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Abstract épﬁs

Exploring z/OS SMF 14 / 15 Records for Tape and DASD File Activity

The SMF 14 and 15 records are some of the very first SMF records that IBM introduced
way back during the dawn of SMF records recording on the MVS platform. Many
installations still process and examine these records. Some installations process these
records because their data set |/O activity reporting programs are ancient, while others
use these measurements because in these records, we find certain measurements not
found in any other SMF records.

In this webinar, Peter Enrico will explore these SMF record types, their history, their
measurements, and why you may or may not want to use these records to better
understand the file 1/O activity of your z/OS environments.

© Enterprise Performance Strategies www.epstrategies.com 3



Like what you see?

® Free z/0S Performance Educational webinars!

° The titles for our Winter/Spring/Summer 2022 webinars are as follows:
v SMF Recording Options to Improve Your Performance Analysis
v’ SMF 98 and 99: Pinpointing Transient Performance Problems
v Exploring z/0S Processor Storage Measurements
v Exploring PR/SM Physical and Logical CPU Utilization Measurements
v Exploring Locking and Locking Measurements on z/0S (with Bob Rogers)
v Exploring z/0OS SMF 30 Address Space CPU Measurements
v’ More Details - Exploring z/0S SMF 30 Address Space CPU Measurements
v Exploring z/0S WLM CPU Measurements: SUs vs CPU Secs vs APPL% vs Workload%
v Exploring the Coupling Facility Lock Structure Measurements
° Exploring z/0S SMF 14 / 15 Records for Tape and DASD File Activity

° Dozens of past webinars are available at our website.

e If you want a free cursory review of your environment, let us know!
° We’re always happy to process a day’s worth of data and show you the results
° See also: http://pivotor.com/cursoryReview.html|

www.epstrategies.com




EPS: We do z/OS performance...

e We are z/0S performance!

EPS

e Pivotor
o Performance reporting and analysis of your z/OS measurements
°© Example: SMF, DCOLLECT, other, etc.
° Not just reporting, but cost-effective analysis-based reporting based on our expertise

e Performance Educational Workshops (while analyzing your own data)
° Essential z/OS Performance Tuning
o Parallel Sysplex and z/OS Performance Tuning
° WLM Performance and Re-evaluating Goals

e Performance War Rooms
° Concentrated, highly productive group discussions and analysis

e MSU reductions
° Application and MSU reduction

. Enterprise Performance Strategfes, Inc.
www.epstrategies.com ©



z/0OS Performance workshops available Z‘EPES

During these workshops you will be analyzing your own data!

e Essential z/OS Performance Tuning
° QOctober 3-7, 2022

e WLM Performance and Re-evaluating Goals
o September 12-16, 2022

e Parallel Sysplex and z/OS Performance Tuning
° August 9-10, 2022

e Also... please make sure you are signed up for our free monthly z/OS
educational webinars! (email contact@epstrategies.com)

. Enterprise Performance Strategfes, Inc.
www.epstrategies.com ©



SMF 14/15 Records /é'p

e The SMF 14/15 records measure file activity

° SMF 14

° Written for non-VSAM direct access data sets, tape data sets, or VIO data sets. that are defined by DD
statements or dynamic allocation and opened for RDBACK or INPUT processing

° Written when a data set is closed or processed by EOV

° SMF 15

° Written for non-VSAM direct access, or VIO tape data sets that are defined by DD statements or
dynamic allocation and opened for OUTPUT, UPDAT, INOUT, or OUTIN processing

o Written when a data set is closed or processed by the end-of-volume (EOV)

°© The SMF 14/15 records:
° Have the same mapping as each other
° Not written for VSAM
° Not written for a data set defined by a DD* or DD DATA statement.
° Not written for BPAM if only z/OS UNIX directories are allocated
° Not written for data sets defined as SYSOUT data sets on DD statements

© Enterprise Performance Strategies www.epstrategies.com 8



SMF 14 / 15 Records
Historical Background

Interesting fact:

The SMF 14 and SMF 15 records were two of the very first SMF record types created.

Created to report on data set and magnetic tape activity.

www.epstrategies.com



SMF 14/15 Records /E'P

e SMF 14/15 records originally contained partial control block dumps of
measurements helpful to audit file and hardware usage

° TIOT - Task Input/Output Table
° Contextual information for JFCBs and allocated devices
° Each DD statement has a TIOT

° JFCB - Job File Control Block
° Constructed for each dd in a job step

o DCB/DEB - Data Control Block, and Data Extent Block
o Data pertinent to the current use of a data set is stored.
° DEB is extension of the DCB

° UCB — Unit Control Block
o Describes the characteristics of a device to the operating system
° One UCB per device

e Also contained contextual information
° Dates, times, jobnames, etc.

© Enterprise Performance Strategies www.epstrategies.com 10



1969 Second Edition SMF Manual

Form C28-6712- 1

Systems Reference Library

IBM System/360 Operating System
Planning for System Management Facilities

System Management Facilities (S8MF) is an optional
feature of the System/360 operating syster that
can te selected at system generation in
conjunction with the Multiprogramming with a rixed
) number of Tasks (MFT) configuration or the

HMultiprogramming with a Variable mumber of Tasks
( (#VT) configuration. SMF collects and optionally

records system, job management, and data
management information and provides control
progran exits to installation-supplied routines
that can periodically monitor the operation of a
job or job stey

This publication:
« Introduces basic SMF concepts.

* Describes SMF records, control program exits,
and data management regquirements .

+ Tells how to plan, write and test tne
installation-supplied exit routines.

+ Gives procedures for incorporating SNF into
the cperating system.

. « Describes IPL and data management procedures
that must be performed by the operator.

® Describes SMF record formats.
* Explains 5MF messages.

System Management Facilities can be used with
the Model 65 multiprocessing (MeskP) opticn of MVT
and the Remote Job Enery (RIE) and Graphic Jc
Processor (GJP) options of MFT and VT

This publication is a planning aid only. It is
intended for use prior to the availability of
System Management Facilities and shall be replaced
oy reference documentation when that option
pecomes available.

© Enterprise Performance Strategies

The figures on this
slide are as follows:

* Cover of SMF
Manual for IBM
System/360

)

* The copyright

stating
Second Edition
(December 1969)

www.epstrategies.com
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Second Edition (December, 1969)

This edition, Form C28-6712-1, is a major revision of, and
obsoletes Form C28-6712-0. Changes are designated in three
ways:

1. vertical line appears to the left of arfected text
where only part of the page has been changed

2. & bullet (+) appears to the left of the page numher
where the complate page should be reviewed.

3: Rbmllak (o) appescn to khe lafs of the titla of axck
tigure that has been

Changes are perindicilly wade o the spsckrications hecetny

before using this publication in comnection with t
gperation of Tbw systems, refer to the latest ioM oysten/360
SRL Newsletter, Form H20-0360, for the editions that

appl.l.cam.e and’ curcent.

Requests for copies of 1AM publications should be made to
your IBM representative or to the IBX branch office serving
your locality.

A form for readers' comments is provided at the back of
this publication. If the form has been removed, comments may
be addressed to LBM Corporation, Programming SyStem:
Publications, Department DSS, PO Box 390, Peughkeepsie, H.
12602

©Copyright International Business Machines Corporation 1369
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1969 SMF Manual Table of Contents

The figures on this
slide are as follows:

The complete Table
of Contents for the
1969 SMF Manual

SMF 14 and SMF
15 records were
two of the original
records

This does explain
why they are ‘odd’
set of records

www.epstrategies.com
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1969 SMF Manual - SMF 14 Documentation

Record Type 14 (INPUT or RDBACK Data Set Activity Record) &
(Part 1 of 2) Byies

] g8 Continued i

This record is written henever a user data set opencd for INIUT or The fi gures on this i
( ROBACK is closed or processed by LOV. Length varies from 288 to b4l2

bytes, depending upon the number of volumes for tne data Set.

. l g L\SAM. E‘m-mlm 28 byred)* =
Gl el N slide are as follows: g as

Byte 0 - Reserved {0)
2.1,
;5 [
| e Th mplet
% JFCR Sagmant (176 )¢
| The cttine ,rr,gm,.?:uvmw e C o e e Lk Segmant (24 btes far 16 - DCBRORGT

| JFCB Extansions., coch DCB In the dara sat),

b b
g By1e 0 - UCBCHA 19 - DEBNIEE
documentation o e
Lt somar ntmse

3- DCBNLEY
4

g
g
8

14 - DEBNOREC

Coca
2 - SRTEVOLKDCELVOLI 21 = DEBNOEE
2y1e 0= TiOE o2 earve ndors i Independen Index Aros
i L 12 - SRTESTAR/DCELSTAD a Prime Area
32 Tiogwicr t h S IVI F 1 4 13- Nmber of extents 26 - Manber af <ylinders ia Independens OVFL Avsa
= 4 Raserved (0)
3one e recora. ;
1o EXCP Count
12 Tic0DNM
12 TIOENCR i
152 TIOESTIC e
| Ressried 4 byres, binary O) doal estension
| Soguant sizes {t byies, binar)

20 - Number of tracks allocoted
Byre 0 - size of DCH/DER Segment

L DCB/DES Segmant (24 ytes)*
i

* This was before e
field descriptions b
were documented i

22 - Reserved {0)
dand mxtersion
= User Tdentifizarian (8 byses, EBCDIC)

A 12 elaive ek (:m‘u ln:l:w .«;::n.;: «:rinen
e : in the SMF manual
I

| 15 = reserved (0

20~ Nmber oF axtents reloosed by the DADSM routing
21 - Beserved (0)
L ol “Far further infomatlan cbout the contents of the DCB, DEB, ord UCB, rafer 1o the 18M publicatian
Redar s time i hundradiis of seconds (4 byves, binary) 1044 Systemy 360 Oparating Sysvems Syshem Conteal Blacks, Form C28-6628.
L= Job name 8 bytes, EBCDICI

L Standard record header (14 byres)

* For further infomation abou? the contents of the JFCE and TICT, refer fo the [BM publicotion |BM Syven/340
Cperating Systems_System Canirol Blocks, Form C26~4628. e

e R AR * Field descriptions
were from the ,
control block

documentation

-

section o3

decord rormats 65

© Enterprise Performance Strategies www.epstrategies.com 13



1969 SMF Manual - SMF 15 Documentation

Record Type 15 (OUTPUT, UPDAT, INOUT or OUTIN B D 264

Data Set Activity Record) (Part 1 of 2) The flgu res on this ]

.
( This record is written whenever a user data set opened for OUTPUT, .
UPDAT, IROUT, or OUTIN is closed or processed by EOV. Length varies . ISAM Extansion (28 bies]® .
from 268 to 6412 bytes, depending upon the nunber of volumes for the S I e a re as 0 OWS' For DCADSORG-IS.
data set.

Byte 0 = Resarved {0)
2.- DCBMAC

T T T I T4 e * The complet.e {
‘ I documentation of
I

The entire JFCB nat including for each DCB in f
IFCB Extenians.

s e the SMF 15 record. i

2 - RIEVOLL/DEELVOLI
Byta 0= TICELNGH peiee

8- UCHTY
1= TIGESTTA 12 - STESTAR/DCELSTAB
2= TIOEWTCT 13 = Mumber af extents
| 3= TICELINK 1 = Ressrved ()
| 4~ TIGEDD MM 16 = EXCP Count
| 12 - TIOEJFCE tape extenslon
| 15 - TIOESTTC. 0 - WIEFSCT
22 - RIEFSEQ

—— * This was before E L
field descriptions e

extenslon sogment

indicators (2 bytes, binary)
reverved (0]

Brte Reserced

were documented i

in the SMF manual T

7 = wiereed (0) 22 - Reservad (0}
B-15 - reserved (1]

PUTT-S §

|

i ‘

l L.
|

|

|

|

= Rulofive trock (TTR) of the last record read or written
Lt identifcation (8 sytes, EBCDIC) 16 ~ Numbar of rocks released by the DADSM raurine.
20 Number af axtants eleaiad oy the DADSM routine
L Racdar wart dots (4 ytes, pocked decimall™ Fri ety

Reader start ime i hundradihs of seconds {4 bytes, biners)*

‘cemation choul the contents of she DCB, DED, and UICB, refer to the 1BV publication IBM Systam/30
Operating Sytems_Sysrem Cantrol Blocks, Farm C28-8676 S

Lot * Field descriptions
' G e s were from the
control block

documentation

o0 st the <on
stem Central Bl
et time, o

~

g section b: SMP secord Formats &7

© Enterprise Performance Strategies www.epstrategies.com 14



SMF 14/15 Today A

e Today, the SMF 14/15 still contain the traditional partial measurements
° TIOT, JFCB, DCB/DEB,UCB

e But also contain additional sections for more ‘modern day’ data set usage
° Type 1 - Compressed format data set section
° Type 2 - SMS Class Section
° Type 3 - Step Information Section
° Type 4 - ISO/ANSI Version 4 CCSID Information Section (tape)
° Type 5 - Additional data set characteristics section
° Type 6 - PDSE Statistics Section
° Type 7 - Tape Encryption Data Section
° Type 8 - RAS Section (basically failure condition flags)
o Type 9 - DASD Data Set Encryption Information

© Enterprise Performance Strategies www.epstrategies.com 15



Usages for SMF 14 / 15
Records
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Presenter Note:

e Admittedly, | do not look at the SMF 14/15s much
° Nearly never for DASD data sets
° Tape data sets for tape demographics

® Instead

° DASD data set activity
°© SMF 42.6 records for DASD data set /O statistics
° Created in the late 1980s to address the limitations and complexities of the SMF 14/15 records
° Many other SMF records for all file types and usage for modern day data sets

° Tape activity
° Tape subsystems now are virtual, and for this people analyze
°© TMC data — tape management catalogs
° BVIR data — Bulk Volume Information Retrieval
° Information about the logical volumes managed by a virtual tape server (VTS)
° And various tools to analyze tape data

© Enterprise Performance Strategies www.epstrategies.com 17



Primary SMF 14/15 Recommendation

e For a variety of reasons, many users use the SMF 14/15 records
° Ancient SAS, MXG, MICS programs
° Qlder internal tools and older programs
° ‘Seasoned’ data analysts that are just comfortable with the SMF 14/15 records

® Much traditional SMF 14/15 analysis can be done with modern SMF records

° Example:
°© SMF 42.6 — DASD data set activity
° SMF 60-64 — Various VSAM, VSAM catalog activities
°© SMF 92 — File system activity
°© DCOLLECT
° Various other records for auditing and batch analysis
° Vendor tools
° Various VTS analysis tools and programs

e My recommendation: Explore the more modern records

°© DASD and tape data set usage today has been modernized, and this means the data analysis programs
to analyze this usage should also be modernized

© Enterprise Performance Strategies www.epstrategies.com 18



Why Use the SMF 14/15 Record %_’PES

e To better understand
° Data set usage profiles
° What is modifying, allocating, deleting files
° Demographics of data set media, location, etc.
° To help determine if a file is on the right medium

o Admittedly, with the advent of Solid State Devices (SSDs), PAVs, Virtual Tape(VTS),
and other technologies, the criticality of placement is less today than it was, say, 20+
years ago

o But still critical and important to know

© Enterprise Performance Strategies www.epstrategies.com 19



Typical Traditional SMF 14/15 Questions /\

e Who / what is accessing certain data sets?

e Who / what is allocating, modifying, deleting data sets?

° Example: What is putting files into a storage pool, and pool is running out of space.
° Who did this?

e What files are used, and when, during a batch application cycle
° Some batch optimization tools use the SMF 14/15 records

e UCB usage for Tape

° IBM VTSes came with 256 virtual addresses, so that's quite a lot of tape jobs you could
theoretically be running at once.

e Help identify bad JCL
° Example: unnecessary DISP=0OLD

e Understanding tape mount demount activity
e Data set placement for performance
® Excessive Opens and Closes

© Enterprise Performance Strategies www.epstrategies.com 20



Typical Traditional SMF 14/15 Questions /

® Are files on the right medium
o Data sets on DASD that should be on DASD
o Data sets on Tape that should be on Tape
o Datasets on DASD that should be on Tape
o Datasets on Tape that should be on DASD

e Example: Identify data sets on DASD that should be on Tape
° Write once, read seldom
° |f open only for reads, then maybe leave on Tape, otherwise DASD

o Example Identify data sets on Tape that should be on DASD
If data set is written once, read often

If data set is written and read often

If batch jobs / cycles with lots of simultaneous reads

If a file has excessive opens and closes

If writing many small files one at a time during a batch cycle

If a tape data set has many mounts, then may want to put on DASD

If there is a shortage of tape addresses / UCBs

° Example: Job step uses 10 ‘tape drives’ (so 10 UCBs), and one file has lots of data and 1/O and takes a long time to process.
The smaller files could still be held.

[¢]
[e]
[¢]
[¢]
[¢]
[e]
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Report Examples

None of these example too interesting since they are for Tape

We use other records for DASD data set analysis

www.epstrategies.com
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Questions?

Instructor: Peter Enrico Enterprise Performance Streiegigs,éps@ategies.com Hidden Gold of SMF 99s - 30



