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Python 2



Python 2 is EOL



Python 3







bash-3.2$ sw_vers
ProductName: Mac OS X
ProductVersion: 10.15.6
BuildVersion: 19G2021

bash-3.2$ python

WARNING: Python 2.7 is not recommended. 
This version is included in macOS for compatibility with legacy software. 
Future versions of macOS will not include Python 2.7. 
Instead, it is recommended that you transition to using 'python3' from within Terminal.

Python 2.7.16 (default, Jun  5 2020, 22:59:21) 
[GCC 4.2.1 Compatible Apple LLVM 11.0.3 (clang-1103.0.29.20) (-macos10.15-objc- on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> 

Catalina



bash-3.2$ sw_vers
ProductName: macOS
ProductVersion: 11.0
BuildVersion: 20A5364e

bash-3.2$ python

WARNING: Python 2.7 is not recommended. 
This version is included in macOS for compatibility with legacy software. 
Future versions of macOS will not include Python 2.7. 
Instead, it is recommended that you transition to using 'python3' from within Terminal.

Python 2.7.16 (default, Aug 24 2020, 12:22:49) 
[GCC Apple LLVM 12.0.0 (clang-1200.0.30.1) [+internal-os, ptrauth-isa=sign+stri on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> 

Big Sur



bash-3.2$ sw_vers
ProductName: macOS
ProductVersion: 11.0
BuildVersion: 20A5364e

bash-3.2$ python

WARNING: Python 2.7 is not recommended. 
This version is included in macOS for compatibility with legacy software. 
Future versions of macOS will not include Python 2.7. 
Instead, it is recommended that you transition to using 'python3' from within Terminal.

Python 2.7.16 (default, Aug 24 2020, 12:22:49) 
[GCC Apple LLVM 12.0.0 (clang-1200.0.30.1) [+internal-os, ptrauth-isa=sign+stri on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> import OpenDirectory

Big Sur



bash-3.2$ sw_vers
ProductName: macOS
ProductVersion: 11.0
BuildVersion: 20A5364e

bash-3.2$ python

WARNING: Python 2.7 is not recommended. 
This version is included in macOS for compatibility with legacy software. 
Future versions of macOS will not include Python 2.7. 
Instead, it is recommended that you transition to using 'python3' from within Terminal.

Python 2.7.16 (default, Aug 24 2020, 12:22:49) 
[GCC Apple LLVM 12.0.0 (clang-1200.0.30.1) [+internal-os, ptrauth-isa=sign+stri on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> import OpenDirectory
Traceback (most recent call last):
  File "<stdin>", line 1, in <module>
  File "/System/Library/Frameworks/Python.framework/Versions/2.7/Extras/lib/python/PyObjC/
OpenDirectory/__init__.py", line 12, in <module>
    objc.pathForFramework("/System/Library/Frameworks/OpenDirectory.framework/Frameworks/
OpenDirectory.framework"),
  File "/System/Library/Frameworks/Python.framework/Versions/2.7/Extras/lib/python/PyObjC/

Big Sur



Traceback (most recent call last):
  File "<stdin>", line 1, in <module>
  File "/System/Library/Frameworks/Python.framework/Versions/2.7/Extras/lib/python/PyObjC/
OpenDirectory/__init__.py", line 12, in <module>
    objc.pathForFramework("/System/Library/Frameworks/OpenDirectory.framework/Frameworks/
OpenDirectory.framework"),
  File "/System/Library/Frameworks/Python.framework/Versions/2.7/Extras/lib/python/PyObjC/
objc/_dyld.py", line 122, in pathForFramework
    fpath, name, version = infoForFramework(dyld_find(path))
  File "/System/Library/Frameworks/Python.framework/Versions/2.7/Extras/lib/python/PyObjC/
objc/_dyld.py", line 117, in dyld_find
    return dyld_framework(filename, framework_name, version)
  File "/System/Library/Frameworks/Python.framework/Versions/2.7/Extras/lib/python/PyObjC/
objc/_dyld.py", line 88, in dyld_framework
    raise ImportError("Framework %s could not be found" % (framework_name,))
ImportError: Framework OpenDirectory could not be found

Big Sur
[GCC Apple LLVM 12.0.0 (clang-1200.0.30.1) [+internal-os, ptrauth-isa=sign+stri on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> import OpenDirectory
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Python 2 on macOS

• Apple is warning us it's going away in a future macOS release

• It's still there in Big Sur Beta 6

• But: it's partially broken!





Stuff is gonna break.
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https://github.com/
scriptingosx/pkgcheck



bash-3.2$ ./pkgcheck.sh /Volumes/AcrobatDCUpd2001220043/AcrobatDCUpd2001220043.pkg 
AcrobatDCUpd2001220043
/Volumes/AcrobatDCUpd2001220043/AcrobatDCUpd2001220043.pkg
Signature:      Developer ID Installer: Adobe Systems, Inc. (JQ525L2MZD)
Notarized:      Yes, Notarized Developer ID
Type:           Flat Distribution PKG
Contains 2 component pkgs

    
    Type:           Flat Component PKG
    Identifier:     com.adobe.AcroServicesUpdater
    Version:        0
    Location:       /tmp/webinstaller
    Contains 1 resource files

    
    Type:           Flat Component PKG
    Identifier:     com.adobe.acrobat.AcrobatDCUpd2001220043
    Version:        20.012.20043
    Location:       /tmp/com.adobe.acrobat.updater
    Contains 94 resource files
    postinstall has shebang #!/bin/bash
    Tools/CheckSpace.py has shebang #!/usr/bin/python
    Tools/mergeplists.py has shebang #!/usr/bin/python
    Tools/TaskExecutor.py has shebang #!/usr/bin/python
    preinstall has shebang #!/bin/bash



bash-3.2$ ./pkgcheck.sh /Volumes/AcrobatDCUpd2001220043/AcrobatDCUpd2001220043.pkg 
AcrobatDCUpd2001220043
/Volumes/AcrobatDCUpd2001220043/AcrobatDCUpd2001220043.pkg
Signature:      Developer ID Installer: Adobe Systems, Inc. (JQ525L2MZD)
Notarized:      Yes, Notarized Developer ID
Type:           Flat Distribution PKG
Contains 2 component pkgs

    
    Type:           Flat Component PKG
    Identifier:     com.adobe.AcroServicesUpdater
    Version:        0
    Location:       /tmp/webinstaller
    Contains 1 resource files

    
    Type:           Flat Component PKG
    Identifier:     com.adobe.acrobat.AcrobatDCUpd2001220043
    Version:        20.012.20043
    Location:       /tmp/com.adobe.acrobat.updater
    Contains 94 resource files
    postinstall has shebang #!/bin/bash
    Tools/CheckSpace.py has shebang #!/usr/bin/python
    Tools/mergeplists.py has shebang #!/usr/bin/python
    Tools/TaskExecutor.py has shebang #!/usr/bin/python
    preinstall has shebang #!/bin/bash



•Third-party tools
•Third-party package scripts
•Your own scripts (and pkgs)



Replacing missing Python



https://www.python.org/
downloads/mac-osx/





• Install to /Library/Frameworks/Python.framework 
(can't easily have Python 2 and 3 installed at the same time)

• Break if you move/rename

• Don't include PyObjC, xattr, or other "Apple" bits

Python.org framework issues



https://github.com/gregneagle/
relocatable-python





$ ./make_relocatable_python_framework.py --help
Usage: make_relocatable_python_framework.py [options]

Options:
  -h, --help            show this help message and exit
  --destination=DESTINATION
                        Directory destination for the Python.framework
  --baseurl=BASEURL     Override the base URL used to download the framework.
  --os-version=OS_VERSION
                        Override the macOS version of the downloaded pkg.
                        Current supported versions are "10.6" and "10.9". Not
                        all Python version and macOS version combinations are
                        valid.
  --python-version=PYTHON_VERSION
                        Override the version of the Python framework to be
                        downloaded. See available versions at
                        https://www.python.org/downloads/mac-osx/
  --pip-requirements=PIP_REQUIREMENTS
                        Path to a pip freeze requirements.txt file that
                        describes extra Python modules to be installed. If not
                        provided, certain useful modules for macOS will be
                        installed.



$ ./make_relocatable_python_framework.py --python-version=3.8.5 \
                                         --destination ~/Desktop/Python3.framework
Downloading https://www.python.org/ftp/python/3.8.5/python-3.8.5-macosx10.9.pkg...
  % Total    % Received % Xferd  Average Speed   Time    Time     Time  Current
                                 Dload  Upload   Total   Spent    Left  Speed
100 28.8M  100 28.8M    0     0   910k      0  0:00:32  0:00:32 --:--:--  705k
Expanding /var/folders/tc/sd4_mtvj14jdy7cg21m2gmcw000495/T/tmphKhCNA...
Extracting /var/folders/tc/sd4_mtvj14jdy7cg21m2gmcw000495/T/tmphKhCNA__expanded__/
Python_Framework.pkg/Payload to /Users/gneagle/Desktop/Python3.framework/Python.framework...
Ensuring correct modes for files in /Users/gneagle/Desktop/Python3.framework/Python.framework...
Analyzing /Users/gneagle/Desktop/Python3.framework/Python.framework...
...............................
/usr/bin/install_name_tool -id @rpath/Versions/3.8/Python /Users/gneagle/Desktop/
Python3.framework/Python.framework/Versions/3.8/Python
/usr/bin/install_name_tool -change /Library/Frameworks/Python.framework/Versions/3.8/Python 
@rpath/Versions/3.8/Python /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/
3.8/bin/python3.8
/usr/bin/install_name_tool -change /Library/Frameworks/Python.framework/Versions/3.8/Python 
@rpath/Versions/3.8/Python /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/
3.8/Resources/Python.app/Contents/MacOS/Python

/usr/bin/install_name_tool -id @rpath/Versions/3.8/lib/libtcl8.6.dylib /Users/gneagle/Desktop/
Python3.framework/Python.framework/Versions/3.8/lib/libtcl8.6.dylib
/usr/bin/install_name_tool -change /Library/Frameworks/Python.framework/Versions/3.8/lib/



$ ./make_relocatable_python_framework.py --python-version=3.8.5 \
                                         --destination ~/Desktop/Python3.framework
Downloading https://www.python.org/ftp/python/3.8.5/python-3.8.5-macosx10.9.pkg...
  % Total    % Received % Xferd  Average Speed   Time    Time     Time  Current
                                 Dload  Upload   Total   Spent    Left  Speed
100 28.8M  100 28.8M    0     0   910k      0  0:00:32  0:00:32 --:--:--  705k
Expanding /var/folders/tc/sd4_mtvj14jdy7cg21m2gmcw000495/T/tmphKhCNA...
Extracting /var/folders/tc/sd4_mtvj14jdy7cg21m2gmcw000495/T/tmphKhCNA__expanded__/
Python_Framework.pkg/Payload to /Users/gneagle/Desktop/Python3.framework/Python.framework...
Ensuring correct modes for files in /Users/gneagle/Desktop/Python3.framework/Python.framework...
Analyzing /Users/gneagle/Desktop/Python3.framework/Python.framework...
...............................
/usr/bin/install_name_tool -id @rpath/Versions/3.8/Python /Users/gneagle/Desktop/
Python3.framework/Python.framework/Versions/3.8/Python
/usr/bin/install_name_tool -change /Library/Frameworks/Python.framework/Versions/3.8/Python 
@rpath/Versions/3.8/Python /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/
3.8/bin/python3.8
/usr/bin/install_name_tool -change /Library/Frameworks/Python.framework/Versions/3.8/Python 
@rpath/Versions/3.8/Python /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/
3.8/Resources/Python.app/Contents/MacOS/Python

/usr/bin/install_name_tool -id @rpath/Versions/3.8/lib/libtcl8.6.dylib /Users/gneagle/Desktop/
Python3.framework/Python.framework/Versions/3.8/lib/libtcl8.6.dylib
/usr/bin/install_name_tool -change /Library/Frameworks/Python.framework/Versions/3.8/lib/



Collecting pyobjc-framework-Automator==6.2.2
  Using cached pyobjc_framework_Automator-6.2.2-py2.py3-none-any.whl (4.9 kB)
Collecting pyobjc-framework-AppleScriptObjC==6.2.2; platform_release >= "10.0"
  Using cached pyobjc_framework_AppleScriptObjC-6.2.2-py2.py3-none-any.whl (3.9 kB)
Collecting pyobjc-framework-EventKit==6.2.2; platform_release >= "12.0"
  Using cached pyobjc_framework_EventKit-6.2.2-py2.py3-none-any.whl (5.6 kB)
Collecting pyobjc-framework-InputMethodKit==6.2.2; platform_release >= "9.0"
  Using cached pyobjc_framework_InputMethodKit-6.2.2-cp36-abi3-macosx_10_9_x86_64.whl (7.5 kB)
Collecting pyobjc-framework-LaunchServices==6.2.2
  Using cached pyobjc_framework_LaunchServices-6.2.2-py2.py3-none-any.whl (3.3 kB)
Collecting pyobjc-framework-ModelIO==6.2.2; platform_release >= "15.0"
  Using cached pyobjc_framework_ModelIO-6.2.2-cp36-abi3-macosx_10_9_x86_64.whl (13 kB)
Collecting pyobjc-framework-CoreMedia==6.2.2; platform_release >= "11.0"
  Using cached pyobjc_framework_CoreMedia-6.2.2-cp36-abi3-macosx_10_9_x86_64.whl (20 kB)
Collecting pyobjc-framework-VideoSubscriberAccount==6.2.2; platform_release >= "18.0"
  Using cached pyobjc_framework_VideoSubscriberAccount-6.2.2-py2.py3-none-any.whl (3.6 kB)
Collecting pyobjc-framework-Metal==6.2.2; platform_release >= "15.0"
  Using cached pyobjc_framework_Metal-6.2.2-cp36-abi3-macosx_10_9_x86_64.whl (21 kB)
Collecting pyobjc-framework-CoreText==6.2.2
  Using cached pyobjc_framework_CoreText-6.2.2-cp36-abi3-macosx_10_9_x86_64.whl (25 kB)
Collecting pyobjc-framework-CoreLocation==6.2.2; platform_release >= "10.0"
  Using cached pyobjc_framework_CoreLocation-6.2.2-cp36-abi3-macosx_10_9_x86_64.whl (9.0 kB)
Collecting pyobjc-framework-OpenDirectory==6.2.2; platform_release >= "10.0"
  Using cached pyobjc_framework_OpenDirectory-6.2.2-py2.py3-none-any.whl (12 kB)
Collecting pyobjc-framework-CloudKit==6.2.2; platform_release >= "14.0"
  Using cached pyobjc_framework_CloudKit-6.2.2-py2.py3-none-any.whl (7.1 kB)



bin/pip3...
Modifying shebang for /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/3.8/
bin/easy_install-3.8...
Modifying shebang for /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/3.8/
bin/pydoc3.8...
Modifying shebang for /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/3.8/
bin/idle3.8...
Modifying shebang for /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/3.8/
bin/python3.8-config...
Modifying shebang for /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/3.8/
bin/2to3-3.8...
Modifying shebang for /Users/gneagle/Desktop/Python3.framework/Python.framework/Versions/3.8/
bin/xattr...

Done!
Customized, relocatable framework is at /Users/gneagle/Desktop/Python3.framework/
Python.framework
bash-3.2$ 





$ sudo ln -s /Users/Shared/Python3.framework/Versions/3.8/bin/python3 /usr/local/bin/python3

Python.framework/Versions/3.8/bin/python3



/Library/MyOrg/Python.framework
/Library/MyOrg/Python2.framework
/Library/MyOrg/Python3.framework



https://github.com/
macadmins/python





But this doesn't help 
with...







/usr/bin/python



So why is python 2 still 
available in Big Sur?



xattr -d com.apple.quarantine some_file_from_the_internet

xattr



bash-3.2$ sw_vers
ProductName: macOS
ProductVersion: 11.0
BuildVersion: 20A5364e

bash-3.2$ file /usr/bin/xattr
/usr/bin/xattr: Python script text executable, ASCII text

bash-3.2$ head -1 /usr/bin/xattr
#!/System/Library/Frameworks/Python.framework/Versions/2.7/Resources/Python.app/Contents/MacOS/Python





Some choices
•Stick with Python 2  

(and ship/install your own Python 2 framework)

•Move to Python 3 
(and ship/install your own Python 3 framework)

•Move to Objective-C/Swift/Go...

•Convert simple scripts to /bin/sh or /bin/zsh



•Stick with Python 2  
(and ship/install your own Python 2 framework)



Python 2 EOL Jan 2020
= no more security patches



•Convert simple scripts to /bin/sh or /bin/zsh 
(not bash!)



•Move to Objective-C/Swift/Go...



github.com/gregneagle/pycreateuserpkg



#!/bin/bash
#
# postinstall for local account install
#
# PlistArrayAdd() by Per Olofsson (aka MagerValp); parts of the rest of the
# script also indebited to work by Per

PlistArrayAdd() {
    # Add $value to $array_name in $plist_path, creating if necessary
    local plist_path="$1"
    local array_name="$2"
    local value="$3"
    local old_values
    local item
    
    old_values=$(/usr/libexec/PlistBuddy -c "Print :$array_name" "$plist_path" 2>/dev/null)
    if [[ $? == 1 ]]; then
        # Array doesn't exist, create it
        /usr/libexec/PlistBuddy -c "Add :$array_name array" "$plist_path"
    else
        # Array already exists, check if array already contains value

user.pkg postinstall



        unset IFS
    fi
    # Add item to array
    /usr/libexec/PlistBuddy -c "Add :$array_name: string \"$value\"" "$plist_path"
}

# set our current directory (the one this script is in)
# dirname is not available in Recovery, so we use this cryptic shell-ism
MYDIR=${0%/*}

# find and source our config file to set our variables
source "$MYDIR/config"

if [ "$3" == "/" ]; then
    # create user using OpenDirectory APIs
    "$MYDIR"/create_user.py "$MYDIR/$USERNAME.plist"
    # we're operating on the boot volume
    if [ "$USER_IS_ADMIN" == "True" ]; then
        # add $USERNAME to admin group
        /usr/sbin/dseditgroup -o edit -a "$USERNAME" -t user admin
    else
        # remove $USERNAME from admin group
        /usr/sbin/dseditgroup -o edit -d "$USERNAME" -t user admin
    fi
    if [ "$ENABLE_AUTOLOGIN" == "True" ]; then
        # copy kcpassword into place

user.pkg postinstall



        unset IFS
    fi
    # Add item to array
    /usr/libexec/PlistBuddy -c "Add :$array_name: string \"$value\"" "$plist_path"
}

# set our current directory (the one this script is in)
# dirname is not available in Recovery, so we use this cryptic shell-ism
MYDIR=${0%/*}

# find and source our config file to set our variables
source "$MYDIR/config"

if [ "$3" == "/" ]; then
    # create user using OpenDirectory APIs
    "$MYDIR"/create_user.py "$MYDIR/$USERNAME.plist"
    # we're operating on the boot volume
    if [ "$USER_IS_ADMIN" == "True" ]; then
        # add $USERNAME to admin group
        /usr/sbin/dseditgroup -o edit -a "$USERNAME" -t user admin
    else
        # remove $USERNAME from admin group
        /usr/sbin/dseditgroup -o edit -d "$USERNAME" -t user admin
    fi
    if [ "$ENABLE_AUTOLOGIN" == "True" ]; then
        # copy kcpassword into place

user.pkg postinstall









        unset IFS
    fi
    # Add item to array
    /usr/libexec/PlistBuddy -c "Add :$array_name: string \"$value\"" "$plist_path"
}

# set our current directory (the one this script is in)
# dirname is not available in Recovery, so we use this cryptic shell-ism
MYDIR=${0%/*}

# find and source our config file to set our variables
source "$MYDIR/config"

if [ "$3" == "/" ]; then
    # create user using OpenDirectory APIs
    "$MYDIR"/create_user.py "$MYDIR/$USERNAME.plist"
    # we're operating on the boot volume
    if [ "$USER_IS_ADMIN" == "True" ]; then
        # add $USERNAME to admin group
        /usr/sbin/dseditgroup -o edit -a "$USERNAME" -t user admin
    else
        # remove $USERNAME from admin group
        /usr/sbin/dseditgroup -o edit -d "$USERNAME" -t user admin
    fi
    if [ "$ENABLE_AUTOLOGIN" == "True" ]; then
        # copy kcpassword into place

postinstall



        unset IFS
    fi
    # Add item to array
    /usr/libexec/PlistBuddy -c "Add :$array_name: string \"$value\"" "$plist_path"
}

# set our current directory (the one this script is in)
# dirname is not available in Recovery, so we use this cryptic shell-ism
MYDIR=${0%/*}

# find and source our config file to set our variables
source "$MYDIR/config"

if [ "$3" == "/" ]; then
    # create user using OpenDirectory APIs
    "$MYDIR"/create_user.py "$MYDIR/$USERNAME.plist"
    # we're operating on the boot volume
    if [ "$USER_IS_ADMIN" == "True" ]; then
        # add $USERNAME to admin group
        /usr/sbin/dseditgroup -o edit -a "$USERNAME" -t user admin
    else
        # remove $USERNAME from admin group
        /usr/sbin/dseditgroup -o edit -d "$USERNAME" -t user admin
    fi
    if [ "$ENABLE_AUTOLOGIN" == "True" ]; then
        # copy kcpassword into place

postinstall



        unset IFS
    fi
    # Add item to array
    /usr/libexec/PlistBuddy -c "Add :$array_name: string \"$value\"" "$plist_path"
}

# set our current directory (the one this script is in)
# dirname is not available in Recovery, so we use this cryptic shell-ism
MYDIR=${0%/*}

# find and source our config file to set our variables
source "$MYDIR/config"

if [ "$3" == "/" ]; then
    # create user using OpenDirectory APIs
    "$MYDIR"/createuser "$MYDIR/$USERNAME.plist"
    # we're operating on the boot volume
    if [ "$USER_IS_ADMIN" == "True" ]; then
        # add $USERNAME to admin group
        /usr/sbin/dseditgroup -o edit -a "$USERNAME" -t user admin
    else
        # remove $USERNAME from admin group
        /usr/sbin/dseditgroup -o edit -d "$USERNAME" -t user admin
    fi
    if [ "$ENABLE_AUTOLOGIN" == "True" ]; then
        # copy kcpassword into place

postinstall



        unset IFS
    fi
    # Add item to array
    /usr/libexec/PlistBuddy -c "Add :$array_name: string \"$value\"" "$plist_path"
}

# set our current directory (the one this script is in)
# dirname is not available in Recovery, so we use this cryptic shell-ism
MYDIR=${0%/*}

# find and source our config file to set our variables
source "$MYDIR/config"

if [ "$3" == "/" ]; then
    # create user using OpenDirectory APIs
    "$MYDIR"/createuser "$MYDIR/$USERNAME.plist"
    # we're operating on the boot volume
    if [ "$USER_IS_ADMIN" == "True" ]; then
        # add $USERNAME to admin group
        /usr/sbin/dseditgroup -o edit -a "$USERNAME" -t user admin
    else
        # remove $USERNAME from admin group
        /usr/sbin/dseditgroup -o edit -d "$USERNAME" -t user admin
    fi
    if [ "$ENABLE_AUTOLOGIN" == "True" ]; then
        # copy kcpassword into place

postinstall



#!/bin/bash
#
# postinstall for local account install
#
# PlistArrayAdd() by Per Olofsson (aka MagerValp); parts of the rest of the
# script also indebited to work by Per

PlistArrayAdd() {
    # Add $value to $array_name in $plist_path, creating if necessary
    local plist_path="$1"
    local array_name="$2"
    local value="$3"
    local old_values
    local item
    
    old_values=$(/usr/libexec/PlistBuddy -c "Print :$array_name" "$plist_path" 2>/dev/null)
    if [[ $? == 1 ]]; then
        # Array doesn't exist, create it
        /usr/libexec/PlistBuddy -c "Add :$array_name array" "$plist_path"
    else
        # Array already exists, check if array already contains value

postinstall



#!/bin/bash
#
# postinstall for local account install
#
# PlistArrayAdd() by Per Olofsson (aka MagerValp); parts of the rest of the
# script also indebited to work by Per

PlistArrayAdd() {
    # Add $value to $array_name in $plist_path, creating if necessary
    local plist_path="$1"
    local array_name="$2"
    local value="$3"
    local old_values
    local item
    
    old_values=$(/usr/libexec/PlistBuddy -c "Print :$array_name" "$plist_path" 2>/dev/null)
    if [[ $? == 1 ]]; then
        # Array doesn't exist, create it
        /usr/libexec/PlistBuddy -c "Add :$array_name array" "$plist_path"
    else
        # Array already exists, check if array already contains value

postinstall



•Move to Python 3  
(and ship/install your own Python 3 framework)



Munki



$ ls -al /usr/local/munki/
total 496
drwxr-xr-x  27 root  wheel    864 Aug 28 09:02 .
drwxr-xr-x  34 root  wheel   1088 Aug 13 14:01 ..
drwxr-xr-x   6 root  wheel    192 Aug 26 21:34 Python.framework
-rwxr-xr-x   1 root  wheel   8124 Aug 25 16:08 app_usage_monitor
-rwxr-xr-x   1 root  wheel  12208 Aug 25 16:08 appusaged
-rwxr-xr-x   1 root  wheel  16560 Aug 25 16:08 authrestartd
drwxrwxr-x   4 root  wheel    128 Nov  4  2019 conditions
-rwxr-xr-x   1 root  wheel  11095 Aug 25 16:08 iconimporter
-rwxr-xr-x   1 root  wheel   2515 Aug 25 16:08 launchapp
-rwxr-xr-x   1 root  wheel   8072 Aug 25 16:08 logouthelper
-rwxr-xr-x   1 root  wheel   3632 Aug 25 16:08 makecatalogs
-rwxr-xr-x   1 root  wheel   4925 Aug 25 16:08 makepkginfo
-rwxr-xr-x   1 root  wheel  49127 Aug 25 16:08 managedsoftwareupdate
-rwxr-xr-x   1 root  wheel  40951 Aug 25 16:08 manifestutil
lrwxr-xr-x   1 root  wheel     45 Aug 10 10:38 munki-python -> Python.framework/Versions/Current/bin/
python3
-rwxr-xr-x   1 root  wheel  25039 Aug 25 16:08 munkiimport
drwxr-xr-x  74 root  wheel   2368 Aug 26 22:32 munkilib
-rwxr-xr-x   1 root  wheel    573 Jun  7  2017 postflight
drwxr-xr-x   3 root  wheel     96 Apr 29 13:48 postflight.d
-rwxr-xr-x   1 root  wheel   1612 Aug 25 16:08 precache_agent
-rwxr-xr-x   1 root  wheel    569 Jun  7  2017 preflight
drwxr-xr-x   4 root  wheel    128 Apr 29 13:48 preflight.d
-rwxr-xr-x   1 root  wheel   3510 Aug 25 16:08 ptyexec



$ ls -al /usr/local/munki/
total 496
drwxr-xr-x  27 root  wheel    864 Aug 28 09:02 .
drwxr-xr-x  34 root  wheel   1088 Aug 13 14:01 ..
drwxr-xr-x   6 root  wheel    192 Aug 26 21:34 Python.framework
-rwxr-xr-x   1 root  wheel   8124 Aug 25 16:08 app_usage_monitor
-rwxr-xr-x   1 root  wheel  12208 Aug 25 16:08 appusaged
-rwxr-xr-x   1 root  wheel  16560 Aug 25 16:08 authrestartd
drwxrwxr-x   4 root  wheel    128 Nov  4  2019 conditions
-rwxr-xr-x   1 root  wheel  11095 Aug 25 16:08 iconimporter
-rwxr-xr-x   1 root  wheel   2515 Aug 25 16:08 launchapp
-rwxr-xr-x   1 root  wheel   8072 Aug 25 16:08 logouthelper
-rwxr-xr-x   1 root  wheel   3632 Aug 25 16:08 makecatalogs
-rwxr-xr-x   1 root  wheel   4925 Aug 25 16:08 makepkginfo
-rwxr-xr-x   1 root  wheel  49127 Aug 25 16:08 managedsoftwareupdate
-rwxr-xr-x   1 root  wheel  40951 Aug 25 16:08 manifestutil
lrwxr-xr-x   1 root  wheel     45 Aug 10 10:38 munki-python -> Python.framework/Versions/Current/bin/
python3
-rwxr-xr-x   1 root  wheel  25039 Aug 25 16:08 munkiimport
drwxr-xr-x  74 root  wheel   2368 Aug 26 22:32 munkilib
-rwxr-xr-x   1 root  wheel    573 Jun  7  2017 postflight
drwxr-xr-x   3 root  wheel     96 Apr 29 13:48 postflight.d
-rwxr-xr-x   1 root  wheel   1612 Aug 25 16:08 precache_agent
-rwxr-xr-x   1 root  wheel    569 Jun  7  2017 preflight
drwxr-xr-x   4 root  wheel    128 Apr 29 13:48 preflight.d
-rwxr-xr-x   1 root  wheel   3510 Aug 25 16:08 ptyexec



$ cat /usr/local/munki/managedsoftwareupdate 
#!/usr/local/munki/munki-python
# encoding: utf-8
#
# Copyright 2009-2020 Greg Neagle.
#
# Licensed under the Apache License, Version 2.0 (the 'License');
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#      https://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an 'AS IS' BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.
"""
managedsoftwareupdate
"""
from __future__ import absolute_import, print_function

import optparse
import os
import re
import signal



$ cat /usr/local/munki/managedsoftwareupdate 
#!/usr/local/munki/munki-python
# encoding: utf-8
#
# Copyright 2009-2020 Greg Neagle.
#
# Licensed under the Apache License, Version 2.0 (the 'License');
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#      https://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an 'AS IS' BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.
"""
managedsoftwareupdate
"""
from __future__ import absolute_import, print_function

import optparse
import os
import re
import signal



autopkg



•Move to Python 3  
(and ship/install your own Python 3 framework)



Converting to Python 3



My Porting Recommendations
• Read "The Conservative Python 3 Porting Guide": 

https://portingguide.readthedocs.io/en/latest/index.html


• Get a copy of Python 3.8.x with common macOS additions


• Update your dependencies:  
If you use third-party modules, install Python 3 versions where your copy of 
Python 3 can find them


• Use python-modernize to automate as much of the conversion as possible.


• Attempt to make code that works in both Python 2.7.x _and_ 3.7+


• Lots of change/test/change/test cycles
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My Porting Recommendations
• Read "The Conservative Python 3 Porting Guide": 

https://portingguide.readthedocs.io/en/latest/index.html


• Get a copy of Python 3.8.x with common macOS additions 


• Update your dependencies:  
If you use third-party modules, install Python 3 versions where your copy of 
Python 3 can find them


• Use python-modernize to automate as much of the conversion as possible.


• Attempt to make code that works in both Python 2.7.x _and_ 3.7+


• Lots of change/test/change/test cycles



python-modernize 
pylint



python-modernize 
pylint

https://bit.ly/34IHLbe



python-modernize



$ python-modernize ./munkipkg



 
 Loading the following fixers:
<snip>
RefactoringTool: Refactored munkipkg
--- munkipkg (original)
+++ munkipkg (refactored)
@@ -33,6 +33,7 @@
 import subprocess
 import sys
 import tempfile
+import six
 
 try:
     import yaml
@@ -541,7 +542,7 @@
         if 'additional_cert_names' in signing_info:
             additional_cert_names = signing_info['additional_cert_names']
             # convert single string to list
-            if isinstance(additional_cert_names, basestring):
+            if isinstance(additional_cert_names, six.string_types):
                 additional_cert_names = [additional_cert_names]
             for cert_name in additional_cert_names:
                 cmd.extend(['--cert', cert_name])
@@ -698,7 +699,7 @@
     pkgrefs = pkginfo_dom.getElementsByTagName('pkg-info')

$ python-modernize ./munkipkg



 import tempfile
+import six
 
 try:
     import yaml
@@ -541,7 +542,7 @@
         if 'additional_cert_names' in signing_info:
             additional_cert_names = signing_info['additional_cert_names']
             # convert single string to list
-            if isinstance(additional_cert_names, basestring):
+            if isinstance(additional_cert_names, six.string_types):
                 additional_cert_names = [additional_cert_names]
             for cert_name in additional_cert_names:
                 cmd.extend(['--cert', cert_name])
@@ -698,7 +699,7 @@
     pkgrefs = pkginfo_dom.getElementsByTagName('pkg-info')
     if pkgrefs:
         for ref in pkgrefs:
-            keys = ref.attributes.keys()
+            keys = list(ref.attributes.keys())
             if attribute_name in keys:
                 return ref.attributes[attribute_name].value.encode('UTF-8')
     return None
RefactoringTool: Files that need to be modified:
RefactoringTool: munkipkg



 import tempfile
+import six
 
 try:
     import yaml
@@ -541,7 +542,7 @@
         if 'additional_cert_names' in signing_info:
             additional_cert_names = signing_info['additional_cert_names']
             # convert single string to list
-            if isinstance(additional_cert_names, basestring):
+            if isinstance(additional_cert_names, six.string_types):
                 additional_cert_names = [additional_cert_names]
             for cert_name in additional_cert_names:
                 cmd.extend(['--cert', cert_name])
@@ -698,7 +699,7 @@
     pkgrefs = pkginfo_dom.getElementsByTagName('pkg-info')
     if pkgrefs:
         for ref in pkgrefs:
-            keys = ref.attributes.keys()
+            keys = list(ref.attributes.keys())
             if attribute_name in keys:
                 return ref.attributes[attribute_name].value.encode('UTF-8')
     return None
RefactoringTool: Files that need to be modified:
RefactoringTool: munkipkg



 import tempfile
+import six
 
 try:
     import yaml
@@ -541,7 +542,7 @@
         if 'additional_cert_names' in signing_info:
             additional_cert_names = signing_info['additional_cert_names']
             # convert single string to list
-            if isinstance(additional_cert_names, basestring):
+            if isinstance(additional_cert_names, six.string_types):
                 additional_cert_names = [additional_cert_names]
             for cert_name in additional_cert_names:
                 cmd.extend(['--cert', cert_name])
@@ -698,7 +699,7 @@
     pkgrefs = pkginfo_dom.getElementsByTagName('pkg-info')
     if pkgrefs:
         for ref in pkgrefs:
-            keys = ref.attributes.keys()
+            keys = list(ref.attributes.keys())
             if attribute_name in keys:
                 return ref.attributes[attribute_name].value.encode('UTF-8')
     return None
RefactoringTool: Files that need to be modified:
RefactoringTool: munkipkg



python-modernize -w



python-modernize -w munkipkg



pylint



$ pylint --py3k ./munkipkg



No config file found, using default configuration
************* Module munkipkg
W:544,49: basestring built-in referenced (basestring-builtin)

------------------------------------------------------------------
Your code has been rated at 9.97/10 (previous run: 9.97/10, +0.00)

$ pylint --py3k ./munkipkg



No config file found, using default configuration
************* Module munkipkg
W:544,49: basestring built-in referenced (basestring-builtin)

------------------------------------------------------------------
Your code has been rated at 9.97/10 (previous run: 9.97/10, +0.00)

$ pylint --py3k ./munkipkg



No config file found, using default configuration
************* Module munkipkg
W:544,49: basestring built-in referenced (basestring-builtin)

------------------------------------------------------------------
Your code has been rated at 9.97/10 (previous run: 9.97/10, +0.00)

$ pylint --py3k ./munkipkg

Find porting resources at https://managingosx.wordpress.com

https://managing
http://osx.wordpress.com
https://managing
http://osx.wordpress.com


python-modernize 
pylint



Common transformations



print vs. print()



print 'Managed Software Update Tool' 
print 'Copyright 2010-2019 The Munki Project' 
print 'https://github.com/munki/munki\n'

Python 2



print 'Managed Software Update Tool' 
print 'Copyright 2010-2019 The Munki Project' 
print 'https://github.com/munki/munki\n'

from __future__ import print_function

Python 2

Python 3-compatible



print 'Managed Software Update Tool' 
print 'Copyright 2010-2019 The Munki Project' 
print 'https://github.com/munki/munki\n'

print('Managed Software Update Tool') 
print('Copyright 2010-2019 The Munki Project') 
print('https://github.com/munki/munki\n')

from __future__ import print_function

Python 2

Python 3-compatible



print >> sys.stderr, 'Python is missing ObjC bindings.'

Python 2



print >> sys.stderr, 'Python is missing ObjC bindings.'

print('Python is missing ObjC bindings.', file=sys.stderr)

from __future__ import print_function

Python 2

Python 3-compatible



str vs. unicode vs. bytes



Python 2
str is "8-bit" "ASCII" string.

you can also store a sequence of bytes in a str

unicode is the type for -- wait for it -- unicode strings

basestring is a superclass for both str and unicode

a = "Hello"

a = u"Hėllø"



Python 2
str is "8-bit" "ASCII" string.

you can also store a sequence of bytes in a str

unicode is the type for -- wait for it -- unicode strings

basestring is a superclass for both str and unicode

Python 3
bytes type: a sequence of bytes

str is now the unicode string type

There is no (useful) superclass for str and byte

a = "Hello"

a = u"Hėllø"

a = "Hėllø"
a = b"Hello"



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = "Hello" 
>>> type(a) 
<type 'str'> 

>>> b = u"Hellø" 
>>> type(b) 
<type 'unicode'> 

>>> c = b"Hello" 
>>> type(c) 
<type 'str'>



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = "Hello" 
>>> type(a) 
<type 'str'> 

>>> b = u"Hellø" 
>>> type(b) 
<type 'unicode'> 

>>> c = b"Hello" 
>>> type(c) 
<type 'str'>



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = "Hello" 
>>> type(a) 
<type 'str'> 

>>> b = u"Hellø" 
>>> type(b) 
<type 'unicode'> 

>>> c = b"Hello" 
>>> type(c) 
<type 'str'>



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = "Hello" 
>>> type(a) 
<type 'str'> 

>>> b = u"Hellø" 
>>> type(b) 
<type 'unicode'> 

>>> c = b"Hello" 
>>> type(c) 
<type 'str'>



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = "Hello" 
>>> type(a) 
<class 'str'> 

>>> b = u"Hellø" 
>>> type(b) 
<class 'str'> 

>>> c = b"Hello" 
>>> type(c) 
<class 'bytes'>



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = "Hello" 
>>> type(a) 
<class 'str'> 

>>> b = u"Hellø" 
>>> type(b) 
<class 'str'> 

>>> c = b"Hello" 
>>> type(c) 
<class 'bytes'>



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = "Hello" 
>>> type(a) 
<class 'str'> 

>>> b = u"Hellø" 
>>> type(b) 
<class 'str'> 

>>> c = b"Hello" 
>>> type(c) 
<class 'bytes'>



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = "Hello" 
>>> type(a) 
<class 'str'> 

>>> b = u"Hellø" 
>>> type(b) 
<class 'str'> 

>>> c = b"Hello" 
>>> type(c) 
<class 'bytes'>



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> a = "Hello"
>>> b = u"Hello"
>>> c = b"Hello"
>>> print a, b, c



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> a = "Hello"
>>> b = u"Hello"
>>> c = b"Hello"
>>> print a, b, c
Hello Hello Hello



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> a = "Hello"
>>> b = u"Hello"
>>> c = b"Hello"
>>> print(a, b, c)



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> a = "Hello"
>>> b = u"Hello"
>>> c = b"Hello"
>>> print(a, b, c)
Hello Hello b'Hello'



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> a = "Hello, "
>>> b = u"wørld!"
>>> print a + b



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> a = "Hello, "
>>> b = u"wørld!"
>>> print a + b
Hello, wørld!



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = b"Hello, " 
>>> b = "wørld!" 
>>> print(a + b)



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = b"Hello, " 
>>> b = "wørld!" 
>>> print(a + b)
Traceback (most recent call last): 
  File "<stdin>", line 1, in <module> 
TypeError: can't concat str to bytes



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = b"Hello, " 
>>> b = "wørld!" 
>>> print(a.decode("UTF-8") + b)



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> a = b"Hello, " 
>>> b = "wørld!" 
>>> print(a.decode("UTF-8") + b)
Hello, wørld!



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> import subprocess 
>>> output = subprocess.check_output(["/bin/ls", "/Users/gneagle"]) 
>>> print output 



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> import subprocess 
>>> output = subprocess.check_output(["/bin/ls", "/Users/gneagle"]) 
>>> print output 
Applications 
Desktop 
Documents 
Downloads 
Dropbox 
Library 
Movies 
Music 
Pictures 
Public 
Sites 
Virtual Machines.localized



$ python3 
Python 3.7.4 (v3.7.4:e09359112e, Jul  8 2019, 14:54:52)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> import subprocess 
>>> output = subprocess.check_output(["/bin/ls", "/Users/gneagle"]) 
>>> print(output) 



$ python3 
Python 3.7.4 (v3.7.4:e09359112e, Jul  8 2019, 14:54:52)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> import subprocess 
>>> output = subprocess.check_output(["/bin/ls", "/Users/gneagle"]) 
>>> print(output) 
b'Applications\nDesktop\nDocuments\nDownloads\nDropbox\nLibrary
\nMovies\nMusic\nPictures\nPublic\nSites\nVirtual 
Machines.localized\n'



$ python3 
Python 3.7.4 (v3.7.4:e09359112e, Jul  8 2019, 14:54:52)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> import subprocess 
>>> output = subprocess.check_output(["/bin/ls", "/Users/gneagle"]) 
>>> print(output) 
b'Applications\nDesktop\nDocuments\nDownloads\nDropbox\nLibrary
\nMovies\nMusic\nPictures\nPublic\nSites\nVirtual 
Machines.localized\n'
>>> print(output.decode("UTF-8"))



$ python3 
Python 3.7.4 (v3.7.4:e09359112e, Jul  8 2019, 14:54:52)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> import subprocess 
>>> output = subprocess.check_output(["/bin/ls", "/Users/gneagle"]) 
>>> print(output) 
b'Applications\nDesktop\nDocuments\nDownloads\nDropbox\nLibrary
\nMovies\nMusic\nPictures\nPublic\nSites\nVirtual 
Machines.localized\n'
>>> print(output.decode("UTF-8"))
Applications 
Desktop 
Documents 
Downloads 
Dropbox 
Library 
Movies 



dictionaries

lists vs. iterators



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> inventory = {"apple": 1, "banana": 2, "orange": 0} 



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> inventory = {"apple": 1, "banana": 2, "orange": 0} 
>>> for fruit in inventory.keys(): 
...     print "%s: %s" % (fruit, inventory[fruit]) 
... 



$ python 
Python 2.7.10 (default, Feb 22 2019, 21:55:15)  
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> inventory = {"apple": 1, "banana": 2, "orange": 0} 
>>> for fruit in inventory.keys(): 
...     print "%s: %s" % (fruit, inventory[fruit]) 
... 
orange: 0 
apple: 1 
banana: 2 



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> inventory = {"apple": 1, "banana": 2, "orange": 0} 



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> inventory = {"apple": 1, "banana": 2, "orange": 0} 
>>> for fruit in inventory.keys(): 
...     print("%s: %s" % (fruit, inventory[fruit])) 
...  



$ python3 
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21)  
[Clang 6.0 (clang-600.0.57)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> inventory = {"apple": 1, "banana": 2, "orange": 0} 
>>> for fruit in inventory.keys(): 
...     print("%s: %s" % (fruit, inventory[fruit])) 
...  
apple: 1 
banana: 2 
orange: 0 



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print inventory.keys()



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print inventory.keys()
['orange', 'apple', 'banana']



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print inventory.keys()
['orange', 'apple', 'banana']
>>> print inventory.keys()[0]



$ python
Python 2.7.10 (default, Feb 22 2019, 21:55:15) 
[GCC 4.2.1 Compatible Apple LLVM 10.0.1 (clang-1001.0.37.14)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print inventory.keys()
['orange', 'apple', 'banana']
>>> print inventory.keys()[0]
orange



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print(inventory.keys())



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print(inventory.keys())
dict_keys(['apple', 'banana', 'orange'])



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print(inventory.keys())
dict_keys(['apple', 'banana', 'orange'])
>>> print(inventory.keys()[0])



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print(inventory.keys())
dict_keys(['apple', 'banana', 'orange'])
>>> print(inventory.keys()[0])
Traceback (most recent call last): 
  File "<stdin>", line 1, in <module> 
TypeError: 'dict_keys' object is not subscriptable



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print(inventory.keys())
dict_keys(['apple', 'banana', 'orange'])
>>> print(inventory.keys()[0])

>>> print(list(inventory.keys()))

Traceback (most recent call last): 
  File "<stdin>", line 1, in <module> 
TypeError: 'dict_keys' object is not subscriptable



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print(inventory.keys())
dict_keys(['apple', 'banana', 'orange'])
>>> print(inventory.keys()[0])

>>> print(list(inventory.keys()))
['apple', 'banana', 'orange']

Traceback (most recent call last): 
  File "<stdin>", line 1, in <module> 
TypeError: 'dict_keys' object is not subscriptable



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print(inventory.keys())
dict_keys(['apple', 'banana', 'orange'])
>>> print(inventory.keys()[0])

>>> print(list(inventory.keys()))
['apple', 'banana', 'orange']
>>> print(list(inventory.keys())[0])

Traceback (most recent call last): 
  File "<stdin>", line 1, in <module> 
TypeError: 'dict_keys' object is not subscriptable



$ python3
Python 3.7.3 (v3.7.3:ef4ec6ed12, Mar 25 2019, 16:52:21) 
[Clang 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> inventory = {"apple": 1, "banana": 2, "orange": 0}
>>> print(inventory.keys())
dict_keys(['apple', 'banana', 'orange'])
>>> print(inventory.keys()[0])

>>> print(list(inventory.keys()))
['apple', 'banana', 'orange']
>>> print(list(inventory.keys())[0])
apple

Traceback (most recent call last): 
  File "<stdin>", line 1, in <module> 
TypeError: 'dict_keys' object is not subscriptable



...and many more



https://python-future.org/compatible_idioms.html



Porting Resources
https://bit.ly/3bHDZAv



Python

Apple

You



Python 2 is EOL.

Apple says they will remove Python

You need to get ready.



Questions?



Tack!


