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The VSE history

« DOS/360 — How it begun

« DOS/VS — Added virtual storage capability
« DOS/VSE — Extended version of DOS/VS

« SSX/VSE — Small System Executive
 VSE/SP — System Product

« VSE/ESA — 31-bit VSE version

 z/VSE — Today’s VSE
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It all started with Herman Hollerith‘s punch cards
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System/360 — Announced April 7, 1964

In the most important product announcement in company history to date, IBM
introduces the IBM System/360 - a new concept in computers which creates a

"family" of small to large computers incorporating IBM-designed Solid Logic
Technology (SLT) microelectronics and uses the same programming
!ngtructlons The concept of a compatible "family" of computers transforms the
industry.

“(System/360) was the biggest, riskiest
decision | ever made, and | agonized
about it for weeks, but deep down |
believed there was nothing IBM
couldn’'t do.”

Father, Son & Co. 1990

Tom Watson, Jr.

IBM President 1952

IBM President and CEO 1956

IBM Chairman and CEO 1961-1971

Fortune Magazine called S/360 a “$5 Billion Gamble“
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DOS/360 — How it begun

 IBM’s plan was to deliver
* adurable hardware architecture, S/360
* asingle operating system, OS/360

 (0S/360 project falling behind schedule

*  When finally released, a year late, it required a
minimum of 64 KB of memory

 IBM System/360 Model 30
Announced April 7, 1964
Approx. 30-35 KIPS (.03 MIPS)
Solid Logic Technology
8 to 64 KB main storage

« ferrite core memory technology

« DOS/360 created as interims only

* Designed for 16-32 KB systems
* Developed at IBM Endicott, NY
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DOS/360 Release 1 — The first S/360 operating system in 1965

§ Required approx 6 KB for system residence
_ Syatem/360
— Supervisor 6 KB IBM a::a:nn:- Data

§ Required approx 10 KB for dynamically loadable MADHInE serTmLC TR

system programs and user applications g S b e
 JCL, Sort,... 10 KB B & E e
§ Storage overlays =y BB B S
§ One batch partition SO e
— Up to three with Release 3 SREsn B IR .
§ 10CS (Input/Output Control System) access methods T T
— Sequential (DTFSD), Direct (DAM), Index-Sequential (ISAM) et 8, T e
§ BTAM for telecommunications EE R E
— Added with Release 3 S £ EE am
§ User programming in Exwe 2w 2 IfEE
— Macro Assembler e o o - e
— RPG (Report Program Generator) Eeme £ 8 & fEwem
- coeoL R ‘
— Fortran e
- PU Sl 1w
e [ NS TR o SRR
§ A typical minimum configuration would consist of - B DR SRR
— S/360 Model 30 with 16 KB memory, IBM 1052 printer keyboard, T e
printer, card reader, card punch, one IBM 2311 disk drive (7.25 MB =i & R nEm

removable pack)
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How were things back in 1965

Relative worth of $ 1.00 from 1965 to 2014 is $ 7.50

» According to Consumer Price Index
Dow Jones Industrial Average = 969
Average cost of new house = $ 13,600
Average income per year = $ 6,450 e e o, e
Ladies High Fashion i Miies, s

Average cost of anew car = $ 2,650 mid 1960's Boots 1496 =

. Gas per gallon - 31 Cent From $9.77 to $13.70 Slxt|e§ Pocket_
Transistor Radios

$14.95
: . : P1 th roars mto 65
« The Mary Quant designed Mini Skirt “.:ﬁ"f ‘;m.';",’:;“;;;.,;g
appears in London a7

$ID BERNSTEIN

Popular films BEAT'.E

Mary Poppins
The Sound of Music

« Goldfinger
* My Fair Lady ;
* Popular songs - ALL STAR SHOW i,
. Beatles “Help* SHEA STADIUM ERNES .
. i - TUES.: - AUG.23 T S Phymoot
* Rolling Stones “Satisfaction e ——— e
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The VSE history

e DOS/360 — How it begun

« DOS/VS — Added virtual storage capability
e DOS/VSE — Extended version of DOS/VS

e SSX/VSE — Small System Executive

e VSE/SP — System Product

« VSE/ESA — 31-bit VSE version

« z/VSE — Today’s VSE
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System/370

* Virtual storage

* Translation of virtual to real addresses using Dynamic Address
Translation (DAT) logic

« Compatible upgrade from S/360
* Fully integrated monolithic memory

* New I/O devices

e 3330 Direct Access Storage (100 MB removable disk pack)
* 3420 Magnetic Tape Subsystem
e 3505 Card Reader & 3525 Card Punch

135
125
115
138
148

112K — 512KB September 23, 1970 June, 1971
96K — 256KB March 8, 1971 April, 1972
96K / 128KB October 4, 1972 April, 1973
64K / 96KB March 13, 1973 March 1974
512K - 1MB June 30, 1976 November 1976
1MB -2 MB June 30, 1976 January 1977
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DOS/VS = DOS/360 with Virtual Storage support (early 70’s)

Releases 28 & 34

Up to 16 MB virtual storage

 Later known as “the line“

5 partitions
* Up to 7 partitions in Release 34

Linkage Editor

* Relocation Loader for effective multiprogramming

POWER for 1/0O spooling

e (Priority Output Writers, Execution Processors, and Input Readers)

New VSAM file system

‘DBDC’ & CICS and DL/
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VSE mission transferred from Endicott, NY to Boblingen, German

IBM Systems Technical University, October 5-9 | Hilton Orlando )‘)

IBM.
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The VSE history

SSX/VSE — Small System Executive

VSE/SP — System Product

IBM Systems Technical University, October 5-9 | Hilton Orlando )‘)

DOS/VSE — Extended version of DOS/VS
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DOS/VSE = “Extended” version of DOS/VS

« Upto 12 partitions

* |ICCF - Interactive Interface as an integral part of
DOS/VSE

e ACF/VTAM became a component of DOS/VSE

 Maintain System History Program (MSHP) to install
programming packages, APAR/local fixes, and service
tapes

e Support of FBA disk devices

* Last free version of DOS/VSE

* In 1979, an imaginary DOS/VSE customer might have

* a4331 system with 512 KB main memory

* 61BM 3310 FBA disk drives (65 MB per drive) or

* 41BM 3340 CKD disk drives (35/70 MB removable packs)
* 2 1IBM 8809 reel-to-reel tape drives

* 11BM 3203 line printer

Use of punched cards began to fade

3310 FBA
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April 11, 1980

Hard Wait of all DOS/VSE systems, worldwide
Can‘t be us. We didn‘t change anything!
TOD max field length = X'8FFFFFFFFFFF
Fix: modify ‘8‘ into ‘F*

Be prepared for reoccurance on

September 17, 2042,
11:53:47 MET
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SSX/VSE — Small System Executive

A pre-generated, pre-configured VSE operating

system for the 4321, 4331, 4341, and 4361 e

Ask IBMsales about SSX.
systems mﬂm] '“““I S 13

e oy irarctive Benidyof busingss sof e borTHA S50 S

 Designed for ease of installation, operation and "
use

« SSX/VSE consists of VSE components and
uniqgue prompters and aids

 Tested as a single product including

e Assembler, POWER, CICS/VS, ICCF, IPF, ACF/VTAM, VSE/VSAM,
Sort/Merge, DITTO, Fast Copy, OCCF, IPCS, COBOL

* plus optional products

« SSXintegration approach was too rigid for g | B |
most customers : .

 VSE/SP refined the concept
—and got overwhelmingly successful

wah e -
e el e —Il Il.rir'. mﬂ-.ru'r-rll:r"-'-'—"' L — e — =
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VSE/SP = VSE System Package

* Integrated, pre-packaged VSE system
« ‘SIPO’ concept (System Installation Productivity Option)
* Fast Service Upgrade (FSU)

§ Making release-to-release migration simpler

VSE/SP V3 (1987)

§ Packaging concept of ‘Base’ and ‘Optional’ products
— ‘Base’ = integrated package containing commonly used core products
— ‘Optional’ = coordinated and shipped and serviced with the base

12 partitions
Virtual Address Extensions (VAE)

e Supporting up to 9 address spaces

* New Librarian
* Interactive User Interface (IUIl)
e Conditional JCL

Capacity based software pricing

IBM Systems Technical University, October 5-9 | Hilton Orlando )‘,

IBM.

BG 898 * STEP 8 EXECUTED
BG 0888 * STEP 1 EXECUTED
BG B088 * STEP 2 EXECUTED
BG 2899 * STEP 1 EXECUTED
BG 98988 * STEP 2 EXECUTED
BG 9808 * STEP 3 EXECUTED
BG ©890 EO) DPPETE

Figure 3: Console Listing Showing the Crder
of Program Execution

CATALOG PROC2.PROC REPLACE=YES DATA=YES
/f GOTO ESTEP

{. -STEPB

* 5TEP © EXECUTED

{ . STEP1

* STEP 1 EXECUTED

¥ STEP2

* STEP 2 EXECUTED

#f IF SRC EQ “68688° THEN
ff SETPARM STEP=STEPG:

/f IF SRC EQ “66868° THEN
/f GOTO END

f - -STEP3

* STEP 3 EXECUTED

/. END

f+

CATALOG PROC3.PROC REPLACE=YES DATA=YES
£ GOTO ESTEP

{ . STEP4

* STEP 4 EXECUTED

f. “5TEPS

* STEP 5 EXECUTED

{. ‘STEPG

* STEP & EXECUTED

{. END

i+

Figure 4: Branch Forward Procedure
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IBM ES/9370 — My first involvement with VSE in 1985

* Designed to operate in an office
environment

 Packaged for 19-inch racks
 Main memory ranged from 4 MB to 16 MB
e Different models with 0.5 to 1.4 MIPS

d devices

IBM 9332 or 9335 FBA disk
IBM 9347 Tape

In 1987 new CMOS technology based IBM
ES/9370 models were announced

* 0.7 MIPS to 1.3 MIPS
* Replacing bipolar technology with CMOS at the low-end

First CMOS implementation on mainframe

IBM Systems Technical University, October 5-9 | Hilton Orlando )))
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The VSE history

VSE/ESA — 31-bit VSE version

IBM Systems Technical University, October 5-9 | Hilton Orlando )‘,
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The begin of the VSE crisis

 IBMintroduced Extended Architecture (XA) to S/370 in
early 1983

» 31-bit architecture expanding address range to 2 GB
* Delivered first with the IBM 3081

* |IBM 4381 supported XA

MVS/XA and VM/XA

 VSE/SP was still S/370 mode only (24-bit architecture)
* Customer concerns: Is VSE left behind by IBM ?

 Many “industry experts” ridiculed the mainframe
« The PC and client / server represent the future

© Copyright IBM Corporation 2015. Technical University/Symposia materials 18
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VSE code quality was not acceptable

Critical Success Factors:

100000 _
* Focus on design

— Consistent & correct
— Inspections
— Change control process
* Error reduction goals
— For function test complete
— For system test complete
* Reproducable tests
— Find 90% of all errors
* Self responsible teams

10000 -

1000 H

Errors per MNSSI

100 T T T T T T T T T T | I!‘ T T T T 1
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

Time

may not be reproduced in whole or in part without the prior written permission of
IBM.
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The VSE crisis at its peak in late 80's

Ed Altman

IBM Data Products
Division President

“VSE is DEAD!!”

IBM Systems Technical University, October 5-9 | Hilton Orlando )‘,
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The VSE mascot — Turning from lucky to ugly

. . . . ‘ © Copyright IBM Corporation 2015. Technical University/Symposia materials
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How many lives with a cat ?

IBM Systems Technical University, October 5-9 | Hilton Orlando m
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VSE/ESA = Extended Systems Architecture

VSE/ESA V1 (1990)

o 31-bit real memory support, then added 31-bit virtual
addressing
Dynamic partitions
Virtual storage constraint relief (VSCR)
*  Move ACF/VTAM and POWER out of shared partitions
* Dynamic channels (XA channel subsystem)
¢ Up to 1024 devices for added I/O bandwidth
ESA exploitation (later releases)
« ESA data spaces
* Virtual disk in storage
 ESA access registers

New versions of CICS/VSE, ACF/VTAM, VS COBOL Il
e For greater MVS affinity

WAVV User Group (1995)

«  Spin-off of GUIDE user group in the U.S.A.
* First conference held in October 1995 in Winston Salem, NC

WAVVANorkd Aliance

. . . . © Copyright IBM Corporation 2015. Technical University/Symposia materials
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VSE reborn in early 90's

v ARl
LT ftrm

4 2/VSE [éhe=z
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VSE/ESA — Our star in the universe

IBM .

redesignate Star number
to the name »

T wiless whereof we hereunto

ectmrhandsandafﬁxlheoealof ‘
il 1.5! Know ye further that this Star henoeform bc known by this

g% w name + Chis name is permanently filed in “Che ‘R&gi}stryé vault In *
Switzerland and tecorded in a book which will be Tegistered in the

Secretar y RegiStrar copyright office of the » United States of America + =



VSE/ESA Version 2

VSE/ESA V2.1 (1994)

* N-way support for S/390 Parallel Enterprise Server
* Year 2000 ready

VSE/ESA V2.3 (1997)

e Turbo dispatcher

« VSAM KSDS > 4GB

 TCP/IP for VSE/ESA, offered under agreement with CSI
« ACF/VTAM V4.2

 LE and LE-based languages: COBOL, PL/I, C for VSE/ESA

VSE/ESA V2.4 (1999)

* CICS Transaction Server (TS) V1.1
*  Affinity with OS/390 CICS
* CICS/VSE V2.3 still shipped until z/VSE V4.2

VSE/ESA V2.5 (2000)

* Connectors (VSE and Java-based components)

IBM Systems Technical University, October 5-9 | Hilton Orlando )‘,

Bl 0 1R
IV A SEASA Version 2
cunnidng on (e TIEY S0 Facallel Enierprise Seryver

PIE strategy
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The VSE history

z/VSE — Today’s VSE

© Copyright IBM Corporation 2015. Technical University/Symposia materials
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z/VSE PIE strategy —
Invented in Year 2000, still valid today and into the future

alias IBM System Storage
§  3-tier Strategy
Hybri r
§ ybrid Strategy |BM System z
§  Connector Strategy Enterprise Server
' ' .
§  Migration Strategy -3
§  Coexistence Strategy
§  Linux Surround Strategy | &
8§  PIE Strategy
Web
CICS T tion Gateway ECI
\E DB2 Connect
S WebSphere MQ Series
VSE e-business connectors
VSE Web Services
\ &
rotect existing investments IBM System
ntegrate with other systems : : : :
Clients Business Services Tran/Data Services
xtend for new workloads

. . . . ‘ © Copyright IBM Corporation 2015. Technical University/Symposia materials
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z/VSE in the 21% century

. z/VSE V3 (2005)

e 31-bit addressing only
* No z/Architecture, no 64-bit mode
* FCP/SCSI support

. z/VSE V4 (2007)

64-bit real memory addressing
e No support of 64-bit virtual memory addressing
MWLC pricing
IPv6/VSE
Fast Path to Linux on System z

. z/VSE V5 (2011)

e 64-bit virtual memory addressing
* CICS Explorer

. z/VSE V6 (2015)

e New CICS TS for z/VSE
*  Firewall

IBM Systems Technical University, October 5-9 | Hilton Orlando )‘)

EFJOURNAL

Virtual
Addressing
Wim By Ingolf Salm

z/VISE:

24 Bit " ke 64-bit virtual support introduced
-
in z/VSE 5.1, available since November 2011,

lifts a boundary and provides more options for

to growth and new applications. Before we consider
how 64-bit virtual is implemented and what it

= provides, let's examine the evolution of real and
64- Blt virlual addressing in VSE. >

© Copyright IBM Corporation 2015. Technical University/Symposia materials
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z/VSE PIE strategy — Implemented with Linux on z Systems

Hybrid environment leveraging z/VSE, z/VM and Linux on z Systems

o

0

')

rotect existing z/VSE investments

ntegrate using middleware and z/VSE connectors
xtend with Linux on z Systems technology & solutions i

— a}—i-—-l' o
Infrastructure | | IBM Info on
Simplification | | Middleware || Demand
Linux on Linux on Linux on
z Systems z Systems z Systems
Tivoli® Identity | WebSphere DB2 LUW,
Mgmt, TSM, Appl Server, || Information
Print Serving, || Java, CTG, Server,
DNS, Firewall, | | HOD/HATS,
etc. WS MO, etc, || C09NOS® Bl

el
=

9

DB2
[

z/VSE

Connectors | '

z/VSE

Production
Environment
+ TCP/IP
+ VTAM
+CICS TS
+ VSAM
+ COBOL
+ DB2 client
+ LDAP client

zIVSE

Test/Dev
Environment

z/VM-mode LPAR with z/VM

IFL Engine(s)

CP Engine(s)

IBM System z10®, IBM zEnterprise: z196, z114, zEC12, zBC12, IBM z Systems: z13

IBM Systems Technical University, October 5-9 | Hilton Orlando )"
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z/VSE — Getting stronger year by year!

“"H:.

Crypto Express

Ficon Express Cobol
FCP/SE:%}I(D OSA Express PL/I
FBA PAV e Fortran
DS8k Flash System RPG
Flashcopy  y v
Storwize 64-bit
DVD Install
Data Spaces CICS TS
MwLc  SCRT FSU CICS Explorer
CMT Channels & Container
AEWLCMPO SVC Health Checker
Navigator
Encryption Facility
OpenSSL CPACF
LDAP Client LFP VIA Tape Encryption VSA[I)\;IBZ
DBCLI VSAM Redirector Keyman/VSE DL/
MQ Trigger Monitor pg2 connect
Web Services SNMP TCP/IP
CICSIWS cTGc VIAPE IPV6/VSE
conp CDPS Client cps  Firewall
XML B

IBM Systems Technical University, October 5-9 | Hilton Orlando )‘)
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Happy Anniversary, z/VSE!

IBM Systems Technical University, October 5-9 | Hilton Orlando )))
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50 yedars of innovation




Session Evaluations

YOUR OPINION MATTERS!

Submit four or more session
evaluations by 5:30pm Wednesday
to be eligible for drawings!

*Winners will be notified Thursday morning. Prizes must be picked up at
registration desk, during operating hours, by the conclusion of the event.
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Continue growing your IBM skills

ibm.com/training AN\OW

[ <« - provides a comprehensive

& portfolio of skills and career
accelerators that are designed "
to meet all your training needs. (=

= TAVNET

Gf;E:al Knowledge.

o

Imm -
o
=

If you can’t find the training that is right for you with our
Global Training Providers, we can help. [E&‘/’!}" LESE

Global Skills Initiative

Contact IBM Training at dpmc@us.ibm.com
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Trademarks

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries.

APPN* HiperSockets 0S/390* VM/ESA*
cics* HyperSwap Parallel Sysplex* VSE/ESA
DB2* IBM* PR/SM VTAM*

DB2 Connect IBM eServer Processor Resource/Systems Manager WebSphere*
DirMaint IBM e(logo)server* RACF* z/Architecture
e-business logo* IBM logo* Resource Link z/OS*
ECKD IMS RMF zIVM*
Enterprise Storage Server* Language Environment* S/390* z/I\VVSE
ESCON* MQSeries* Sysplex Timer* zSeries*
FICON* Multiprise* System z9

GDPS* NetView* TotalStorage*

Geographically Dispersed Parallel Sysplex On demand business logo Virtualization Engine

* Registered trademarks of IBM Corporation

The following are trademarks or registered trademarks of other companies.

Java and all Java-related trademarks and logos are trademarks of Sun Microsystems, Inc., in the United States and other countries

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other countries.

Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation.

Red Hat, the Red Hat "Shadow Man" logo, and all Red Hat-based trademarks and logos are trademarks or registered trademarks of Red Hat, Inc., in the United States and other countries.
SET and Secure Electronic Transaction are trademarks owned by SET Secure Electronic Transaction LLC.

* All other products may be trademarks or registered trademarks of their respective companies.

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 1/0 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.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

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.

All statements 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.
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Notice regarding specialty engines
(e.q., zlIPs, zZAAPs and IFLs):

Any information contained in this document regarding Specialty Engines ("SEs") and SE
eligible workloads provides only general descriptions of the types and portions of workloads
that are eligible for execution on Specialty Engines (e.g., zlIPs, zAAPs, and IFLs). IBM
authorizes customers to use IBM SE only to execute the processing of Eligible Workloads of
specific Programs expressly authorized by IBM as specified in the “Authorized Use Table for

IBM Machines” provided at
www.ibm.com/systems/support/machine_warranties/machine_code/aut.html (“AUT").

No other workload processing is authorized for execution on an SE.

IBM offers SEs at a lower price than General Processors/Central Processors because
customers are authorized to use SEs only to process certain types and/or amounts of
workloads as specified by IBM in the AUT.
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