25 Note 60233 - Oracle rollback segments, more information.

Note Language: English Version: 32 Validity: Valid from 27.09.2004

Summary

Symptom
Background i nfornati on and expl anati on of rollback segnment problens.

More Terms

ORA- 01555 ORA-01628 ORA-01650 FET PRS_1 PRS 2 PRS 3 PRS 4 PRS 5 PRS 6
PRS 7 PRS 8 PRS 9 PRS 10 RBS rol | back segnent max extents

snapshot PSAPROLL opti nal

Cause and Prerequisites

This is an ADJUNCT to notes 16277 and 3807 not a repl acenent

for them it is VITAL you read the applicable notes. This note is long
expl anation of what rollback segments are and do, covering the background
needed to understand the resolution of rollback errors.

After the background information | have included a Question and Answer
section for comon questions asked in regard to roll back segnents.

*** After reading this note please feel free to send me any corrections
*** or comments to "glenn.cadman@sap-ag.de" .

*** Any questions to be included in the Q&A section are also welcome.
*** Unfortunately |1 only speak English and a little Japanese so if

*** nossible can you mail me in either English or Japanese.

Solution

Oracle uses rollback segments for 2 purposes :

Purpose 1 : Provision to undo incomplete database changes.

The first and nost inportant use is to insure that in case of a problem
update/insert/del ete transacti ons can be undone safely, preventing | ogica
i nconsi stencies with the data.

To understand this lets |ook at a sinple exanple :
| magi ne a bank transfer of $50, froma conpany called PAS, to a conpany
called Elcaro. For this to be successful the follow ng changes nust be nade

Debit $50 fromthe bal ance of PAS's account

Wite a record of the debit to PAS' s history table.

Credit $50 to the bal ance of Elcaro account.

Wite a record of the credit to Elcaro's account history table.

PP

In a nornal situation the database will update PAS s account bal ance
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record, insert a debit record into PAS' s history table, update Elcaro's

bal ance record and finally insert a credit record into Elcaro's history
table. Thus to performa transfer at |east 4 separate database changes nust
be nade.

| magi ne the dat abase updated PAS' s account with the $50 debit (1.) before
the DBA killed the transfer programleaving steps (2.) (3.) and (4.)
unconpl eted. Cbviously a debit does not have any neaning without a
corresponding credit, hence a nechanismis needed to ensure that the debit
is not pernanently saved wi thout the corresponding credit and history
records al so being permanently saved.

This concept is the basis of a TRANSACTION. a |logical unit work that is

ei ther successfully conpleted and saved (commtted), or it is unsuccessfu
(fails) and all changes nade by the transaction are undone/renoved. Undoi ng
of database changes by failed transactions is know as a ROLLBACK

Now t he question is:

"What is the mechanism Oracle uses to enable the rollback (undoing) of changes
made by unsuccessful transactions ?"

The answer is sinple, oracle wites a COPY of the way the data was |ike
BEFORE maki ng changes. |If a transaction fails or is canceled for any
reason, then this copy used to OVERWRI TE t he changed dat abase entries with
the original database entries. The copies are know as ROLLBACK ENTRI ES, and
are stored within structures call ed ROLLBACK SEGVENTS. Rol | back entries
that formpart of an unconpleted transaction are known as "active entries"
as they formpart of an "active" transaction. "Active entries" are not

rel eased or reused until the transaction is conpleted. Wien a transaction
is conpleted the roll back entries are tagged as conpleted and the roll back
segment space nade avail able for reuse. The conpleted entries are known as
"rel eased entries".

Pl ease note that even though rollback entries are "rel eased", the entries
are not NOT ERASED or DELETED until the rollback segnent has conpleted a
full cycle and ORACLE starts overwiting the "released entries" with new
"active entries".

You can visualize a rollback segnent as a circular entity. | like to think
of rollback segnents in terns of a circular railroad track. Atrain travels
around the track never reaching the end, because as soon as it does, it is
back to its starting point, the track behind the train was used the
shortest time ago, the track ahead was used the |longest time ago. Wth
rol | back segnents, ORACLE has a pointer to the current position in the
segment, behind the pointer lay the rollback entries just created, in front
are the roll back entries witten | ongest ago. Once ORACLE reaches the | ast
extent of the rollback segnent it |oops back to the first extent
overwriting the entries it wote during the last cycle (unless there are
still "active entries" remaining in the extent, nore about that latter!).

When a transaction is begun, it is assigned to ONE roll back segnent, ALL
rol |l back entries generated by that transaction, are ONLY witten that
rol | back segnent. The roll back segnment typically assigned is the one with
the fewest active transactions (unconpleted updates / inserts / deletes).
Using the train anal ogy, when a passenger books a ticket they are assigned
to a particular train, once assigned a train the passenger cannot change
trains or tracks until they have conpleted the trip.
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Large update transactions can generate nore roll back entries than can
stored within the assigned roll back segnent. If this happens, ORACLE tries
to increase the size of the rollback segnent, to allow nore active roll back
entries to saved. This is done by dynamically addi ng extents (chunks of
free space) to the rollback segnment requiring additional space. Using the
train analogy, if the track ahead is in use, then newtrack is inserted to
prevent the train stopping.

When ORACLE is unable to add addition extents the transaction will be
cancel ed (rolled back) and one of the followi ng nessages returned to the
program :

ORA-01650 unable to extend rollback segment xxx by nnn in tablespace PSAPROLL
ORACLE speak for:

"I amunable to allocate a chunk of space for a new roll back segnent extent
because | can find no contiguous chunk of storage of that size (nnn 8K

bl ocks ) in the PSAPROLL tabl espace's datafiles, please free up space or
add a new datafile to your PSAPROLL tabl espace”

ORA-1628 max # of extents nnn reached for rollback segment xxx

ORACLE speak for:

"I amunable to allocate any further extents to this roll back segnent
because the maxi num nunber of extents limtation defined in the storage
paraneters of the rollback segment has been reached"

See notes 16277 and 3807 for resolution and further explanation of the above errors.

It is inmportant to note that only transactions that CHANGE data generate
rol |l back entries. Transactions that do not change data are know as
"read-only" transactions and by definition don't generate roll back entries.
Thus it is inpossible for read-only transaction to generate the above
oracle errors.

Purpose 2: Maintaining a read consistent view of the database.

Usi ng our exanple of a $50 PAS to Elcaro transfer, inmagine that the banks
nont hl y account statenment generator/report is run at the SAME TIME as the
transfer. As bank custoners we expect that the credit and debits shown in
our statenent history will reconcile to our account bal ance. The statenent
generator may performthe following task |ist:

1. Get all account and account bal ances from account bal ance table.

2. For each of the accounts from1l. obtain all the credit /debit hi story
records.

3. Get the nanme and address of the account hol der

4. Sort and fornmat the above information and print statenent.

If the account transfer program added history records between the statenent
report obtaining the account balances (1.) and selecting the debit/credit
history records (2.) then the credit/debit list could find extra records
whi ch woul d be inconsistent with the account bal ance. (because those
debit/credit records where added after the account bal ance was extracted )
Usi ng our exanple the PAS s statenent may show an addition $50 debit

i nconsi stent with PAS' s account bal ance.
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Thus the dat abase needs a nechanismto allow transactions to VIEWa
CONSI STENT SET of DATA, unaffected by changes nade by other transactions
during the tine the transaction is active.

This facility is known as READ CONSI STENCY.

One nethod to facilitate read consistency would be to wait until all the
tabl es the transaction needs to access are "free" fromany updates, then
I ock all them against any further changes until the transaction has
finished running. An effective method, but this would cause processes to
wait for a turn to |l ock required tables, seriously handi cappi ng dat abase
per f or mance.

However there is another possibility to maintain read consistency !
Remenber, ORACLE has a copy of the old data stored in the rollback segnments
as rollback entries ! Even after a transaction is conpleted, and the
rol |l back entries are released for reuse, they will renmain accessible unti
bei ng overwritten during the next cycle of the rollback segnment. Thus by
conbi ni ng a database table read with a roll back segnent entries read,
ORACLE can build a view the data, consistent with the point in tinme at
which the transaction was started. However, this view can only be

mai nt ai ned for a TEMPORARY period, because the rollback segnent will cycle
and the roll back entries needed to maintain "read consistency"” will be
overwritten. During a database read a tinestanp is checked to deternmne if
changes have been nmde since the transaction started, any changed data is
i gnored and the corresponding historical rollback entry is read fromthe
rol | back segnent. NOTE t hat ORACLE uses roll back BOTH "active" and

"rel eased" roll back entries, as both may contain data needed to build read
consi stency. Before overwiting released rollback entries, ORACLE does not
and cannot check if current read transactions will need or not need the
dat a.

Usi ng the exanpl e of the banks statenent report, ORACLE will read the
transaction history table entries, however a tinestanp indicates that
changes have been nmde since the transaction started, that data is then
ignored, and the old data is retrieved fromits correspondi ng rol | back
entry. Thus the read of the debit/credit history table is nmade consi stent
with the tinme at which the statenent generator started running.

To achi eve read consistency oracle MIST be able to read EVERY rel event
rol |l back entry created since the transaction started. If ANY roll back
segment conpletes a cycle, essential rollback entries could be overwitten,
then ORACLE will unable to deliver read consistency (a SNAPSHOT), in which
case ORACLE will fail the transaction and generate the follow ng error

ORA-1555 snapshot too old (rollback segment too small)

ORACLE speak for

"I cannot build a read consistent view of the data you require because

ot her processes have generated enough rollback entries to cause just one
rol | back segnent to cycle, overwritting necessary data, during the period
your transaction has been running. Because | cannot now create a read
consi stent view of the data you require, | terninated the transaction”

How to resolve ORA-1555 error ? , LOOK AT NOTE 3807!

* This is to adjunct the information in note 3807 not areplacement of it.
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To understand the resolution in note 3807 (ORA-1555) lets go back to our
anal ogy of a train traveling around a |oop of track. Any solution involves
i ncreasing the period before the train conpletes a circuit and then reuses
sanme piece of track. | can think of three ways to do this:

1. Slow down the train. Run the report when | ess update activity is
happening e.g. over the weekend / at night etc. Wth |less update activity
happeni ng, |ess rollback entries are being witten, thus increasing the
peri od before a rollback segnent will cycle. Renmenber rollback entries are
only created by transactions nake changes to the database ( insert, update
or delete, known as DML statenents, Data Mani pul ati on Language), so
separating all your reporting operations fromyour updating operations is
very effective

2. Lengthening the track. By increasing track length the train will take

| onger before conpleting a full circuit. Increasing the size of the
rol | back segnents will increase the cycle tine of the rollback segnents. A
100MB rol | back segnent will hold 10 tines the nunmber of rollback entries,
hence 10 tines historical data as a 10MB segnent. Thus a 10 fold increase
in rollback segnent size should give a 10 tines increase in the tine a read
transaction can run before a rollback segnent is cycled and the dreaded
ORA- 1555 i s generat ed.

3. Increase the nunber of tracks, reducing the |oad on any individua
track. Having nore rollback segments (of the at |east the sane size) wll
spread | oad of rollback entries, increasing the cycle tine of individua
rol | back segnents. Having 100, 10MB roll back segnments should give 10 fold
increase in the period ORACLE can nmaintain a read consistent view of the
dat abase conpared to 10, 10MB roll back segments

*x * %% Questions and Answers regarding rollback segments * * * * * *

Q. Why are my rollback segments not automatically shrinking back to the optimal size
5

A. After conpletion of a |arge update transaction, extents that have been
dynanmical | y added are not autonmatically deall ocated, as this would reduce
the period that ORACLE can naintain read consistency. Before shrinking
rol | backs, ORACLE first nust allocate another update transaction to the
sanme rol |l back segnent, then this transaction nust generate enough roll back
entries for ORACLE to advance the roll back pointer to the boundry of the
current extent. The next extent is then deleted IF AND ONLY IF the foll ow
3 conditions are neet

1.) The next extent does not contain ANY active rollback entries.

2.) The total size of the rollback segnent is greater than optinal

3.) Deleteing the next extent will not reduce the total size of the
rol | back segnent to |less than the optimal size

ONLY THEN wi Il ORACLE rel ease the next extent and hence reduce the size of
the roll back segnent. Thus you need update activity by additiona
transactions before roll backs are shrunk ( strange but true ! ). If the
next extent DOES contain active rollback entries ie. 1.) is false, then
ADDI TI ONAL exents will be added to the roll back segnment and it will grow
even bi gger.

To force the shrink of a rollback segnent you can use the comand
(as of Oracle 7.3 and above inc O acl e8)
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alter roll back segnent <seg> shrink;

eg. SVRMGER> alter rollback segnent RBS 1 shrink;

this will shrink rol back segnent RBS 1 to its optimal size if there
extents free of "active transactions".

Q. To avoid getting ORA-1555 | increased the optimal size of my rollback segments,
but | still got an ORA-1555 error, WHY ?

Why did increasing the optimal size of my rollbacks not cause them to grow bigger ?
A

*** INCREASING OPTIMAL SIZE OF ROLLBACKS GENERALLY ***
*** DOES NOT HELP IN AVOIDING ORA-1555 ERRORS I #**

Increasing the optinmal size of rollback segnment does not cause ORACLE to
automatically increase there size unless a |large transacti on generates
enough rol |l back entries to cause the extension of the rollback segnments to
that size. Setting the optinal size just sets a "high water mark", thus
oracle will shrink a large roll back segnent back to its optimal size, but
not make a snaller roll back segnent growto its optinal size. To nake a
rol | back segnent bigger |ook at the foll owi ng exanpl e usi ng sql dba:
SQLDBA> alter roll back segnment prs 01 offline;

SQLDBA> drop roll back segnent prs_01;

SQLDBA> create roll back segnent prs_01 tabl espace PSAPROLL storage (
initial 1M next 1Moptinal 100M nmi nextents 100 naxextents 500 );

SQLDBA> alter roll back segnent prs_01 online;

*** T IS THE COMBINATION OF "next" SIZE ***
*** AND "minextents” THAT FORCES ORACLE ***

***  TO CREATE BIGGER ROLLBACK FrE

Q. Why set all rollbacks the same size?

A. ALL (ALL neans every one) roll back segnents should be set to the sane
size (the exception is the "SYSTEM roll back segnent as this is used
exclusively for internal oracle's processing). Renenber that if you receive
an ORA-1555 it neans that JUST ONE rol | back segnent has been conpletely
recycled during the run tine of the read consistent transaction. Thus

havi ng ni ne 100MB rol | back segnents and a single 1MB rol | back segnent will
be NO MORE as effective in preventing 1555's as JUST HAVING ten 1MB

rol | back segnents.

Q. How can | check the sizing of the rollbacks?
A. You can | ook at rollback segnent sizing using your unix ora<SlD> | ogin,
starting sql dba, connect internal and then issuing the conmmand:
SQLDBA> sel ect a. nane, b.optsize, b.hwsize

from v$rollnanme a,

vérollstat b

where a.usn = b.usn;
(See note 82634 )
O you can use transaction st04 (30+)
Tools -> Admin -> Monitoring -> Performance -> Database -> Activity
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Then -> Press "Detailed Analysis Menu" -> Press "Display V$tables" ->
Choose rol | back segnents (V$rollstat)

Q. How can I check how long it is taking for a rollback segmentto cycle so | can then
estimate the how big to make my rollback segments ?

A. Good question! if you find a nethod let ne know, as far as | can tel
you can only guesstinmate it by looking at the rollback wite and "w ap"
statistics fromtable v$rollstat.

Q. Why is having bigger rollback segments, more effective in prevention of 1555's,
than having more rollbacks of the same size ?

A. The smaller a rollback segnent is, the greater the chance that a |arge
updat e process can generate enough roll back entries to cause a roll back
segrment to cycle. Hence fromthe point of view of preventing 1555's,

i ncreasing the SIZE of the rollbacks is MORE effective than increasing the
NUVBER of equal sized rollback segnents. | amnot saying that increasing

t he nunber of sane size rollback segnents is not an effective nethod of
resolving 1555's, it is just not quite as effective (especially when update
transacti ons occur that generate enough rollback entries to require
additional extents to your current rollback segnents).

Q. I have increased the size of my rollbacks and | have increased the number of
rollbacks segments and | still get 1555's what do | do now ?

A. Apart fromrunning the report at a different tine (when | ess update is
happeni ng) you just have to keep increasing the size and perhaps nunbers of
rol | back segnents until the 1555 is not generated. At one site | know they
needed a total of 3.5 GB of rollbacks to prevent 1555's. If you are having
serious problens with long running reports and roll back segnents an

Earl ywatch session will help identify and hence reconmend possible
solutions for your site. (Tip, double check that all rollback segnments are
actually the sanme size AND are at |least the SIZE of your OPTIMAL size
setting. This is a major area of confusion, the problemis not HONbig the
rol | backs can GROWTQO, but HOWbig the roll back segnents ARE NOW!. So
first check that all your rollback segnents are already BIG@ see above
guestion on how to check each roll back segments ACTUAL si ze)

Q. I have an emergency situation! An internally developed ABAP report fails with an
ORA-1555 error. It works in the testing environment, but in production it runs for
several hours before terminating with an ORA-1555 error. Management NEEDS the
report URGENTLY and | am responsible to make it work, PLEASE HELP ME SAP !

A. DONT PANIC! The real "long ternt solution to this problemis to | ook at
why the report is taking so long to run (SQ trace, indexing, use tenp
tables etc.) but of course this takes TIME and your managenent needs the
report yesterday! So basically you need a tenporary fix while your

devel oper tunes the ABAP (better indexes, tenporary tables, procedure flow,
sub reports, closing and reopening cursors) to run faster reducing the
chance of any roll back segnents | ooping

TWO TEMPORARY WORKAROUNDS FOR ORA-1555's ERRORS.
Fix 1.) "DOIT WHEN NOBODY ELSE IS DA NG I T"

Can the report be run during a period of little or no other SAP system
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activity ? eg. at night on the weekend. If you have a tine w ndow of
| owsystem activity, then run the report then! EASY!

If the roll back segnment pointers are stopped or noving very slowy the R 3
server will have nore "real” tinme in which to run the report to conpletion
before one of the rollback segment conpletes a |oop. |Inmagine that a
rol | back segnent as a clock with a second hand, however unlike a nornm

cl ock the second hand can speed up or sl ow down dependi ng on the vol unm of
nodi fications being nmade to the database. By running the report when the
second hand is noving sl owest, hence taking | onger to conplete a cycle,
read consi stency should be nmintained until the report conpletes.

Fix 2.) "BIGGER IS BETTER'. . ... for ORA-1555, but not for anything else.

If Fix 1 is inpossible, then to prevent rollback segnents | oopi ng bigger
rol | back segnents are needed (allocating datafile blocks to roll back
segnments => |l onger read consistency period ). Because the exact sizing of
the rol |l back segnents cannot be predeterm ned, | recomend you allocate any
spare di sk space available to tenporarily increase the size of your
rol | back segnents. The "bigger is better" nethod, basically neans "Using
spare disk space to create very big rollback segnents". Using the clock
anal ogy, the "ticking" of the second hand remains constant, but we add nore
seconds to the mnute (eg. from60 to 500 seconds to a minute). Again by
increasing the tinme it takes before any roll back segnent conpletes a cycle,
the | onger oracle can naintain read consistency, hence the | onger the
report can run before failing with an ORA- 1555.

WARNI NG: The following is not in any way recomenend by SAP. This is a
tenporary workaround to avoid ORA-1555 errors. |If you do not understand
what is being done then DON T TRY IT on your system! |f you are not
confident using sapdba and sql dba, again don't try it !

The exanpl e below is based on a UNI X systemusing nornal file systens. |f
your operating systemis NT or your filesystens are raw di sk partitions
then the nethod is the same, however the conmands being used will be
different.

STEP 1. Deternine how nuch free space is avail able
Check the sapdata filesystens, can new sapdata file systens be created
usi ng spare disks or spare disk space fromvolumm groups ? Are there ot her
non sapdata file systems with | arge chunks of free space ?
EXAMPLE
sapdata fil esystem have the foll ow ng
sapdatal has 500M free
sapdat a3 has 300M free
sapdat a5 has 100M free
sapdat a6 has 400M free
Exani nati on of non sapdata file systens:
/usr/sap/old has 1GB free
Exami nation of free disks or disk volums:
show that a 2GB disk is free and available for tenporary use.
TOTAL space avail able for tenporary use
500+300+100+400+1000+2000= 4300MB

STEP 2. Assign additional space fromstep 1. to new sapdata file systens.
For non sapdata file systens on unix you can use synbolic links to create
tenporary sapdata directores
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eg. In -s /usr/sap/old /oracl e/ PRD sapdat al0

For spare disks etc. you will have to use the operating systemutilities (
sam smitty etc. see your installation guide for details ) to format and
nount new sapdata fil esystens eg. /oracl e/ PRD sapdatall

STEP 3. Now add the additional space the PSAPROLL tabl espace.

sapdba -> c) tabl espace adninstration -> a) Tabl espace , enter PSAPROLL ->
f) Alter tabl espace PSAPROLL Add Datafile.

In the above exanple your will create 6 additional datafiles, 4 on the

exi sting sapdata filesystens, 1 in the synbolic |linked directory
/usr/sap/old, 1 on the spare disk nounted as a new sapdata fil esystem

STEP 4. Now deternine the exact size of your PSAPROLL tabl espace

Met hod 1: Operating System Met hod.

sapdba -> c) Tabl espace adninstration -> c) Free space and fragnentation
of all tablespaces -> Find figure of "Total" colum for the PSAPROLL

t abl espace (i n Kbytes)

Met hod 2: From SAP nenu -> Adninstration -> Monitoring -> Perfornmance ->
Dat abase -> Tabl es/ | ndexes -> (Database systen) Space statistics ->
Tabl espaces Look at Total size for PSAPROLL tabl espace.

Scal e: Day Si ze (Kbyte)
Tabl espace Tot al
PSAPROLL 4,856,000 (this is 4.8GB )

STEP 5. Find out how nmany roll back segnents "PRS x" you have in use ? (See
guestion "How can | check the sizing of the rollbacks" on howto see this)
eg. 10 rollback segnents PRS 1, PRS 2, PRS 3, PRS 4, PRS 5, PRS 6, PRS 7
PRS 8, PRS 9, PRS_10

STEP 6. Cal cul ate the maxi num si ze you can nake each rol | back segnent eg.
4,856 (MB) / 10 (because 10 roll back segnents) = 480 Ms each Thus we can
create 10, 480 MB roll back segnents.

STEP 7. Create, and run a rollback segnent size changing script. For each
rol | back segnent PRS 1 thru PRS 10 (or whatever nunber of rollback segnents
you have) edit or vi a file eg. /tnp/changeroll.sqgl inserting the follow ng
lines:

spool changeroll.log

alter rollback segnment prs_1 offline;

drop rol | back segnent prs_1;

create roll back segnent prs_1 tabl espace PSAPROLL

storage ( initial 1M

next 1M <---- Each addition extent is 1MB
m nextents 480 <---- This line is the critical !
maxext ents 500

optinal 480M ); <---- Optinmal is not so inportant

alter roll back segnent prs_1 online;

alter rollback segnent prs_ 2 offline;

drop rol |l back segnent prs_2

create roll back segnent prs_2 tabl espace PSAPROLL

etc etc upto prs_10 or however nany roll back segnents you have

spool off;
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Note: | reconend you split the script into many sub scripts eg.

/tnp/ changerol | _pl.sql, /tnp/changeroll _p2.sql each with a single set of
functions (eg. offline prs_1 thru 10, drop prs_1 thru 10, create prs_1 thru
10) in that way you can fix any problens before the next step is started (
not many people can get a 100 or so line script to run perfectly the first
time ).

Now start the script

sql dba node=li ne

connect internal

@hangerol | . sq

...Sscript runs

exit

review (vi changeroll.log) for errors

STEP 8. Rerun your long running report, and hope it works. If it

runs for many many hours, one exanple ran for 18 hours then crashed, then
there is not nmuch nore you can do! | generally cry, kick my PC, then go
down to the pub and drink lots of beer :-). But seriously, if all spare
space avail abl e has been added to your PSAPROLL tabl espace and created the
bi gest roll back segnents possible, and the report still crashes with an
ORA- 1555, then a serious |ook at what the report is doing and how to nake
it run faster is the only remaining solution

STEP 9. Return the systemback to "nornmal" once a permanent solution is
found. Thus you nust resize the rollback segnents back to the orginal size
and rebuild the PSAPROLL tabl espace, this requires R'3 down tine

create a script eg. /tnp/rebuild.sqgl sinmlar to the follow ng exanple.

Note: Again | reconend you split the script into many sub scripts eg.
/tp/rebuild pl.sqgl, tnp/rebuild p2.sql each with a single set of actions
(eg create roll _tenp, offline prs_1..thru 10, etc. etc. ) in that way you
can fix any problens before the next step is started.

set echo on

spool /tnp/rebuild.|og

create roll back segnment roll _tenp tabl espace SYSTEM

alter rollback segnent roll _tenp online;

alter rollback segnent prs_1 offline;

...repeat for prs_2 thru prs_10 (or however many roll back segnent you have
in use)

drop roll back segnent prs_1;

...repeat for prs_2 thru prs_10 ( or however many roll back segnents you
have in use)

drop t abl espace PSAPROLL;

create tabl espace PSAPROLL datafile

"/oracl e/ <yoursi d>/sapdata/roll _1/roll.datal" reuse

create roll back segnent prs_1 tabl espace psaprol

storage ( initial 1M next 1M m nextents 16 naxextents 500 optinmal 16M
...repeat for prs_2 thru prs_10 ( or however many roll back segnents you
have in use)

alter roll back segnent prs_1 online;

...repeat for however each rollback segnent created

alter rollback segnent roll _tenp offline;

drop roll back segnent roll _tenp

spool off;

sql dba node=li ne
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connect internal

@tnp/rebuild

exit;

review the /tnp/rebuild.log file for errors.

Q. There is plent of free space available in my PSAPROLL tablespace why then do | get
ORA-1555's saying that my rollback segment is too small ?

A. If you read the above background in regard to roll back segnents you will
notice that read transactions do not generate rollback entries, hence it is
i mpossi bl e for such a transaction to cause your roll back segnent to
extended in size ! ( using a chunk of freespace in your PSAPROLL

t abl espace). A roll back segnent containing data data needed by ORACLE to
generate a read consistent view was overwitten with new rollback entries
generated by an update transaction. This can only occur when a roll back
segment cycles during the run time of your failed (1555) transaction. By

i ncreasing the ACTUAL size of your roll back segnents (mnextents, optina
size) you can increase the cycle period of your rollback segnments and hence
increase the length time ORACLE can naintain read consi stency.

Q. When setting the storage parameters for a rollback, why is defining a large number
of smaller extents better than 2 large extents.

A. Imagi ne that a transaction begins, rollback entries start being witing
at a point just before one of the roll back segnents extent boundaries.
Wiile this transaction renmains active, that WHOLE extent will be

unavail able for reuse by ANY transaction. Thus a rollback segnent of 2
equal sized extents in the worse case nay have only 50% (1/2) of the total
al | ocated space available to any further witing of rollback entries.
However having 20 equal sized extents will nean that 95% (19/20) of the
total rollback storage allocation is available to a transaction

Q. I have a large data load to do, how do | prevent getting ORA-1562 and ORA-1628.
A. Have a |l ook a note 3807 for the solution.

Q. What are the negative impacts of using huge rollback segments or large numbers of
rollback segments? ie. having the total size of all rollback segments in the order of 100
megabytes or more ( maybe a few gigabytes ).

A. For optimal OLTP (online transaction processing) performance, nmany tiny
(a few hundred KB at nost) roll back segnents work best! Why? Because this
will nean that the entire rollback segnent will be nore likely to be
cached/ buffered in the SGA (physical nmenory) thus mnimzing expensive
reads/wites to the disk. Now before you start reducing all your roll back
segrments to 16K, renenber the smaller the roll back segnent, the shorter the
time oracle can nmaintain read consistency, that neans |ots of ORA-1555's.

Al so | arger updates will cause roll back segnent extension, which is even
nore tinme consunming for disk reads/wites, locking e tc. | would also |ike
to add that reducing roll back segnents to sizes less than default (8 or
16MB) is not supported by SAP , if a SAP TCC consultant says "do it" then
OK, but otherw se don't reduce your roll back segnents to anything |ess

t han defaul t!

Now what about the question increasing Oracle R/ 3 systenis roll back
segnments wel |l above the recommended default size! |Is there a perfornmance
penalty to doing this? O is it just an issue of disk space? For exanple
imagine a site that is getting ORA-1555's and has if required, plenty of

di sk space to allocate to rollback segnents, maybe the adm nistrator is
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t hi nki ng:

"I don't care about allocating a couple of GB of disk for roll back

segrments, | just want to kill the ORA-1555 problem | wll nake the

rol | back segnents REALLY BIG'
This will certainly kill the ORA-1555 problem but should the
adm ni strator worry about any performance degradation of his/her systenf
Renmenber the of inserts updates or deletes requested by your R'3 systemis
not changed by havi ng bigger or snmaller rollback segnents! Only reducing
t he nunber of users, or what they do, will change that! Since going to your
board of directors reconmmending that "limts" be placed on custoners
ordering stuff from your conpany or executives running financial reports,
will be detrinental to your career, you have little option but to work with
it! As the volune of rollback entries witten to your rollback segnents is
i ndependent of rollback segnent size, the only renaining consideration is
if the rollback segnent will be conpletely cached in the buffer cache
(Oracle SGA) or not? If the rollback segnent is 100% cached then the
updating process won't have to wait for a disk read to read the "tail" of
the roll back segnent fromdisk, thus oracle can just immediately wite the
new rol | back segnment entries. If the rollback segnent is not 100% cached
and the tail of the rollback segment nust be read from di sk anyway, then
using very large roll back segnments (eg. 500's MB) conpared to using |large
(eg. 50's MB) will nmake zero difference.
Now ny feeling on this subject is that if you nust create bigger roll back
segrments to avoi d ORA-1555 then just don't worry about any potenti al
perfornmance degradation resulting fromusing larger rollbacks. | am
interested i n anyone who believes or experience have shown them ot herwi se,
send e mail ?
If you are super concerned about performance, and if you know when the
transactions that require a long period of read consistency are started,
then it's feasible to consider createing sone |arge roll back segnents that
are put "online" and the smaller "normal" roll back segnents taken
"offline" (alter rollback segment PRS XX offline;) prior to starting the
I ong running transaction. After the long running transaction is finished
the smaller rollback segnents are brought online ( alter rollback segnent
PRS XX online; ) again and the |large rollback segnent(s) then taken
offline, this could be done while system R/ 3 systemis up and ru nning for
user access. For exanple | may use this method to performa large client
copy on a QAS (quality assurance systen) ! But | would be very cautious
about doing this on a productive systen
Again | would like to stress the value of tuning your custom zi ng!
ORA- 1555"s on production systens in nost cases are a wake-up or a | arm bel
saying "M /M Administrator, |'ve got long running transactions on ny R 3
systent. Creating additional rollback segnments and/ or bigger roll back
segments will prevent ORA-1555's, but | would then start asking sone
guestions "Is what is being run necessary? Wy does it take so |ong? Can
the ABAP's be tuned better? Can it be run at a different time? Is there
anot her way of doing this?" poorly tuned ABAP's not only run slowy, but
drag down the overall performance of your system Poorly tuned custom zi ng
can and does turn powerful servers into inpotent pieces of junk.

Q. Can I run my system permanently with one BIG rollback segment, as per the
temporary solution in note 3807 ?

A. It depends on your systemand the |evel of update,insert and del ete
operations. For exanple, when a dialog process updates a table eg. VBLOG
then rol |l back segnent entries nust be created, to do this oracle searches
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for free roll back segnent buffers. If the buffers are being used by ot her
update process then the dialog process nust wait until buffers freed.

Qobvi ously having processes waiting around is BAD for perfornance. Addi ng
nore rol |l back segnents, increases the nunber of rollback segment buffers,
reduing the possiblity of rollback buffer waits. (issue is called "roll back
segrment buffer contention") Thus if your system has very few active
processes coupled with sone very large insert/update/del ete tasks then it
may be possible to run the systemw th one roll back segnent. However in
general | would see no reason to have | ess than 10 roll back segnents online
at any one tine, by running |l ess that 10 rollback segnent could cause
serious performance problens on your system | would never use one roll back
segment unless | needed to do sonme kind of nmass data transfer or |oad as
per note 3807.

Q. I have a system with low numbers of active transactions, ie. few uncommited
transactions active at any point in time. However the init<SID>.ora parameter
"transactions_per_rollback_segment" is set to the default of 20, which is much higher
than the average number of transactions active at any point in time. Does this result in
oracle assigning a disproportionately high number of transactions to just a few
rollback segments ?. If this is true, then the rollback segments with the
disproportionately high transaction volumn will cycle very quickly, reducing the period
of time oracle can maintain read consistency hence increasing the chance of
ORA-1555's errors occuring ?

e.g. consider a system with 20 rollback segments and an average of 43 active
transactions and the init<SID>.ora parameter transactions_per_rollback_segment=20.
Would this result in the first 20 active transactions to be assigned to RBS_1, with next
20to RBS_2, and the last 3to RBS_3, leaving and the other 17 rollback segments
unused until at some point in time the number of transactions increased beyond 60 ( 3
rbs with 20 transactions each )
A Well ny answer is no ! Having a the default val ue of
"transactions_per_roll back _segnent” will not inpact upon the occurence of
ORA- 1555. This is because oracle attenpts to average out the transaction
load to ALL the online rollback segnments. Oracle assigns transaction to
rol | back segnents via the foll ow ng | ogic:
1) Always assign a transaction to the roll back segnment with the | east
nunmber of active transactions.
2) If two or nore rollback segnents have the sane nunber of active
transactions then choose the rollback that had a transaction
al | ocated the | ongest tinme ago.
This strategy will on average keep roll back segnent entries for the | ongest
possi bl e tinme hence | essening the chance of ORA-1555. The paraneter
transacti ons_per_rol |l back_segnent | believe serves no purpose in a
"normal I y" configured oracle R/'3 system ( except for oracle parallel
server)
The purpose of the paraneter "transactions_per _roll back _segment” is that
when conbi ned with the value of paraneter "transactions", upon DB instance
startup oracle will try to allocate the nunmber of rollback segnents needed
to retain the the total number of transactions using the val ue of
transactions_per_rol |l back _segnent. e.g. if transacti ons=105 and
transacti ons_per_rol |l back_segnent =20, oracle will try to allocate 6
rol | back segnents ( rounding up the calculation of 105/20 = 5.25 < 6 ).
HOMEVER this is only in the case in installations that is use "PUBLIC
rol | back segnents which are not used with standard R/'3 systens. A correctly
configured SAP systemw || use the default typeof rollback segnents known
as "private rollback segnments". When using private rollback segnments
another init<SID> ora paraneter "rollback _segments" explicity defines the
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nanes of each of the rollback segnent to attach (online) to the oracle
i nstance upon startup. If you |look at your systens init<SID> ora (again
excepting parrallel server) you may see sonething like:
rol | back_segnents = ( prs_1, prs_2, prs_3, prs_4, prs_5,

prs 6, prs_7, prs_8, prs_9, prs_10)
In this case your systemw th use the 10 roll back segnents prs_1 thru
prs_10 and oracle will try to average the transaction |oad evenly to those
10 rol Il back segnents. The paraneter transactions_per _rol |l back segnent will
not have any inpact on this allocation of rollback segnents nor
transactions to roll back segnents.
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