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Use zsh as the default shell on your Mac

Starting with the macOS Catalina beta, your Mac uses zsh as the default login shell and
Interactive shell. You can make zsh the default in earlier versions of macOS as well.

By default, your Mac uses either zsh or bash as the command-line interpreter for the login shell and
Interactive shell:

e zsh (Z shell) is the default shell for all newly created user accounts, starting with the macOS Catalina
beta, currently available only to members of the Apple Developer Program.

e bash is the default shell in macOS Mojave and earlier.

zsh 1s highly compatible with the Bourne shell (sh) and mostly compatible with bash, with some

differences. For more about zsh and its comprehensive command-line completion system, enter man zsh
In Terminal.
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Practical Scripting



Moving to zsh



Moving to zsh

Apple has announced that in macOS 10.15 Catalina the default shell will
be zsh.

In this series, I will document my experiences moving bash settings, con-
figurations, and scripts over to zsh.



Moving to zsh

Apple has announced that in mac(
be zsh.

In this series, I will document my «
figurations, and scripts over to zst

Apple has announced thatin m¢ |

shell will be zsh.

Moving to zsh, part 3: Shell
Options

Apple has announced that in macOS 10.15 Catalina the default
shell will be zsh.




Shellcheck and zsh

The sad news is that the shellcheck binary does not really

know how to deal with zsh scripts:

% shellcheck script.zsh

Moving to zsh, part 2: Moving to zsh, part 6 -

Configuration Flles Customlzmg the zsh Prom Get Current User In Shell
- - Scripts on macOS

...or, how to deal with deprecated

Moving to zsh, part 3: S] Moving to zsh — part 7:

Options Miscellanea .
Make zsh show working

directory in Terminal
window title in macOS

While I was working on customizing my zsh configuration

MOVing t() ZSh y part 4: A_ Moving to ZSh, p art 8 — files for my zsh article series, I noticed that Terminal would
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Use zsh as the default shell on your Mac

Starting with the macOS Catalina beta, your Mac uses zsh as the default login shell and
Interactive shell. You can make zsh the default in earlier versions of macOS as well.

By default, your Mac uses either zsh or bash as the command-line interpreter for the login shell and
Interactive shell:

e zsh (Z shell) is the default shell for all newly created user accounts, starting with the macOS Catalina
beta, currently available only to members of the Apple Developer Program.

e bash is the default shell in macOS Mojave and earlier.

zsh 1s highly compatible with the Bourne shell (sh) and mostly compatible with bash, with some

differences. For more about zsh and its comprehensive command-line completion system, enter man zsh
In Terminal.
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Changes in Catalina “

Default shell for new users is now /b1n/zsh

Existing users keep their shell



bash in Catalina

2y armin

The default interactive shell 1s now zsh.

To update your account to use zsh, please
run chsh -s /bin/zsh .

For more details, please visit
https://support.apple.com/kb/HT208050

(Artist Impression, not a real screenshot)



History of shells (simplified)
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Don't Panic! (yet

/bin/bash still in Catalina *



Many scripts depend on /b1n/bash

Management, Installation, Workflow, Applications

Apple, 3rd party, MacAdmins



T Apple is messaging to move away from /b1in/bash









ZSh

"zee-shell” &




Shell Names

sh Thompson/Posix shell
bsh Bourne shell
pbash Bourne again shell
Zsh = zee-shell

7zsh O

zed-shell
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ash
aas
aes
als
aos
aus
bsh
bash
nesh
N1S
N0S
OUS
csh
cas
ces
C1lsS
COS
Cus
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dsh
dash
desh
dis
dos
dus

esh
eas
ees
e1s
e0Ss
eus

fsh
fash
fesh
fish
fosh
fush

- ) J
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Shell Namespace

% echo {a..z}{,a,e,1,0,u}sh

gsh

gas
ges
gls
goS
gus
hsh

nash
nesh
n1sh
N

h

D D D EED D

N0S
hus

1sh
1as
1es
11S
10S
1US

D D D EED D

jsh
]as
es
1s
0S
us
ksh
kas
kes
kis
kos
Kus
1sh
las
les
1is
los
lus

D D D IED B |
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msh
mash
mesh
mish
mosh
mush
nsh
Nas
nes
N1S
NOS
NUS
osh
0as
0es
01S
00S
OUS

D D ID D D |

D D ID D D |

psh
0as
0es
01S
00S
oJVES
gsh
gas
ges
gls
gos
qus
rsh
ras
res
ris
ros
rus

D D EED D D |

D D EED D D |

D D D ID D |

ssh
sSas
ses
S1S
SOS
SuUs

tsh
tas
tes
tis
tos
Tus

ush
as
es
1s
0S
Us

D D ID D D |

D D ID D D |

C C C C C
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vsh
Vas
VEeS
V1S
VOS
VUS

wsh
wash
wesh
wish
woSsh
wush

Xsh
Xas
XeSs
X1S
X0S
XUS

D D EED D D |

D D D ID D |

ysh
yas
VeS
y1s
VYOS
VUS

zsh
Zas
ZEeS
Z1s
Z0S
ZUS

D D ID D D |

D D ID D D |



Wsh
@¥sh

“sh

@Sh
wsh

Shell Namespace

T sh
=sh
Eish
&@sh
@sh
(sh
©sh
& sh
#/sh

= sh
@sh

“sh
®sh
3<sh
% sh
#sh
Hsh
Jsh
@sh
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Ten-shell ?

Ecks-shell ?
len-Ess-Aitch ? S

Xish ?




ZSh

"zee-shell” &




hell?

Whatisas

Process Output

| ) Operating
System

\ File System

ping and

or small

S

B e User Input

Terminal



What is a shell?

/

< > Operating
System

T

File System

Virtual Terminal



Interactive Terminal
UserShell: /bin/zsh



Interpret Script Files
#!/bin/sh



Interactive Terminal Interpret Script Files
UserShell: /bin/zsh #!/bin/sh



ZSh

"zee-shell” &




zsh Features

Compatibility modes
Programmable completion
Shared command history

Extended Globbing
Auto Correction

Prompt Themes

L oadable Functions/Modules

Named directories

where command

Auto cd

MultilO

etc.



— SPIRIT.







Modules and Themes

oh my zsh

oh my zsh
prezto $ Y I
antigen | YRR Ie

Powerlevel9k/10k




romka@adam: ~/powerlevel10k




Switch to zsh



Switch to zsh

zsh since Cheetah
zsh v5 since Mavericks #..
zsh 5.3 in High Sierra «4 and Mojave &

zsh 5.7.1 in Catalina =



Directory Utility

- Services Search Policy Directory Editor

Viewing Users C innode /Local/Default C Q Not authenticated
: Name Value
Q_armin (X
PrimaryGrouplD 20
Armin Briegel RealName Armin Briegel
» RecordName armin
UniquelD 501
UserShell /bin/zsh
dsAttrTypeNative:_writers_... armin
dsAttrTypeNative:_writers_... armin
dsAttrTypeNative:_writers_j... armin
dsAttrTypeNative:_writers_... armin
Text Data
/bin/zsh

1 record




®@©C (| H Users & Groups Q_ Search

Armin Briegel Change Password...

Armin Rrieanel
2l Advanced Options...

3rs

Guest User
Off

Contacts Card:  Open...

v | Allow user to administer this computer
{.} Login Options

| Enable parental controls  Open Parental Controls...

|
é Click the lock to prevent further changes.




Users & Groups Q

Advanced Options

User: “Armin Briegel”

WARNING: Changing these settings might damage this account and prevent the user from
logging in. You must restart the computer for the changes to these settings to
take effect.

User ID:

Group:

501

staff

Account name:

Full name:

Login shell:

Home directory:

UUID:

: Change...
: ‘/bin/ksh 01963-10-e2c6ef02-be...

Apple ID

Aliases

Armin Briegel

/bin/zsh

/bin/tcsh | Choose...
/bin/sh

- D72AA641672D

/bin/csh

Cancel “






_ MON - armin

S chsh -s /bin/zsh
Changing shell for armin.
Password for armin: |4




\




Change Default Shell

chsh -s /bin/zsh username

dscl . change /Users/username /bin/bash /bin/zsh



What happens to bash scripts?

Script interpreter is determined by shebang
Interactive shell and script interpreter are independent
Use a different interactive shell and script interpreter

No shebang: use current shell as interpreter



General usage stays the same

Some key strokes are slightly different






zsh Features




Multi 10

Redirect streams to multiple targets

system_profiler SPHardwareDataTypef>filel.txt]>f1lel.txt



Multi 10

Redirect streams to multiple targets

system_profiler SPHardwareDataType Filel.txt



Multi 10

Redirect streams to multiple targets

Sy aYaa a a | a JH all.\ra alRYVa a ava a¥a alV\.\ra ala a

| awk '/Serial Number/ { print $¢ >&l




Multi 10

Multiple input streams are concatenated

sort </usr/share/calendar/calendar.freebsd
</usr/share/calendar/calendar.computer



Redirection without command

% < f1le.txt

Equivalent to:

% more file.txt



Auto cd

When you enter a directory path, zsh assumes cd

% Documents
% pwd
/Users/armin/Documents

Enable with: setopt autocd



Correction

% daet

zsh: correct 'daet' to 'date' EHMHEEE Y
Thu Aug 22 14:15:00 CEST 2019

Enable with: setopt correct



Shell Options

setopt autocd
setopt sharehistory

setopt correct

Many more... (RTM)



Each new window has a new shell

R R R

R R R

setopt
setopt
setopt

setopt
setopt
setopt

setopt
setopt
setopt

autocd
correct
sharehistory

autocd
correct
sharehistory

autocd
correct
sharehistory

~/.zshrc



Each new window has a new shell




Configuration Files




Configuration Files

All users User Login shell Interactive  Scripts Terminal

/etc/zshenv =» ~/.zshenv

J J J
J

/etc/zshprofile =» ~/.zshprofile J

/etc/zshrc

<
<
<

/etc/zshlogin =» ~/.zshlogin J J



User Configuration Files

Use ~/ .zshrc
Put all your configurations in .zshrc
Transfer info from .bash_profile or .bashrc

Tools, such as prezto or oh-my-zsh:
» read documentation to avoid conflicts

Consider order of files



Managing Central Config Files

/etc/zlogin
overrides user settings in ~/ . zshrc

Add a line to /etc/zshrc, which sources your config file
[ -r /etc/zshrc_myorg ]] && source /etc/zshrc_myorg

redo after updates



Custom Prompt



Default zsh prompt

Stored in PS1, PROMPT or prompt

<Mojave & Catalina *

MacBook% armin@MacBook Documents %

prompt="%mdb# prompt="%n@%m %1~ %#



Customize your prompt

PROMPT=1%(?.%1 <%} .%1 %} D} %F{iblue}%l2~%fti%(! .#.->)




Completions






Tab-completion

Default zsh tab completion: commands and paths

Load compinit for more:

autoload -Uz compinit & & compinit









F



e

1



Mac Specific Completion Rules

High Sierra xa/Mojave & (zsh 5.3):
defaults
fink
hdiutil
open
softwareupdate

system_profiler



Mac Specific Completion Rules

Catalina = (zsh 5.7.1):

caffeinate networksetup sc_usage
nvram scselect
scutil
fs_usage osascript
otool SW_vers
mdfind pbcopy/pbpaste swift
mdls plutil

mdutil say xcode_select



Ny



Build your own!

github.com/scriptingosx/mac-zsh-completions

desktoppr xattr sysadminctl
swift dscl _ dseditgroup
~. Contributel...

xed Launchctl diskutil
installer pkgbuild fdesetup

jamf productbuild P1l1stBuddy



Interactive Terminal Interpret Script Files
UserShell: /bin/zsh #!/bin/sh



Scripting zsh



Replace the shebang

#1/bin/bash = #!/bin/zsh



Differences to bash scripting

Word splitting

Array Indices



Recap: Word Splitting in sh/bash

function countArguments() {

wordlist="one two three four five"

countArguments f$wordlist




Recap: Word Splitting in sh/bash

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

countArguments fonegtwothree fournfive



Recap: Word Splitting in sh/bash

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

countArguments onex:wcxthreexfour‘xﬁve # -> 5



Recap: Word Splitting in sh/bash

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

countArguments | " $wordlist"



Recap: Word Splitting in sh/bash

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

countArguments | "one two three four five"



Recap: Word Splitting in sh/bash

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

countArgumentsf”one two three four five"} # -> 1



Recap: Word Splitting in sh/bash

function countArguments() {
echo "${#@}"

s
wordlist="one two three four five"

countArguments $wordlist # -> 5

countArguments "$wordlist" # -> 1



Word Splitting in|zsh|

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

countArguments $wordlist

countArguments "$wordlist" # -> 1



Word Splitting in zsh

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

countArguments) ${=wordlist}



Word Splitting in zsh

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

countArguments) ${=wordlist} |} # -> 5



Word Splitting in zsh

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

for x in ${=wordlist};} do

done



Word Splitting in zsh

function countArguments() {
echo "${#@}"

¥

wordlist="one two three four five"

for x infC ${(s/ /Dwordlist} )} do

done



Array Splitting

macOSversion=$(sw_vers -productBuild) # 10.14.06

ver‘sionList=$ acOSVersiont



Array Splitting

macOSversion=$(sw_vers -productBuild) # 10.14.06

ver‘sionList=$ acOSVersiont # ( 10 14 o6 )



Array Indices

macOSversion=$(sw_vers -productBuild) # 10.14.06

versionlList=%${(s/./)macOSVersiont} # ( 10 14 6 )
echo ${versionLis{[1] # -> 10
echo ${versionList[2]} # -> 14

echo ${versionList[3]% # -> 6



Array Indices

macOSversion=$(sw_vers -productBuild) # 10.14.06

versionlList=%${(s/./)macOSVersiont} # ( 10 14 6 )
setopt ksharrays

echo ${versionLis{[Q] # -> 10

echo ${versionList[1]} # -> 14

echo ${versionList[2]} # -> 6



Differences to bash scripting

Word splitting

Array Indices



Scripting zsh



Scripting zsh?



Scripting zsh

zsh since Cheetah
zsh v5 since Mavericks #..
zsh 5.3 in High Sierra «4 and Mojave &

zsh 5.7.1 in Catalina =



zsh scripts are backwards compatible






Exception: Recovery



Recovery

/bin/bash
Abrrtzsh

installr, bootstrappr, Twocanoes MDS

/bin/dash in Catalina *



dash?



dash

Debian Almquist Shell

Minimal implementation of POSIX sh

Stands in as sh in many Unix-like systems
Added to macOS Catalina *

Recovery



bash as sh

% sh --version
GNU bash, version 3.2.57(1)-release (x86_064-apple-darwinlgd)
Copyright (C) 2007 Free Software Foundation, Inc.



Catalina *: choose your sh

Symbolic link /var/select/sh
Determines which shell handles /b1n/sh

bash (default), zsh, or dash



Future macOS

Hash as sh

| S
° O

We don't know when... w



bash as sh

#1/bin/sh

% ./shtest.sh
if [[ $Ctrue) == $(true) 11  still good
then

echo "still good"
else

echo "nothing 1s true”

f1



dash as sh

#1/bin/sh
% sudo Ln -sf /bin/dash /var/select/sh

1f [ [ $Ctrue) == $(true) 1]
% ./shtest.sh

then
./shtest.sh: 3 ./shtest.sh: [[: not found

echo "sti1ill good" , ,
nothing 1s true

else

echo "nothing 1s true”

f1



L ...

bash as sh

executes 'bashisms' without error

1] <<heredoc

And has been doing so since 10.3



dash as sh will error on 'bashisms'



Check your sh scripts!




Check your sh scripts!

% shellcheck shtest.sh
In shtest.sh line 3:

i1f [[ $Ctrue) == $(true) 1]

For more information:
shellcheck.net/wiki1/5C2039 -- In POSIX sh, [[ ]] 1s undefined.



Check your sh scripts!

also check for Perl, Python, and Ruby one-liners

loggedInUser=%$(python -c 'from SystemConfiguration import
SCDynamicStoreCopyConsoleUser; import sys; username =
(SCDynamicStoreCopyConsoleUser(None, None, None) or [None])[0];
username = [username,""][username in [u"loginwindow", None,
u""1]]; sys.stdout.write(username + "\n");"')



Check your sh scripts!

also check for Perl, Python, and Ruby one-liners

loggedInUser=%$( echo "show State:/Users/ConsoleUser"” | scutil |
awk '/Name :/ & ! /loginwindow/ { print $3 }' )



" Developer Discover Design Develop Distribute Support Account Q

Documentation > macOS Release Notes » macOS Catalina 10.15 Beta 6 Release Notes Language: Swift ¥  API Changes: None

Scripting Language Runtimes

Deprecations

e Scripting language runtimes such as Python, Ruby, and Perl are included in macOS for
compatibility with legacy software. Future versions of macOS won't include scripting
language runtimes by default, and might require you to install additional packages. If your

software depends on scripting languages, it's recommended that you bundle the runtime
within the app. (49764202)

e Use of Python 2.7 isn't recommended as this version is included in macOS for compatibility
with legacy software. Future versions of macOS won’t include Python 2.7. Instead, it's
recommended that you run python3 from within Terminal. (51097165)




Perl Python



Don't Panic! (yet)

Perl, Python, and Ruby still in Catalina *
Just like /bi1n/bash v3

Python 2.7 Is deprecated, no more updates starting 2020

“Future macQOS”



Scripting "Future macOS"



Management

bashb Managed Installs Python 3

zZsh Pre-installed Pythgn ?

sh bash3 Recovery

e ————————————————————————————————————————

Workflow Complexity




Scripting "Future macOS"

automation and workflows zsh
installation scripts sh
complex projects and data Swift (compiled)

iInstall and manage Python 3, Ruby, Perl, etc.



Check your Package Scripts

% ./pkgcheck.sh SamplePkgs/SourceCodePro-2.030d.pkg

SourceCodePro-2.030d
SamplePkgs/SourceCodePro-2.030d. pkg

Signature:

Notarized:

Type: Flat Component PKG
Identifier: com.example.SourceCodePro
Version: 2.030d

Location: /

Contains 2 resource files



Manage the run-time

Install vendor packages
Build your own installer packages

Install to custom location
to avoid conflicts with user versions



EASY INSTALL 4—7——— $PYTHONPHTH

/ \‘ COND& \
7) )

\-G\NOTHER PIP??)

~/P s
QARY (2.6)

/

ROOT)
Just/local /Cellahv X V/
_ /usrllocal/lib/ python3.6
/usr/locod/OP'C vy > /usrTlocal/Iib/ python2.7

/(A BUNCH OF PATHS WITH “FRAMEWORKS" IN THEM SOMEWHERE)/

MY PYTHON ENVIRONMENT HAS BECOME S0 DEGRADED
THAT MY LAPTOP HAS BEEN DECLARED A SUPERFUND SITE.



Script files

PYTHON SHELL

llllllll



Swift — Script files

& #!/usr/bin/swift _j

* o 4 ‘aq° g

Al o=~ R - .

import Foundation

let arguments = CommandLine.arguments.dropFirst()

1t arguments.count > 0 {
Let argumentString = arguments.joined(separator: " ")
print("Hello, \(CargumentString)")

} else {
print ("Hello, anybody!")

¥

ex1t(0)



Swift — Script files

The “swift” command requires the command line

% Ch‘ (@) developer tools. Would you like to install the tools
% now?

Choose Install to continue. Choose Get Xcode to install Xcode and
% . / the command line developer tools from the App Store.

el Get Xcode NotNow | (D




Swift — Script files

#1/usr/bin/swift

1mport Foundation

let arguments = CommandLine.arguments.dropFirst()

1t arguments.count > 0 {

Let argumentString = arguments.joined(separator: " ")
print("Hello, \(argumentString)")
} else {

print ("Hello, anybody!"™)
¥

ex1t(0)



Swift 5



Swift 5 — ABI stability

ABI: Application Binary Interface

Use libraries bullt by a different compiller version



Compiler Version 4.0 Compiler Version 4.2

Library Application




Combined Binary

Pre o RS LOR - P
Py . . "~ Ands
S .. ad

LY
R €

A0\

Application

g

Unix executabgl-’ 10,2 MB

K
ot

Q{.O- - e 4




Version 5 Compiler Version 5.1

Included in macOS 10.14.4+ el

Unix execut4ple - 37KB %




Download Swift 5 Runtime Support for
Command Line Tools

€5

Starting with Xcode 10.2, Swift 5 command line programs you build require the Swift 5 runtime support libraries built into
macOS. These libraries are included in the OS starting with macOS Mojave 10.14.4. When running on earlier versions of

macOS, this package must be installed to provide the necessary Swift 5 libraries. This package is not necessary for apps with

graphical user interfaces.

Post Date: Mar 25, 2019

File Size: 3.2 MB




Swift 5+ Command Line Tools

10.14.4+: - runtime support included in macOS

<10.14.4: ' requires Swift Runtime Support

Required for Notarization



Managing Swift Tools

Install Swift Runtime Support <10.14.4
Compile and Install binary tools

Sign and Notarize tools



Signing and Notarization

Signing required for PPPC whitelisting

Gatekeeper checks Notarization
Automated Installations bypass Gatekeeper

"Future macOS"?



Management

bashb Managed Installs Python 3

ZSh Pre-installed

S h Recovery

e ————————————————————————————————————————

Workflow Complexity




Conclusion



ZSh

"zee-shell” &




bash v3 is deprecated

ZsSh is not that different



Check sh scripts for bashisms

Check scripts for Perl, Python, and Ruby one-liners



Scripting "Future macOS"



Scripting "Future macOS"

automation and workflows zsh
installation scripts sh
complex projects and data Swift (compiled)

iInstall and manage Python 3, Ruby, Perl, etc.



Don't Panic!

But start preparing...












