z/OS Parallel Access Volume (PAV) Analysis Tool
Installing the Tool
· Download the following 3 OBJs for a desire release. 
SYNCEXIT

ENFEXIT

PAVMONTR

Note:
HBB7720 = z/OS 1.7


HBB7730 = z/OS 1.8


HBB7740 = z/OS 1.9


HBB7750 = z/OS 1.10

Note: Due to system incompatibilities it is important to use the correct
 level of the tool for the system you are running it on.  For example, the z/OS 1.9 level of the tool will not work on a pre-z/OS 1.9 system level. 
· Move downloaded files from your PC to an MVS host using command prompt window.

· Allocate a partition dataset to hold your OBJs files on your host system 

C:\ cd to your directory where above OBJs are stored.

C:\ ftp to your MVS host and login to your id.

FTP> cd to your.obj.dataset
FTP> bin

FTP> put syncexit.release# syncexit

FTP> put enfcexit.release# enfexit

FTP> put pavmontr.release# pavmontr

FTP> quit


· These OBJs are linked together into an APF authorized dataset.   

Here's an example:


       Note: Please update linklib and OBJ dataset names and volser information.

//LINKEDIT EXEC PGM=HEWL,PARM='LIST,LET,NCAL,RENT,XREF,NORES'           

//SYSPRINT DD   SYSOUT=A                                                

//SYSUT1   DD   UNIT=SYSDA,SPACE=(1024,(200,20))                        

//SYSLMOD  DD   DSN=your.linklib.dataset,UNIT=unit,VOL=SER=volser,      

//    DISP=SHR                                                          

//IN1      DD   DSN=Your.obj.dataset,DISP=SHR                             

//SYSLIN   DD   *                                                       

  INCLUDE IN1(PAVMONTR)                                                 

  INCLUDE IN1(SYNCEXIT)                                                 

  INCLUDE IN1(ENFEXIT)                                                  

  SETCODE AC(1)                                                         

           NAME PAVMONTR(R)                                               

/*  
Running the Tool

· An output dataset is needed to run the PAV Analysis tool.  

· You can pre-allocate it with record format = FB, LRECL = 0 and block size = 0 
OR
· Allocate the dataset directly in the JCL.
· Use the JCL provided below to invoke the PAV Analysis tool if the output dataset is pre-allocated.
//RUNPAVMN JOB MSGLEVEL=(1,1)                                    

//STEP EXEC PGM=PAVMONTR,PARM='hhmmssth',TIME=NOLIMIT            

//SYSPRINT DD SYSOUT=A                                           

//SYSABEND DD SYSOUT=A                                           

//PVDATA   DD UNIT=3390,VOL=SER=volser,DSNAME=Your.output.dataset,              

//     DISP=OLD                                                  


       Use the following JCL if allocating the dataset directly from this JCL.

//RUNPAVMN JOB MSGLEVEL=(1,1)                                    

//STEP EXEC PGM=PAVMONTR,PARM='hhmmssth',TIME=NOLIMIT            

//SYSPRINT DD SYSOUT=A                                           

//SYSABEND DD SYSOUT=A                                           

//PVDATA   DD DISP=(,CATLG),DSN=your.output.dataset,     

//            UNIT=3390,VOL=SER=volser,                    

//            LRECL=0,BLKSIZE=0,RECFM=FB,DSORG=PS, 

 
   //            SPACE=(CYL,(30,30))          
PAV Analysis  tool will be re-invoked at interval specified in JCL. 

Parameters are in the form of  ‘HHMMSSTH’

             Where: 
HH is hours


      
MM is minutes



SS is seconds



T is the tenth of a second                 

                     
H  is the hundredth of a second             

e.g., If PARM=00003000 is specified, PAVMONTR will re-run every 30 seconds to collect data.
Let the tool run for a while and end it by responding to WTOR.  

Plotting the Data
Here is the layout of data found in the output dataset.

3    Delta_LSS(*),                                   

  5    D_SSID   Bit(16),                             

  5    D_Version Fixed(8),                           

  5    *        Char(1),                              

  5    D_TOD    Char(8),                             

  5    D_Elapsed_Time Bit(32),                       

  5    D_TokenNed Char(48),                          

  5    Delta_entries(0:255) Char(16) Bdy(word),      

    7    D_DevData,                                  

      9    D_DevNum Char(2),                         

      9    D_Flags  Bit(8),                          

        11   D_PavBase Bit(1),                       

        11   D_PavAlias Bit(1),                      

        11   D_DevValid Bit(1),                      

      9    *        Char(1),                         

      9    D_UcbMBI Fixed(16),                       

      9    *        Char(2),                         

    7    D_IoCount Fixed(32),                        

    7    D_ServTime Fixed(31);

· You can use any Statistical analysis program to analyze the output data.  In lab, we have used a SAS program (see example below) to plot the 3 dimensional graph. 
//PAVPLOT  JOB 'D1008P,D10,?',SYSTEM.TEST,                                    

//             CLASS=J,MSGLEVEL=(1,1),NOTIFY=&SYSUID                          

//*                                                                           

//OUTDD OUTPUT DEFAULT=YES,JESDS=ALL,OUTDISP=(HOLD,HOLD)                      

//*                                                                           

//SAS     EXEC SASV8,CONFIG=SHANNON.SAS.CONFIG,                               

//             REGION=0M,TIME=100                                             

//SYSUDUMP  DD SYSOUT=*                                                       

//PAVDATA   DD DSN=Your.Output.Dataset,DISP=SHR                        

//SASUSER   DD DSN=SHANNON.SASUSER.DATA,DISP=OLD                              

//SYSIN     DD *                                                              

OPTIONS NOCENTER;                                                             

  /*************************************************************/             

  /*   READ THE PAV ANALYSIS  DATA                             */             

  /*************************************************************/             

DATA PAVDATA;                                                                 

  INFILE PAVDATA STOPOVER LENGTH=LENGTH COL=COL;                              

  INPUT @1  SSID     PIB2.                                                    

        @5  TIME     TODSTAMP8.                                               

        @13 ELAPSED  PIB4. @;                                                 

   /************************************************************/        

   /*  FIND THE MAX SERVICE TIME OF THE PAVS IN THIS RECORD    */        

   /************************************************************/        

   MAX_SERV = 0;                                                              

   DO PTR = 65 TO 4145 BY 16;                                                 

     INPUT @PTR      DEVNUM   PIB2.                                           

                     DEVFLAGS PIB1.                                           

           +9        SERVTIME PIB4. @;                                        

     IF DEVFLAGS = '.11.....'B THEN                                           

       DO;                                                                    

         MAX_SERV = MAX(MAX_SERV,SERVTIME);                                   

       END;                                                                   

   END;                                                                       

  /*************************************************************/       

  /*  IGNORE THE RECORD IF ALL OF THE SERVICE TIMES ARE VERY   */ 

  /*  SMALL                                                    */       

  /*************************************************************/       

  IF MAX_SERV < 100 THEN DELETE;                                            

  DO PTR = 65 TO 4145 BY 16;                                                

    INPUT @PTR      DEVNUM   PIB2.                                          

                    DEVFLAGS PIB1.                                          

          +9        SERVTIME PIB4. @;                                       

    FORMAT SSID   HEX4.;                                                    

    FORMAT DEVNUM HEX4.;                                                    

    FORMAT DEVFLAGS HEX2.;                                                  

    FORMAT TIME DATETIME.;                                                  

  /*************************************************************/       

  /*  ONLY MAKE AN OBSERVATION FOR A PAV ALIAS                 */       

  /*************************************************************/       

    IF DEVFLAGS = '.11.....'B THEN                                          

      DO;                                                                   

        BUSYTIME = SERVTIME / ELAPSED;                                      

        FORMAT BUSYTIME PERCENT.;                                           

        KEEP TIME SSID BUSYTIME DEVNUM ELAPSED SERVTIME;                    

        OUTPUT;                  /* OUTPUT THE OBSERVATION     */      

      END;                                                                  

  END;                                                                      

  /*************************************************************/       

  /*  SORT THE OBSERVATIONS INTO DESCENDING ORDER BY BUSY TIME */       

  /*************************************************************/       

  PROC SORT;                                                                

   BY SSID TIME DESCENDING BUSYTIME;                                        

  /*************************************************************/       

  /*  ADD A SEQUENCE NUMBER TO EACH OBSERVATION                */       

  /*************************************************************/       

  DATA;                                                                     

   SET;                                                                     

    BY SSID TIME;                                                             

    IF FIRST.TIME THEN SEQNUM = 0;                                            

    SEQNUM = SEQNUM + 1;                                                      

    RETAIN SEQNUM;                                                            

   TITLE 'PAV ALIAS UTILIZATION';                                             

   LIBNAME SASUSER 'SHANNON.SASUSER.DATA';                                    

   GOPTIONS NODISPLAY DEVICE=GDDM793;                                         

   /************************************************************/        

   /*  CREATE A 3-D PLOT, ONE PLOT FOR EACH SSID               */        

   /*  THE X AXIS IS THE SEQUENCE NUMBER                       */        

   /*  THE Y AXIS IS THE TIME OF DAY                           */        

   /*  THE Z AXIS IS PERCENT BUSY OF PAV                       */        

   /************************************************************/        

   PROC G3D  GOUT=SASUSER.PAVPLOT;                                            

    BY SSID;                                                                  

    PLOT SEQNUM * TIME = BUSYTIME / ROTATE = 250;                             

//                                                                            

Sample Output
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PAV Analysis Tool Sample Output

PAV Analysis Tool Sample Output

- Sum device busy time on a device number basis over time

- Sort on the sum of device busy time

- Plot time vs device utilization vs device number  to show devices not used
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