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What it ends up looking like...

Actually that’s not quite right. The guy
who made this is clearly more talented.




Who am I%

Frank Seesink
e Senior Network Engineer, UNC Chapel Hill

e Part of network DevOps group

e Involved in network automation for years
e L.ove languages, both human & computer
e Programming since I was 1L years old

e Formally B.S. in Computer Science with
all coursework for an M.S. in same

e JOAT - databases, OSes, networking.,...



Story time...
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Story time...

In January 20&&, I was in a rut...




The writing was on the wall?
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Why Go?

Python’s creator, Guido van Rossum, worked at
Google from 2005-2012.

For years Google heavily used Python internally
even offered Python classes to its employees.
e https://developers.google.com/edu/pytho
Google had also hired Rob Pike and Ken Th
Bell Labs (UNIX, C) fame. They, along wit
Griesemer, created Go.

In 2013 Guido van Rossum went to wo
(Dropbox was known to use Python.
odd.

In 2014 Google publicly released
written in Go.



https://developers.google.com/edu/python




Go (Golang)

@ U -T"'T https://co.dev

_‘GO Why Go ~ Leamn Docs ~ Packages Community v

Build simple, secure, scalable systems with Go L&

An open-source programming language supported by Google

v
v Easy to learn and great for teams

v Built-in concurrency and a robust standard library

v Large ecosystem of partners, communities, and tools .

Download

Download packages for Windows 64-bit, macOS, Linux, and mora

The go command by default downloads and authenticates modules using the Go medule mirror and Go checksum database run by
Google. Leam more.

Companies using Go

Organizations in every industry use Go to power their software and services View all stories

GO g Ie ' %Inéss m%o bj‘tl'gv Ca';itql()qe

33 L XMeta B D
NETFLIX «®RIOT ey ¥ Uber

go.dev uses ceookies from Google to deliver and enhance the quality of its services and to analyze traffic. Learn more. Rel’&\

https://go.dev/




Go (Golang)

Ta] LEARNING

e Learning Go
https://www.linkedin.com/learning/
learning-go

e Go for Python Developers
https://www.linkedin.com/learning/go-1or-
python-developers

e hitps://learnxinyminutes.com/docs/g0/


https://www.linkedin.com/learning/learning-go
https://www.linkedin.com/learning/learning-go
https://www.linkedin.com/learning/go-for-python-developers
https://www.linkedin.com/learning/go-for-python-developers

fyne.io

s fyne CONFERENCE | DOCS , APPS ADD-ONS BLOG  EVENTS  SUPPORT

GTK

EASILY"BUILD NATIVE APPS
THAT WORK EVERYWHERE

An easy to learn toolkit for creating graphical apps for desktop, mobile and web.
Our free and open source libraries combine the simpilicity of the Go programming
language with a carefully crafted library of widgets to simplify coding any app.
But also, Fyne apps can be built for all platforms and stores!
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a simple and fun notes app
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To Learn a Programmi
Languasge...

You need to program in it
You need to program in i

You need to program i
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Initial Go Test Project

& github.com

O Product Sclutions Open Source Pricing

h or jump 12, Signin

2 fseesink / MySetup L Netifizations

Code () 11 Pullrequests @ Actions [ Projects

P main ~ Thraach ©O¢ i About

Simple retwerx dagnostic utility tor
Frank Seesink Upcsled buikd script snd mod files fisecl onMar 3 (18 commits collecting infermation about a host
ma last year M Readme
MIT | cense
05_Stere Rewrote app ncurre~cy.and canfirmd/alog last year
Activity

aitignzre hdced screeshors last year 16

S0 md Ingtial cormmut o7 o last yeer & 2watching

con prg Adned grneric. lenn.ong Ha last year

Report repository

DD DOD0ODGCH

LICENSE Initial corrmit

o

Mockup.drawio Ruwrow app wf Labs,concurre-cy.and confirmd ialog ast ywar
Releases

()

MySciug.go Updated magules 8 monthe ago
leases pibl s7ed

READVE.mz Egited

suildapp.sh exampla Updated build acript and mos filee 7 monthe agn
Packages

gomod Updated build script and mod tiles / months ago
No cackeges cublished

go.sum Updated build script a~d mo< files 7 months ago

settings.go exemple

README.md

MySetup

Simple network diagnostic utllity “or collecting information about a host.

Itis wriiten in Go using the Fyn GUI toolk

LR MySetup
OS5 Mostinterfaces Routing PublicIP  Command Qutput  Full Qutput

HOSTNAME: o i i
OPERATING SYSTEM:  Apple macCS (darwin)

May we collect the following information?

Check outhound path to 1.7.1.1
Check outhound path to BBHE
Check sousce IP as seen from licanharip com/
Check source IP as seer. from https/ifcontig mefip
Check source [P as seen from ntgd/ipinfo,iofip
Run command; netstat «n
Run cornmand. ifcon fig
un command: /System/Ubrary/PrivataFramewerks/App/e8i21 1 framework/versions/Curren/Resources/alnparn

X No -/

https://github.com/fseesink/mysetup



http://fyne.io

History of Programming
Languages

Present




History of Programming
Languages

Present
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History of Programmin
Languages




History/Comparisor.

Dennis Ritchie

Static, weak,
manifest, nominal




Features

fork()

*provides access to
underlying OS
concurrency features
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Libraries/Modules

= | .
B

#includ tdio.h


http://PyPI.org

Work

#!/usr/local/bin/python3

package main
print("Hello world") import "fmt"

func main() {
fmt.Println("Hello world")
¥

$ go run helloworld.go

$ python3 helloworld.py
or 1f permissic

$ helloworld.py

$ go build .
$ helloworld

|



#'!'/usr/local/bin/python3

Workilow Per

package main
print("Hello world") import "fmt"

func main() {
fmt.Println("Hello world")
¥

1{[

Hello world

0.111 total

$ time go run hello

Hello world

go run helloworld.go 0.14s
user 0.29s system 49% cpu
0.860 total
$ go build helloworld.go
$ time ./helloworld
Hello world

./helloworld 0.00s user 0.00s
system 2% cpu 0.135 total

$ time python3 helloworld.py

python3 helloworld.py 0.02s
user 0.02s system 36% cpu




Final Prograr

#!/usr/local/bin/python3 package main
print("Hello world") import "fmt"

func main() {
fmt.Println("Hello world")
¥

46 bytes: helloworld
310 MB: Python 1

To run a Python s
need Python 1i1nsta

TOTAL == ~



Language Si

package main
import os import (
Ilfmtll
IIOSII
)
def itsvalid(): func itsvalid() {
print("Valid day of the month") fmt.Println("Valid day of the month")
cwd = os.getcwd() cwd, _ := o0s.Getwd()
print(cwd) fmt.Println(cwd)
s
def main(): func main() {
# Variable assignment // Variable assignment
name = "Frank" name := "Frank"
day = 19 day := 19
if day >= 1 and day < 31: if day >= 1 && day < 31 {
itsvalid() itsvalid()
5
if _name__ == "__main__": fmt.Println(name)
main() I3

IHJ of NORTH CAROLINA
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lobal Inte
Lock




GIL

“In CPython, the global interpreter lock, or GIL, i
mutex that protects access to Python objects,
preventing multiple threads from executing
bytecodes at once. The GIL prevents race co
and ensures thread safety. A nice explanati
the Python GIL helps in these areas can
In short, this mutex is necessary mai
CPython's memory management is n

- https://wiki.python.org/moin/Gl
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Python’s Lack of



To bypass the GIL

To use multiple threads/cores, you must take actio
requires extra effort.

For example,
e multiprocessing or concurrent.futures
Python standard library. (You must

not threads in latter. Otherwise it st
core.)

e Use modules like Nornir (whic
futures)

asyncio does NOT help here. T
threading. Again, single core

)

—

(


https://docs.python.org/3/library/multiprocessing.html
https://docs.python.org/3/library/concurrent.futures.html

Disclaimer

1CPU L1 cache L2cache L3 cache Memory Optane NVMe SATASSD Intemet  Intemet
cycle accass access access accass accass  SSD1/0 HDD IO SFto NYC SF to HK

I I I | 1 minute
1 day
1 week
1 month
10,000,000

Scaled latency (seconds)

100,000,000

Network Automation tends to be
I/0-bound vs. CPU-bound



Possible Python Future

PEP 703 - Making the Global Interpreter Lock
Optional in CPython

CPython’s global interpreter lock (“GIL”) prevents
multiple threads from executing Python code at the
same time. The GIL is an obstacle to using multi-core
CPUs from Python efficiently. This PEP proposes adding
a build configuration (--disable-gil) to CPython to let it
run Python code without the global interpreter lock and
with the necessary changes needed to make the
interpreter thread-safe.

https://peps.python.org/pep-07035/



(GO rout]

1. Put ‘go’ in front
3. Profit!

func main() { func main() {
// Variable assignment // Variable assignment

dosomething() go dosomething()
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When you first learn

Pyt

https://xkcd.com/3535/

/

T LEARNED IT LAST
NIGHT! EVERYTHING
1S SO SIMPLE !

|

HELLO WORLD 1S JUST
print "Hello, world!"

n,it's

N

RN N = S
S
\\‘k AN N

WHITESPRCE?

COME JOIN US!
PROGRAMMING
IS FUN AGAIN!
IT'S A WHOLE
NEW WORLD
. UP HERE!

BUT HOW ARE
YOU FLYING?

I DUNNO...
DYNAMIC TYPING?

x.

.\\\Q \: N
\'\ \\ b
: X\

like this

/s

/
I JUsT TYPED

import or*igmw‘ty
THAT'S 1T? /

... L ALSO SAMPLED
EVERYHING IN THE
MED!CINE CABINET
FOR COMPARISON.

(

RUT I THINK THIS

|S THE PYTHON.




Eventually, it becomes
this...

7 (EPBYINSTALL) <—?— $PYHONPATH
PN/ (FveR P

/Pmm.m
BINARY (2.6)

/ vsrllocal/opt \[\/usrllocal/ lib/ python2.7
/(A BUNCH OF PATHS WITH “FRAMEWORKS" IN THEM SOMEWHERE)/

MY PYTHON ENVIRONMENT HAS BECOME 50 DEGRADED
https://xkcd-COmEE g THAT MY LAPTOP HAS BEEN DECLARED A SUPERFUND SITE.
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G0 Cross-C




Go Cross-Compilatio

e (0 creates binary executables specifi
architecture (e.g., x64 Windows, ARI

e (Go can cross-compile to ANY supr
architecture combination FROM
OS/architecture. Simply set G
environment variables.

$ GOOS=linux GOARCH=armo64 go build .



SO when sh
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What makes Go worth
considering

Pythonic code (relatively easy transition)
Go routines / native multi-core support
Single binary executable with NO

BEXT.

LRNAL D.

P

LND.

L INCI

S

Can compile to any supported architecture/
OS from a single platform
Performant: best balance between coding
speed and execution speed

framework

BONUS: Fyne is a nice, cross-platform GUI
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Thank You

https://frank.seesink.com/

Internet2TechEx-F

Frank S
frank@se
fra.



https://frank.seesink.com/presentations/Internet2TechEx-Fall2023/
https://frank.seesink.com/presentations/Internet2TechEx-Fall2023/
mailto:frank@seesink.com

