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Disclaimer

Any reference to future plans are for planning purposes only. IBM
reserves the right to change those plans at its discretion. Any
reliance on such a disclosure is solely at your own risk. IBM makes
no commitment to provide additional information in the future.



Problem statement

How does z/TPF Support for MongoDB work?
When do you use z/TPF Support for MongoDB?
z/TPF Support for MongoDB Function

z/TPF Support for MongoDB Performance



Problem Statement

« Today, remote access to data residing on z/TPF requires
application code on z/TPF and on the remote platform.

« Custom connectors into z/TPF
« Parsing input request / Formatting responses
« Database Access, for example z/TPFDF calls

e Increased time to market of new business function.

« Cost of maintaining and enhancing these custom applications can be
significant.

« What if the database changes?
« What if the data requested by the end user changes”?



z/TPF Support For MongoDB

o Delivered in November of 2015
« APARs PJ42292 and PI33010

« Can now access and update z/TPF data using a standard,
unmodified MongoDB client on another platform.

« Once definitions are created and loaded to the z/TPF system
 Just point the remote MongoDB client to the z/TPF system!

e No z/TPF application updates required

e Initial deliverable provides support for z/TPFDF databases.



How Does z/TPF
Support For MongoDB
Work?



Retrieving a MongoDB Document

Client

Standard MongoDB

z/TPF System
@ z/TPF MongoDB
MongoDB > Server - INETD
Request i
Message 1 New ECB
! z/TPF MongoDB
@ """"""" = Command Processor
° MongoDB
Response 1 Retrieve
Message Convert girlary
Binary to ata
@ son ®
DFDL Parser Y
z/TPFDF




Updating a MongoDB Document

Client

Standard MongoDB

z/TPF System

@ | z/TPF MongoDB
MongoDB Server - INETD
Request
Message ' New ECB

! (2| z/TPF MongoDB
@ """"""" = Command Processor
) MongoDB
Response 1 Write
Message /’ ert gi;zry
BSON to
@ Binary @
DFDL Parser .
. 2/TPFDF




z/TPFDF to MongoDB Mapping

Z/TPF Layout

MongoDB Representation

z/TPFDF subfile
File Address: 18043344

LREC 70 - Passenger Number Record
Fields:
Passenger Number: 21
Loyalty Number: 12345

LREC 80 - Passenger Name Record
Fields:
Passenger Name: “Joe Smith”
Birth Date: “Jan 15, 1982”

LREC 80 - Passenger Name Record
Fields:
Passenger Name: “Bob
Jones”

DFDL
Conversion

ﬁ

Birth-Date—iAug 15 19752——— |

{

"PassengerNumberRecord" : [
{
"PassengerNumber" : 21
“Loyalty Number” : 12345
}
]/
"PassengerNameRecord" : [
{
"PassengerName'" : "“JOE SMITH”
“Birthdate” : “Jan 15, 1982~
}
{
"PassengerName" : "“BOB JONES”
“Birthdate” : “Aug 12, 1975”7
}
]/
" id": ObjectId("000000000000000018043344")

}




z/TPFDF to MongoDB Mapping

Z/TPF Layout

MongoDB Representation

z/TPFDF subfile
File Address: 18043344

000B4600
8540E294
9540F1F5
40404000
40404040
F7F54040

00001500
89A38840
6B40F1F9
2850C296
4040C1a4
40404040

00303900
40404040
F8F24040
8240D196
8740F1F2
404040

2850D196
4040D181
40404040
94852240
6B40F1F9

DFDL
Conversion

ﬁ

{
"PassengerNumberRecord" : [
{
"PassengerNumber" : 21
“Loyalty Number” : 12345
}
]/
"PassengerNameRecord" : [
{
"PassengerName" “JOE SMITH”
“Birthdate” : “Jan 15, 1982”7
}
{
"PassengerName" “"BOB JONES”
“Birthdate” : “Aug 12, 1975”
}
]/
" id": ObjectId("000000000000000018043344")

}




Describing the Data With DFDL

« The z/TPFDF data needs to be described using DFDL

« z/TPF command driven tooling is provided to create the initial database
description (Created for PUT 11 Data Events, Enhanced for MongoDB)

« Optionally customize it to provide meaningful names to z/TPFDF files, paths,
records, and fields.

« Database description is created once per z/TPFDF file
« Provides additional benefits
« Converting binary data to XML or JSON
« On platform or off platform, for example, with data events.

« DFDL descriptions of z/TPF data are planned to be used for future
IBM deliverables

1



z/TPF Support for
MongoDB Function



Creating Documents

o Create new z/TPFDF subfiles
e Includes indexing document



Retrieving Documents

e Retrieve one or more documents
« Ability to filter results
e For example

« Retrieve all history records

Or

« Retrieve everything but history records



Updating Documents

Replace existing document

Insert / Remove records within a
document

Update specific fields within logical
records in a document

Update indexes of a document



Deleting Documents

e Deletes the entire document
e Includes deindexing document



SSL for z/TPF MongoDB

« Ability to start SSL version of MongoDB
server on z/TPF

o Option on Internet Daemon definition for
the z/TPF MongoDB server



User Authentication and
Authorization

« Ability to authenticate user names and
passwords accessing MongoDB on z/TPF

o Authentication performed via user exit

 Ability to define what resources (z/TPFDF
files and subsystem users) a user can access
with what privileges(ReadOnly or ReadWrite)*

* This support will likely be deprecated in 2016.
Working on z/TPF managed user database
with a Role Based Access Control (RBAC) scheme.
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Analyzing Performance of
MongoDB on z/TPF

« Resource Usage By Owner Name (ZMOWN)
e Analyze the performance of MongoDB by:

« All of z/TPF MongoDB Access

 Individual users accessing z/TPF through
MongoDB

 Individual resources (z/TPFDF files)
accessed through MongoDB



When do you use z/
TPF Support for
MongoDB




Remote Access to z/TPF Data

Web Services

Remote Distributed
Systems

Network

: / Web Services
(Read and Update)

Storage

-8

Web Services:
- Written and maintained by the customer.
- Exposing additional data requires z/TPF code updates.



Remote Access to z/TPF Data

Replicated Data

Remote Distributed Z/TPF Data Converted
Systems to Standard Formats
' Standard Access h Stogge
\ (Read-Only) Replicated
/ Data
<+

Network

1 / Web Services
(Read and Update)

Replicated Data (using data events or your own methods):
- z/TPF data replicated on remote platform
- Converted to formats for standard access and analytics
- Read only data / Potential stale data



Remote Access to z/TPF Data
MongoDB Access to z/TPF

Remote Distributed Z/TPF Data Converted
Systems to Standard Formats z/TPF
‘ Standard Access I m StO@ge
(Read-Only) ate
\ / Data
<)

Network

. < >
/ Web Services
(Read and Update)
MongoDB Client Interface

(Read and Update)

z/TPF Support for MongoDB
- Provides standard access directly into z/TPF
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MongoDB vs.
Replicated Data

» Is the most recent copy of the data
required?

 Does the cost of replicating the data
exceed the cost of access using
MongoDB?

 Is the type of query performed a good fit
for running on z/TPF?



MongoDB vs. Web
Services

 Is the update operation performed too
complex for MongoDB?
 Is business logic required to perform the
update operation?
« Do | want to centralize business logic
on z/TPF?



z/TPF Support For MongoDB Use
Case Comparison

Guaranteed No z/TPF Suitable for
2/TPF Data Read Most Current Ui S Application Ad-H_oc
Access Capabilit el emIREEe | oo Ulsrekias Updates Queries
P ’ # Yy P Required
Replicated
Data \/ < <

z/TPF Support
for MongoDB \/ < \/ </

Web Services



z/TPF Support for
MongoDB
Performance



MongoDB Performance Testing
Environment

EC12 (2827-750)

2/TPF
LPAR

z/TPF MongoDB Server

LinuxonZ
LPAR

N

MongoDB Java Client
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OSA-Express4

= Each LPAR had one dedicated

CPU

= All system traces turned off




Finding Documents in z/TPF

z/TPFDF subfile Overall Utilization ~ General Purpose Messages / Sec Mils /

size (in bytes) Utilization* Message
1000 99.2 40.7 9,613 0.103
10,000 96.3 20.9 3,413 0.282

*The general purpose utilization illustrates how much of the work is
not z/TPF Transformation Engine (TE) eligible.

So for example, the query 10,000 byte subfile resulted in 78% of the work is TE eligible.

** Performance results may vary



Updating Individual Fields in z/TPF

z/TPFDF subfile  Overall Utilization GP Utilization Messages / Sec Mils /
size (in bytes)* Message
N/A 99.4 59.6 10,539 0.092

* Updated a field in z/TPFDF prime block so the size
of the document not applicable

** Performance results may vary



Inserting/Removing Records in z/TPF

z/TPFDF subfile ~ Overall Utilization GP Utilization Messages / Sec* Mils /
size Message
1000 99.8 54.2 9,785 0.166
10,000 99.8 959.9 5,414 0.184

* 50% insert records and 50% remove records from a subfile

** Performance results may vary



z/TPF Support for
MongoDB Summary



Summary

Access and update z/TPF data using a standard, unmodified
MongoDB client on another platform.

« No z/TPF application updates required.

« A distributed programmer does not need to know anything
about z/TPF or z/TPFDF

Support is delivered as two co-requisite APARs
e PJ42292 — z/TPF Support for MongoDB
e PI33010 — z/TPF command driven tooling
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Additional MongoDB References

z/TPF Support for MongoDB starter kit

e http://www.ibm.com/support/docview.wss?uid=swg24041510
z/TPF Support for MongoDB Demos

e ibm.biz/TPFMongoDBDemo

Understanding the MongoDB Use Cases BLOG Entry

e ibm.biz/TPFMongoDBUseCase

“Describing Your Database” topic in the z/TPF knowledge center

« Walks you through creating DFDL from a z/TPFDF database
definition
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z/TPF Support For MongoDB
Future Improvements

« MongoDB User Security Enhancements
« Easier management of users and their authorizations
« MongoDB Database Logging

« Ability to diagnose problems and analyze the access of remote
users accessing z/TPF support for MongoDB

« Increasing the z/TPF databases that can be accessed
« Providing access to traditional z/TPF find/file databases
« Lifting some of the restrictions we have on z/TPFDF databases
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Thank you!

Questions or comments?



Trademarks

IBM, the IBM logo, ibm.com and Rational are trademarks or registered trademarks of International Business Machines Corp., registered in many
jurisdictions worldwide. Other product and service names might be trademarks of IBM or other companies. A current list of IBM trademarks is
available on the Web at “Copyright and trademark information” at i )

Notes

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled
environment. The actual throughput that any user will experience will vary depending upon considerations such as the amount of
multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the workload processed. Therefore, no
assurance can be given that an individual user will achieve throughput improvements equivalent to the performance ratios stated here.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used
IBM products and the results they may have achieved. Actual environmental costs and performance characteristics will vary depending on
individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other
countries, and the information may be subject to change without notice. Consult your local IBM business contact for information on the product
or services available in your area.

AIIlstatements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives
only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not
tested those products and cannot confirm the performance, compatibility, or any other claims related to non-IBM products. Questions on the
capabilities of non-IBM products should be addressed to the suppliers of those products.

Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.

This presentation and the claims outlined in it were reviewed for compliance with US law. Adaptations of these claims for use in other
geographies must be reviewed by the local country counsel for compliance with local laws.



