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What the hell is RMF XP?

When i think of XP, another

operating system crosses

my mind...  

The new Component: RMF XP



3



4

• RMF XP cannot cause Bluescreens!

• RMF XP is the solution for Cross Platform Performance Monitoring

• RMF XP supports the Operating Systems running on

• x Blades 

• p Blades

• In addition RMF XP supports Linux on System z

• LPAR Mode

• VM Guest Mode

The new Component: RMF XP...
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• The Common Information Model (aka CIM) instrumentation is available 
for almost all operating systems on this planet

• RMF has the infrastructure already in place to

• combine performance data from multiple systems to a Sysplex wide view

• display performance data by means of state-of-the-art graphical frontends

Isn‘t it a good idea to bring those well-proven things together ?

�We thought it is and we created the RMF XP

RMF XP – Basic Idea
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RMF Generic CIM Client

RMF Distributed Data Server

RMF Generic CIM Client

RMF Distributed Data Server

GPM4CIM

RMF Distributed Data Server

RMF Sysplex Data Server

RMF Monitor III

z/OSMF

Resource Monitoring

RMF Monitor III

RMF Monitor III

GPMSERVE

RMF Generic CIM Client

RMF Distributed Data Server

GPM4CIM

RMF XP – Component Overview
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RMF Generic CIM Client

RMF Distributed Data Server

GATHERD

z/OSMF

Resource Monitoring

*,LNX1PLEX,XLINUX_SYSTEM_COMPLEX

z/OS USS

*,LNXRMF1,XLINUX_IMAGE

GATHERD

*,LNXRMF2,XLINUX_IMAGE

GATHERD

REPOSD

*,LNXRMF3, XLINUX_IMAGE

*,LNXRMF5, XLINUX_IMAGE

REPOSD

GATHERD

*,LNXRMF4,XLINUX_IMAGE

REPOSD

GATHERD

RMF XP – Linux & Windows Data Collection
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RMF Generic CIM Client

RMF Distributed Data Server

z/OSMF

Resource Monitoring

*,AIX1PLEX,AIX_SYSTEM_COMPLEX

*,P6RMF2,AIX_IMAGE

GATHERD

*,P6RMF3,AIX_IMAGE

GATHERD

*,P6RMF1,AIX_IMAGE

GATHERD

z/OS USS

RMF XP – AIX Data Collection
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• Started Task: SYS1.PROCLIB(GPM4CIM)

• Runs in USS Environment via BPXBATCH

• Multiple instances can run in parallel: one STC per platform

• S GPM4CIM.GPM4A,OS=A

• S GPM4CIM.GPM4X,OS=X

• S GPM4CIM.GPM4Z,OS=Z

• S GPM4CIM.GPM4W,OS=W

//GPM4CIM  PROC OS=A                                            
//STEP1    EXEC PGM=BPXBATCH,TIME=NOLIMIT,REGION=0M,            
//       PARM='PGM /usr/lpp/gpm/bin/gpm4cim cfg=/etc/gpm/gpm4&OS..cfg'
//STDENV   DD   PATH='/etc/gpm/gpm4cim.env'                     
//STDOUT   DD   PATH='/var/gpm/logs/gpm4cim&OS..out',           
//         PATHOPTS=(OWRONLY,OCREAT,OTRUNC),                    
//         PATHMODE=(SIRUSR,SIWUSR,SIRGRP)                      
//STDERR   DD   PATH='/var/gpm/logs/gpm4cim&OS..trc',           
//         PATHOPTS=(OWRONLY,OCREAT,OTRUNC),                    
//         PATHMODE=(SIRUSR,SIWUSR,SIRGRP)                      
//SYSPRINT DD   SYSOUT=*                                        
//SYSOUT   DD   SYSOUT=*                                        
//         PEND

RMF XP – Invocation
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//GPM4CIM  PROC OS=A                                            
//STEP1    EXEC PGM=BPXBATCH,TIME=NOLIMIT,REGION=0M,            
//       PARM='PGM /usr/lpp/gpm/bin/gpm4cim cfg=/etc/gpm/gpm4&OS..cfg'
//STDENV   DD   PATH='/etc/gpm/gpm4cim.env'                     
//STDOUT   DD   PATH='/var/gpm/logs/gpm4cim&OS..out',           
//         PATHOPTS=(OWRONLY,OCREAT,OTRUNC),                    
//         PATHMODE=(SIRUSR,SIWUSR,SIRGRP)                      
//STDERR   DD   PATH='/var/gpm/logs/gpm4cim&OS..trc',           
//         PATHOPTS=(OWRONLY,OCREAT,OTRUNC),                    
//         PATHMODE=(SIRUSR,SIWUSR,SIRGRP)                      
//SYSPRINT DD   SYSOUT=*                                        
//SYSOUT   DD   SYSOUT=*                                        
//         PEND

MAXSESSIONS_HTTP(20) /* MaxNo of concurrent HTTP requests */
HTTP_PORT(8805)                 /* Port number for HTTP requests */
HTTP_ALLOW(*)                  /* Mask for hosts that are allowed */
HTTP_NOAUTH(*)                  /* No server can access without auth.*/
INTERVAL(300)                                   /* Length of the monitoring interval */
AIX_COMPLEX(WEBPLEX) /* Name of system complex */                      
AIX_IMAGE(p6rmf1.boeblingen.de.ibm.com:5988) /* Hostname of member */                      
AIX_IMAGE(p6rmf2.boeblingen.de.ibm.com:5988) 

RMF XP – Invocation
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GPM4CIM

*,AIX1PLEX,AIX_SYSTEM_COMPLEX

z/OS USS

*,P6RMF1,AIX_IMAGE

ControlSampleTimes()

*,P6RMF2,AIX_IMAGE

ControlSampleTimes()

*,P6RMF3,AIX_IMAGE

ControlSampleTimes()

RMF XP – Interval Synchronization
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RMF XP – Platform specific Resource Models
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RMF XP – Platform specific Resource Models...
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*,LNXRMF3,XLINUX_IMAGE *,LNXRMF4,XLINUX_IMAGE

GPM4CIM

z/OSMF

Resource Monitoring

*,LNX1PLEX,XLINUX_SYSTEM_COMPLEX

z/OS USS

RACF 

Authentication

via Passticket

Server to Server 

Communication 

with Encryption

RMF XP – Security
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Up to 70% 
CPU utilization

can be
offloaded to 

zIIPs !

RMF XP – zIIP Exploitation
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GPM_HOME=/u/bhbe/gpm/                
ICLUI_TRACETO=STDERR                 
_BPX_SHAREAS=NO                      
_BPXK_AUTOCVT=ON                     
LIBPATH=/u/bhbe/gpm:/usr/lpp/wbem/lib
GPM_NETWORK_PORT=1        
GPM_LOCAL_FILE_SYSTEM=1   
GPM_PROCESS=0
GPM_LOGICAL_PROCESSOR=1   
GPM_DISK=1                
GPM_IP_PROTOCOL_ENDPOINT=1 

//GPM4CIM  PROC OS=A                                            
//STEP1    EXEC PGM=BPXBATCH,TIME=NOLIMIT,REGION=0M,            
//       PARM='PGM /usr/lpp/gpm/bin/gpm4cim cfg=/etc/gpm/gpm4&OS..cfg'
//STDENV   DD   PATH='/etc/gpm/gpm4cim.env'                           
//STDOUT   DD   PATH='/var/gpm/logs/gpm4cim&OS..out',           
//         PATHOPTS=(OWRONLY,OCREAT,OTRUNC),                    
//         PATHMODE=(SIRUSR,SIWUSR,SIRGRP)                      
//STDERR   DD   PATH='/var/gpm/logs/gpm4cim&OS..trc',           
//         PATHOPTS=(OWRONLY,OCREAT,OTRUNC),                    
//         PATHMODE=(SIRUSR,SIWUSR,SIRGRP)                      
//SYSPRINT DD   SYSOUT=*                                        
//SYSOUT   DD   SYSOUT=*                                        
//         PEND

Deactivation of metrics

on process level can save

up to 90% CPU utilization

Exclude individual metric categories from the

data collection

RMF XP – Performance Considerations
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RMF XP – Resource Tree
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RMF XP – Metrics
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RMF XP – Metric Values



20

System Scope

System Complex Scope

RMF XP – Metric Scope
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RMF XP – z/OSMF Integration
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Combo-Box

for all supported

Operating Systems

RMF XP – z/OSMF System Status Task
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RMF XP – Resource Monitoring Task

Resource Tree reflects

the platform specific

Resource Model 
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One Dashboard

per Platform

xLinuxzLinuxAIXz/OS

RMF XP & z/OSMF – Single Point of Control
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One Dashboard

for the Enterprise

xLinuxzLinux

AIXz/OS

RMF XP & z/OSMF – Single Point of Control...
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xLinux System PROD

Metric NumberOfProcesses

Metric KernelModeTime

Metric PagingRate

xLinux System TESTxLinux System TEST

Network Port 
eth0

Network Port 
sith0

Metric

BytesReceived

Metric

BytesTransmitt

ed

Metric

ErrorRate...

Metric BytesReceived

Metric BytesTransmitted
Metric ErrorRate...

xLinux System 
WEB

Network Port 
eth0

Network Port 
sith0

Metric

BytesReceived

Metric

BytesTransmitt

ed

Metric

ErrorRate...

Metric BytesReceived

Metric BytesTransmitted
Metric ErrorRate...

xLinux System 
WEB

Network Port eth0

Network Port sith0

Metric BytesReceived

Metric BytesTransmitted

Metric ErrorRate

Metric BytesReceived

Metric BytesTransmitted
Metric ErrorRate

xLinux System WEB

RMF XP – The Metric Promotion Concept
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• Metric a,b,c (single)

• Metric a,b,c (single)

• Metric a,b,c (single)

• Resource_1

• Resource_2

• Resource_n

� PT_SYS: Promotion Type System

� PT_ALL: Promotion Type All

� PT_TOP: Promotion Type Top

• Metric d,e,f (single)• Single Computing System Level

• Metric a,b,c (list)• Computing System Complex Level

• Metric a,b,c (list)• Resource Aggregation Level

RMF XP – The Metric Promotion Concept...

• Metric a,b,c,d,e,f (list)
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• Data source for after the facts analysis and accounting

• SMF records are the reliable standard on z/OS for decades

• One consitent repository for z/OS and distributed platforms

• Manage z/OS AND distributed platforms from z/OS 

• Well-proven SMF postprocessing tools are already in place

• RMF infrastructure can be reused in terms of the RMF Sysplex
Dataserver

New with

z/OS V2R1 RMF 

New with

z/OS V2R1 RMF 

RMF XP SMF Recording Facility
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SMF Buffer

of RMF
Sysplex Data Server 

SMF 
Type 104

RMF XP can be configured

to write SMF records at 

interval end

RMF Generic CIM Client

RMF Distributed Data Server

RMF Generic CIM Client

RMF Distributed Data Server

RMF Generic CIM Client

RMF Distributed Data Server

SMFWTM

GPM4CIM

RMF XP SMF Recording Facility...
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Subtypes 1-12 Subtypes 20-31 Subtypes 40-53 

RMF XP SMF Recording Facility... One Subtype
per Metric Category
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One Subtype

per Metric Category

Subtypes 60-64 

RMF XP SMF Recording Facility...
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Linux_zECKD

Linux_zChannel

Linux_zLPAR

Linux_zCEC

Linux_Storage

Linux_UnixProcess

Linux_Processor

Linux_OperatingSystem

Linux_NetworkPort

Linux_LocalFileSystem

Linux_IPProtocolEndpoint

Linux on System z

Linux_Xen

Linux_KVM

Linux_Storage

Linux_UnixProcess

Linux_Processor

Linux_OperatingSystem

Linux_NetworkPort

Linux_LocalFileSystem

Linux_IPProtocolEndpoint

Linux on System x

31

30

26

25

24

23

22

21

20

ST

519AIX_Process

5210AIX_SharedEthernetAdapter

5311AIX_ActiveMemorySharing

508AIX_OperatingSystem

12

7

6

5

4

3

2

1

ST

46AIX_Memory

AIX_VirtualTargetDevice

45AIX_FileSystem

43AIX_Disk

44AIX_NetworkPort

42AIX_ComputerSystem

41AIX_Processor

40AIX_ActiveMemoryExpansion

STAIX on System p

RMF XP SMF Recording Facility... One Subtype

per Metric Category
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Windows_Storage

Windows_Processor

Windows_Operating

System

Windows_NetworkP

ort

Windows_LocalFile

System

Windows on 

System x

64

63

62

61

60

S

T

Windows_Storage

Windows_Processor

Windows_OperatingSystem

Windows_NetworkPort

Windows_LocalFileSystem

Windows on System x

64

63

62

61

60

ST

One Subtype

per Metric Category

RMF XP SMF Recording Facility...
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SMF Header

with common Layout

RMF XP SMF Recording Facility...
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RMF Product Section

with common Layout

RMF XP SMF Recording Facility...
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Image Control Section

Metric SectionMetric Section

Image Control Section

RMF XP SMF Recording Facility...
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RMF Product Section

.....

Image Control Section n

.....

Metric Section Index & Number

Metric Section Index & Number

Image Control Section 2

Image Control Section 1

Metric Section Index & Number

Triplet – Metric Sections 

Triplet – Image Control Sections

Triplet – RMF Product Section

SMF 104 Header

Metric Section 9

…..

Metric Section 8

Metric Section 7

Metric Section m

Metric Section 6

Metric Section 4

Metric Section 5

Metric Section 3

Metric Section 2

Metric Section 1

RMF XP SMF Recording Facility...
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-> AIX Image Control Section (2)                                 
================================                                

#1:   +0000:  97F69994 86F10000 00000000 00000000 *p6rmf1          *
+0010:  00000000 00000000 00000000 00000000 *                *
+0020:  00000000 00000000 00000000 00000000 *                *
+0030:  00000000 00000000 00000000 00000000 *                *
+0040:  F2F0F1F1 F0F9F0F8 F1F6F2F7 F0F3F0F0  *2011090816270300*
+0050:  F0F0F0F0 F0F0F0F0 F0F1F0F1 97F69994  *000000000101p6rm*
+0060:  86F14B82 96858293 89958785 954B8485  *f1.boeblingen.de*
+0070:  4B898294 4B839694 00000000 00000000 *.ibm.com *
+0080:  00000000 00000000 00000000 00000000 *                *
+0090:  00000000 00000000 00000000 F9000000  *            9   *
+00A0:  F64BF14B F04BF000 00000000 00000000 *6.1.0.0         *
+00B0:  00000000 00000000 00000000 00000000 *                *
+00C0:  00000000 00000000 00000000 00000000 *                *
+00D0:  00000000 00000000 00000000 00000000 *                *
+00E0:  F6F00000 00000002                    *60       *

-> Image name        : p6rmf1                                    
-> Operating system  : 6.1.0.0                                   
-> First metric sec. : #1                                        
-> Number of metrics : 2

-> AIX_ProcessorMetrics (4)                                             
===========================                                     

#1:   +0000:  8397A4F0 00000000 00000000 00000000 *cpu0            *
+0010:  00000000 00000000 00000000 00000000 *                *
+0020:  00000000 00000000 00000000 00000000 *                *
+0030:  00000000 00000000 00000000 00000000 *                *
+0040:  414C5441 355475A3 425F383E 425AEE63  * <è èÍtâ^  â!ÓÄ*
+0050:  412E1298 88F861A6 411E41B3 28B6D86F  * qh8/w · ¶Q?*
+0060:  3F28064E A3A70EA2                    *   +tx s        *

-> Measured element : cpu0                                       
-> List of values   :                                            

'414C5441355475A3'X   4.77057000     
'425F383E425AEE63'X   95.2196999     
'412E129888F861A6'X   2.87954000     
'411E41B328B6D86F'X   1.89104000     
'3F28064EA3A70EA2'X   0.00977164000  

RMF ERBSCAN Utility 

maps all Sections of the
SMF Type 104 record

RMF XP SMF Recording Facility...
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MAXSESSIONS_HTTP(20) /* MaxNo of concurrent HTTP requests */
HTTP_PORT(8805)                 /* Port number for HTTP requests */
HTTP_ALLOW(*)                  /* Mask for hosts that are allowed */
HTTP_NOAUTH(*)                  /* No server can access without auth.*/
INTERVAL(300)                                   /* Length of the monitoring interval */
AIX_COMPLEX(WEBPLEX) /* Name of system complex */                      
AIX_IMAGE(p6rmf1.boeblingen.de.ibm.com:5988) /* Hostname of member */                      
AIX_IMAGE(p6rmf2.boeblingen.de.ibm.com:5988) /*                                   */
RECORD                                      /* Write SMF Records                 */ 

//GPM4CIM  PROC OS=A                                            
//STEP1    EXEC PGM=BPXBATCH,TIME=NOLIMIT,REGION=0M,            
//       PARM='PGM /usr/lpp/gpm/bin/gpm4cim cfg=/etc/gpm/gpm4&OS..cfg'
//STDENV   DD   PATH='/etc/gpm/gpm4cim.env'                     
//STDOUT   DD   PATH='/var/gpm/logs/gpm4cim&OS..out',           
//         PATHOPTS=(OWRONLY,OCREAT,OTRUNC),                    
//         PATHMODE=(SIRUSR,SIWUSR,SIRGRP)                      
//STDERR   DD   PATH='/var/gpm/logs/gpm4cim&OS..trc',           
//         PATHOPTS=(OWRONLY,OCREAT,OTRUNC),                    
//         PATHMODE=(SIRUSR,SIWUSR,SIRGRP)                      
//SYSPRINT DD   SYSOUT=*                                        
//SYSOUT   DD   SYSOUT=*                                        
//         PEND

New global Option:

RECORD / NORECORD 

Default: NORECORD

Change RECORD Option dynamically: F GPM4CIM, RECORD/NORECORD

� GPM253I SMF RECORDING IS NOW ON/OFF

RMF XP SMF Recording Facility – Invocation
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RMF XP SMF Recording Facility – Activation

//RMF      PROC

//IEFPROC  EXEC PGM=ERBMFMFC,REGION=32M,TIME=1440,

//         PARM='SMFBUF(RECTYPE(30,70:79,104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64)))'

ACTIVE                      /* ACTIVE SMF RECORDING*/           
DSNAME(SYS1.&SYSNAME..MAN1,                                     

SYS1.&SYSNAME..MAN2,                                     
SYS1.&SYSNAME..MAN3)                                     

MAXDORM(3000)               /* WRITE AN IDLE BUFFER AFTER 30 MIN */
MEMLIMIT(20000M)            /* MEMLIMIT ABOVE THE BAR  BHIM     */
STATUS(010000)              /* WRITE SMF STATS AFTER 1 HOUR     */     
JWT(0900)                   /* 522 AFTER 15 HOURS               */             
SID(&SMFID)                 /* SYSTEM ID IS SYSBLD              */       
LISTDSN                     /* LIST DATA SET STATUS AT IPL      */      
INTVAL(15)                                                      
SYNCVAL(00)                                                     
SYS(TYPE(30,42,70:79,103,104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64),108),

EXITS(IEFU83,IEFU84,IEFU85,IEFACTRT,IEFUJV,IEFUSI,
IEFUJP,IEFUSO,IEFUJI,IEFUTL,IEFU29,IEFUAV),       
INTERVAL(SMF,SYNC),NODETAIL)  

Control SMF Recording on 

Subtype Level via 

SMFPRMxx Parmlib Member

SMF Buffer

of RMF

Sysplex Data Server 

SMFWTM SMF 
Type 104

//RMF      PROC

//IEFPROC  EXEC PGM=ERBMFMFC,REGION=32M,TIME=1440,

//         PARM='SMFBUF(RECTYPE(30,70:79,104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64)104(1:12,20:31,40:53,60:64)))'

Control SMF Buffering on 

Subtype Level via RMF and 

SMFBUF Parameter

SMFWTM
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• Seamless performance monitoring solution for z/OS and 
distributed platforms

• Promotion concept allows monitoring beyond the boundaries of a 
single system

• z/OS as monitoring platform for distributed environments

• Easy to setup, almost no customization needed

• Two graphical frontends

• Instant access via web browser

• z/OSMF with advanced capabilities

• zIIP exploitation helps to reduce costs

• Available with z/OS V1R13 RMF and z/OS V1R12 RMF 
(APAR OA36030)

• Windows Support and SMF Recording Facility added with
z/OS V2R1 RMF 

RMF XP – Summary
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Information and Tools

RMF homepage: www.ibm.com/systems/z/os/zos/features/rmf/
n Product information, newsletters, presentations, ...

n Downloads

�Spreadsheet Reporter
�RMF PM Java Edition
�Postprocessor XML Toolkit

RMF email address: rmf@de.ibm.com

Documentation and news:
n RMF Performance Management Guide, SC33-7992

n RMF Report Analysis, SC33-7991

n RMF User‘s Guide, SC33-7990

n Latest version of PDF files can be downloaded from:

www.ibm.com/systems/z/os/zos/bkserv/r13pdf/#rmf

Users Guide:
New RMF 

XP Chapter


