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Abstract

• I will show you how I make useful charts and graphs,

• ... of data born on CMS, 

• ... without the data ever leaving CMS,

• ... and sometimes totally unattended,

• ... and I give away the software on www.vm.ibm.com.

https://www.vm.ibm.com/


Agenda 

• I live on CMS, and why I live there

• What was missing

• What I wanted, and what I had to work with

• What I found

• What I did

• Some examples



My Situation



I Live on CMS

• We measure z/VM workloads

• MONWRITE is a CMS program that produces a CMS file

• PERFKIT BATCH is a CMS program that produces a CMS file

• Our measurement data gets archived in the CMS Shared File System

• So you can imagine that pretty much all day long, I live on CMS
• I look at Perfkit listings

• I slice-and-dice the monitor data in new ways, per each measurement

• I talk to my friends about what I saw in the data



What We Do with MONWRITE Data

MVSEL EXEC

MONWRITE 
data

Output of the 
MONWRITE 

program, 4 KB 
chunks of 

monitor records, 
not human 
readable

Very large family of 
tools usually named 
DxRy EXEC but there 

are others too

XEDIT macro for looking 
at raw monitor records 

with your eyes

MVU XEDIT

MVSEL 
output file

CMS command to generate 
Perfkit reports

Execs that mine or improve 
Perfkit's output

output 
files

PERFKIT 
listing file

Giant listing file containing 
Perfkit’s generated reports

output 
files

Very large family 
of postprocessors 

Very large family of 
tools usually named 
DxRy EXEC but there 

are others too

output 
files

Every CMS file record 
holds exactly one 

monitor record, not 
human readable

PERFKIT 
BATCH

Record deblocker with 
selection capability

This is entirely a CMS environment.
I spend a good amount of my time in XEDIT, looking at reports.

this input 
is a CMS 
file all these 

outputs are 
CMS files



What's Missing?

• Charts!

• Useful for:

• Showing our friends what happened

• Putting into the z/VM Performance Report

• In 2013 the state of the art was:

• Cut-and-paste your data into Excel

• Have Excel draw the chart for you

• Reasons that approach frustrated me

• Tedious, error-prone, mind-numbing

• Why do I have to drag my data to another
platform just to make a chart?

• The insult of "Oh, CMS can't do that."

• The z/VM Performance Report did not look 
uniform

• Not easily automated



So Here's Where I Sat

What I Had
• A bunch of data born 

on CMS

Assets Already In Hand  
• Rexx and Pipelines for data 

extraction and massaging

• A CMS-based web server
• Serves HTML files out of SFS

• Browsers can draw things

• A way to draw a chart
• Without cut-and-paste

• Without moving the 
data elsewhere

• Maybe even while I 
was asleep

What I Wanted  



Elements of the Solution



What I Found

• The Google Visualization API
• https://developers.google.com/chart/

• This thing lets one use JavaScript to express a chart

• Put the JavaScript into an HTML file

• Get a browser to fetch the HTML file

• Ta-da! The browser draws the chart for you

https://developers.google.com/chart/


HTML File Containing JavaScript?

HTML file describes chart                                                                                              Browser draws chart      



How I Exploited the Google Visualization API

HTML file that 
invokes Google API 
to draw the charts  

CMS flat file 
containing simple, 

standard 
descriptions of 

some charts to be 
drawn

TAB2GC EXEC

"Table to Google Chart"

- CMS exec
- Reads flat file
- Generates JavaScript
- Emits HTML file



A TAB2GC Input File

XEDIT session of file GONG-02 TAB2GC                                               Browser's rendering of file GONG-02 HTML



Running and Clicking

TAB2GC EXEC prints 
URL on 3270 screen

Just double-click on 
the URL.  PComm
launches the 
browser.

Run from FILELIST



In Practice

SFS 
directory

Farm of CMS-based 
web servers

my CMS guest

my laptop

TAB2GC

secure telnet

https



Kinds of Charts TAB2GC Can Draw

• Line chart
• Scatter chart
• Column chart
• Stacked column chart

The Google API can do a lot 
more kinds.  These were just 
the ones I needed every day as 
a performance analyst.

https://gdlvmweb.endicott.ibm.com/perf/graphs/bowling.html

https://gdlvmweb.endicott.ibm.com/perf/graphs/bowling.html


What Data Can We Chart?



What Can We Chart?

• Any data we can reach from CMS
• Just array the data into a file of filetype TAB2GC

• Then invoke TAB2GC EXEC

• This creates an HTML file containing your charts.

• Then just use a web browser to visit the HTML file.



Perfkit Listings Are Attractive Targets

• Especially LOG 
reports

• Or the same 
line from every 
INTERIM report

1FCX162  Run 2021/03/19 15:36:58         USERLOG  ZOCPCTR3                       
User Resource Consumption Log           

From 2020/04/20 12:06:44                                                        
To   2020/04/20 12:10:44                                                        
For    240 Secs 00:04:00                Result of GONG-02 Run                   
________________________________________________________________________________

Resource Usage Log for User ZOCPCTR3                                           

<----- CPU Load -----> <----- Virtual IO/s ----->                    
Interval       <-Seconds->   T/V                  Diag
End Time  %CPU TCPU  VCPU Ratio Total DASD Avoid   98   UR Pg/s  User Status  
>>Mean>>  51.0 30.58 29.35  1.04    .3   .0    .0   .0   .0   .0  ---,---,----
12:07:44  55.0 33.03 31.75  1.04    .3   .0    .0   .0   .0   .0  EME,CL3,DISP 
12:08:44  58.4 35.05 33.73  1.04    .3   .0    .0   .0   .0   .0  EME,CL3,DISP 
12:09:44  47.7 28.62 27.37  1.05    .3   .0    .0   .0   .0   .0  EME,CL3,DISP 
12:10:44  42.7 25.63 24.56  1.04    .3   .0    .0   .0   .0   .0  EME,CL3,DISP 



Graphing a PERFKIT BATCH Listing

Perfkit
listing

HTML file
TAB2GC 

EXEC

Lots of Perfkit reports are time-oriented.  USERLOG, PRCLOG, DEVLOG, ... on and on.
So are other files derived from MONWRITE data.  The $CPUMFLG CPU MF report, for example.
These are very amenable to being scraped and charted.

The scraper reads the report and writes a TAB2GC file.
I have lots of scrapers.  They mine Perfkit reports and other similar reports.

Exec that 
scrapes the 
USERLOG 

report
TAB2GC file



Perfkit to TAB2GC to HTML

$TITLE GONG-02 Guest Busy as f(time)           
$X_LABEL time
$Y_LABEL Percent busy                          
$X_MIN  0                                      
$X_MAX  1                                      
$Y_MIN  0                                      
$Y_MAX  1                                      
$HEIGHT 768                                    
$WIDTH  1024                                   
$C_KIND LineChart
$HTMLDIR vmhome:ewebadm.endsite.perf.graphs

_Interval_ ZOCPCTR3-T                          
12:06:44         .
12:07:44        55.00                          
12:08:44        58.40                          
12:09:44        47.70                          
12:10:44        42.70                          

1FCX162  Run 2021/03/1

From 2020/04/20 12:06
To   2020/04/20 12:10
For    240 Secs 00:04
_____________________

Resource Usage Log f

<----- CPU
Interval       <-Sec
End Time  %CPU  TCPU
>>Mean>>  51.0 30.58
12:07:44  55.0 33.03
12:08:44  58.4 35.05
12:09:44  47.7 28.62
12:10:44  42.7 25.63

GONG-02 PERFKIT                           GONG-02 TAB2GC                                                              GONG-02 HTML



The Real Power Here
• Your "scraper" is a CMS 

app.  It can:

• Gather up information 
from pretty much 
anywhere

• Emit a TAB2GC file

• And you've got a graph

• The graph at right gets 
maintained automatically by 
our web servers.  Every 
month some automation 
updates it.

• Look Ma, no hands!

From the NCSA-standard http logs kept by our web servers



One Caution



One Caution

The HTML file loads a JavaScript library from google.com.

Your company might like to consider this carefully.



Summary



Summary

• I live on CMS

• I wanted to make charts
• without cutting and pasting

• without moving the data off CMS

• unattended via automation

• in a form I could use in the z/VM Performance Report

• TAB2GC is what happened

• Thank you



Where to Get It

• https://www.vm.ibm.com/download/packages/descript.cgi?TAB2GC

• For instructions, read the prologue of the exec

https://www.vm.ibm.com/download/packages/descript.cgi?TAB2GC

