USERS O F I B M M AI NFRAME SYSTEMS

WWW.ZJOURNAL.COM OCTOBER/NOVEMBER 2007

F 94JOURNAL

STORAGE & ENERGY



october/november 2007 ¢ volume 5/number 5 « www.zjo

urnal.com

OURNA

@] t

e (@] t

s

a r t i Cc 1 e s
8 Mainframe SOA Performance and TCO: Exploiting zIIP/zAAP Specialty Engines
Through Next-Generation Middleware
BY GREGG WILLHOIT
14 Distributed Linux in a Virtual World
BY MARY E. SHACKLETT
18 DB2 9 for z/OS: Dynamic SQL Enhancements
BY BILLY SUNDARRAJAN
24 Understanding the Fundamentals of FTP
BY DON STOEVER
29 z/Product Profile: MAXM Database Advisor for IMS From BMC Software
BY DENNY YOST
32 Storage & Energy: The Heat Is On!
BY FRED MOORE
37 z/Product Profile: RealTime Defrag (RTD/XP) From INTERCHIP AG
BY DENNY YOST
38 Security Enhancements in z/VSE V4.1
BY HELMUT HELLNER
42 Looping for Performance: A Tuning Methodology
BY GREG SCRIBA
48 Automation of Processes in VSE
BY JORG SCHMIDBAUER
52 Imploding the Data Center: Paravirtualization and Abstract Virtualization
BY ADAM THORNTON
58 Automation vs. Quality in Application Modernization
BY MIKE OARA
66 DB2 Database Maintenance 2007: Embracing On-Demand Requirements
BY ULF HEINRICH
71 The VSE Operating System State of the Union
BY JOHN LAWSON
74 DFSORT: Parsing Delimited & Variable Length Fields
BY FRANK YAEGER
78 U.S. Programmer in the Middle: Globalization and Outsourcing—What We Can Do About It
BY ROBERT C. YODER, PH.D. & VERA ECCARIUS KELH.WD.P
85 Students Compete to Master the Mainframe
BY MIKE TODD
88 Vendor Guide
Cc o 1 u m N s
4 Publisher’s Page
BY BOB THOMAS
6 z/Bottom Line: Keeping Up With the YUMPIES
BY ERIC L. VAUGHAN
28 z/\Vendor Watch: No Time for IBM to Relax in the Sun
BY MARK LILLYCROP
30 z/Data Perspectives: DB2 Encryption Support Keeps Improving
BY CRAIG S. MULLINS
40 Pete Clark on z/VSE: z/VSE Futures
BY PETE CLARK
57 Compliance Options: Embedded Compliance
BY GWEN THOMAS
65 Aligning IT & Business: IT Alignment—Doing the Right Thing and Doing It Right
BY MIKE MOSER
96 IT Sense: Everything Old Is New Again

BY JON WILLIAM TOIGO

2

z/Journal

« October/November 2007



z J O U RNAL Thg Five Levels of Database g_rowing environments. This is espe-
Maintenance cially true of ERP and CRM applica-

Database maintenance can be chartions that consist of more than 40,000
acterized on different levels from one to objects. Additionally, companies are

five (see Figure 1): running more and more DB2 systems.
D B 2 Databa . The direct costs can be prohibitive for

Cyclic database maintenance database maintenance processes, as can
M - t Reactive maintenance be the indirect costs for mirrored back-
a.l n enan Ce Automatic maintenance ups and DB2 resource requirements

On-demand database maintenance due to delayed maintenance.
Autonomic database maintenance. « Changed conditions: The mainte-
nance window is shrinking even as the
At level one, cyclic database mainte-number of required utility jobs grows.
. nance, a DBA writes a utility job for all Many shops already have to ensure
E m b raC| ng objects of the database. This procedurenon-stop system availability. But
occurs periodically. maintenance processes often cant
At level two, reactive maintenance, keep up with the increasing number of

O n' Demand the procedure in level one has becomeobjects and transactions. This raises

. too time-consuming. Only when an important questions about business
Req u I re m e nt object required maintenance was a util- cpntinuity.
ity job built and executed. This reduced Time to react: The period of time
the number of utility jobs as well as between an upcoming requirement for
run-time, CPU and /O, but it's a reac- nightly maintenance and its actual
tive approach. An upcoming perfor- execution is too long. Today’s applica-
.. mance bottleneck can lead to an outagetions generate more database transac-
By Ulf Heinrich even before a DBA learns about it. tions than ever before. The static cycle
At level three, automatic mainte- no longer meets the requirements.
nance, if there’s a maintenance require-
ment, a utility is automatically generated These problems seep in; they don't
member the old days when DB2 and executed. Within a pre-definedemerge overnight. The resulting symp-
ad to handle only a couple of static job net, each single object is fraems can be alleviated by adjusting the
objects? You may recall: guently checked for maintenancethresholds, spending more resources on
requirements based on defined thresh€PU, 1/0 and run-time, or trying to
* A quiet and peaceful batch windowolds. At this level, granular automationkeep up with the implementation of fast
with exclusive access to the data comes up with the database mainteutilities. But the “faster way” defuses the
» No application causing annoying datanhance process. Utility job generation isymptoms and doesn't eliminate the
base maintenance included; no one has to start or executeecurring problems.
» Consistent SHRLEVEL NONEthe process steps. The entire procedure The maintenance procedure must be
COPIES; REORG, and RUNSTATS$ defined in the company’s job schedadjusted to follow the business. ‘“e-

N

2007:

without obstructing locks. uler. The job net definition typically Business requires the abolition of the
covers four major steps: classical separation of online and batch
In today’s on-demand world, noth- processing,” as stated by Lufthansa

ing seems to stop. Everything must beStatistics determination; e.g., viébystems inz/Journal April/May 2007.
just-in-time, with continuous availabili- RUNSTATS or third-party stats utili- This brings us to level four, on-demand

ty, excellent performance, and ASAP! ties database maintenance, which solves the
To assure on-demand business ser-Threshold checking existing problems by quickly reacting and
vices, each underlying process mustUtility generation fully exploiting Real-Time Statistics (RTS)
support on-demand requirements. Ife Utility execution. and the latest technology enhancements.
you run e-business applications, At this level, the objects are continuously

Enterprise Resource Planning (ERP), Automated maintenance is the mostnonitored for maintenance requirements,
Customer Relationship Managementommon way of performing databaseand appropriate utility jobs are dynami-
(CRM) or Java applications, you needhaintenance today, and most databasmlly generated and executed based on
an appropriate infrastructure. maintenance solutions support it.workload considerations.

You're running a mainframe, per-Because this method involves frequently However, before getting into the
fect! IBM is committed to system avail-checking thresholds, automated maintedetails, lets see what drives database
ability. You run DB2 V8 or even DB2nance can ensure an emerging bottlenaintenance and how we arrived at the
9? Great, you're already equipped toeck doesnt develop into a seriousurrent level.
face the challenge. Now you must reagroblem. However, automated mainte-
nimbly to only upcoming require- nance may not be sufficient for today'$Vhat Drives Database Maintenance?
ments. DB2 for z/OS handles moraequirements and its future may be lim- Business requirements such as avail-
than 9,000 transactions a second. Sd due to three factors: ability and cost drive database mainte-
what does a database maintenance nance. In the database maintenance
solution that can meet today’s businessCosts:Resource and run-time require-area, it requires features that reduce
demands look like? ments are escalating due to significantlthe manual effort (such as thresholds)
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and features that improve availabilityEarly DB2 Evolution and partitions could be independently
(such as SHRLEVEL CHANGE capa- The early DB2 versions involvedorocessed. COPY, RUNSTATS, and
bilities, FASTSWITCH, etc.) andcyclic database maintenance. At thQUIESCE were enhanced to run even
reduce costs. time, neither availability nor cost pri- on data that was exclusively locked.

Business demands are rising, andharily drove database maintenance. Significant improvements accompa-
new capabilities are provided to meeThere were only a handful of utilitynied each new version, and with DB2
these demands. Significant improveparameters and options. With DB2Version 4, theUtility Guide and the
ments to REORG, RUNSTATS, COPWersion 3, the utility syntax, which dif-Command Referencerere separated.
and the other utilities are documentedered for the utilities, became consistenREORG was enhanced to also process the
in each version of DB2. OccasionallySlowly, the availability topic came up aBB2 Catalog. It was a sliding transition to
there are milestone enhancements tha primary maintenance driver.reactive database maintenance. The
lead to a new level of database maint€oncurrency and compatibility infor- beginning of this second level occurred
nance (see Figure 2). mation were added to the user’s guidehen the number of objects became larg-
er and increased availability requirements
became more important. DBAs no longer
manually coded jobs, but generated and
executed them when required.

When DB2 Version 4 became GA, a
technical evolution to the storage tech-
nology occurred. The cache of 1/O sub-
systems was increased and the new
ZPARMS SEQCACH and SEQPRES
allowed this to be exploited by DB2.
With RAMAC DASD attached to the
3990 Model 6, customers were able to
use the internal cache instead of bypass-
ing it for sequential access—like the
DB2 prefetch processing does by default.
Additionally, SEQPRES lets you keep
data longer in the cache of the I/O sub-
system. This improved the REORG on
the partition level that scans the non-
partitioned index followed by updates

Figure 1: Five Levels of Database Maintenance of a subset of its pages. Setting the

Figure 2: Database Maintenance Drivers
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SEQPRES ZPARM to YES allows thers can reduce maintenance to th&tarting the RTS database explicitly trig-
data to remain in the 3990-cache longecouple of objects that really require itgers DB2 to start externalizing the data
improving the performance of the sub-Especially with DB2 systems that conit has gathered. The feature is integrated
sequent writes. sist of thousands of tablespaces andto the internal processes and can't be
In addition, the COPY utility was index spaces, this significantly reduceset on or off by a command or a
enhanced with the CONCURRENTresource consumption and saves cOnZPARM.
keyword. Using it passes the coppanies real dollars. The only disadvantage is that data
request to DFSMS. Concurrent copy Threshold-based maintenance wasnisn't initialized with RTS until after you
can reduce the amount of time requiredicclaimed by all DB2 shops, howeveexecute a REORG, RUNSTATS, and
to back up application data, increasin@gnd there's a good reason for that. ThREOPY against all existing objects. The
the time available for online serviceprocess for database maintenancexternalization process can be custom-
Today, this feature is comparable to thbecame an expensive extra step. To [med. By default, the data is externalized
integration of FLASHCOPY technologyable to check thresholds, and reducevery 30 minutes. With DB2 9, it's
“CONCURRENT copy” worked alreadycosts and effort, current object statisticalready reduced to only 15 minutes.
before DB2 V4 and it's how FLASHCOPYare required. Those are provided by RTS resolve a major weakness of
worked before officially becoming inte-only the RUNSTATS utility. This is a biglevel-three maintenance and the process
grated in V8. In general, you can alwaydisadvantage because, after runninig less expensive and time-consuming.
take backups of your data outside dRUNSTATS utilities for hours andUsing RTS, you can check for a mainte-
DB2, but then you should manage apending a lot of CPU cycles and I/O, ihance requirement without any preced-
repository because you lose the abilitsnay be that no threshold is hit and nang process to get current object
to have the copy registered withinmaintenance is required. In this case, adltatistics. This is faster and less expen-
SYSCOPY. However, such restored cohie RUNSTATS were useless. sive than any RUNSTATS and makes
ies are supported by the RECOVER In addition, there’s a second badhis feature compelling and gives hours
utility by just making use of theside effect. The data collected with thback to your batch window.
LOGONLY option. RUNSTATS utility is usually stored in  For more insights on RTS, see Craig
With DB2 Version 5, database mainthe DB2 catalog and is used by thMullins' article in the August/September
tenance became much easier, as tB2 optimizer, too. Catalog locks carR006 issue of/Journaltitled “z/Data
REORG utility was enhanced byccur and the use of dynamic SQIPerspectives: It's Time for Real Time
SHRLEVEL CHANGE capabilities.might result in another access pathStats” and look for RTS-related presen-
However, online REORGs are still evolvSeveral third-party vendors steppedations at local user groups and larger
ing. With Version 7, they were enhanceéh and provided more efficient andconferences such as IDUG.
with FASTSWITCH, which made thefaster utilities to gather statistics to With DB2 V8, FLASHCOPY tech-
dreaded switch phase manageable witvoid such problems. But, this isology is integrated for subsystem back-
parallel activities. DB2 9 now als@nother temporary solution. Today,ups. FLASHCOPY is a technology that,
includes online reorganization of parti-whether you use RUNSTATS or dike RTS, significantly improves proce-
tioned tablespaces when a Nonthird-party equivalent, checking fordures. Even terabytes of data can be
Partitioned Index (NPI) exists bymaintenance requirements can conbacked up in a blink of an eye. Moreover,
eliminating the build two phase. sume the time you have available fot's just as fast with a restore. In the
Efficiencies also accrued from: maintenance. This is an obvious indi-August/September 2004 issug/dburnal
cator that level 3 maintenance can n®aniel Luksetich wrote a helpful article
* Including the COPY within REORG longer support current requirements.about using object-level FLASHCOPY.

(inline COPY) A big step forward is needed to solvén the article titled “Using FlashCopy

*« Reducing RUNSTATS by statisticshe problem rather than only address/ersion 2 for DB2 UDB for OS/390 and
sampling the symptoms. z/OS Object-Level Migration,” he exam-

* Reducing the amount of backups by ined mass-migration of DB2 objects
the dynamic copy (thresholds for noRecent DB2 Enhancements between databases and subsystems, and
incremental, full copy). With DB2 Version 7, IBM intro- detailed the significant benefits of this

duced RTS, which significantly changéechnology.

With DB2 Version 6, two key the process of threshold-based mainte- Also, in DB2 V8, CHECK INDEX
enhancements  were includednance. With RTS, DB2 provides currenhow supports SHRLEVEL CHANGE by
RUNSTATS within REORG (inline sta-statistics of all your DB2 objects withoutising FLASHCOPY at the data set
tistics) and thresholds (i.e.,any extra costs; hence, eliminatingevel.

OFFPOSLIMIT, INDREFLIMIT) were RUNSTATS normally needed to collect Another strategic decision is the
added to the REORG utility. These andtatistics. Additionally, the statistics ndocus on DFSORT within REORG in
other improvements made the systentonger influence the DB2 optimizer, aDB2 V8. This might not be the pre-
faster, more usable, and more parallethey're stored in specific RTS tables. ferred direction of DB2 customers using
These changes make it possible to enter RTS are gaining popularity.third-party sort utilities, but it's the

level three: automated maintenance. IEustomers using RTS reported no measame as with the IBM utilities. You
became possible to let the utility decideurable overhead of DBM1 collectingren't forced to buy them. Even if you
if objects required maintenance byhe data. By creating the RTS tables witfon't, you'll get them for the integrated
applying  thresholds such asthe DSNTESS sample job, you get wsage—as with DB2 utilities in conjunc-
CHANGELIMIT for COPY (DB2 V5) repository for the data being collectedtion with the DB2 Catalog.

and OFFPOSLIMIT/INDREFLIMIT The RTS are collected in memory when- Workload Manager (WLM) interac-

for REORG (DB2 V6). Those parameever an update, insert, or delete occurson must be in GOAL mode with DB2
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V8. This might represent additionalworkload periods, it's more economicalfypically at night. In case of an upcom-
work for some shops, but it safeguardstao. Everything is tracked to provideing recovery, DB2 must restore only the
critical task. Regarding database maimeports and status and to keep contratopy without a lot of subsequent LOG
tenance, always ensure proper WLMnd transparency. On-demand databas&PPLY. But it isn't sufficient to meet
definition for utility jobs. By doing so, maintenance takes full advantage of thRTOs only in the morning. After trans-
and by properly managing REORGability to know about maintenanceaction peaks, RTOs often grow up to a
SHRLEVEL CHANGE options, you carrequirements when they emergemultiple, as big LOG data sets must be
ensure you have necessary control éfdditional interfaces to the mainframe'sprocessed. This is also true for a recov-
your utilities running in parallel to your WLM, as well as to the existing jolkery at noon or even at night.

applications. scheduler, assure immediate utility exe- On-demand maintenance monitors
With DB2 9, further advancementscution without extra jobs at a workloadthe object’'s statistics and triggers a
have emerged. The common objegbeak (see Figure 3). COPY in case of heavy update activity to

backups can be replaced by On-demand processes interfacensure a defined RTO. It runs continu-
FLASHCOPY technology and themore cleanly with surrounding z/OSously, just like the application. Typically,
enhanced integration with DFSMS nowcomponents. It's now possible to havé doesn't make many more extra copies,
even includes tape management. utility run-time prediction and a work- but it does a better job of balancing the
load history so you can know in advancesquired copies. Unnecessary copies that
Becoming an On-Demand Businesdf a utility will finish in a low workload don't improve recovery time are avoided.
The RTS wouldn't be a technicaperiod that's just starting. And it's pos-Additionally, on-demand maintenance
milestone if they didn't open up realsible to continuously balance maintefollows the strategy of using
opportunities such as SHRLEVELnance jobs, relieving a shrinking batcirLASHCOPY technology in DB2. This
CHANGE capabilities leading to main-window. Fully exploiting on-demand shifts the exhaustive backup processing
tenance without compromising avail-solutions even automates utility abendn DB2 to the storage subsystem without
ability, or the utility thresholds allowing correction to always ensure continuougompromising reliability. It's more effi-
selective maintenance. That's why iavailability for the application. cient and improves availability.
doesnt make sense to add them to The way to the on-demand world of Another step on the journey to
existing level-three procedures. Idatabase maintenance is a smooth trafecoming an on-demand business is to
would be like running SHRLEVELsition. Typically, DB2 customers firstuse on-demand RUNSTATS. With RTS,
CHANGE utilities when no application relieve COPIES from the static proceyou avoid the RUNSTATS for your main-
is running in parallel or doing thresh-dures, as this existing problem is thénance decisions, but the DB2 optimizer
old checks, but running utilities for allmost critical one. DB2 shops with highstill needs current catalog statistics for
objects anyway. availability requirements especiallyaccess path decisions. Both static and
This leads to level four: on-demandount on reliable recovery prerequisitegjynamic SQL significantly benefit from
database maintenance, acting immedbut Recovery Time Objectives (RTOsproper statistics and this becomes even
ately to any needs as long as there are wary significantly, depending on themore important with DB2 V8 and 9;
constraints. There’s a new generation afpdate activity. Maintenance at levetheir optimizer is more sensitive to prop-
database maintenance solutions thahree runs only within a static time-er statistics. On-demand maintenance
provide on-demand capabilities thatframe. So RTOs are optimal immediincludes a utility result check. Utilities
meet current and upcoming require-ately after the last cycle, which igsren't triggered by technical thresholds
ments. The major goals are:

« Availability protection and assurance

« Cost reduction

« Technology exploitation

* A smooth transition from existing
technical thresholds to more businesg
driven utilities.

On-demand maintenance solves
existing problems by quickly reacting
and fully exploiting the enhancements
of the latest DB2 versions. It doesnit
wait for the next cycle, cumulating
upcoming maintenance requirements
even when they're urgent. It continu-
ously monitors and executes—perfectly
balanced in relation to the workload.

Database maintenance takes a bagk
seat, assuring that the production datg
base is always in perfect shape and
recoverable as defined within the Servige
Level Agreement (SLA). By exploiting
the technology already paid for an
performing the required tasks in lowFigure 3: Sample On-Demand Maintenance Process
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such as update rates; they're triggerddvel of database maintenance will be an
TOp— lO when the application or business wilintegrated approach. Autonomic data-

. benefit. Before triggering a REBIND, fobase maintenance characterizes level
M al nte n an Ce example, the result to the access pathfige. The major goal is to eliminate any
checked in advance. This significanthand all maintenance tasks. DB2 should

R | improves database maintenance follonalways keep the data in a proper state,

u eS ing the major goals of on-demand mainimaking database maintenance unneces-
tenance. Most of the REBINDs (and thisary in the future. There will no longer
also is true for RUNSTATS) are avoidedye technical thresholds, but individual
. as the DB2 optimizer won't choose a beservice-level definitions driving any
SHIRIEINRCEIEICROREIRSRAWARN  ter access path. A helpful side effect isquired task. For now, however, these
Perform utilities ASAP. availability; any REBIND that would leadremain dreams of the futur&
Use low workload periods to a degradation of the access path is

: suppressed.

- Make use of SHRLEVEL CHAN Sy T kAP
(FASTSWITCH) (V7). an on-demand business is to alloVeqrr\waARE ENGINEERING GmbH. He speciali

REORGs to be processed on demangqyery issues and database maintenance, focu
Miake use of INLINE CORY/STA RV TIE e te REORGhe gr0v>\l/ing requirement for 24x7 operations and
(V6). SHRLEVEL CHANGE functionality, reduction. As a consultant at large customer sites
Ve aP NS SRl A o full exploitation is restricted only to has implemented database maintenance procedu

DB2 9 customers, but there’s a smootand recovery strategies, and also experienced the
(V8). transition path to exploit features andpitfalls of recovery scenarios under real-world rec
WEVERTEERSRSENRVEREREREG | (technology you have in place or mighgressure. His activities cover EMEA, as well as N
Practice the three R's (REORG, obtain in the near future. It's a strategmgme”Cat rougn ses U.s.

alignment with trends opening up that EGUS Inc. He's involved

. . ; . . _development of SE’'s maint
RUNSTATS, REBIND). _ will provide your business with a wide, g recovery solutions.
10. Automate abend correction. range of opportunities. Email: u.heinrich@seg.de;

u.heinrich@segus.com
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