. Here is an example of the results:



       Routines with "NUMBER") are calling by *NAME* routines.

Routines with "LETTER") are calling by "NUMBER") routines.

Routines with ("NUMBER") are calling by "LETTER") routines.

Ruotines with ("LETTER") are calling by ("NUMBER") routines. 



Routines:

                                              

      *Calorimetry*                               

                1) Caleve- Yes documented.       

                   - out: TOWE, PEAE, PHWE, FEAE, FHWE



                           Commons used:          

                                                  

                               DSTWE    JOBSTR     

                               BCS      CADECM    

                               LOGUNI   CADSCL    

                               JOBSTI   STRTOW    

                               JOBLRI   CALOCM    

                               JOBEVC   GASCMO       

                               PEDDED   L3DEDR    

                               COMSPT   COMSPM    

                               CALOCM2  

                                    

                               

                            a) CALBD- NO documented

                               - Data bank



                                      Commons used:

                                            

                                         DSTWE     GASCMO

                                         CADECM    PEDDED

                                         CADSCL    L3DEDR

                                         CADX16    COMSPT

                                         CALOCM    COMSPM

                                         CALOCM2   PPEMMAP

                                         PEMQDF    PEMLKG

                                         FPEMC     

 

                            b) CCRDTE- A few document

                               - in:CCRD

                               - out:CCRE

                               - work with CENTRAL

                                       commons used:

     

                                          LOGUNI   JOBSTR

                                          JOBSTI   CCRWED

                                          BCS      CALOCM

                                          JOBLRI   GASCMO

                                          JOBEVC   PEDDED

                                          L3DEDR   COMSPT

                                          COMSPM   CALOCM2

  



                                   (1) CNSCCR- No documented

                                       - Reads 1st array in common

                                         writes to 2nd 



                                               common used:

                                               

                                                 CCRWED



                            c) CEMSPT- A few document

                               - Work with central electromagnetic

                               - Cleans up spikes

                               - out TOWE



                                     Commons used:



                                         DSTWE     JOBEVC

                                         BCS       JOBSTR

                                         LOGUNI    CALOCM

                                         JOBSTI    GASCMO

                                         JOBLRI    PEDDED

                                         L3DEDR    COMSPT

                                         COMSPM    CALOCM2

                                            

                                            



                            d) CESDTE- Yes dovumented

                               - in:CESD

                               - out:CESE

                               _ Central



                                     commons used:

                                         

                                          LOGUNI    BCS

                                          JOBSTI    CESBLK

                                          JOBLRI    CESWED

                                          JOBEVC    CALOCM/

                                          JOBSTR    GASCMO

                                          PEDDED    L3DEDR

                                          COMSPT    COMSPM

                                          CALOCM2   CESBLK

                                          

                                  (1) CESBLO- No documented

                                      - out:ces



                                            Common used:

              

                                                 CESBLK



                             

                            e) CHASPT- No documented       

                               = Work with central halbrom

                               - cleans up CHA

                               - out:TOWE



                                     No common

                                     





                            f) FIXCMP-Yes, documented

                               - Multiples Data bank



                                        Common used:

                                         

                                           KALI     LOGUNI

                                           JOBSTI   JOBEVC

                                           JOBLRI   JOBSTR

                                                           

   



CONCLUSION



    After study and work with the CDF upgrade jobs  I just can make a simple conclusion. CDF people have a lot of work to do but if they continue working like they are doing the tools to discover new particles knowledge will be in the scientist hands. The work that I did this summer just was the beginning of the software upgrades and they are a very important ones. So if we did a good base, probably the results in upgrades probably  will be a good ones.
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