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Tracking System Limits ðCustomer view

Customer

Requirements

IBM i

Innovation

Patent filed March/2013 ĄñIntegrated Limits Tracking, Trending, and Reportingò

ÁWe need to be proactive and understand our posture against 

important system limits

Á I want to be able to recognize trends and run-away situations

ÁWe need to understand how spikes like month-end 

processing affect our consumption of operating system 

resources.

ÁLeverage the integrated IBM i operating system to instrument 

the automated recognition of resource consumption

ÁAccommodate different types of consumption

(Job, Object, ASP, and System)

ÁDb2 for i is the repository

ÁDefine the criteria for which limits are worthy of tracking 
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ÅAchieve pro-active systems management via regular 

review of system health detail

ÅUse modern reporting tools to push out system health 

detail

Take aways
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User Job ïLong running 

data purge running with 

commitment control

10,000th row deleted

Low priority QDBSRVnn jobs

110,000th row deleted

System event notification

INSERT intoé

QSYS2/SYSLIMTBL
210,000th row deleted

System Limits Architecture

QSYS2/SYSLIMITSQSYS2/SQL_SIZING
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Object Type Purpose

QSYS2/SYSLIMTBL *FILE

SQL Table 

System wide (including iASP) 

physical file repository for tracked 

System Limits.  Designed to have 

the smallest storage footprint.

QSYS2/GET_JOB_INFO User Defined 

Table Function

Accepts a job name as input and 

returns a single row of information 

about an active job.

QSYS2/SQL_SIZING *FILE

SQL Table

Table where architected limits are 

defined, including translated 

descriptions.

QSYS2/SYSLIMITS *FILE

SQL View

The external interface which joins 

detail from the preceding three 

resources.

IBM i System Limits ðWhere does the data reside?
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2014 2015 2016 2017

System Limits added in 2015:

Å Database Index Size

(IBM i 7.1 & up)

System Limits added in 2013:

Å Active jobs

Å Rows locked in a unit of work

Å Row change operations in a unit 

of work

Å Spool files

Å File members

System Limits added in 2014:

Å Database File limits

Å Library size limit

Å Journal size limits

Å Journal sequence limits

Å Journal object limits

Å IFS limits (IBM i 7.2 and up)

http://bit.ly/SystemLimitsOnIBMi

System Limits added in 2016:

Å Add columns to QSYS2/SYSLIMITS

Å Extended Dynamic *SQLPKG limit

Tracking System Limits ðEnhancement Timeline
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Work Management System Limit:

ÅTotal jobs

Commitment Control Job Limits:

Å Rows locked in a unit of work

Å Row change operations in a unit of work

Spool ASP Limit:

Å Spool files

Database Object Limit:

Å File members

Architectural Limit

970K

500 Million

<no limit>

2.6 Million

32K

IBM i System Limits ðOne of every type
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Phase 2 Phase 3 Phase 4

2014 2016

Phase 5
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Limit description Limit 

ID

Maximum Floor Increment

Maximum number of jobs 19000 970,000

485,000 (6.1)

1,000 400

Maximum number of rows locked in a unit of work 16200 500,000,000 10,000 100,000

Maximum number of row change operations in a 

unit of work

16201 0 10,000 100,000

Maximum number of spooled files in the system 

and basic user ASPs

19002 2,610,000 10,000 5,000

Maximum number of members 16100 32,767 100 100

Phase 1 ðDetails
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Maximum number of Jobs ðPercentage consumed

WITH TT(JOB_MAXIMUM)
AS ( SELECT CURRENT_NUMERIC_VALUE

FROM QSYS2.SYSTEM_VALUE_INFO
WHERE SYSTEM_VALUE_NAME = 'QMAXJOB')

SELECT LAST_CHANGE_TIMESTAMP AS INCREMENT_TIME, 
CURRENT_VALUE AS JOB_COUNT, TT.JOB_MAXIMUM, 
DEC(DEC(CURRENT_VALUE,19,2) / DEC(TT.JOB_MAXIMUM,19,2) * 
100,19,2) AS PERCENT_CONSUMED
FROM QSYS2.SYSLIMITS , TT
WHERE LIMIT_ID = 19000 ORDER BY CURRENT_VALUE DESC
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Floor

Increments reflect 

increasing number 

of deleted rows

Commit or 

Rollback  

releasing the locks

Noteé we deleted 1 million 

rows, the high point is not 

recorded

Example: Data purge under commit
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CL: ALCOBJ OBJ((QSYS2/SYSLIMTBL *FILE *EXCL)) CONFLICT(*RQSRLS) ;
CL: DLCOBJ OBJ((QSYS2/SYSLIMTBL *FILE *EXCL));

CREATE OR REPLACE TRIGGER MYLIB.SYSTEM_LIMITS_STOP_RUN_AWAY 
AFTER INSERT ON QSYS2.SYSLIMTBL 
REFERENCING NEW AS N FOR EACH ROW MODE DB2ROW 

SET OPTION USRPRF=*OWNER, DYNUSRPRF=*OWNER
BEGIN ATOMIC 
DECLARE V_CMDSTMT VARCHAR(200) ;
DECLARE ERROR INTEGER;
DECLARE EXIT HANDLER FOR SQLEXCEPTION SET ERROR = 1;
/* ------------------------------------------------------------------ */
/* If someone exceeds 200,000 row locks,hold job & alert the operator */
/* ------------------------------------------------------------------ */
IF (N.LIMIT_ID = 16200 AND 

N.CURRENT_VALUE > 200000) THEN 
SET V_CMDSTMT = ' HLDJOB JOB(' CONCAT N.JOB_NAME CONCAT ')';
CALL QSYS2.QCMDEXC( V_CMDSTMT );

SET V_CMDSTMT = ' SNDMSGMSG(''Job held: ' 
CONCAT N.JOB_NAME CONCAT ' because User:' CONCAT N.USER_NAME 
CONCAT ' holds ' CONCAT N.CURRENT_VALUE 
CONCAT ' row locks' CONCAT ' '') TOUSR(*SYSOPR) MSGTYPE(*INFO) ';

CALL QSYS2.QCMDEXC( V_CMDSTMT );
END IF;
END;

Too many Rows locked in a job
Need an 

exclusive 

lock
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Trigger example

What the operator would see
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CL: ALCOBJ OBJ((QSYS2/SYSLIMTBL *FILE *EXCL)) CONFLICT(*RQSRLS) ;
CL: DLCOBJ OBJ((QSYS2/SYSLIMTBL *FILE *EXCL));

CREATE OR REPLACE TRIGGER MYLIB.SYSTEM_LIMITS_LARGE_FILE
AFTER INSERT ON QSYS2.SYSLIMTBL 
REFERENCING NEW AS N FOR EACH ROW MODE DB2ROW 

SET OPTION USRPRF=*OWNER, DYNUSRPRF=*OWNER
BEGIN ATOMIC 
DECLARE V_CMDSTMT VARCHAR(200) ;
DECLARE ERROR INTEGER;
DECLARE EXIT HANDLER FOR SQLEXCEPTION SET ERROR = 1;
/* ------------------------------------------------------------------ */
/* If a table is nearing the maximum size, alert the operator         */
/* ------------------------------------------------------------------ */
IF (N.LIMIT_ID = 15000 AND

N.CURRENT_VALUE > 3000000000) THEN 

SET V_CMDSTMT = 'SNDMSG MSG(''Table: ' 
CONCAT N.SYSTEM_SCHEMA_NAME CONCAT '/' CONCAT N.SYSTEM_OBJECT_NAME
CONCAT ' (' CONCAT N.SYSTEM_TABLE_MEMBER CONCAT 
') IS GETTING VERY LARGE - ROW COUNT =  '
CONCAT CURRENT_VALUE CONCAT ' '') TOUSR(*SYSOPR) MSGTYPE(*INFO) ';

CALL QSYS2.QCMDEXC( V_CMDSTMT );
END IF;
END;

Alert when a DB file is growing very large
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Database Object Limits:

Å All rows in a partition

Å Valid rows in a partition

Å Deleted rows in a partition

Å Overflow rows in a partition

Å Variable-length segments

Å Indexes over a partition

File System Object Limits:

Å Object description entries in a library

Architectural Limit

4.3 Billion

4.3 Billion

4.3 Billion

4.3 Billion

65K

15K

360K
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IBM i System Limits ðDatabase files and libraries
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Database Files and Libraries ðLimit details

Limit description Limit ID Maximum Floor Increment

Maximum number of all rows in a partition 15000 4,294,967,288 100,000 500,000

Maximum number of valid rows in a partition 15001 4,294,967,288 100,000 500,000

Maximum number of deleted rows in a partition 15002 4,294,967,288 10,000 100,000

Maximum number of overflow rows in a partition 15004 4,294,967,288 10,000 100,000

Maximum number of variable-length segments 15104 65,533 100 100

Maximum number of indexes over a partition 15106 15,000 20 100

Maximum number of object description entries in 

a library

18400 1,000,000 1,000 1,000
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Maximum number of items within a library

SELECT LASTCHG, JOB_NAME, ASP_NUMBER, 
SYSTEM_OBJECT_NAME AS LIBRARY, USER_NAME, 
CURRENT_VALUE FROM QSYS2.SYSLIMITS WHERE 
LIMIT_ID = 18400 ORDER BY CURRENT_VALUE DESC;
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DB2 Web Query ðTurn raw data into something useful
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Journal Object Limits:

Å 1TB journal receiver size

Å Objects that can be associated with a *MAX10M 

journal

Å Objects that can be associated with a *MAX250K 

journal

Å Sequence number for a *MAXOPT3 journal

Å Sequence number for a *MAXOPT1 or *MAXOPT2 

journal

Architectural Limit

1Terabyte

10 Million 

250,000

18 Quintillion

10 Billion
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IBM i System Limits ðJournals
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Phase 2 Phase 3 Phase 4

2014 2016

Phase 5
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Journal ðLimit details

Limit description Limit ID Maximum Floor Increment

Maximum size of a journal receiver 18300 1,099,511,627,776 10,000,000,000 50,000,000,000

Maximum number of objects that can be 

associated with a *MAX10M journal

18301 10,000,000 10,000 200,000

Maximum number of objects that can be 

associated with a *MAX250K journal

18302 250,000 10,000 50,000

Maximum sequence number for a 

*MAXOPT3 journal

18303 18,446,744,073,709,551,600 10,000,000 100,000,000

Maximum sequence number for a 

*MAXOPT1 or *MAXOPT2 journal

18304 9,999,999,999 10,000,000 10,000,000
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Integrated File System Object Limits:

Å Objects in a directory

Å Directories in a directory

Å File system objects in *SYSBAS

Å File system objects in an independent ASP

Å Document library objects in a folder

Å Document library objects in *SYSBAS

Å Document library objects in a user ASP

Å Bytes in a stream file

Å Bytes in a document

Architectural Limit

0

1 Million

2G

2G

65K

0

349K

1T

2G

I

F

S

IBM i System Limits ðIFS

2015

Phase 1

2013

Phase 2 Phase 3 Phase 4

2014 2016

Phase 5
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Integrated File System ðLimit details

Limit description Limit ID Maximum Floor Increment

Number of objects linked in a directory 18402 0 100,000 10,000

Maximum number of directories linked in a 

directory

18403 1,000,000 1,000 1,000

Maximum number of file system objects in 

*SYSBAS ASPs

18404 2,147,483,647 100,000 10,000

Maximum number of file system objects in an 

independent ASP

18405 2,147,483,647 100,000 10,000

Maximum number of document library objects in 

a folder

18406 65510 1,000 500

Number of document library objects in the 

system ASP

18407 0 100,000 10,000

Maximum number of document library objects in 

a user ASP

18408 1,000,000 100,000 10,000

Maximum number of bytes in a stream file 18409 1,099,511,627,776 16,777,216 1,048,576

Maximum number of bytes in a document 18410 2,147,483,647 16,777,216 1,048,576
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Find the largest IFS Stream Files

SELECT LASTCHG, JOB_NAME, ASP_NUMBER, IFS_PATH_NAME, 
USER_NAME, CURRENT_VALUE FROM QSYS2.SYSLIMITS WHERE 
LIMIT_ID = 18409 ORDER BY CURRENT_VALUE DESC;
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Database Object Limit:

Å Maximum *MAX4GB Index Size

Å Maximum *MAX1TB Index Size

Å Maximum Encoded Vector Index 

Size

Architectural Limit

4.3GB

1.7TB

2TB

IBM i System Limits ðPhased coverage
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Db2 for i ðIndex Limit details

Limit description Limit ID Maximum Floor Increment

Maximum *MAX4GB Index Size 15400 4,294,967,296 838,860,800 167,772,160

Maximum *MAX1TB Index Size 15401 1,869,166,411,776 8,388,608,000 8,388,608,000

Maximum Encoded Vector Index Size 15403 2,199,023,255,552 1,677,721,600 8,388,608,000
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Db2 for i ðIndex Limit example data

SELECT * FROM QSYS2.SYSLIMITS 
WHERE LIMIT_ID IN (15400,15401,15403)
ORDER BY CURRENT_VALUE DESC
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Database Object Limit:

Å Maximum Extended Dynamic 

Package Size

Architectural Limit

1GB

IBM i System Limits ð*SQLPKG Packages

2015

Phase 1

2013

Phase 2 Phase 3 Phase 4

2014 2016

Phase 5
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Db2 for i ð*SQLPKG detail

Limit description Limit ID Maximum Floor Increment

Maximum Extended Dynamic 

Package Size

16806 1,056,964,608 335,544,320 8,388,608
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SAP on i ðDBA Cockpit


