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DISCLAIMERS/TRADEMARKS
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e Remember the Political Factor

e CICS/VS, CICS/MVS, CICS/ESA, CICS TS,
COBOL LE, COBOL 2, VSAM, DB2, OS/390,
MVS, z/OS and z/VSE Are Trademarks of the
International Business Machines Armonk, NY
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e |ntroduction Data Tables
— z/VSE Considerations
— What Is a Data Table?
— Data Table Types
— Data Spaces
— Defining a Data Table
— SDT Performance Issues
— Performance Information
— Recommendations
« Temporary Storage
— TS Main
— TS AUX
— Performance Information
e Closing
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z/VSE Considerations
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SYSDEF
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« SYSDEF DSPACE command provides a means to

specify:
— The total amount of VS that may be allocated to
data spaces
« Storage comes out from the IPL VSIZE

— The maximum number of DS that can be allocated
within the system or per partition at one any one
time

— The maximum number of DS with the attribute

SCOPE=COMMON that can be allocated at any
one time

— The default size of a data space

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 5
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e Possible DS users and estimated VS size

VSE LABEL AREA - 1.4 MB

Any Virtual Disk

BSM - 4.0 MB

VTAM - 3.0 MB

» Every active VTAM application

— CICS
— POWER (PNET, SNA RJE)
— TCP/IP (TELNET)

CICS Data Tables — 2.0+ MB

Data Management Facility (DMF) -- 4.0 MB

DFSORT

Others

Copyright © 2009. C\TREK Corporation. All Rights Reserved.
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SYSDEF
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e Sample statement and parameter c

efinitions:

— SYSDEF DSPACE DSIZE=100M,MAX=256,PARTMAX=16,COMMAX=5, DFSIZE=960K

— Where:
 DSIZE - Used to define the total amount (sum) of VS

that may be allocated

to DS. This parameter can be used to limit the tot  al VS occupied by DS
» MAX — Used to define the maximum number of DS thatc  an be allocated in

the system (1 — 65,535)

« PARTMAX — Used to define the maximum number of DSth  at can be

created by a single partition at any one time (1 — 5

12)

e COMMAX — Used to define the maximum number of DSwit  h the
specification of SCOPE=COMMON (DSPSERV macro) that may exist in the

system at any one time

» DFSIZE - Used to define the default size for the cre
The minimum default size is 32 KB and the selected
multiple of 32 KB (rounded up)

Copyright © 2009. C\TREK Corporation. All Rights Reserved.

ation of a single DS.
size must be a

Page 7



[e[el" [T Tlslslel[ T [ [ [ ===

Shared Data Tables
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What is a Data Table?

—Ia

IEH

AL EEH B E E B EHE B E B L B B EL 1 ¥ B K |

bl -0 '--an'lIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIII lllllllll

With the increased availability of real storage, co  nsideration should be given to
more use of Shared Data Tables (SDT)

A data table is simply a VSAM KSDS that has been pl aced in VS
— Entire data set
— Partial data set
— Subset of the data set

SDTs can be shared in the same z/VSE image

Major advantage is that if the desired record is fo ~ und in the table, no I/O operation
occurs

— Fast access for hits— Use of z/VSE Cross Memory Serv  ices whenever possible
» Cross memory services for same image
» Function shipping may occur
— Different z/VSE images
— Update requests
— Limited I/O (e.g., GET UPDATE/REWRITE)
— Faster than having the entire file in LSR
« Data Table uses an in-storage index
 LSR uses an Index search

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 9




What is a Data Table?
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» Candidates for data tables are:
— Usually small to medium sized data sets
— Very high read-only access (  90% or more read-only operations)
e Support for VSAM KSDS
— No Alternate Index Support for SDT
» Changes made to source KSDS via AlX are reflectedi nthe SDT
— Must be defined to use LSR
« SDTs use:
— A Data Space for data portion
— z/VSE partition storage for index and table entry s torage above the line

— z/VSE System GETVIS above the line for small contro | blocks for regions that
need to access the SDT

 There are two types of data tables available:
— CICS Maintained Data Tables (CMDT)
— User Maintained Data Table (UMDT)

* Global Exits available to tailor (UMDT only) and/or eliminate (or select) records
loaded into the table

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 10




CICS Maintained Data Table (CMDT)
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o Updates to the CMDT are reflected in the
source VSAM data set (as well as the In-
storage SDT)

 Full APl Support — no application
programming changes required

* Variable or fixed length support
« Maximum record length 32 KB
e Easy to implement

* Full recovery is available

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 11




CICS Maintained Data Table (CMDT)
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« Commands that access the CMDT
— READ
« No UPDATE
 No RBA option
— STARTBR, RESETBR, READNEXT and READPREV
 No RBA option
— ENDBR (unless sequence has accessed the source data  set)
« Commands that access the source data set
— READ
« UPDATE
 RBA option
— STARTBR, RESETBR, READNEXT and READPREV
 RBA option
— ENDBR for sequence that accessed the source datase t

— READ, READNEXT and READPREY for records that are cu rrently
processed by a DELETE, REWRITE or WRITE

— WRITE, REWRITE and DELETE commands

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 12




Jser Maintained Data Table (UMDT)
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Updates to the UMDT are NOT reflected in the source  VSAM
data set (only the SDT Is updated)

— Source data set is closed immediately after load is
completed

— Source is independent of the UMDT

— Any update activity would have to be handled by the user
Must specify variable length records

Maximum record length is 32 KB

Some API changes are required for the application (  Limited
APl support)

Easy to implement

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 13




Data Table Structure
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x12C FC Static

+X'130] @ DT Header DT Header

+X'018] @ DT Table DT Table

+X'010

Next Data
Table or EOC
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Data Spaces (DS)
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SDT Is shared or not
 The data space used is known internally as
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ata space whether or not the

« The Data Space Is shared by all SDTs defined inth e

CICS region

 The data space remains until CICS region is brought

down

— Storage used by a data table is released if the dat a
table is closed

— Released storage Is available for reuse

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 15




Data Spaces (DS)
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e Space within the DS is allocated in two (2) MB
Increments

— Sub-allocation in smaller quantities occur
for the data of each file:

e 128 KB for data records

— New storage increments are allocated as
required (2 MB increments)

— If maximum capacity reached, CICS notes
DS is full

 New requests for space fall

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 16




Data Spaces (DS)
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There Is no facility for viewing amount of

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 17



Global User Exits
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e XDTRD - select records that can be loaded into the
SDT when the file is initially read and the table
created

— For UMDT, this exit can be used to modify the
records loaded into the table

DTAD — select records to be added to the table
nen records are added to the data set

DTLC — perform some processing at the end of the
DT load

N X = X

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 18




Defining a Data Table
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 RDO File definition parameters:
— TABLE (NO |CICS|USER)
— MAXNUMRECS (number)_

 Maximum # of records supported Is
16,777,215

— FILE (name)
— DSN (name)
— LSRPOOL (number|l)

* Any I/O operations required by the SDT
are done using LSR

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 19




SDT Candidates
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— Are easier to Implement
— Have a more complete API precluding application

orogram changes

— Data sets that have a high amount of read-only
activity ( 90%)
— Small to intermediate sized data set

— High payback for data sets that are accessed by
remote regions

* Function shipping overhead versus cross
memory services

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 20




SDT Candidates
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er using UMDT for:

— Data sets that have update activity but do
not have to update source file

— The amount of information required is
smaller than the record size (subset)

— Require information from other sources that
are not a VSAM KSDS (RLS, IMS, DB2 etc.)
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SDT Performance Issues
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 SDT can provide better performance for read-

only files than LSR
— CPU utilization

e Search for record requires less CPU time

than with LSR

e |nitial load of the data table uses LSR
resources

* Write operations require the use of LSR

Copyright © 2009. C\TREK Corporation. All Rights Reserved.




SDT Performance Issues
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— Storage utilization

 Efficient use of CICS Region storage because the da

records are kept in a data space
— Data records are stored in DFHDTO0O01

» Storage in this data space is allocated in 2 MB inc  rements
» Record storage is allocated in 128 KB increments

» Records are stored in page-aligned frames that loos

the CI

» Where ever possible, records are stored nexttorec  ords with

closest lower key

» |If many records are added and/or record lengths inc

records are added randomly across the data space wi  th an

increased amount of storage (e.g., 2X )

Copyright © 2009. C\TREK Corporation. All Rights Reserved.
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SDT Performance Issues
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— Table-entry descriptor storage are allocated
In storage acquired in the z/VSE partition
storage above the line

» Space is allocated in increments of 32 KB

» There is one table-entry descriptor per record in
the data set PLUS

» One table-descriptor entry for each gap in the
key sequence (e.g., where one or more records
have been omitted from a CMDT)

» The size of each entry is KL + 9 bytes rounded
up to a double word boundary

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 24




SDT Performance Issues
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ndex node entries are allocated In storage

acquired from the z/VSE storage above the
line

» Space is allocated in increments of 32 KB

» The size depends on number of records as well
as the format of the key values and distribution
of the keys

» In the case of dense keys (all keys are
consecutive — no gaps) — Binary = 5.1 bytes;
Decimal = 8.5 bytes; Alphabetic = 19 bytes

» In the case of sparse keys (no keys are

consecutive — gaps exist) — decimal = 44 bytes;
Alphabetic = 51 bytes

» Worst case scenario = 76 bytes

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 25




SDT Performance Issues
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— Some System GETVIS above the line storage is requir  ed for
communication with other regions that share the SDT
» Used for control block storage

— Bottom line is that converting from LSR to an SDT m ay lead to
an increased use of real storage in exchange forlo  wer CPU
utilization

» Possible alternatives are reducing number of LSR bu  ffers,
If file was converted from LSR

» Eliminating read-only files that were replicated am  ong
regions

— Deleted space within an SDT remains available fort  hat
particular SDT until the data set is closed

— Free space within the data table is tracked and reu  sed where
possible

— Free space within a frame are not necessarily in se  quence and
consolidation of free space is not done —records ar e located
indirectly by descriptors

— Consolidation would preclude concurrent reading by other
regions

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 26




SDT Performance Issues
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From where does the magic 90% read-only ROT for data
tables come?

Any output related requests (READ for UPDATE, WRITE |, etc.)
are automatically directed to the source VSAM KSDS (data
table is also updated)

| ets review:

VSAM KSDS
100,000 requests
90% read operations
Breakdown

e 90,000 Reads

e 10,000 Qutput related requests (READ for
UPDATE/REWRITE/DELETE)

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 27




SDT Performance Issues
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Worst case scenario if you have to go to disk for t he data:

— 1 Index level data set — two 1/O operations required (1 for the index and
1 for the data)

— 2 Index level data set — three 1/O operations requir  ed (2 for the index
and 1 for the data)

— 3 Index level data set — four I/O operations require  d (3 for the index
and 1 for the data)

So, with 10,000 read for update operations
— 11X =20,000 I/O operations
— 21X =30,000 I/O operations
— 31X =40,000 I/O operations

The figures do not consider the output I/O
— REWRITE/DELETE/UNLOCK

Also, we are not considering any I/O as a result of adds (insertions) to the
file and any subsequent I/O caused by CI/CA Splits

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 28




SDT Performance Issues
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« [tis Important to note that any output operation t 0a
CMDT will entall 1/O

« A CMDT data set has to be assigned to LSR

 Therefore, there are two types of look-aside hits
possible for a CMDT:

— A look-aside hit at the table level
— A look-aside hit at the LSR pool level

 The difference is the amount of CPU required to
locate the record

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 29




SDT Performance Issues
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e LOOK-ASIDE FORMULA:

 Look-Aside % = Hits *100
(Hits + I/O Operations)

Note: Hits include direct hits to the data table
plus Cls found in the LSR pool

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 30



SDT Performance Issues
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e S0, using a worst case scenario with 0%
look-aside In LSR, the data table look-aside
hit ratios are:

— 1 IX = ((90000/(90000+20000)*100)) = 82%
_ 2 IX = ((90000/(90000+30000)*100)) = 75%
— 31X = ((90000/(90000+40000)*100)) = 69%

e |n this case, there were no Cls found In the
LSR pool requiring an I/O operation to
occur

Copyright © 2009. C\TREK Corporation. All Rights Reserved.




SDT Performance Issues
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 Then, using a slightly higher case scenario with a

50% look-aside In LSR, the data table look-aside hit
ratios are:

— 11X = ((95000/(95000-+(20000*.5))*100)) = 90%
— 2 IX = ((95000/(95000+(30000*.5))*100)) = 86%
— 31X = ((95000/(95000-+(40000*.5))*100)) = 83%

 As we Indicated that there would be a 50% look-
aside hit ratio in the LSR pool, then the number of

“look-aside” hits for the data set has to be adjuste d
by those Cls found in the LSR buffers

— The difference is slightly more CPU usage

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 32




SDT Performance Issues
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* Finally, using a better case scenario with  90%
look-aside in LSR, the data table look- aside hit
ratios are:

— 11X = ((99000/(99000+(20000*.1))*100)) = 98%
— 2 IX = ((99000/(99000+(30000*.1))*100)) = 97%
— 3 IX = ((99000/(99000+(40000*.1))*100)) = 96%

 The higher LSR look-aside hit ratio greatly improve s
the overall hit ratio for the data set

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 33




PERFORMANCE INFORMATION

s eSS IR EN

MAXIMUM TABLE SIZE RECORDS LOADED

Current Peak Storage Storage Storage
Filename Type Records Records Allocated Allocated

SWITCH HEX/CHAR : TERMINATE BROWSE

VIEW TOP ; VIEW BOTTOM PF6 : REPEAT LAST FIND
SCROLL BACK HALF : SCROLL FORWARD HALF PF9 : VIEW RIGHT
SCROLL BACK FULL SCROLL FORWARD FULL PF1l2: UNDEFINED

Keys: 6820 Saved: 0000  CAP

8 QL7 #] 5 238pM
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PERFORMANCE INFORMATION

OUTPUT OPERATIONS

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 35



PERFORMANCE INFORMATION

COMPARE TO MAX RECORDS

TOTAL DT STG USAGE
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PERFORMANCE INFORMATION

zIVSE STORAGE ABOVE THE LINE DATA SPACE
STORAGE
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PERFORMANCE INFORMATION

FCT STATISTICS

DT STATISTICS
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Performance Information

 Check current # of records against maximum allowed.
Obijective:

— 80-90% for static file
— 60-80% for a volatile file
 Review storage used

— Data space is what is used for the data up to a max imum of
2 GB

— Table entries and indices is allocated out of z/VSE storage
above the line

 Ensure that the amount of physical I/O is limited

 Review the LSR statistics for DT pools as wellasn  ormal CICS
file statistics

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 39



SDT Performance Issues Recommendations

* Ensure sufficient real storage

e The trick to good performance with data tables that
receive some type of write commands Is to ensure a
good LSR hit ratio

— This may be difficult if the table shares a pool wi  th other
non-data table data sets because other more active data
sets in the pool will push the data table’s Cls out of the

buffer pool
— Therefore , use a separate LSR pool for data tables where
any contention only comes from other data table fil es

* Ensure excellent index buffering

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 40



SDT Performance Issues Recommendations

* In the case of File Owning regions (FOR) Shared
Data Tables (SDT) should be used for read-only data
sets that are propagated across regions to avoid

function shipping requests

« Data tables that receive insertions (adds) cancaus e

additional I/O and a significant increase In
virtual/real storage requirements (not recommended)

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 41
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TEMPORARY STORAGE (TS)

 Two types of Temporary Storage (TS) are available:

— TS MAIN — queues are maintained in virtual storage
(ECDSA)

— TS AUX — queues are written to auxiliary storage (di  sk)
* Recovery is possible for TS Aux
e Disk data set is DFHTEMP
— VSAM ESDS data set
— Formatted and handled by TS

 Major problem with TS today is that many programmer S
forget that this facility is for TEMPORARY use

— In many installations today, TS = Permanent Storage
(PS)!

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 43



TS MAIN

To implement TS MAIN you should ensure that:
— You have sufficient VS expansion room within the pa rtition and EDSALIM
— You have sufficient real storage and are not paging

You can force all requests to TS MAIN by specifying no buffers and
strings in the TS SIT parameter
— You can also use a TS Model

Tuning TS MAIN is mainly ensuring:
— Sufficient EDSA is available
— A large partition definition to accommodate a large r EDSALIM

There are several ways to determine the EDSA requir ements for TS MAIN
— Study the Peak Storage used in DFHTEMP for several days to determine the HWM
» Using the peak Cl used value times the CISZ givesa  starting value for VS
* Add the current TS MAIN peak usage
» Using the previous figure increase by a % or growth factor

» As this is usually a “guess-timate”, you should occ asionally monitor the TS MAIN
use

— Use the total Cls allocated for DFHTEMP times the C  ISZ
 Max size (65535*32768) or approximately 2 GB
— Unfortunately, there are no “secondary” allocations available in TS MAIN
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TS MAIN

 Major advantage of TS MAIN is speed of access to
gueues

 Major disadvantage is that you are exposed to SOSa nd
paging

— Programming guidelines and enforcement regarding qu eue
deletion is required
— A generic TS queue delete program/exit may be safet y valve
— Care should be exercised when using TS MAIN if you have
orphan gueues as this could lead to wasted storage and SOS
conditions
e “Orphan Queues” is a term used to identify TS queues that
are no longer needed but were not deleted and noon e
program is responsible to clean them up

Copyright © 2009. C\TREK Corporation. All Rights Reserved. Page 45



TEMPORARY STORAGE

Copyright © 2009. C\TREK Corporation. All Rights Reserved.

TS MAIN
STORAGE
USAGE

ClSZ and # of Cls in
DFHTEMP
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TEMPORARY STORAGE

PEAK Cls USED
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TS AUX

e Most tuning to TS AUX is related to the DFHTEMP dat a

set
 The major tuning item is to eliminate I/O to DFHTEM P

— |/O reduction is a function of adding buffers
— TS uses delayed writes — that is, the buffer is not written to DFHTEMP
until the buffer is needed
* So, if the READQ finds the queue in a buffer, then  an I/O operation is
eliminated

* |/O Look-Aside Hit Ratio = (1 — ((Buffer Reads + Buf fer
Writes)/(PUTQ Aux + GETQ Aux) * 100)

e Obijective would be to achieve 80% or greater look-a  side hit ratio

— So, with a smaller VS investment than TS MAIN, aus  er can achieve a
“simulated TS MAIN” with acceptable response time
— However, there is a price attached — more buffer com  pressions with an slight
increase CPU usage
» Buffer compressions are still better than an 1/O
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TS AUX

TS can handle records greater than the

ClISZ assigned to DFHTEMP

— Writes greater than CISZ add CPU overhead

e |F ((# OF WRITES GT CISZ / # OF AUX WRITES) *
100) EXCEED 3%, THE DFHTEMP CISZ SHOULD
BE INCREASED

« NEW CISZ SHOULD NOT BE BASED ON THE
LONGEST RECORD WRITTEN TO DFHTEMP

— Need to review TS sizes being used

« BE SURE TO ADJUST DISK SPACE
ALLOCATION TO ENSURE SAME NUMBER OF
AVAILABLE Cls IN DFHTEMP TO AVOID SHORT
ON AUX CONDITIONS
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TS AUX

TS format writes indicate that DFHTEMP had to be ex tended

— The primary allocation should be sufficiently large so that the
peak Cl usage is in the 60-70% range of the primary  allocation

— Use secondary allocation as a “safety-valve”
— Format writes should not occur

— Increase the primary allocation for DFHTEMP to incl  ude any
secondary allocations for the DFHTEMP reorganizatio n

Increasing the # of strings to resolve string wait conditions on
DFHTEMP may not be the appropriate solution

— Evaluate if you are achieving the proper look-aside hit ratio
(e.g., 80%)

o If NOT, then add more buffers
 If yes, then add more strings
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TS AUX

 The major advantage of TS AUX is that you can achie ve

good response times with proper buffering without
committing a lot of VS

— TS Aux full versus SOS — which 1s worst?

 The major disadvantage of using TS AUX isthatiti s
not as fast as TS MAIN
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TEMPORARY STORAGE

TS AUX REQUESTS
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TEMPORARY STORAGE

PHYSICAL 1/O
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TEMPOARY STORAGE

CISZ VS RECSIZE
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TEMPORARY STORAGE

STRING INFO

BUFFER INFO
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Closing

e Best tuning option — eliminate 1/O

— Data Tables provides a viable option to
reduce/eliminate I/O operations

e Look-aside for record occurs at both the data
table and LSR buffer pool

e Separate data table files into separate LSR pool

 Read-only files that are duplicated across CICS
partitions to avoid function shipping are SDT
candidates

— TS Aux tuning Is mainly oriented to reduction of
/O

» Assign sufficient data buffers
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Questions

e Thank-you
—Any Questions?
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