
Firmware

Hypervisor

Secure

Application(s)

Secure

Application(s)

Secure

Application(s)

Secure

Application(s)

LinuxONE III

(on-prem) 

Bare Metal

(PR/SM LPAR) 

Bare Metal

(DPM-mode

 Partition) 

IBM Cloud

Hyper Protect

Virtual Servers

(on LinuxONE) 

z/VM

KVM

OCP 4.5 

RHEL 8 RHEL 7 RHEL 6 SLES 15 SLES 12
Ubuntu

20.04

Ubuntu

18.04

Ubuntu

16.04

OCP 4.3

RHEL 8 RHEL 7 RHEL 6 SLES 15 SLES 12
Ubuntu

20.04

Ubuntu

18.04

Ubuntu

16.04

Ubuntu

18.04

RHEL 8 RHEL 7 RHEL 6 SLES 15 SLES 12
Ubuntu

20.04

Ubuntu

18.04

Ubuntu

16.04

RHEL 8 RHEL 7 RHEL 6 SLES 15 SLES 12
Ubuntu

20.04

Ubuntu

18.04

Ubuntu

16.04

z/VM

KVM

RHEL 8 RHEL 7 RHEL 6 SLES 15 SLES 12
Ubuntu

20.04

Ubuntu

18.04

Ubuntu

16.04

RHEL 8 RHEL 7 RHEL 6 SLES 15 SLES 12
Ubuntu

20.04

Ubuntu

18.04

Ubuntu

16.04

On-Prem 

Hyper Protect

Virtual Servers

Ubuntu

18.04

Secure Services

Container LPAR

1

2

3

4

5

6

7

8

9

10

Secure Execution for

Linux

Ubuntu

20.04

11

12

13

14

15
Data Privacy

Passport Controller

IBM

 Db2 Analytics

Accelerator

 for IBM Z

zAware

Console Message

Analytics 

IBM

Blockchain

Platform

LinuxONE

Community Cloud

Server

z/VMPR/SM RHEL 8 RHEL 7 SLES 15
SLES 12

(in plan) 

Ubuntu

20.04

(internal

only) 

KVM

PR/SM

LinuxONE

 Open Source

Software Cloud

RHEL 8 SLES 15

Ubuntu

20.04

(in plan) 

Ubuntu

18.04

Ubuntu

16.04

OCP 4.3

PR/SM

PR/SM

DPM-mode

DPM-mode

KVMPR/SM or DPM-mode

PR/SM or DPM-mode

z/VMPR/SM or DPM-mode

RHEL 8

(Bastian

Node) 

RHEL 7

(Bastian

Node) 

Dallas ISV Center PR/SM z/VM

Dallas ISV

Technical

Acceleration Team

(TAT)

PR/SM z/VM RHEL 8 RHEL 7 RHEL 6 SLES 15 SLES 12
Ubuntu

20.04

Ubuntu

18.04

Ubuntu

16.04

RHEL 8 RHEL 7 RHEL 6 SLES 15 SLES 12
Ubuntu

20.04

Ubuntu

18.04

Ubuntu

16.04

OCP 4.5  OCP 4.3

16

17

OCP 4.4

OCP 4.4

OCP 4.4

OCP 4.5

LinuxONE Environments Distro Support Matrix ... as of August 26, 2020

LinuxONE

Servers

Go to >

LinuxONE

Solution

Sizing 

LinuxONE

Storage 

LinuxONE

Networking 

LinuxONE

Management 

Go to >

LinuxONE

Services and

Support 

LinuxONE

Solution

Evaluation

Go to >

LinuxONE Client Journey Table

Cross Server

Server Consolidation

Sizing

zSCON 

John Campbell

Benchmark

(Measurements)

Sizing 

Software Sizing

(Questionnaires) 

Reference-based

(or use case-based)

Sizing 

Cross Server

Server Consolidation Sizing

IT Economics Study

Craig Bender 

LT1 Server

max 190 5.2GHz cores

up to 40TB RAIM

1 to 4 racks 

Go to >

z/VM

Open link

KVM

Secure Services

Containers

(SSCs) 

IBM Cloud

Hyper Protect

DBaaS 

Open link

KVM

Secure Execution

 for Linux

Dynamic

Partition

Mode

(DPM)

Red Hat

OpenShift Container

Platform (OCP)

Red Hat:

RHEL

On-Prem

Hyper Protect

Virtual Servers 

(Ubuntu) 

WebSphere

Hybrid

Edition

FCP-attached

Storage

(FBA) 

IBM Flash Systems

FS9200

IBM Enterprise

Storage

DS8000 Family

(ECKD and/or FBA) 

IBM ESS

Elastic Storage

Server

10GbE

PR/SM-Based

Hipersockets

Virtual Network 

Applications

Java PHP Python

etc. 

Integration

(Messaging) 

Digital Asset

Custody

Digital Wallets 

Blockchain

Hardware Security

Manager (HSM)

FIPS 140-2 Level 4

LinuxONE

Environments

LinuxONE

Workloads

(applications) 

Shared Memory

Communications -

Remote (SMC-R)

RDMA RoCE 

IBM Lab Services
IBM Jumpstart

Services

IBM GTS Remote

Operations Support

Services

z/VM Infrastructure Suite

(OpsMgr, PerfKit,

Omegamon, BackupMgr) 

Tracy Dean

Red Hat

Smart Management

IBM Cloud

Infrastructure Center

(for z/VM) 

IBM Cloud Pak for

Multi-Cloud

Management

Linux Foundation

OpenStack

IBM Cloud Pack for

Applications

Data Privacy Passport

Controller

(policy-based

encrypted  data

sharing) 

SAN Switch(es)

By Brocade

By Cisco 

IBM

Automated Tape

Library

TS4300 

LT2 Server

max 65 4.5GHz cores

up to 16TB RAIM

1 rack 

Go to >

IBM GBS Consulting

IBM

Garage

Open link

POT

(LinuxONE

Community Cloud) 

Open link

POC

(WSC Herndon) 

Benchmarks

(POK Client

Experience Center) 

Trial

(on-site) 

Trusted

(Confidential)

Computing

Environment

Elastic Search

(ELK Stack) 

Red Hat HA

LinuxONE

Operating

Systems

Go to >

SuSE:

SLES

Canonical

Ubuntu

LinuxONE

Workloads

(secure) 

Pervasive

Encryption

Systemic

Compression 

POC

(POK Client

Experience Center) 

POT

(WSC Herndon) 

Loaner

(on-site) 

Other

z/VM

Operations

Manager

z/VM

Performance

 Toolkit

Omegamon

for

z/VM 

z/VM

Single System

Image (SSI)

Cluster 

Log-On Wave for IBM

Z 

Open link

z/VM

Directory

Maint. (DIRMAINT) 

z/VM

Backup Restore

Manager 

z/VM

Tape Manager 

z/VM

Specific 

Emperor II

max 170 5.2GHz cores

up to 32TB RAIM

2 frames 

Rockhopper II

max 30 4.2GHz cores

up to 8TB RAIM

1 rack 

LoZ

z15

IFLs

Open Source:

Fedora 

Debian

Alpine

LoZ

z14

IFLs 

IBM Cloud 

Hyper Protect

Virtual Servers 

Open link

IBM Cloud

Hyper Protect

Crypto 

Open link

IBM Cloud

(Hyper Protect)

Enterprise

Blockchain Platform 

PR/SM

IBM

Cloud

Hyper Protect 

CryptoExpress

(HSM)

(TKE) 

IBM Cloud Pak

for

Data

Open link

IBM Cloud Pak

for

Integration 

IBM Cloud Pak

for

Multi-Cloud Mgmnt

IBM Cloud Pak

for Business

Automation

( 1H2021 SOD) 

IBM Cloud Pak

for

Security

(2H2021 SOD) 

LinuxONE

Workloads

(databases) 

PostreSQL
Oracle

Enterprise Edition 
Db2 MongoDB

MariaDB

CE

IT

Economics

Workshop

Open link

Correlata

One-Time-

Assessment (OTA)

Study 

25GbE 1GbE 25GbE RoCE10GbE ROCE

Spectrum Protect

LinuxONE

Value Proposition

Go to >

 Operational

Excellence

Favorable

Economics

Risk

Mitigation 

LinuxONE III LinuxONE ( II )
Linux on IBM Z

(LoZ) 

z/VM

Virtual Switch 

Shared Memory

Communications -

Direct (SMC-D)

RMDA RoCE 

Virtual Networks

LinuxONE

Software 

Open Source

Software

Go to >

ISV Software

Red Hat

Container Image  

Catalog for LinuxONE

(400+ Images)

Open link

Open Source Table

https://www.ibm.com/community/z/open-

source-software/    

Open link

ScyllaDB

IBM Global Solutions

Directory

Open link

NVMe

Carrier Card 

(and Intel or

Samsung NVMe's) 

Red Hat

CoreOS

(OCP) 

IBM Flash Systems

FS7200 

Oracle

Exadata-Takeout

Bundle 

zIDAA

Bundle

Digital Asset

Custody

Bundle

Blockchain

Bundle

Other Storage Tech

6,000+ Assorted Public

Container Images for

LinuxONE

hub.docker.com  

Open link

KVM

Virtual Networking

JBOSS

WebLogic

etc. 

LinuxONE

Workloads 

LinuxONE

Use Cases 

Go to >

LinuxONE

Training
ProTech Interskill

"VM Workshop"

Open link

Share

Open link

IBM TechU

LinuxONE

Ecosystem

Team 

LinuxONE Partner

Network

Patrick Wilson

Systems Group

Routes to Market

Mamie Ryant

Open Source Business

Development

Management

Enyu Wang / Cindy Lee

Partnerworld

Developerworks

Spectrum Scale

Global Parallel File

System 

Sector ISVs

Business Development

Management 

Kim Baily

LinuxONE

Community

Linux Foundation

Open

Mainframe Project 

Open link

Share

LinuxONE Project 

Open link

"z/VM Workshop"

Open link

IBM z/VM Council

Romney White

Bill Bitner

IBM zCouncil

Kenishia Sapp

Open link

User Groups:

COMUG

Over the Hill Gang

etc. 

IBM Technical

Support Services

(IBM TSS)

IBM Phone Home

LinuxONE

History 

LinuxONE Brand

2015 

Linux on the

Mainframe

2000 

IBM Boeblingen

Linux Skunkworks

1999 

IBM z/VM

"CP67"

1967 

Red Hat

OpenShift

on LinuxONE

2019 

Years of 

Double-Digit 

Annual Growth

2015-2019 

IBM Software

IBM Cloud Paks for

LinuxONE

Open link

IBM Sector Solutions

( See LinuxONE Use

Cases )

LinuxONE

Information

ibm.com/LinuxONE

Open link

ibm.com

The Journey to

LinuxONE 

Open link

IBM Redbooks

Open link

Interactive Product

Catalog

For IBM Systems 

Open link

Linux on Z &

LinuxONE

Knowledge Center

Open link

z/VM Knowledge

Center

Open link

LinuxONE

Re-Seller

Business Partners

LinuxONE

Re-Seller

Business Partner Support

Richard Ruppel

IBM Crit-Sit Team

LinuxONE for

Dummies

Open link

z/VM Main

Performance

Throughput

Core Ratios 

Sine Nomine

IFLs Announced

2004

LinuxONE

Success

Stories 

People's Insurance

Corporation of China

( PICC )

ADP

On-Prem

Go to >

Temenos

Bundle

Application

Serving

Trusted

( Confidential )

Computing 

Hybrid-Cloud

Computing 

z/OS

Modernization 

Analytics

Machine Learning &

AI

Computing 

Sector

Applications 

Data & Database

Serving 

Application

Integration 

Customer

Reference

Matrix 

Open link

Seismic

References 

Open link

MetOffice Syracuse University Marriott Wells Fargo

LinuxONE  Proof

Points

Go to >

MongoDB

LinuxONE

Bundles

Go to >

Application

Serving

Trusted

( Confidential )

Computing 

Hybrid-Cloud

Computing 

z/OS

Modernization 

Analytics

Machine Learning

& AI

Computing 

Sector

Applications 

Data &

Database

Serving 

Application

Integration 

OCP ScyllaDB

Bundles

Open link

Bill of Materials

Hardware

Software

Services & Support

T-Shirt Sizes

Small config

Medium config

Large config 

Strategic (New)

Solution Area(s)
Documentation

Supporting Subject

Matter Experts

(SMEs)

Oracle

Exadata-Takeout

Bundle 

zIDAA

Bundle

Digital Asset

Custody

Bundle

Blockchain

Bundle

IBM Cloud Pak

for

Applications

Bundle

Temenos

Bundle

Temenos WebSphere Oracle

Server Consolidation

LinuxONE Bundles by Use Case

Benchmarks

Certifications

FIPS140-2 Level 4

CryptoExpress Card

Hardware Security

Manager (HSM)

PR/SM

EAL 5 Security 

z/VM

EAL 4 Security 

Server

Consolidation

LinuxONE

Features 

CryptoExpress

PCIe Cards 

FICON/FCP

(HBA)

PCIe Cards 

OSA

(NIC)

PCIe Cards 

NVMe Carrier

PCIe Cards 

Trusted Key Entry

(TKE)

Workstation 

Integrated HMC/SE

LT2 Reserved Space

for FSx200 storage

and SAN switches 

DPM Enablement
Container Hosting

Enablement

Processor Drawer

Reserved Space

Server

Consolidation

WSC

Wildfire Workshops

Open link

WhiteCube Baldor Electric

CPACF

Crypto Acceleration 

zEDC

Compression

Acceleration 

LinuxONE

Demonstrations

Montpellier Banking

Showcase

Open link

Poughkeepsie Client

Experience Center

Technology

Showcase

POT

(LinuxONE

Community Cloud

OpenShift POT) 

Max Memory in a

Virtual Server

Max Cores in a

Virtual Server

Max Cores in LPAR

Max Cores in Host

Server

Max Memory in

LPAR

Max Memory in

Host Server

Bare Metal z/VM KVM
OCP

(worker nodes) 

190 in LT1

65 in LT2

(SMT2 doubles to

380 and 170) 

40TB in LT1

16TB in LT2

80

 logical processors z14

or above with z/VM

7.2

256

2 TB

64

1 TB 2 TB

16 TB z15 and z14

LinuxONE Limits

Arcati Mainframe

Yearbook

Vendor Directory 

Open link

16 TB

248

Package Name

LinuxONE Open Source Software

Alfresco

Description
Functional

CategoryA

Database

LinuxONE Open Source Software Functional Categories

Ansible

The open source Enterprise Content

Management software that handles

any type of content, allowing users

to easily share and collaborate on

content.

Open link

Content Management

Simple, agentless IT

automation that

anyone can use 

Open link

Automation

Security
Content

Management
Automation MessagingAnalytics

Package Name

Beats

Description
Functional

CategoryB

Analytics

Package Name

Caddy

Description
Functional

CategoryC

cAdvisor

Open source networking and

network security solution for

containers, virtual machines,

and native host-based

workloads

Open source, HTTP/2-

enabled web server

written in Go

Calico

Package Name

Docker Compose

Description
Functional

CategoryD

Docker Distribution

Compose is a tool for defining and running multi-

container Docker applications. With Compose, you

use a YAML file to configure your application’s

services. Then, with a single command, you create

and start all the services from your configuration.

Open link

Container

Services

Docker collaborates with the open source

ecosystem through an array of projects

that continue to fuel the containerization

movement, the Docker platform and other

Docker products.

Open link

Package Name

ElasticSearch

Description

Functional

CategoryE

Erlang

A new

state of find

We help people explore and

analyze data differently using

the power of search.

Open link

Search

Erlang (/ˈɜːrlæŋ/ UR-lang) is a

general-purpose, concurrent,

functional programming language,

and a garbage-collected runtime

system.

Open link

Language

Package Name

Fedora

Description
Functional

CategoryF

flannel

Linux distribution

sponsored primarily by

Red Hat, based for RHEL

Open link

Linux

Distribution

flannel is a virtual network

that attaches IP addresses

to containers

Open link

Container

Services

Package Name

GlusterFS

Description
Functional

CategoryG

Go

Gluster is a free and open

source software scalable

network filesystem

Open link

File System

Go is expressive, concise, clean, and efficient. Its

concurrency mechanisms make it easy to write

programs that get the most out of multicore and

networked machines, while its novel type system

enables flexible and modular program

construction.

Open link

Language

Package Name

HAProxy

Description
Functional

Category

HBase

The Reliable, High

Performance TCP/HTTP

Load Balancer

Open link

Load Balancer

Apache HBase™ is the Hadoop database, a

distributed, scalable, big data store.

Use Apache HBase™ when you need

random, realtime read/write access to your

Big Data.

Open link

Database

Package Name

InfluxDB

Description
Functional

CategoryI

Istio

Act in Time.  Build on InfluxDB.

The platform for building and

operating time series applications.

Open link

Framework

Istio Connect, secure, control, and observe

services. Connect. Intelligently control the

flow of traffic and API calls between services,

conduct a range of tests, and upgrade

gradually with red/black deployments. Secure.

Open link

Framework

Package Name

Jenkins

Description
Functional

CategoryJ

Joomla

The leading open source

automation server, Jenkins

provides hundreds of plugins to

support building, deploying and

automating any project.

Open link

CI/CD Tooling

Joomla! is an award-winning

content management system

(CMS), which enables you to build

web sites and powerful online

applications.

Open link

Content

Management

Package Name

Keystone

(Openstack)

Description
Functional

CategoryK

Kibana

Keystone is the identity service

used by OpenStack for

authentication (authN) and

high-level authorization

Open link

Security

Kibana is a free and open user interface that

lets you visualize your Elasticsearch data and

navigate the Elastic Stack. Do anything from

tracking query load to understanding the way

requests flow through your apps.

Open link

Analytics

Package Name

Libunwind

Description
Functional

CategoryL

Logstash

The primary goal of this project is

to define a portable and efficient C

programming interface (API) to

determine the call-chain of a

program.

Open link

Testing

Logstash is a free and open server-side

data processing pipeline that ingests

data from a multitude of sources,

transforms it, and then sends it to your

favorite "stash."

Open link

PHP is a popular general-purpose scripting

language that is especially suited to web

development. Fast, flexible and pragmatic,

PHP powers everything from your blog to

the most popular websites in the world.

Open link

Package Name Description
Functional

CategoryM

MariaDB

Magento is an open-source e-

commerce platform written in PHP.

It uses multiple other PHP

frameworks such as Laminas and

Symfony.

Open link

eCommerce

MariaDB is a community-developed,

commercially supported fork of the MySQL

relational database management system,

intended to remain free and open-source

software under the GNU General Public

License.

Open link

Database

Package Name

Neo4j

Description
Functional

CategoryN

NGINX

Neo4j is a graph database

management system developed by

Neo4j, Inc. An ACID-compliant

transactional database with native

graph storage and processing,

Open link

Database

( Graph )

NginX is a web server that can

also be used as a reverse proxy,

load balancer, mail proxy and

HTTP cache.

Open link

Web Server

Package Name

oCaml

Description
Functional

CategoryO

OpenResty

OCaml is an industrial-

strength programming

language supporting

functional, imperative and

object-oriented styles

Language

Scalable Web

Platform by

Extending NGINX

with Lua

Monitoring

Package Name

PostgreSQL

Description
Functional

CategoryP

Python

PostgreSQL is a powerful, open source

object-relational database system with

over 30 years of active development that

has earned it a strong reputation for

reliability, feature robustness, and

performance.

Open link

Language

PM2 is a production process manager for

Node.js applications with a built-in load

balancer. It allows you to keep applications

alive forever, to reload them without

downtime and to facilitate common system

admin tasks.

Open link

Monitor

Package Name

QEMU

Description
Functional

CategoryQ

QEMU is a generic

and open source

machine emulator

and virtualizer

Utility

Package Name

R

Description
Functional

CategoryR

RabbitMQ

The R Project for Statistical

Computing Getting Started. R is a

free software environment for

statistical computing and graphics.

Open link

Language

 ( Analytics )

RabbitMQ is the most

widely deployed open

source message broker.

Open link

Messaging

Package Name

Salt

Description
Functional

CategoryS

Scala

Software to automate

the management and

configuration of any

infrastructure or

application at scale

Automation

Scala combines object-

oriented and functional

programming in one

concise, high-level

language

Language

Package Name

TensorFlow

Description
Functional

CategoryT

TensorFlow Serving

End-to-end open source

platform for machine

learning. Includes

libraries and tools

Framework

TensorFlow Serving is a flexible, high-

performance serving system for machine

learning models, designed for production

environments. TensorFlow Serving makes

it easy to deploy new algorithms and

experiments, while keeping the same

server architecture and APIs

Framework

Package Name Description
Functional

CategoryU

H

Package Name

V8 JavaScript

Description
Functional

CategoryV

JavaScript Programming

Language and WebAssembly

engine, written in C++. It is

used in Chrome and in

Node.js, among others

Language

Package Name

Weave Scope

Description
Functional

CategoryW

WildFly (JBoss)

Troubleshooting &

Monitoring for

Docker &

Kubernetes

Container

Services

Application server

includes Java

Platform, Enterprise

Edition 

Framework

Package Name

XMLSec

Description
Functional

CategoryX

Library that  provides C

based implementation

for major XML Security

standards

Library

Package Name Description
Functional

CategoryY

Package Name

Zabbix

Description
Functional

CategoryZ

Zerotier

Real-time monitoring of IT

components and services,

such as networks, servers,

VMs, applications and the

cloud.

Monitoring

Networking

Container Services

zSkills

Secure Key Lifecycle

Management

(SKLM) 

Open Mainframe Project

Open Source and ISV

Providers Sponsor Page

Open link

Marathon is a production-grade

container orchestration platform

for Mesosphere’s Data Center

Operating System

Open link

MongoDB

Mesosphere

Marathon
Containerization

MongoDB is a cross-platform document-

oriented database program. Classified as a

NoSQL database program, MongoDB uses

JSON-like documents with optional

schemas.

Open link

Beats is a free and open platform for

single-purpose data shippers. They

send data from hundreds or

thousands of machines and systems

to Logstash or Elasticsearch.

Database

Agent that runs locally

on every node that is

under management by

Chef Infra Server

Consul

Chef Infra Client

MongoDB Drivers

Mule 

mySQL

AntLR

ANTLR. (ANother Tool for Language Recognition) is a

powerful parser generator for reading, processing,

executing, or translating structured text or binary files.

It's widely used to build languages, tools, and

frameworks. From a grammar, ANTLR generates a

parser that can build and walk parse trees. 

Open link

Language

Apache ActiveMQ

Apache ActiveMQ™ is the most popular open

source, multi-protocol, Java-based messaging

server. It supports industry standard protocols

so users get the benefits of client choices

across a broad range of languages and

platforms

Open link

Messaging

Apache Camel

Camel is an Open Source

integration framework that

empowers you to quickly and easily

integrate various systems

consuming or producing data.

Open link

Integration

Apache Cassandra

The Apache Cassandra database is the

right choice when you need scalability

and high availability without

compromising performance.Manage

massive amounts of data, fast, without

losing sleep.

Open link

Database

Apache Flume

Flume is a distributed, reliable, and

available service for efficiently

collecting, aggregating, and moving

large amounts of log data. 

Open link

Logging

CoreDNS

Apache Geode

Build high-speed, data-intensive applications that

elastically meet performance requirements at any

scale. Take advantage of Apache Geode's unique

technology that blends advanced techniques for

data replication, partitioning and distributed

processing.

Open link

Data Management

Couchbase

Magento

Apache HTTP

The Apache HTTP Server Project is an effort to

develop and maintain an open-source HTTP

server for modern operating systems including

UNIX and Windows. The goal of this project is to

provide a secure, efficient and extensible server

that provides HTTP services in sync with the

current HTTP standards. 

Open link

Integration

(short for container Advisor)

analyzes and exposes

resource usage and

performance data from

running containers

Apache Ignite

Apache Ignite® is a horizontally scalable,

fault-tolerant distributed in-memory

computing platform for building real-time

applications that can process terabytes of

data with in-memory speed. 

Open link

Database

Web Server

Performance

Monitor

Apache JMeter

The Apache JMeter™ application is open source

software, a 100% pure Java application designed

to load test functional behavior and measure

performance. It was originally designed for testing

Web Applications but has since expanded to other

test functions.

Open link

Testing

Apache Kafka

Apache Kafka is an open-source

distributed event streaming platform used

by thousands of companies for high-

performance data pipelines, streaming

analytics, data integration, and mission-

critical applications.  

Open link

Streaming

CouchDB

Apache Maven

Apache Maven is a software project management

and comprehension tool. Based on the concept of

a project object model (POM), Maven can manage

a project's build, reporting and documentation

from a central piece of information 

Open link

Project Management

Apache Mesos

Apache Mesos abstracts CPU, memory,

storage, and other compute resources

away from machines (physical or virtual),

enabling fault-tolerant and elastic

distributed systems to easily be built and

run effectively.

Open link

Framework

 Distributed, highly

available, datacenter-

aware, service discovery

and configuration system

The official MongoDB Node. js driver allows

Node. js applications to connect to MongoDB

and work with data. The driver features an

asynchronous API which allows you to access

method return values through Promises or

specify callbacks to access them when

communicating with MongoDB.

Open link

Database

Mule ESB, the world's most widely used open

source integration platform, has a growing

community of over 175,000 developers and

enables over 1,600 organizations in more than

60 countries to build application networks that

increase the clock speed of business.

Open link

Integration

MySQL is an open-source relational database

management system. Its name is a

combination of "My", the name of co-founder

Michael Widenius's daughter, and "SQL", the

abbreviation for Structured Query Language

Open link

Database

Security

Apache Spark

Apache Spark™ is a unified

analytics engine for large-

scale data processing. 

Open link

Analytics

Agent

Apache Solr

Solr is an open-source search platform

which is used to build search

applications. It was built on top of Lucene

(full text search engine). Solr is enterprise-

ready, fast and highly scalable.

Open link

Search

Service Discovery

/Configuration

Apache Storm

Apache Storm is a free and open source distributed

realtime computation system. Apache Storm makes it

easy to reliably process unbounded streams of data,

doing for realtime processing what Hadoop did for batch

processing. Apache Storm is simple, can be used with

any programming language, and is a lot of fun to use!

Open link

Analytics

 Flexible, extensible DNS

server that can serve as

the Kubernetes cluster

DNS

DNS / Service

Discovery

Apache Tomcat

The Apache Tomcat® software is an

open source implementation of the Java

Servlet, JavaServer Pages, Java

Expression Language and Java

WebSocket technologies. 

Open link

Language

Apache Zeppelin

Apache Zeppelin - Web-based

notebook that enables data-driven,

interactive data analytics and

collaborative documents with SQL,

Scala and more. 

Open link

Analytics

Apache ZooKeeper

ZooKeeper is a centralized service for

maintaining configuration information,

naming, providing distributed

synchronization, and providing group

services.

Open link

Automation

Apigility

Apigility is an API builder, designed to

simplify the creation and maintenance of

useful, easy to consume, and well

structured application programming

interfaces. 

Open link

API Management

Integration

Picture not available

Picture not available

LoggingData Management TestingStreamingLanguage Project Management

Picture not available

NoSQL cloud

database
Database

Open source NoSQL

document database that

collects and stores data in

JSON-based document

formats

Database

Prometheus

Search

Picture not available

API Management

Doxygen

Drupal

etcd

exechealthz

Debian

Fluentd

Grafana

Heketi

Helm

Hibernate

Htop

Hyperledger Fabric

Kubernetes

K8s CSI components

Kubernetes Minikube

Kube Router

LuaJIT

Node.js

OKD (formerly

OpenShift Origin)

OpenSUSE

PHP

PM2

Protobuf

Puppet

PyPy

Database

Rails

Redis

RethinkDB

Ruby

ScyllaDB

service-catalog

Snappy-Java

Sonarqube

StatsD

Sysdig

SUSE

Word2Vec

WordPress

Tool for computing

continuous distributed

representations of words

Library

Free and open-

source content

management system

Content

Management

NoSQL data store using

the seastar framework,

compatible with Apache

Cassandra

Service Catalog lets you

provision cloud services

directly from the

comfort of native

Kubernetes tooling

Java port of the snappy, a

fast C++ compresser/

decompresser developed by

Google

Automatic code

review tool to

detect bugs, and

vulnerabilities

A network daemon that

runs on the Node.js

platform and listens for

statistics, like counters

and timers

Simple tool with deep system

visibility for exploration and

troubleshooting, with native

support for containers.

Database

Container

Services

Data

Management

Automation

Monitoring

Monitoring

Linux

Distribution

Learning to build a modern web application is

daunting. Ruby on Rails makes it much easier and

more fun. It includes everything you need to build

fantastic applications, and you can learn it with the

support of our large, friendly community.

Open link

Redis is an in-memory data

structure store, used as a

database, cache and

message broker.

Open link

RethinkDB is the open-source,

scalable database that makes

building realtime apps

dramatically easier.

Open link

Ruby is...

A dynamic, open source programming

language with a focus on simplicity and

productivity. It has an elegant syntax that is

natural to read and easy to write.

Open link

Language

Database

Database

( in memory )

Language

Node.js is a free, open-sourced, cross-

platform JavaScript run-time environment

that lets developers write command line

tools and server-side scripts outside of a

browser.

Open link

Language

Logging

a Just-In-Time

Compiler for Lua

Open link

Language

The Community

Distribution of

Kubernetes that powers

Red Hat's OpenShift

Container

Services

Tools to aid in

staging and release

work for

openSUSE/SUSE

Linux

Distribution

Prometheus is an open-source systems monitoring

and alerting toolkit originally built at SoundCloud.

Since its inception in 2012, many companies and

organizations have adopted Prometheus, and the

project has a very active developer and user

community.

Open link

Monitor

Protocol Buffers (Protobuf) is a method

of serializing structured data. It is useful

in developing programs to communicate

with each other over a wire or for storing

data.

Open link

Language

Puppet is the industry standard for IT

automation.

Manage and automate more infrastructure

and complex workflows in a simple, yet

powerful way.

Open link

Automation

PyPy is an alternative implementation of

the Python programming language.  PyPy

often runs faster  because PyPy is a just-in-

time compiler rather than an interpreter

Open link

Python is a programming language that lets

you work more quickly and integrate your

systems more effectively.

You can learn to use Python and see almost

immediate gains in productivity and lower

maintenance costs.

Open link

Language

( Python )

Language

Kubernetes, also known as K8s, is

an open-source system for

automating deployment, scaling,

and management of containerized

applications.

Open link

Kubernetes Container Storage

Interface (CSI) containers are

sidecars that simplify the

development and deployment of

CSI Drivers.

Open link

The minikube tool includes a set

of built-in add-ons that can be

enabled, disabled and opened in

the local Kubernetes environment.

Open link

The Kube-router is a turnkey

solution for Kubernetes

networking with aim to provide

operational simplicity.

Open link

Container

Services

Container

Services

( Storage )

Container

Services

Container

Services

 ( Networking )

Heketi provides a RESTful

management interface which

can be used to manage the

life cycle of GlusterFS

volumes.

File System

The package manager

for Kubernetes.  Helm is the best

way to find, share, and use

software built for Kubernetes.

Open link

Hibernate an open source Java

persistence framework project.

Perform powerful object relational

mapping and query databases

using HQL and SQL.

Open link

htop, a cross-platform

interactive process viewer. It is

a text-mode application (for

console or X terminals)

Open link

Hyperledger Fabric is a foundation for developing

applications that allow components, such as consensus and

membership services, to be plug-and-play.  Its modular and

versatile design satisfies a broad range of industry use cases.

It offers a unique approach to consensus that enables

performance at scale while preserving privacy.

Open link

Container

Services

Framework

Framework

Framework

Grafana has become the world’s most popular

technology used to compose observability

dashboards with everything from Prometheus

& Graphite metrics, to logs and application

data, to power plants and beehives.

Open link

Dashboard

Fluentd is an open source

data collector for unified

logging layer

Open link

Logging

Distributed key-value store

that provides a reliable way to

store data that needs to be a

accessed by a distributed

system or cluster of machines

Sidecar container

meant to serve as a

liveness-exec-over-

http bridge

Container

Services

Logging

Generate documentation from source code

Doxygen is the de facto standard tool for generating

documentation from annotated C++ sources, but it

also supports other popular programming languages

such as C, Objective-C, C#, PHP, Java, Python, IDL

(Corba, Microsoft, and UNO/OpenOffice flavors),

Fortran, VHDL...

Open link

Drupal is a powerful

framework that has inspired

a new generation of digital

experiences.

Open link

Content

Management

CI/CD Tooling

Monitoring

Smart programmable

ethernet switch

NetworkingLibraryFrameworkCI/CD Tooling Linux Distribution

Alpine

A security-oriented,

lightweight Linux

distribution

Open link

Linux Distribution

Linux for s390x

based on the

CentOS source

materials 

ClefOS
Linux

Distribution

Linux distribution

with 59000

packages

Open link

Linux

Distribution

IBM TSS Open Source

Software Support List

http://ibm.biz/Bdq9KB

Open link

Seismic LinuxONE

Proofpoints

Open link

IBM TSS for Open

Source Support http://

ibm.biz/Bdq9KB

Open link

LinuxONE

Project Plans

Generic LinuxONE

Build Plan

Go to >

SUSE support for

RHEL

Open link

Products that support Red

Hat Enterprise Linux

(RHEL) Server 7 IBM z

Systems

Open link

Products that support

SUSE Linux Enterprise

Server (SLES) 12 IBM z

Systems

Open link

Products that support

Ubuntu 16.04 LTS IBM z

Systems

Open link

Global Solutions

Directory

Open link

GDPS Appliance

Bundle

RHEL 8 SLES 15

Pure ASCIINot a "special" Linux

Can use all resources

provided by the

zChip and zDrawers

90%+ of z

enterprises run Linux

on Z and/or

LinuxONE

Ubuntu

16.04

Practical Migration

from x86 to

LinuxONE

Open link

Enterprise-class,

highly reliable,

scalable and secure

operating system

OpenBlass

Optimized BLAS

library based on

GotoBLAS2 1.13

BSD version

Library

Server

Brand
Server Type

LinuxONE III

LT2

LT2

8562

Single Frame

4.5 GHz

Server

Model

Max04 1

Sockets
Maximum

Cores

4

Maximum

RAIM

2 TB

Max13 2 13 4 TB

Max21 3 21 4 TB

Max31 4 31 8 TB

Max65 8 65 16 TB

Processor

Drawers

1

1

1

1

2

Min/Max

Racks

1 / 1

1 / 1

1 / 1

1 / 1

1 / 1

LinuxONE III

LT1

LT1

8561

Multi-Frame

5.2 GHz

Max34 4 34 8 TB 1 1 / 5

Max71 8 71 16 TB 2 1 / 5

Max108 12 108 24 TB 3 1 / 5

Max145 16 145 32 TB 4 2 / 5

Max190 20 190 40 TB 5 2 / 5

LinuxONE III Server Table

Hyper Protect

Virtual Servers in

Secure Services

Container LPAR

85 LPARs

max

40 LPARs

max

Container

Services

Dashboard

LT2

8562

Single Frame

4.5 GHz

LT1

8561

Multi-Frame

5.2 GHz

The z15 Core

4.5 or 5.2

GHz

Super-

Scalar

Out of

Order

Execution

Single

Instruction -

Multiple Data

SIMD

Simultaneous

Multi-

Threading

(SMT-2)

Branch

Predition

BIG

L1

i-cache

d-cache

Branch

History

Table

BIG

L2

i-cache

d-cache

Non-Stop

Pipeline

Translation

Look-aside

Buffer

Crypto

Acceleration

Compression

Acceleration

SORT

acceleration

Java

(JVM/JIT)

Acceleration

Workload

Acceleration

First Failure

Data

Capture

Core

Sparing

Error

Checking

Circuitry

Instruction

Retry

Reliability

Availability

Serviceability

27

Execution

Elements

Phone

Home

The z15 Chip

12 core

per

chip

9.1 B

transistors

13nm

lithography

copper on

insulator

low-K

dielectric

Huge

L3

chip

cache

Compression

Acceleration

Asynchronous

Data Mover

ECC-

protected

cache

Reliability

Availability

Serviceability

The LinuxONE Processor Drawer

4 sockets

Max  8 TB

useable

RAIM

(RAM)

MASSIVE

L4

cache

Storage

Control Chip

Multi-

Processor

Drawer

Connectors

PCIeGen4

I/O Drawer

Connectors

PCIeGen3

PCIeGen4

Connectors

9.7 B

transistors

Redundant

Array of

Independent

Memory

DIMM failure

protection

Memory

channels

protection

DIMMs

Reliability

Availability

Serviceability

Concurrent

Drawer Repair

(for multi-

drawer configs)

Hot-

pluggable

drawer

Fannouts and

Connectors

Flat Memory

Model for Multi-

Drawer Configs

The LinuxONE III LT1

Start Small Grow Big

Single

Processor

Drawer

Up to

Processor

Drawers

Single Rack
Up to 4

Racks

Single I/O

Drawer

Up to 12 I/O

Drawers

Single core

Up to 190

cores SMT1 or

380 cores in

SMT2

z15 Chip

5.2 GHz

Radiator

(Water)

Cooled

Reliability

Availability

Serviceability

N+2 Pumps

N+1 Power

Dynamic

Firmware

Update

Phone

Hone

5 Models

Max34

Max71

Max108

Max145

Max190

Hot

Pluggable

Drawers

Hot

Pluggable I/

O Cards

N+1 I/O

Drawer

Connects
LinuxONE III

LT1

 8561

MultiFrame

 Firmware

Upgrades

Start Small

Single

Processor

 Drawer

Two

Processor

Drawers

Grow

(Fairly)

Big

5 Models

Max04

Max13

Max21

Max31

Max65

Up to 3 I/O

Drawers

when 2

Processor

Drawers

The LinuxONE III LT2

LinuxONE III

LT2

8562

SingleFrame

Single I/O

Drawer

Up to 4 I/O

Drawers

z15 Chip

4.5 GHz

Reliability

Availability

Serviceability

Single core

Up to 65

cores in SMT1

or 130 cores

in SMT2

256GB

RAIM

Up to 16 TB

RAIM

N+1 Power

Dynamic

Firmware

Update

Phone

Hone

Hot

Pluggable

Drawers

Hot

Pluggable I/

O Cards

N+1 I/O

Drawer

Connects

 Firmware

Upgrades

LinuxONE Virtualization Overview

2 Levels of

Hardware

Accelerated

Virtualization

Firmware

Hypervisor

PR/SM

(and DPM)

Mix and

Match LPARs

and

Hypervisors

From 1 LPAR

to 85 LPARs

on LT1

to 40 LPARs

on LT2

Prod

QA

Test

etc.

z/VM

Since 1967

Optimized

for zChip

KVM

Open Source

and Optmized

for S390X and

z15 chip

Secure

Services

Conainer

Secure

Execution

Environment

Vertically

Scalable

Confidential

Computing

Hardened

Software

Appliance

Hosting LPAR

Start

Interpretive

Execution

(SIE)

(1) LPAR-level

and

(2) Hypervisor

level

Horizontally

Scalable

Confidential

Computing

100's to

1000s of

virtual

servers

External LinuxONE

TCO Calculator

Open link

IT Economics Cost

Calculators

Open link

Web Server

TensorFlow

Transform

TensorFlow Transform is a

library for preprocessing

data with TensorFlow.

tf.Transform is useful for data

that requires a full-pass

Library

Terraform

Tool for building,

changing, and

versioning

infrastructure 

CI/CD Tools

IBM zCloud

Managed IaaS

Open link

IBM Advanced Technology

Group

(Washington Systems Ctr)

Open link

IBM LinuxONE

Partner Network

Open link

Demo videos:

Linux on IBM Z and

LinuxONE

Open link

Partnerworld

IBM Techline

Palisades Consulting

(for Oracle)

Open link

Correlata

(for Server Consolidation

Analysis)

Open link

COMPASS

Community Pass for

Linux

Open link

Linux 390 listserv – Hosted at Marist

College, great community of Linux

on Z customers and experts: For

LINUX-390 subscribe / signoff /

archive access instructions, send

email to

LISTSERV@VM.MARIST.EDU

IBM Competitive

Project Office (CPO)

Spotlight Series

Open link

IBM Z and LinuxONE

Community

Open link

Digital Asset

Custody Services

( DACS )

Open link

Techcombank

Open link

Resilience Brilliance

IBM LinuxONE

Built-In

Resilience 

Heritage

Examples

Results

Customers report 5

6 and even 7 "9's" of

availability!

IBM Product Engineering

reports 50+ year mean time

between unscheduled

incident repair actions (aka

fatal failures)

LinuxONE uses IBM

Z chips and core

technology

IBM Z is built to exceed

requirements set by the

most demanding financial

sector clients in the world

N+1 power supplies
N+1 cooling (fans

and/or radiators)

N+1 PCIeGen3 PU to

I/O Drawer

Interconnects

N+1 Cores and

Dynamic Core

sparing

N+1 Memory DIMMS and

Memory Buses 

( Redundant Array of

Independent Memory

(RAIM) RAM memory ) 

Live Firmware

Update

Concurrent Drawer

Repair

Hot Pluggable I/O

Cages Hot Pluggable

I/O Cards

I/O Connection

(HBA) Multi-Pathing

N+1 Clocks

Dynamic Oscillator

Switchover

Console Message

Anomaly Analytics

Appliance 

Firmware-based

Hardware Upgrades

Dynamic Partition

Reconfiguration

Hardware

Management

Console Mobile App

First Failure Data

Capture

N+1 Hardware

Management

Consoles (HMCs)

N+1 Server Support

Elements (SEs)

Prevent Failures

from Causing

Outages

Reduce Need for

Planned Outages

Reduce Duration of

Planned Outages

Reduce Duration of

Unplanned Outages

Internal Battery

Backup Feature

HyperSwap Continuous

Data Availability

(IBM Lab Services 100%

Availability Guarantee) 

Data Replication

Synchronous

Replication 

( Metro Mirror ) 

Asynchronous

Replication

( Global Mirror ) 

Capacity BackUp

(CBU)

Features

IBM Support Center 

7X24 

( Phone Home ) 

IBM Product

Engineering Team

ECC Protected

Memory (RAM)

ECC Protected L3

and L4 Cache

N+2 Flashcore

Modules

RAID Storage Arrays

Multi-Pathing Snapshot Copy

Remote Hardware

Management

Console (HMC)

Storage for

LinuxONE

"Mainframe Resilience:

Kind of a Big Deal"

By Jason Bloomberg

Open link

At that point, the choice of mainframe becomes a question of the

right tool for the job. Given the IBM Z mainframe’s remarkable

resilience, there’s no reason why it shouldn’t be the first choice for

many hybrid IT workloads in a wide variety of industries – and that’s

kind of a big deal.

Secure Workload

Isolation

N+1

SAN Switches

IBM Cloud Paks on

LinuxONE

2020

Hourly Downtime Tops

$300K for 81% of Firms;

33% of Enterprises Say

Downtime Costs >$1M

Open link

IBM TSS

Open Source Support

Jennifer Miller

IBM Archives

Open link

Use Cases

LinuxONE Bundle Contents

Bundle Description

and

Bundle Positioning

IBM Business Partner

Success Stories

Open link

IBM Client Sales

Resource Locator

App

Open link

OCP 4.6

OCP 4.5  OCP 4.3OCP 4.4OCP 4.6

LinuxONE Server

z/VM

( Partition )

< min 3 Cores (SMT2) &

80GB RAIM >

OpenShift

Management Node

(Master)

OpenShift

Worker Node

OpenShift

Worker Node

OpenShift

Management Node

(Master)

OpenShift

Management Node

(Master)

LinuxONE Server

OpenShift

Management Node

(Master)

OpenShift

Worker Node

OpenShift

Worker Node

z/VM

( Partition )

< min 3 Cores (SMT2) &

80GB RAIM >

z/VM

( Partition )

< min 3 Cores (SMT2) &

80GB RAIM >

z/VM

( Partition )

< min 3 Cores (SMT2) &

80GB RAIM >

OpenShift

Management Node

(Master)

OpenShift

Worker Node

OpenShift

Worker Node

OpenShift

Management Node

(Master)

OpenShift

Worker Node

OpenShift

Worker Node

LinuxONE Server

OpenShift

Management Node

(Master)

OpenShift

Worker Node

OpenShift

Worker Node

z/VM

( Partition )

< min 3 Cores (SMT2) &

80GB RAIM >

z/VM

( Partition )

< min 3 Cores (SMT2) &

80GB RAIM >

z/VM

( Partition )

< min 3 Cores (SMT2) &

80GB RAIM >

OpenShift

Management Node

(Master)

OpenShift

Worker Node

OpenShift

Worker Node

OpenShift

Management Node

(Master)

OpenShift

Worker Node

OpenShift

Worker Node

LinuxONE Server LinuxONE Server

OpenShift Configurations

OpenShift - Single Server Cluster

OpenShift - Multi Server Cluster

other stuff...

other partitions...

other stuff...

other partitions...

other stuff...

other partitions...

LinuxONE Server

PR/SM Firmware

Hypervisor

Logical Partition

Operating System

e.g. z/VM

e.g. z/OS

Secure Services

Container

Logical Partition

Hyper Protect -

Virtual Servers

< HP-VS >

Secure Services

Container

Logical Partition

Secure Appliance

e.g. zIDAA

e.g. HP-VS

e.g. zAware

Secure

Appliance

Loader

Secure

Appliance

Admin

Agent

Secure

Boot

Secure

Build

Secure

Admin

Client

Secure

Virtual

Server

Secure

Virtual

Server

Secure

Virtual

Server

Secure

Virtual

Server

Secure

Virtual

Server

Firmware

Hypervisor

Second

Level

Secure

Hypervisor

Secure Services

Container

Logical Partition

Secure Appliance

e.g. zIDAA

e.g. HP-VS

e.g. zAware

Hyper Protect - Virtual Servers

(on-prem)

Logical Partition

Secure

Data at

Rest

Secure

Data in

Flight

Secure

Data in

Use

Secure

Application(s)

IBM Cloud Paks Overview 
Open link

IBM Cloud Hyper Protect Services Overview

CockroachDB is a

distributed database

with standard SQL for

cloud applications

CoackroachDB Database

e.g. Digital

Asset Custody

Applications

FIPS 140-2

Level 4

HSM

LinuxONE, Linux on Z

Sales Enablement

Community Call

Open link

Kata Containers

Standard implementation of

lightweight Virtual Machines

(VMs) that feel and perform like

containers, but provide the

workload isolation and security

advantages of VMs.

Container

Services

Kong

API gateway, built for multi-

cloud and hybrid, optimized

for microservices and

distributed architectures.

Integration

OpenJ9 Language

OpenJDK

An open-source

implementation of the

Java Platform, Standard

Edition, and related

projects.

Language

Eclipse OpenJ9 is a high

performance, scalable, Java

virtual machine implementation

that is fully compliant with the

Java Virtual Machine

Specification.

City/County of

Honolulu

Open link

Linux on IBM Z and

LinuxONE - Technical

Webcast Sessions

Open link

The Library Table

Go to >

Sine Nomine:

ClefOS

Hyper Protect

Data Controller

Open link

Relational

Database

Table

Data Privacy Policy

Database

Client

Relational

Database

View

Database

Client

Database

Client

SQL

DRDA

JDBC

SQL

DRDA

JDBC

If authorized, all

selected rows

and columns in

the clear

If authorized, all

view-allowed

selected rows

and columns in

the clear

Policy controlled

selected rows -

some columns in

the clear

Policy controlled

selected  rows -

some columns

hidden, masked, or

obviscated

Policy controlled

selected rows -

some columns

encrypted

IBM Hyper Protect - Data Controller

Data Privacy Passport Technology

General

Purpose

(Central)

Processor

Integrated

Facility for

Linux (IFL)

Processor

IBM Z

Integrated

Information

Processor

(zIIP)

Integrated

Coupling

Facility (ICF)

Processor

System

Assist

Processor

(SAP)

Integrated

Firmware

Processor

(IFP)

Dynamic Firmware

Core

Characterizations

Relational Database

DPP

Protected View

Creation

Policy

Consumption

Policies

userid

password

userid

password

userid

password

AND

policy

Trusted

Data

Objects

SQL

JDBC

Server Consolidation Analysis

Analysis Type

(e.g. project or

infrastructure)

Architectural

Patterns

(e.g. app or

db)

Subject

Server

Analysis

Virtual

Servers

( vCPUs

MBs )

Servers

( Make Model

Chips Cores

GHz GBs )

Utilization

(15 min

peak avg

data)

Middleware

(e.g. Oracle)

Workload

Type

(transactions

or batch)

Workload

Env.

(Prod/Dev...)

Target

Server

Analysis

Processing

Constraints

Memory

Constraints

Architecture

Constraints

Hypervisor

Constraints

Consolidation

and/or

Virtualization

Constraints

Capacity

Mapping

TCO

Analysis

Network

Equipment

Costs

Software

Costs

Storage

Equipment

Costs

Server

Equipment

Costs

Server

Maintenance

Costs

Network

Maintenance

Costs

Storage

Maintenance

Costs

Software

Maintenance

Costs

Server

 Admin

Costs

Network

Admin

Costs

Storage

Admin

Costs

Mid-Term

Technology

Refresh

Costs

Cost of

Downtime

Server

Energy and

Facilities

Costs

Network

Energy and

Facilities

Costs

Storage

Energy and

Facilities

Costs

Migration

Costs
Build Cost

Cost of Un-

mitigated

Risks

Interim /

Overlapping

Solutions

Costs

End of

Project

Residual

Values

Cost of

Money

Calibrations

and

Refinements

Sensitivity

Analysis

Start Stop

D
o
n
e
?

Saturation

Design

Point

Peak

Smoothing

Virtualization

Domain

Analysis

Solution
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