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Goal

• Show few popular modern programming languages

• Their benefits

• Use cases

• Personal experience
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My Story

• Petr Plavjaník – developer at Broadcom, 
Mainframe Software Division, located in Prague

• 1987 – BASIC

• 199x – Pascal, C, C++, Visual Basic

• 200x – PHP, SQL, Bash, Prolog, Haskell, x86 assembler

• 2004 – C#, Java

• 2005 – I have joined Computer Associates – REXX, 
HLASM, COBOL

• At this point, I thought that I know enough 
programming languages

• But …
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What is “Modern” Programming Language?

• Quite a broad term

• You will see today:
• Languages that gained a significant popularity in last decade

• Languages that provide a differentiation to other programming language

• I apologize for missing your favorite programming language

• You will learn about strengths of these programming 
languages
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Evaluation Criteria

• Popularity

• Differentiating features

• Success stories

• Use cases

• Community

• Tooling

• Platform support
• Mainframe (z/OS)

• Personal experience
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Selected Modern Programming Languages

● Python

● TypeScript 

● Kotlin 

● Go

● Rust

● Swift
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Most Loved Programming Languages
https://insights.stackoverflow.com/survey/2019#most-loved-dreaded-and-wanted
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TIOBE Popularity Index for February 2020
https://www.tiobe.com/tiobe-index/
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Simple HTTP Server Performance Test

• Simple URI: https://host:port/greeting?name=TechSparX

• Returns: Hello, TechSparX!

• Developed in the most popular framework (if needed)
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Performance Testing using 
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npm install autocannon --global

https://www.npmjs.com/package/autocannon
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Python

● I have resisted learning Python for some time

● Until a friend (non-developer, building architect) asked for a help with his Python code

● When my boss asked me to develop an internal tool in a short time, Python was the right tool

● Easy-to-use – Code is easy to understand and write even for people who are full-time 
programmers (Python is very popular in data science and machine learning for that reason)

● Batteries included – The standard library contains a lot of practical features

● Package manager and ecosystem

● Fast – Although it is interpreted language, applications in Python are fast

● Platform support – Almost every platform, including z/OS
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Package Manager Concept
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Use Case: DevTest Automation using Python

• Over years, we have developed an internal mainframe automation and testing library in Python
• Batch, 3270, Db2

• Became popular even among non-developers (QA engineers)

• Used from workstations and Linux Jenkins machines

• Co-location (Linux on z connected to z/OS)
• Tests were executed 10-100x faster since the Linux on z was on the same machine

• Some users reported “bugs” that it is too fast before looking into results :-)
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Python Summary

● Easy to use
● Batteries included
● Good ecosystem
● Broad platform support - including IBM mainframes
● Great for:

○ automation and any scripting
○ machine learning, data science
○ backend for web applications
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Node.js

• 95% of websites are using JavaScript

• Node.js allows to use JavaScript to develop backend applications
• Used for CLI tooling – e.g. web development tools (Angular CLI, Webpack)
• Can be used for Desktop applications (Electron framework – VS Code)

• JavaScript runtime built on Chrome's V8 JavaScript engine
•    JIT compilation to provide good performance

• NPM – Node Package Manager 
•    Largest repository of packages

• Lightweight – ideal for microservice architecture

• Netflix, LinkedIn, PayPal, Uber, eBay, Medium, Fidelity

• OpenJS Foundation – Google, IBM, Microsoft, Joyent

• Supported on many platforms, including mainframe (z/OS)
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Asynchronous Non-blocking I/O model
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Ryan Dahl (creator of Node.js)

This is the node.js project:

To provide a purely 
evented, non-blocking 
infrastructure to script 
highly concurrent 
programs.

https://www.youtube.com/watch?v=ztspvPYybIY
https://www.youtube.com/watch?v=ztspvPYybIY
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TypeScript

• Open-source language developed by Microsoft

• First appeared in 2012

• Superset of JavaScript

• Adds optional static typing

• Popular because of static typing that catches some problems at compile time, new features 
(classes), better support in IDEs, and static analysis

• Some new features of JavaScript (e.g. classes) were available earlier in TypeScript

• “Transpiled” by TypeScript compiler to JavaScript that can then run on Node.js or in browsers
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Using Node.js in Zowe

• Zowe – open-source project under Linux Foundation

• Make access to mainframe easy as to any other platform

• Initial contributions from Broadcom, IBM, and Rocket Software

• Provides:
• Zowe CLI for easy access and automation of z/OS
• Zowe API Mediation Layer for easy consumption of web/REST APIs on mainframe
• Zowe Desktop for easy interaction with mainframe UI in a unified way

• Node.js is used:
• Zowe CLI – Node.js and NPM on Windows, Linux, and Mac
• Zowe Desktop – for backend part of it on z/OS
• Zowe Explorer – VS Code extension

18
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Node.js Summary

● Lightweight
● Ideal for backend services or CLIs
● Good ecosystem
● Supported on z/OS
● TypeScript – ideal language for backend services
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• First appeared in 2014

• Modern alternative to Objective-C for Apple platforms
• I did not want to learn Objective-C, so it motivated me to create first iPhone app

• Safe by design

• Fast
• Swift is 2.6x faster than Objective-C and 8.4x faster than Python (source: apple.com)

• Expressive
• Concise syntax with popular features from other modern languages
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Safety

• Pointers not accessible by default

• Optional types – no NullPointerException as in Java or S0C4
• It is like a “box” that needs to be unwrapped

if let constantName = someOptional {
  statements
}

• Definitive initialization

• Array bounds checking

• Arithmetic overflow checking

• Automatic reference counting (ARC)

21



Broadcom Proprietary and Confidential.  Copyright © 2020 Broadcom.  All Rights Reserved. The term “Broadcom” refers to Broadcom Inc. and/or its subsidiaries.

 

• First appeared in 2009

• Created by Google engineers Robert Griesemer, Rob Pike, and Ken Thompson

• Similar syntax as C but with memory safety, garbage collection, CSP-style concurrency, strong 
typing

• Does not have many features or syntactical goodies as other languages

• Simplicity is one of the core principles

• Fast – fast to learn, fast to compile, fast to run

• Used by Google, YouTube, Apple, Dropbox, BBC, Docker, The Economist, The New York Times, 
IBM, Twitter, Facebook

• Supported on Linux for z, older version 1.6 ported to z/OS, it should be updated soon
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Simplicity and Concurrency

Missing Features

● No function or operator overloading
● No implicit conversions
● No classes and types inheritance
● No dynamic code loading
● No dynamic libraries
● No generics
● No exceptions
● No assertions
● No immutable variables
● ...
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https://talks.golang.org/2012/concurrency

Concurrency

● Functions can be started as goroutines that run 
concurrently

● Communicate via channels

https://talks.golang.org/2012/concurrency
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Built-in Tooling

• Modern programming languages are not 
just about better syntax and compiler

• Many tools are provided with the 
language:

• Building
• Code documentation
• Code formatting
• Package management
• Testing
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• First appeared in 2011

• Created by JetBrains (company based in Prague, Czechia behind IntelliJ IDEA)

• It is language for JVM (Java Virtual Machine)
• So does Scala, Clojure, Groovy, and others

• In 2019, Google has announced that Kotlin is preferred language for Android app development

• Free and open-source, paid support by JetBrains, and by Google (for Android)

• Fully interoperable with Java

• Cleaner, more expressive, and practical syntax than Java

• Used by many companies Pinterest, Coursera, Uber, Netflix, Trello, Square, and open-source 
projects
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Expressiveness

26

• Java is good

• But no one could expect how it will be 
used in 20 years

• Modern languages try to have defaults 
and simple syntax for good patterns

• Kotlin does it for the Java ecosystem

Java

Kotlin
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Rust

• First appeared in 2010

• Created by Mozilla

• ”Most loved programming language" in the Stack Overflow Developer Survey every year since 
2016

• Focused on safety while preserving high-performance
• Memory safety

• Concurrency safety

• New concept of “ownership” in the language

• Good expressiveness

• Great tooling 

• s390x is supported
• Used by Mozilla, Dropbox, npm Inc., and many startups
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Safety2 and Zero-Overhead Features
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Rust’s Ownership and Borrowing

• Compiler enforced

• Every resource has a unique owner

• Others can borrow from owner with 
restrictions

• Owner cannot free or mutate its resource 
while it is borrowed

• As result:
• No need for runtime

• Memory safety

• Data-race freedom

One of the Rust design criteria are Zero-Overhead features:
• It must not slow down code that is not using it

• It needs to be as fast as you would implement it yourself

© 2020 Monkey User. All rights reserved.
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• First appeared in 1984

• Erlang runtime system designed for applications that are:
• Distributed

• Fault-tolerant

• Soft real-time

• High-available

• Hot-swappable

• Purely functional programming language

• BEAM – virtual machine (VM) for Erlang and Elixir

• Elixir – modern alternative to Erlang using the same VM with better syntax and tooling (built-in 
package manager and build tool)
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Actor Model

● Actors are processes (lightweight threads)
● They send messages among themselves
● Erlang VM manages creation, execution, and communication
● Their memory is isolated - no shared state
● Each process has PID (unique in the world)
● Mailbox
● Processes are supervised by other processes (supervisors) 

30

Actor
#PID<0.81.0>

Actor
#PID<0.82.0>

Actor
#PID<0.80.0>

Mailbox

Mailbox

Mailbox
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Functional Programming

• Pure functions
• Always produce same output for the same input arguments (immutability)

• Deterministic (have no side-effects)

• Capable compiler can memorize results, parallelize, do lazy evaluation

• Values are immutable

• Advantages:
• The code are easy to understand

• Debugging and testing is easier

• Implementing concurrency is easy

• Disadvantages:
• Immutable values and recursion can lead to reduced performance

• I/O and programs where that use loops in procedural style is more difficult
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Erlang Success Story

• Why WhatsApp Only Needs 50 Engineers for Its 900M Users
• Acquired by Facebook for $19B

• I have learned Erlang while working at GoodData
• They had some core component for analytics and it was difficult to maintain and extend it without introducing new bugs

• They have evaluated Haskell that allowed to get complex program right 

• They used Erlang to create a working and scalable solution

• It was easier to understand and modify Erlang programs that other components written in Perl or 
Java
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Other Languages Summary

● Kotlin
○ Solid language, popular for Android and backend development 
○ Easier and more powerful than Java
○ Works on JVM

● Golang
○ Ideal for backend development
○ Simple, concurrency support

● Rust
○ Very safe while efficient

● Swift
○ Solid language, starting to be used outside of Apple platforms

● Erlang
○ Proven in production for distribute, high-available, and fault-tolerant systems
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HTTP Server Test Results

GitHub Repository:

https://github.com/plavjanik/simple-http-servers

z/OS                                            LinuxONE (Linux on z)                  

Notes

● Test is using Flask only on z/OS, Python is usually put behind another HTTP server (e.g. Apache)
● Golang server using only standard library that is good for production use
● Better benchmark - 

https://www.techempower.com/benchmarks/#section=data-r18&hw=ph&test=db
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Summary
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Conclusion

• A lot of choices today
• Start with understanding the problem, then choose the programming 

language
• Learning new language is fun and can make you a better programmer

• My email: petr.plavjanik@broadcom.com 
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Thank 
You
petr.plavjanik@broadcom.com  
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