THE HISTORY OF THE MAINFRAME
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The Solid State Logic Card Era
(§/360;S/370; 303X)










The Bipolar Era (80’s & 90%)
(308x; 3090, 2000)




Single Image MIPS
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CMOS Era (Mid 90’s to today)
z1....z17




Lou Guadagno



* MAINFRAME IS DEAD “FRENZIE”

i




e
® Result was a major inflection in MIPS growth and the race
/O was on of how we could get back on a par with where

Bipolar was currently shipping with a lot fewer folks!

j/> “SEA CHANGE”
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1990°S




Cyril Price




TRANSITION TO LOWER POWER CONSUMING CIRCUITS
TRANSITION TO TECHNOLOGY WITH SIGNIFICANT GROWTH

POTENTIAL

REDUCE DEVELOPMENT REQUIREMENTS

OPTIMIZE DEVELOPMENT TEAM

IMPROVE SYSTEM DESIGN — ERROR CORRECTION

REDUCED INSTRUCTION PROCESSING CYCLE TIME
EFFICIENT DESIGN SIMULATION PROCESS|

TIGHTER DEVELOPMENT / TEST /| MFG INTEGRATION

IMPROVED PROGRAM MANAGEMENT






Presenter Notes
Presentation Notes


 


CMOS SECTION A E

SECTION C

FIG. 1 |
A RED BLUE 0 1

FIG. 2







TRANSITION TIMEFRAME

H6/G4/G5

CHIP COUNT

MODULE COUNT/10 WAY
MODULE SIZE

BOARD

CYCLE TIME

MIPS

MACHINE INTRODUCTIONS

OPERATING TEMPERATURE
RANGE

NOMINAL SUPPLY VOLTAGE
FLOOR SPACE FT?2

MACHINE POWER (KVA)
WEIGHT

BIPOLAR
CM

5960
56
110.5 X 117.5
14
B
~ 465
> 2 YEARS
25TO 70 °C

~ 5V

671.6
144

31857

CMOS
MCM

127.5 x 127.5

3.5ns -> 2.5 ns

S$/390 Uniprocessor Performance

9221-170

/
7 9221-150

;.0 9370-50

$/390 G5

$/390 G3

7 9672-R2/R3

9672-R1
9221-211




MAINFRAME (Z SYSTEMS) TRANSITION
IN THE
1990°S

LOU GUADAGNQO — RETIRED FROM IBM




Lou Guadagno



z System Components

Processor Sub-system

Packaging/Cooling - Elizggape S I\/éemo:y

: ub-system
System _Controls - Network IO Sub-system _
Mechanical - DIMMs

- Buffer Chip
- DDR3/DDR4
- RAIM Protection



Mem (DIMMs) Mem Mem Mem (DIMMs)
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| | !

1 1
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xpcle= CP ! SC ! CP =axpcie
1 1
! 1 ! 1
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i
To other drawers

4 Drawer System

Fully Interconnected

Drawer

Drawer

Drawer

Drawer




Overhead Power
Cables

(option)

Internal
Batteries
(optional)

Power
Supplies

-

Displays and
keyboards for
Support Elements

PCle I/O drawers
\ numbers 1 to 4

}—

}h
| —

2 x 1U Support Elements

PCle I/O drawer
number 5

System Control Hubs (used
to be BPHs)

CPC Drawers, PCle Fanouts,
Cooling water manifold and
pipes, PCle 1/O interconnect
cables, FSPs and Ethernet
cables

Note: CPC Drawer plugging
numbers are on the left and
logical numbers on the right

Radiator Pumps

Overhead |/O feature
is a co-req for
overhead power option



1990°S




Bob Nasser







TRADITIONAL STRUCTURE

LOGIC DESIGN

MICROCODE

POWER /MECHANICAL

=" PROCESSOR
--

POWER/COOLING
FRAMES /COVERS

r-----'---

[]
| |
| |
| 1
| |
| |
| |
[ U CPU |
1 |
1 |
1 1
| |
1 |
1 [ |
| [ |
1 |
| |

| 1
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Presenter Notes
Presentation Notes
Product Engineering – some developers stayed behind to support the product
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DISADVANTAGES




“IBM WILL BECOME A PROJECT BASED ORGANIZATION”


Presenter Notes
Presentation Notes
Previously, there were career paths for engineers, programmers, etc.
New career path – Program Manager.   Required certification by IBM, which required PMI Certification.





MATRIX - WHEEL AND SPOKE

FUNCTIONAL
HARDWARE
MANUFACTURING ENGINEERING
TEST
PROGRAM MANAGER
MANAGER R -
PRODUCT XXX PROGRAM MGRS
PRODUCT ENCI;IIIIE\ILI?ERING
ENGINEERING
MANY
OTHERS

(¥


Presenter Notes
Presentation Notes
EACH WHEEL IS A SPOKE FROM A FUNCTIONAL ORGANIZATION
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DISADVANTAGES




1990°S
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Single Image MIPS
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Teamwork Model










WORLD’S LEADING BUSINESSES RUN ON THE MAINFRAME (circa 2019)

9 2 Mainframes process
30 bi I I ion business transactions per day

of the top 100
worldwide banks

10 Mainframes enable
$6 trllllon in card payments annually

out of 10 of the world’s

largest insurers


Presenter Notes
Presentation Notes
1    Based on ‘The Banker’, System z install base and financial records 
Based on IBM market development and insights documentation on top 25 ranked by Fortune 500 listing. 
Based on IBM market development and insights documentation on top 10 insurance companies, ranked by non-banking assets.


ADVANCED
Al"WHERE IT MATTERS
MOST

}

"




x‘NFRAME IS CRUCIAL

N THE WORLD TODAY !
/1 $8 5T Value of U.S. payments

O 0 being processed on
; O /0 mainframe?

l of all transactions by value go

through an IBM mainframe'

industry-leading

O 99.999999% availability equivalent to

315ms of downtime per
year 3 j

\ f 5
© 2025 IBM CORPORATION / IBM Z17 OVERVIEW/ ~
APRI 5 N/



Presenter Notes
Presentation Notes
An Economic Model for Optimizing Technology Investments. Rubin Worldwide and Broadcom. May 2023. https://mainframe.broadcom.com /
the-economics-of-technology-investments-downloadTop Ten Payments Companies Processed $9 Trillion in 2022 Payment Card Volume, GlobeNewswire




Inference operations pergy

45 O bi I Iion with Tms response time vs.

300B on IBM z168

IBMZ17 /
L\fLY ENGINEERED STACK FOR Al WHERE IT MATTERS MOST

O

7°5X Utilizing 8 Al processing units

AI fhroUghpU.I. vs. one on IBM z16°

250K MIP’s

\ Built on a foundation of security,
resiliency, and high availability.

© 2025 1BM CORPORATION / IBM Z17 OVERVIEW/ )
APRI 25 y



Presenter Notes
Presentation Notes
As we describe zNext, we’re going to talk through the stack as a whole. 
We're not developing technology for technology's sake. If it's not delivering value and ensure you can grow your businesses around it, you shouldn't be doing it.
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z15 Processor and Storage Controller Chips,
Modules, Systems

Scchiy 950:MB; 14 EDRAM Caclie, GI6mmn2

IBM Z team delivered a system that is 40% smaller than previous z14s, but with increased
capacity and 14% single thread performance improvement! This coupled with increases of up
to 190 cores in a single system, ultimately delivers a 25% max system capacity increase, which
means our clients can now execute a huge 1 trillion web transactions per day!



Z SYSTEMS (A.K.A. MAINFRAME - DEF.): AN INTEGRATED,
HIGHLY SCALABLE COMPUTER SYSTEM THAT ALLOWS MANY
DIFFERENT PIECES OF WORK TO BE HANDLED AT THE SAME
TIME, SHARING THE SAME INFORMATION AS NEEDED WITH
PROTECTION, HANDLING VERY LARGE AMOUNTS OF
INFORMATION FOR MANY USERS WITH SECURITY, WITHOUT
USERS EXPERIENCING ANY FAILURES IN SERVICE.
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