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Hints & Tips Of Dataset I/O  
Performance 



Agenda 

Who is İşBank ? 

Mainframe Configuration 

Why Do We Need To Analize SMF42 Records ? 

How Is The Life Of I/O In MVS ? 

Dataset Access Types  

What Is In SMF 42 ? 

SMF 42 Dataset I/O Statistics  

Sample Studies Using SMF 42 Records 

Planned  Tasks 
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Who Is İŞBANK ? 

The Biggest  & First Bank Of Turkey 

 

4851 ATMs 

 

1231 Branches In Turkey, 19 Branches Outside Turkey 

 

 Has The Highest Profit According To All Bank Announcements 2013 

 

Member Of SHARE Inc. 
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Who Is İŞBANK ? 

BRANCHES 
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Who Is İŞBANK ? 

INTERNET BANKING 
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Who Is İŞBANK ? 

ATM 
İŞCEP 

Mobile Phone Application 

İŞBANK IPAD FINANCE CENTER 

Application 
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Who Is İŞBANK ? 

Credit Cards 
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İşbank – Mainframe Configuration 
2827-708 (zEC12) 2827-708 (zEC12) 

IZMIR   DISASTER CENTER (600 Km Away From Istanbul) 

z/OS V1R13 

IMS V11 

DB2 V9 

MQ  

 

SYSA 

SYSY 

TESE 

TESG 

USTX 

SYSB 

SYSZ 

TESD 

TESF 

USTY 

PRODCFA  

TESTCFA 

USTACFA 

PRODCFB 

TESTCFB 

USTACFB 

PROD-DS8800 

PPRC -PRIMARY 
PROD-DS8800 

PPRC -SEC 

TEST-DS8300 

PPRC 

PRIM 

PPRC 

SEC 

GDPS/XRC - PRIMARY 

IBM TS7740 -3 SIDE GRID 

VTS1 

VTS0 

IBM TS3500 ROBOT 

IBM TS3500 ROBOT 

BROCADE SAN140M  

FICON DIRECTORS 
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İşbank – zEC12 Configuration Details 
2827-708 (zEC12) 2827-708 (zEC12) 

8 GCP (5.5 GHz) 

3 ICF,3 zIIP,1 IFL 

10063  IBM PCI  

10062,8  MIPS(Average RNI) 

1224 MSU 

1257,9 MIPS/CP 

153 MSU/CP 

64777  SU/sec 

192 GB Memory  

 -  160 GB Customer  

 -  32 GB HSA 

18 FICONExpress 8S  

 (32port- 32 FICON Channel) 

10 HCA3-Fanout Cards 

   20 Infiniband3 CF Link  

12 OSA-Express4S 10 GbE  

        SR 1 port 

4 OSA-Express4S 1000BASE-T 

4 Crypto Express4S 

2 FlashExpress 

zAware  

8 GCP (5.5 GHz) 

3 ICF,3 zIIP 

10063  IBM PCI  

10062,8  MIPS(Average RNI) 

1224 MSU 

1257,9 MIPS/CP 

153 MSU/CP 

64777  SU/sec 

192 GB Memory  

 -  160 GB Customer  

 -  32 GB HSA 

18 FICONExpress 8S  

 (32port- 32 FICON Channel) 

10 HCA3-Fanout Cards 

   20 Infiniband3 CF Link  

12 OSA-Express4S 

          10 GbE SR 1 port 

4 OSA-Express4S 1000BASE-T 

4 Crypto Express4S 



Why Do We Need To Analyse SMF 42s ? 

11 

 
Large Volumes – Device Responetime Relationship 
 
Batch Run Performance Problem Troubleshooting 
-Including DB2/IMS Files 
Merging With SMF 30s 
 
More information related to most loved onces 
 
….And many other important items related to dataset 
activity 
 
Way to understand what Is going on in each DB2/IMS  I/O 
management changes 
 
If you start using SSD, analysis of dataset I/O 
performance becomes greate periodic method to monitor 
performance 
 



Life OF I/O Flow 

Subchannel 

Subchannel 

Executes UCW 

Picks The Best 

 Path To Send 

The Operation 

(Choose Path 

 using posible 

 onces in  

Subchannel  

Information- PathMask) 

CHANNELS 

User APP  AS 

IOSAS – I/O Supervisor 

Access Method Services 

I/O Drivers 

SAP 

Channel Subsystem 

Send Command To Channel Subsystem Using SSCH 5 

6 

Subchannel 

Link Buffers 

Link Buffers 

Link Buffers 

Subchannel 

Subchannel 

Subchannel 

HSA(Memory)  

Initiative Queue 

1 

Modules Translate Application Requests To 

Access Method Servıces 

VSAM / QSAM /BSAM 

Builds CCWs  & EXCP is used to pass I/O Request  

To I/O Supervisor  

2 

11 
Handles I/O Interrupt & Notıfıes Acc 

Method wıth SRB 

5a Moves  ORB to subchannel  

5b Places Subchannel In HSA queue (Initiative Queue)  

UCW 

Subchannel 

Get/Put/Read/Write 

Disk Subsystem 

8 
Passes CCWs  

To Disk subsystem 

9 

Decodes  CCWs 

Performs I/O Operation 

First tries to use cache (I/O complete) 

If not,issues SCSI commands To HDDs   

Cache Cache 

Disk Enclosure 

XRC 

PPRC 

NVS NVS 

3 Excepts Channel Program via  

STARTIO macro,Translates All 

Virtual Addresses To Real For 

Buffers  

4 Waits Until ALL previously issued I/O requests to 

device has been served,and that device is free 

Cluster Cluster 

I/O Enclosure – HOST Adapters  

7 Waits For Path 

To Be Available 

10 Reads & Writes Data Using SCSI  

commands to physical disk 



Which Period Of Time Causes I/O ResponseTime Components ? 

Subchannel 

Subchannel 

Executes UCW 

Picks The Best 

 Path To Send 

The Operation 

(Choose Path 

 using posible 

 onces in  

Subchannel  

Information- PathMask) 

CHANNELS 

User APP  AS 

IOSAS – I/O Supervisor 

Access Method Services 

I/O Drivers 

SAP 

Channel Subsystem 

Send Command To Channel Subsystem Using SSCH 5 

6 

Subchannel 

Link Buffers 

Link Buffers 

Link Buffers 

Subchannel 

Subchannel 

Subchannel 

HSA(Memory)  

Initiative Queue 

1 

Modules Translate Application Requests To 

Access Method Servıces 

VSAM / QSAM /BSAM 

Builds CCWs  & EXCP is used to pass I/O Request  

To I/O Supervisor  

2 

11 
Handles I/O Interrupt & Notıfıes Acc 

Method wıth SRB 

5a Moves  ORB to subchannel  

5b Places Subchannel In HSA queue (Initiative Queue)  

UCW 

Subchannel 

Get/Put/Read/Write 

Disk Subsystem 

8 
Passes CCWs  

To Disk subsystem 

9 

Decodes  CCWs 

Performs I/O Operation 

First tries to use cache (I/O complete) 

If not,issues SCSI commands To HDDs   

Cache Cache 

Disk Enclosure 

XRC 

PPRC 

NVS NVS 

3 Excepts Channel Program via  

STARTIO macro,Translates All 

Virtual Addresses To Real For 

Buffers  

4 Waits Until ALL previously issued I/O requests to 

device has been served,and that device is free 

Cluster Cluster 

I/O Enclosure – HOST Adapters  

7 Waits For Path 

To Be Available 

10 Reads & Writes Data Using SCSI  

commands to physical disk 

5 -3 

IOSQTime 

9-6 

Pend Time 

9,10+ 

PPRCCopyTime+XR

C-WP 

DisconnectTime 

 *10-Cache Miss 

(Subchannel is busy 

but device is not 

connected) 

Staging 

DeStaging 

Data Transfer 

ConnectTime 
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Life  Of I/O Terms That We Need To Remember 



Life Of I/O – TERMs To Remember 
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 SSCH :  Start Subchannel Instruction  - Created By IOSAS 

SSCH B Displacement 

Specifies SubChannel Number & ORB (Operation Request Block) 

ORB 

General Register1 

SubChannel Number 

CCW 1 

CCW 2 

… 

Interruption Parameter 

ORB Specifies Address Of Channel Program, 

                          Interruption Parameter, 

                          Storage Key, 

                          Channel Path Mask, 

                          Control Bits 

Channel Program 

 Channel Program Is  A Set Of CCWs 



I/O Response Time Components 

New Interrupt Delay Time Is Not Included In ResponseTime   
This is very usefull information 



Items That Effect Each ResponseTime Component 
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Response

Time = IOSQ 

Time + Pend 

Time + Disconnect 

Time 

Connect 

Time + 

What Are The Possible Reasons? Where To Look ? What To Do ? 

Queuing at host level. 

I/O is queued on LPAR Level. 

Lack of PAVs 

Long busy condition. 

 

Action 

Add more PAV 

Use HyperPAV 

Use much faster Stg Device 

Check reason of LB condition 

 

 

Read Miss Ratio 

NVS Full Condition 

Lack Of Cache 

XRC-WP,PPRC effect 

Rank busy condition 

 

Action 

Distrubute workload 

Add more Cache 

Improve perf of XRC.PPRC 

 

 

Queing on HW – 

DB Delay+CMR Delay+CH Delay 

FICON Director Port Utilization 

Host Adapter Port Utilization 

CMR Delay 

IOP process utilization 

Device Busy Delay  

 

Action  

Don’t use more than 2 of HA 

Check FICON director port util 

Add more IOP 

Add more connection path 

 

 

Connect Time during transfer 

FICON saturation  

High DDM Utilization  

Contention on FICON ports 

 

Action  

Remove the bottleneck  

Causing Pend Time, 

Disconnect Time  
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Dataset Access Method Types 

Application Programs 

DFHSM 

JES2 

DFDSS 

DFSORT 

EXCP 

Media Manager 

QSAM 

VSAM 

JES3 

ASM 

I/
O

 S
U

P
E

R
V

IS
O

R
 

STARTIO 

STARTIO 

STARTIO 

STARTIO 

STARTIO 

SSCH CHANNEL 

SUBSYSTEM 



SMF42 Subtypes 
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SMF42 Subtype 6 

DASD DATASET LEVEL  I/O STATISTICS 

 

There are two events that cause subtype 6 to be generated:  

1- Close, or 

2- Immediately after the recording of the type 30 interval 

record. There is one type 42 subtype 6 record for each type 

30 interval record.  

 

For the SMSPDSE and SMSPDSE1 address spaces, type 42 subtype 6 records are recorded at the 

BMFTIME interval immediately after the type 42 subtype 1 records 
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Dataset Level I/O Statistics  

S42DSIOR   -   Average Responsetime 

S42DSIOC   -   Average Connecttime 

S42DSIOP   -   Average Pendtime 

S42DSIOD   -   Average Disconnecttime 

S42DSIOQ   -   Average ControlUnitQtime 

S42DSMXR – Maximum I/O Responsetime 

S42DSMXS – Maximum Dataset Servicetime 

Average IOSQtime in  MXG variables 
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Dataset Level I/O Statistics- Related To IO Count  

Total IO Count 

Sequential IO Count 

Sequential Blocks Read/Write 

Random Blocks Read/Write 

DASD Rate  And Several MXG fields 
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Dataset Level I/O Statistics- Related To Cache 

Read Cache Hit % 

Write Cache Hit % 
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Dataset Level I/O Statistics- Related To AS 

Jobname  

System 

Service Class 

Workload Name 
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Now Used By  zBNA   

EWCP Project Opening – Kathy Walsh Hot Topics   



SSD Eligible Datasets Analysis Using Flashda 
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http://www-03.ibm.com/systems/z/os/zos/downloads/flashda.html 

Flashda is IBM’s free program that is used in 
SSD analysis 

SAS program – I requested from Barry to write 
Windows SAS version of this program and we 
are lucky that he accepted and I  used it for our 
data 

Flashda uses SMF42 and SMF74 



Sample FlashDA program output 
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Sorted Ascending Order  Of (I/O Count*ReadOnly Disconnect Time) 
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Dataset I/O Statistics Section 



Some Of The Dataset Level Performance Improvement  Items 
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• Distributing Datasets Through Different  Ranks 
       (Via Stroage Group Distribution) 
• Using more Buffers 
• Compression – I/O vs CPU 
       New zEC12 GA2 has zEDC Special Processor For Compression !  
• LBI support 
• Responsetime specific checkings 
• Blocksize 
• ENQs 
• Striping 
• Access Methods –Dataset types 
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Access Method Statistics Section 



Dataset Header Section 



Dataset Header Section 



THANKS TO … 
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LEE LA FREESE   INTELLIMAGIC 

 

JEFF BURGER  - IBM 

BARRY MERILL  MERILLE CONSULTANT (MXG) 


