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What is SMF

• Not the Sacramento International Airport

• SMF is the z/OS System Management Facility

– A common utility for all z/OS subsystems to report activity 

– What they report and when they report it is up to them

• Each subsystem is assigned one or more SMF Types 

– MQ uses:

• SMF 115 – or MQ Statistics records

• SMF 116 – or MQ Accounting records

• SMF data is (1) collected, (2) dumped to a data set, then (3) 
formatted and analysed



How do you collect data (1)

• Collecting MQ SMF is controlled two ways:

• SYSP Macro

– SMFSTAT attribute owns the Statistical (SMF 115) record 
production 

• This should be on all the time, set to (01,04) for all queue 
managers

– SMFACCT attribute owns the Accounting (SMF 116) record 
production

• Typically not on all the time, controlled by the START 
TRACE command



How do you collect data (2)

• Collecting MQ SMF is controlled two ways:

• START TRACE command

– +cpf START TRACE(A) CLASS(?)

• Starting and stopping the accounting trace is typically dynamic

– CLASS(3) controls production of  the Task Accounting (including 
queue) data

– CLASS(4) controls production of the Channel Accounting data

– CLASS(1) is no longer used

– The classes are not inclusive, so if you want both Task and 
Channel accounting you need to turn on both 3 and 4



Dumping records to SMF output data set

• Once SMF data has been collected, it must be sent to 

output data sets

– These can be considered an intermediate state

– IFASMFDP copies data from SMF data sets to a sequential 

data set

– IFASMFDL copies data from SMF logstreams to a sequential 

data set

• Options filter which records are copied to the output data set

– Once the output data set is created, then it can be formatted



SMF Streaming

• New capability with z/OS 2.x via PTF OA49263

• “Live” access to SMF buffers without needing to dump for 

offline processing

– Can then process data for real-time analytics

• Tool described here does not exploit that. But the SQL 

examples could be used 



Working with the data

• Various tools have been around for a while

• CSQ4SMFD is a sample program provided with MQ

• Dumps records from the data sets created by IFASMFDP/L 
jobs in a readable but unconsumable format

• SupportPac MP1B – free tool to create reports from records

• Other commercially available tools for interpretation

• Sometimes do not keep up with changes

• Do not capture/use some critical data

• This column means what? 



CSQ4SMFD Output – Message Manager



Challenges

• Tools sometimes broke with 

different MQ levels

• Calculations were not always 

clear, or correct

• Difficult to validate they were 

doing the right thing

• Filled up JES spool with 

reports



JES Spool Example

• MQ SMF records: $HASP375 ELKINSE1 

ESTIMATE EXCEEDED BY         

167,100,000

Output file name Number of Lines

BUFF 316

BUFFCSV 57

LOG 326

TASK 163M

SMF Record Type Number of records

2 1

3 1

115 66

116 2,684,149
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Challenges

• Would get calls asking how 

formatters actually worked

– As I could see source code

• Not always able to understand it

– But could see inconsistencies



Solution

• I decided I had to learn how to process SMF

• Investigation ...

• Found various tools and toolkits but none suitable

• Java code that only runs on z/OS because of I/O

• Parser using DFDL for IIB records



As a Distributed person

• I know how to develop code that runs on Unix and Windows

– Editors, compilers, debuggers etc

• Lyn wanted to import to spreadsheets which run on those 

platforms

– And different programs were better able to handle large data

– So formatting SMF on these platforms made sense 



Project Goal

• Develop a tool that did not get in the way of analyses

• Format all the data and nothing but the data

• Syntax. Not semantics.



Some issues

• Formatting RDW

– z/OS data sets are structured (embedded record lengths)

– Files on Unix/Windows are mostly byte-streams

– Need to be able to deal with the Record Descriptor Words

• ftp options to keep RDW bytes when transferring bytes

• > QUOTE SITE RDW

• > BINARY

RDW SMF SMF SMF RDW SMF SMF SMF SMF SMF



Yet more issues

• C headers and Assembler macros did not always match

• Incompatible changes made across some versions

– Fields inserted in middle of structures

• Data formats not always cross-platform C-friendly

– Assumptions about data type sizes

– Assumptions about bit fields 

– Assumptions about endian-ness

– Assumptions about padding

– Structures not always complete/overlap



SMF not as self-describing as advertised

• Despite claims, SMF is not really self-describing

– Unlike MQ's PCF

– Model is header followed by “triplets” which say where each 

real element is, how long it is, and how many there are

• MQ SMF has some undocumented triplets, or skipped fields

– Can’t tell without reading docs and looking at the sample 

source code (and sometimes verifying in product source code)

– Not everything has an eyecatcher (newest CHIN records)

• A whole class of subtypes seems undocumented



Starting on the formatter

• Started with RDW record reader, hex and EBCDIC dumper

– Similar to the raw output from CSQ4SMFD

• To ensure I was processing one complete record at a time

– One SMF record may be split across multiple dataset records

• Program evolved …

– Simple structure for formatting MQ structures such as QPST

– Adding the V9 pageset statistics took minutes

– Might choose a different approach (Java?) if restarting

• Adding other record types (AMS is 180) is feasible



Post Processing Challenges

• Formatting the output data also had “opportunities”

• Spreadsheets try to be clever when importing CSVs

– Date, time formats

– Treating strings as numbers

– And sometimes get it wrong

• So this formatter went through several iterations testing with 
Excel and LibreOffice to ensure data could be imported

– Compromises needed on timestamp formats



Unexpected popularity

• After first version running, mentioned it at Interconnect 2016

• “How many people interested” 

– Expected only the co-presenter to raise hand

– Rather more than that did

• So quickly got a version on github



Github project

http://github.com/ibm-messaging/mq-smf-csv



Downloading data

$ ftp winmvs41

Connected to 9.20.1.1

User (winmvs41:(none)): met

331 Send password please.

Password: 

230 MET is logged on. Working directory is “MET.”.

ftp> BINARY

200 Representation type is Image

ftp> QUOTE SITE RDW

200 SITE command was accepted

ftp> GET ‘MET.SMF.DATA’ c:\smf\data\test.bin

200 Port request OK

125 Sending data set MET.SMF.DATA

250 Transfer completed successfully

ftp: 792532 bytes received in 0.30 Seconds 2641.77Kbytes/sec.

ftp> quit



Running the program

C:\smf>mqsmfcsv -i c:\smf\data\test.bin –o c:\smf\out -m 200  -s

MQ SMF CSV - Build Jul 17 2016 11:45:19

Swapping bytes in input records

Processed 146 records total

Ignored                   record count: 2

Formatted 115 subtype   1 record count: 48

Formatted 115 subtype   2 record count: 48

Formatted 115 subtype 215 record count: 48



A raw formatted CSV file



Imported to a spreadsheet



Import to SQL tables

• After working with just CSV, Lyn tried importing data to DB2

– For very large data volumes that challenge spreadsheets

• But DB2 cannot simply import CSV files

– Needs tables to be created with columns and datatypes

– Unlike MS Access, which does it automatically

• Tried creating tables by hand

– Was easier to do it in code to cover all tables

– Get simple DDL to define columns with appropriate types



Some DDL

Date = Date
Time = String



How it looks in DB2



And now some 

examples of using the 

data
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How do I use this?

• Use MP1B and mqsmfcsv together for fuller picture

• MP1B

– Looking at messages

– Examine complete task record

• What queues used

• MQSMFCSV

– Looking for specifics



Some Common Analysis

• Bufferpool issues:



Some Common Analysis

• Who is using the bufferpool?



Some Common Analysis

• Long Latching:



Queries against the data

• Reading a million-plus row report for potential issues is 

impossible

– With V7.0.1 we developed a series of searches that worked 

well against the task report

– Quit working with V7.1 because the format changed 

dramatically

• Using queries to find things which might be problems



Some queries I have found useful (to date)

• Looking for skipped or expired messages? 
– SELECT  LPAR, QMgr, Correlation,Base_Name from 

MQSMF.WQ WHERE Get_Messages_Skipped_Count >0; 

– SELECT  LPAR, QMgr, Correlation,Base_Name from 
MQSMF.WQ WHERE Get_Messages_Expired_Count >0;

• Put to waiting getter active on a queue?
– SELECT * from MQSMF.WQ   WHERE LPAR = ‘MPX1' AND 

"Base_Name" = ‘LYNS.TEST.QUEUE' AND 
"Put_Waiting_Getter_Count" > 0 ;



Some queries I have found useful (to date)

• How many transactions had unfulfilled MQGETs?    

– SELECT QMGR, Base_Name, Get_Valid, Get_Count, 

Get_Invalid from MQSMF.WQ where ( GET_Valid < 

Get_Count and Base_Name= ‘LYN.TEST.Q2');



Some queries I have found useful (to date)

• How many valid MQGETs were from a queue?

– SELECT SUM(Get_Valid), SUM(Get_Count) from MQSMF.WQ 

where ( GET_Valid < Get_Count and Base_Name= 

‘LYNE.QUEUE.2');

– Results - Column 1 the number of valid gets, Column 2 is total  

get requests: 



Some queries I have found useful (to date)

• What was my largest message size retrieved for this queue?

– SELECT MAX(Get_Max_Msg_Size) from MQSMF.WQ where 

(Base_Name= ‘LYNS.TEST.QUEUE');

– Result was 11,189 (application people insisted it was 3,800)

• How many MQPUTs and MQPUT1s were completed? 

– SELECT SUM ( Put_Count), SUM (Put1_Count) from 

MQSMF.WQ where ( Base_Name = ‘LYNS.TEST.QUEUE'  );

– Results:



Useful Queries - How much are my puts and gets costing?  

• Query to get total costs for MQGETs and MQPUTs
– SELECT SUM (Get_Count),  SUM (Get_CT_us), SUM (Total_Valid_Gets), 

SUM (Total_Bytes_Get),

SUM (Put_Count), SUM (Put_CT_us), SUM (Put1_Count), 

SUM (Put1_CT_us), SUM (Total_Valid_Puts), SUM (Total_Bytes_Put)

FROM MQSMF.WQ 

WHERE (Base_Name = ‘ELKINSC.SHARED.QUEUE' AND  

QMGR = 'QML1');



Useful Queries - How much are my puts and gets costing?  

• The raw sums 

are not all that 

useful by 

themselves

• But when 

averaged and 

used for 

comparisons, 

they can be



And can surprise you! 

• SELECT QMgr, Interval_Start_Date, Interval_Start_Time,  

Interval_Duration, Checkpoints, Log_CI

FROM MQSMF.QJST;



Queries – warnings and lessons learned

• Using Data Studio

– Makes things easy for those of us who are not very SQL literate 

– Single quotes are typically used for literals 

– A query defaults to 500 rows

• If you need to see more, use an EXPORT

• Using an EXPORT



Using an Export  - continued



Using an Export  - continued



Using an Export  - continued

2 

single 

quotes

2 

single 

quotes



The Export Command generated



Results of the export (end of CSV file)



New - Queries used to generate ‘report like’ sheets

• To generate a bufferpool report spreadsheet:



Buffer Manager spreadsheet – some of the data



New - Queries used to generate ‘report like’ sheets

• To generate a log manager report spreadsheet:
SELECT 

LPAR,  QMgr,  MQ_Version,  Interval_Start_Date, Interval_Start_Time, 

Interval_Duration,

Unavailable_Buffer_Count, Log_Read_Output_Buffer, Log_Read_Active_Log, Log_Read_Archive_Log, 

/* The next statement calculates the total number of log reads completed during the interval */

INT(Log_Read_Output_Buffer + Log_Read_Active_Log + Log_Read_Archive_Log) AS TOTAL_LOG_READS,

Tape_Contention_Delays, Checkpoints, Log_CI,

/* The next statement calculates the MB per second written during the interval */

DEC(ROUND((((Log_CI*4)/(1024.00))/(Interval_Duration)),2),6,2),

IO_Total_Time_1_1_us, IO_Total_Suspend_Time_1_1_us, IO_Max_Duration_1_1_us,

IO_Max_Log_ID_1_1, IO_Max_Suspend_Dur_1_1_us, IO_Max_Suspend_Time_1_1_Date,

IO_Max_Suspend_Time_1_1_Time,IO_Max_Suspend_Log_ID_1_1,

IO_Total_Time_1_2_us, IO_Total_Suspend_Time_1_2_us,

IO_Max_Duration_1_2_us, IO_Max_Log_ID_1_2,

IO_Max_Suspend_Dur_1_2_us, IO_Max_Suspend_Time_1_2_Date,

IO_Max_Suspend_Time_1_2_Time, IO_Max_Suspend_Log_ID_2_1

FROM MQSMF.QJST 

WHERE (QMGR = ''QML1'')



Log Manager spreadsheet – some of the data



New - Queries used to generate ‘report like’ sheets

• To generate a message manager report spreadsheet:



Message Manager spreadsheet – some of the data



Other discoveries – Or why didn’t I know this? 

• I routinely ignored the ‘seconds’ fields on a lot of queries 

because for the vast majority of the time the time was not 

creeping into seconds…but….

– When I added seconds on latches I found extraordinary things



Summary

• MQ’s SMF provides much insight for tuning and planning

• Experience has been needed to analyse data 

• The discussion of tooling and queries here should enable 

better self-service



Any questions?


