Today’s topics

What is Git™?
* Using Git with SAS applications

git

Git functions in SAS programming language

* DevOps opportunities: collaboration and continuous
Integration

* Where to learn more

Git and the Git logo are either
registered trademarks or trademarks
of Software Freedom Conservancy,
Inc., corporate home of the Git
Project, in the United States and/or
other countries.
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Where to learn more and practice

IP Pl «) 038/1238 -Into > | ﬂ'* @ O

-
ra
La

#SASUsers #LeamnSAS
SAS Tutorial | How to use Git with SAS

README.md

Using Git with your SAS projects
This project contains supporting materials for the Git & SAS hands-on workshop presented at PharmaSUG 2022.

Setup and tools

To help you to get the most from this workshop, we recommend that you install at least some of the following tools.

You probably won't have all of these tools; select the options that are most interesting to you. We'll demonstrate
techniques for all of these and you'll be able to follow along and practice with those that you have.

* Git client: Install from https://www.git-scm.org/. This may require administrative privileges on your laptop to
install.

* GitHub account: free at http://www.github.com/join

e SAS OnDemand for Academics account (for some exercises)

Optional: SAS Enterprise Guide 8.2 or 8.3 with access to a SAS environment (can be local)

Optional: VS Code -- and optionally with the new SAS language extension

Optional: GitHub Desktop - Git Ul specifically for GitHub projects

Optional: SAS Studio 3.81 Basic with access to local SAS (requires admin privileges to install/configure)

Materials and exercises

® Presentation slides (PDF)

o Exercise 01: Create your first Git project

s Exercise 02: Connect your SAS to Git (SAS Enterprise Guide)
s Exercise 03: Connect your SAS to Git (SAS Studio)

* Exercise 04: Clone an existing SAS code project

* Exercise 05: Using SAS functions to work with Git

* Exercise 06: Using VS Code to manage SAS projects
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https://github.com/sascommunities

What is Git?

Git is a distributed version control system

Distributed — each developer has a “clone” of the code repository

Workflows — feature-based, experiment branches, prod/test/dev,
patch/cherry-pick

Open source — Git software is free and open source.

Several commercial systems (GitHub, GitLab, Bitbucket, and more) add features and
enterprise-readiness.
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Benefits of using Git with SAS

Author:  Mike Henderson | Date: 4{29.’2'02015:5-4:21‘ Commit hash: a039de1248793e17b3f00ealb194ecfbl1f384e

flexible number of ISOChangeDate and SocialDistancingChange CCF/COVID19.5as
- I50ChangeDate is now a string delimited by : that can handle none, sing 7
-SocialDistancingChange is now a string delimited by : that can handle no

- Break - If the file run_scenarios.csv has a column added it will not be use 8

Version control

11 *

12

fmacro EasyRun(Scenario, Incubatio
- SocialDistancing,
- ISOChangeDate3,So
SocialDistancing,

o= 4T areDareo

Commit (93)
Graph

(

Gf Start Page | }# covid-19-sas x

v 3 master * |4 Pull= [§| Push

Collaboration

History

Message
new cc templates
Merge pull request #6 from sassoftware/Social-Distanc
origin/5ocial-Distancing-Shifts = Adjusted to handle
Added supporting decumentation
rebuild: change in Sigma default in keyword paramete
Add SAS programs to fetch public COVID-19 data
+ master Add SAS code to fetch public COVID-1¢
progress
flexible number of I50ChangeDate and SocialDistancir
Update orchestrate.sas

remove extra variables from model_final

Author

Mike Henderson
Mike Henderson
Mike Henderson
Chris Hemedinger
Mike Henderson
Chris Hemedinger
Chris Hemedinger
Mike Henderson
Mike Henderson
Andrew Williams

Mike Henderson

Date
4/30/2020 15:10:2
4/30/2020 13:17:2
4/30/2020 13:05:1
4/30/2020 11:45:2
4/30/2020 10:48:3
4/30/2020 10:37:3
4/30/2020 10:11:1
4/30/2020 09:46:2
4/29/2020 15:54:2
4/29/2020 11:04:3
4/28/2020 11:30:3

eelBbad
dZ2e382c
379c816
a05%del
Obedd70
e5ae023

DevOps/automation

(v}

GitHub Maintainers > sassoftware org -

Conversations  Files Wiki +

GitHub 51 1726 01

Pull request closed: “fix a bug in load\ weights\(\)"
m_ kesmit13
If ii | 511720191236 PM UTC-05:00)

The push fixes a bug in load_weights() The issue happens when load caffemodel.h5 as a model and model weights.
The path option is a server-side path. ‘if os.path.isfile(path):' is intended to check if the file exists but it is operating
on client-side. | don't think we have a method to check server-side file by client python, so | remove the outer if
statement.

¥ Py’ Py

Pull request #: 133

Add a comment View in GitHub

& Reply
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Git has its own lingo
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SAS tools that integrate with Git

SAS Enterprise

Guide SAS Studio

SAS SAS Data

programming

Integration
Studio

And more!

SAS Viya products add
more Git integration
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SAS Enterprise Guide with external repo

utube-api - SA5 Enterprise Guide

File Edit View Program Tools Help @ [¥- [ - =: 2 W MIS94

@ Git Repositories v x Gf Start Page | | sas-youtube-api x A

P sas-youtube-api ¥ [F main v |4 Pull- 3] Push (5
[} H
B D Clone [ Add : Commit{f)  History -
Current Repository Graph Message Author Date Commit ID
i §* sas-youtube-api + main  origin/main  origin/master Catch up work sascrh 8/12/2020 21:29:5 e5d63cT
+ Other Repositories Merge branch 'master’ of gitlab.sas.com:sascrh/sas-youtube-api Chris Hemedinger  5/7/2020 16:27:07 e416ef5
b sas-dummy-blog Add support for Brightcove SASGF videos Chris Hemedinger  5/7/2020 16:24:27 daal1702
o sas-netflix-git Add README.md Chris Hemedinger  5/1/2020 14:50:27 274846
P leam-sas Add shell script to run Chris Hemedinger  5/1/2020 14:25:58 3b12157
¥ sas-zip-macros Add SAS pregrams to pull data from YouTube Chris Hemedinger  5/1/2020 141401 70424d2
Author  sascrh Date: 871272020 21:29:51 Commit hash: e5d63c7994af2dbdbababbafo3fifoc78abd361h
Catch up work adhocplots.sas
1 diff --git a/adhoc_plots.sas b/adhoc plots.sas
2 new file mode 100644
3 index 0000000..8d0al20
~ Merge branch 'master’ of gitlab.sas.com:sascrh/sas-youtube-api@ed 1l 4 _
Servers v ®) adhoc_plots.sas
5 #++ bfadhoc plots.sas
&5 (® adhoc_plots2.sas
6 Difference (@& -0,0 +1,27 @&)
[E (#®) bc_prep.sas
v i} Servers 7 +ods html5(id=eghtml) gtitle;
(@ bc_sasgf_monthly.sas
.o, > Local £ +title "SAS User YouTube views";
08 N o (@) youtubesh
PR @ yt sssgf meta.sas 9 +proc sgplot data=yt.youtube sasuser va;
> SASApp_TLS = - ’
¥ : in= .
(m| 3 SASApp_WFA (B)ii el e 10 vbar month / response=views dataskin=matte;
> Special (®) yt_sasuserschannel_countries.sas 11 e e CH NN
& OLAP Servers (w) yt_sasuserschannel_groups.sas 12 s e
[® Private OLAP Servers (@ yt_sasuserschannel_uploads.sas 13 + yaxis grid display=(noclakel);
14 + xaxis label="Monthly views";
15 +run;
B
1g .

tReady (0 A0



Git integration with SAS Studio

SAS® Studio - Develop Code and Flows

New Options View [ Open [ Save All Bl SAS Studio compute context

<«
. N Start Pag " wordle-sas
B)  GitRepositories [5 Start Page P wordle-sas x  +

B:Clone [MAdd

[z wordle-sas y Pull main 7 Push main

Current repository Current branch Last pulled: Mar ... Last pushed: Mar 27
Current Repository
Commit History
“¥ wordle-sas -
v main Message Author Date Commit ID

origin/main | Clean up afewt... Chris Hemedinger Mar 18,2022, 11:10:... 0685848

4 Other Repositories
fix yet another typo in README Chris Hemedinger Mar 17,2022, 2:25:0. .. cBae053

P sas-netflix-git

¥ sas-microsoft-graph-api fix another typo in README Chris Hemedinger Mar 17,2022,9:49:1. . ab844b2
fix typo in README Chris Hemedinger Mar 16,2022, 8:14:0. .. 323b187
add Twitter poll image Chris Hemedinger Mar 16,2022, 3:44:4. . 6d3f74d
change to using DATA step object forg... Chris Hemedinger Mar 16,2022,2:56:2. .. eabdbZb
add example showing SASViya Chris Hemedinger Mar 16,2022, 12:52:. . 97babaf

add more instructions and example ima... Chris Hemedinger Mar 16,2022, 12:39:... f08361a

initial commit for Wordle in SAS Chris Hemedinger Mar 16,2022, 10:45:... d7b73ct

Author: Chris Hemedinger Mar 18, 2022, 11:10:15 AM 0685848427054bdf111dc680bbbbaech8... — O

Clean up a few things | found while diff --git a/wordle-sas.sas b/wordle-sas.sas index 9c5e857..d2b735¢ 100644 --- a/wordle-sas.sas +-
writing the blog @@ -59,7 +59,7 @@ supply 'seed’ value to set the word explicitly, good for testing
run;
%end:
Parent: c82e053 data status:
- array check{5} $ 8 checked1-checked5;
@ [# wordle-sas sas + array check{5} $ 1 checked1-checked5;
length status $ 5;
stop;
run;
@@ -67,6 +67,7 @@ supply 'seed’ value to setthe word explicitly, good for testing

B) Recover (1) | £ Submission (0)
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New Git functions in SAS language
Functions added in SAS 9.4 Maint 6 and SAS Viya

New SAS functions that mirror most of the Git commands that users are
familiar with.

Select functions - All documented by searching “Git functions” on support.sas.com.

Name change: GITFN* - GIT* in SAS Viya



https://go.documentation.sas.com/?docsetId=lefunctionsref&docsetTarget=n1mlc3f9w9zh9fn13qswiq6hrta0.htm&docsetVersion=9.4&locale=en

Demo

Copyright © SAS Institute Inc. All rights reserved.



Connecting SAS to Git
SSH or HTTPS

Supports SSH or Supports HTTPS Supports SSH or
HTTPS HTTPS

/* Fetch latest code from GitHub =/
adata _null_;
rc = gitfn_clone(
"git@github.com:sascommunities/sas-dummy-blog.git",
"&repoPath.",
"cjdinger",""
"/u/sascrh/.ssh/id_rsa.pub",
"/u/sascrh/.ssh/id_rsa");
put rc=;
run;

Copyright © SAS Institute Inc. All rights reserve d.



Register SSH key

GitLab example
GitLab settings SAS Studio settings

& GitLab  Projeds~ Groups~  More B v  Search or jump to...

SSH Keys Edit Profile

SSH Keys Add an SSH key

X d an 53H keyv vo ed to generate one wisting key.
SSH keys allow you to establish 3 secure To add an S5H key you need to generate one or use an existing key

connection between your computer and

K Frofile na
GitLak. &

Paste your public SSH key, which is usually contained in the file '~/.ssh/id_ed25519.pub’ or
'~/.ssh/fid_rsa.pub’ and begins with 'ssh-ed25519' or 'ssh-rsa’. Don't use your private SSH key. GitLab

ssh-rsa
ALAABINZACTYC2EAAAADAQABAAARGQOC 3007 +q5xUg2b1Yh5DH+8TZOMTULS3h
FATHRRAKEEthel +AH T AvrBe i atom ok Aliiel 2 £ 600 2eaBin L MAaFR] Sath 2 411 VR /TELF~S0

INYVL !/ PIMUBCVZGUSPSALIVIUVYL LM+ LN 3WVLELTOCINGO TUUUPTUTXFUWS XS+ + NSoK |
eVaWhZMkh3Ese82Xaosla/KdimOxFrdOCgcBhPSuFdK1JZwsZatfdZObkkwXHI4Yptm Dy Tg

Title Expires at

chris.hemedinger@sas.com mm/dd/yyyy

Add key

Your SSH keys (4)

chris.hemedinger@sas.com 2 £3:1a:dd:b8:98:6F.5c:d3:2%:3b:3e:80:de:76:d 042

Last used: 17 hours ago Expires: Mever Created 17 hours ago

Copyright © SAS Institute Inc. All rights reserved.




Generate an access token for HTTPS
Required for single-signon (SSO) or 2-factor auth

HTTPS access requires username
and password Creating a personal access token

| ﬂ Stea d Of a CCO U nt pa SSWO rd, You should create a personal access token to use in place of a password

with the command line or with the API.

use access token

Access tokens convey specific
perm ISSIONS (a P | , e e AML single sign-on" and
read_repository,
write_repository, etc.) From GitHub doc

Protect your access token!

SdS

&)
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Register access token
GitLab example
GitLab settings - - - o o SAS Studio settings

Access Tokens

Personal Access Tokens Add a personal access token Edit Profile

You can generate a personal access token for Enter the name of your application, and we'll return a unigue personal access token

each application you use that needs access to
PRic ! Name

the GitLab API. SSH HTTPS

You can also use personal access tokens to
authenticate against Git over HTTP. They are the
only accepted password when you have Two-
Factor Authentication (2F4) enabled

Expires at SSL Certification:

Scopes
O api
Grants complete read/write access to rojects
y, and the p

[ read_user
Grants
cjdinger

Email: *
groups and projects, the container registry, and the

chris.hemedinger@sas.com

private projects using Git-over-HTTP or the Repository Password

SO RSR OB RN RRRR RN RN RN BOR RN RN RORRBRRRRIRIRRRS %
[ write_repository
Grants read-write access to repositories on private projects using Git-over-HTTP (not using the

personal access token

m Cancel
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Git Bash (CLI)

Use other tools alongside SAS

4> MINGWB4:/c/Projects/GitDemo,/sas-zip-macros

/c/Projects/GitDemo/sas-zip-macros
$ git status

Glt G Ul or GItH Ub DeSktOp ggugrg:;:cﬂaﬂ up to date with 'origin/main’.

VS Code

) File Edit Selection View Go

@ EXPLORER

“ OPEN EDITORS
X () README.md
= zipfiles list details.sas
“ SAS-ZIP-MACROS
1 i) README.md

= zipfiles_list_details.sas

zipfiles_list_extract.sas

Changes not staged for commit:

(use "git add <file>..." to update what will be committed)
( use ) rfile Edit View Repository Branch  Help = O X
Q Current repository S p Current branch o Push origin o
5as-Zip-macros master Last fetched 4 minutes ago

Run Terminal Help README.md - sas-zip-macros - Visual Studio Code

i) README.md X £ Zzipfiles list deta

1 changed file

) README.md > ) # FILENAME ZIP in SAS > [ ## ZIPpy detail St

M # FILENAME ZIP in SAS

SAS macros that help to list §
published in The SAS Dummy b1 iSuIEC
filename-zip-details/) Unstaged C|

## ZIPpy details: a solution
Here's my basic approach to t

First, create a list of all o
that are compressed within.

— |
T'wa alrasdy charad thic tarh
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How to organize your SAS projects in Git
Read the blog article

Don't create one huge repo How to organize your SAS projects in Git

Don't organize based on
dept org structure

Design with collaboration in
mind

Re-use /B, Ownership €/

Work with Git features, not
against them
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https://blogs.sas.com/content/sasdummy/sas-projects-git/

Git integration is just the beginning
From there, trigger other operations

Gerrit for code review

Jenkins or Travis Cl for build, deployment, and other continuous

Integration

Trigger notifications/alerts in Slack, Microsoft Teams

E GitHub Maintainers > sassoftware org -

Conversations Files Wiki

Q GitHub 51 12:36 Py

Pull request closed: “fix a bug in load\ weights\(\)"

fm kesmit13
,g'%.- ‘I 5112019 1236 PM (UTC-05:00)

The push fixes a bug in load_weights() The issue happens when load caffemodel.h5 as a moj
The path option is a server-side path. 'if os.path.isfile{path):' is intended to check if the file
on client-side. | don't think we have a method to check server-side file by client python, so
statement.

Repository: sassoftware/python-dlpy

Pull request#: 133

Add a comment View in GitHub

<« Reply

Gsas

GitHub Stats  2:00 PM

sassoftware GitHub activity

& Recent sassoftware activity 0TMAY2019
-)SaS As of 07MAY2019:14:00:07

R

Recent repos (14 days) quickstart-sas-grid-common, quickstart-sas-grid-azure
Pull requests (7 days) quickstart-sas-viya-gcp: 1, sas-visualanalytics-thirdpartyvisualizations: 2, viya-ark: 2

View Report (SWW) sassoftware GitHub

<« Reply
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Learn more

Using Git with SAS (SAS Users YouTube)

Git & SAS Workshop (GitHub project)

Git functions in SAS 9.4 and SAS Viya (doc)

Using Git in SAS Enterprise Guide (doc)

Git with SAS Studio and SAS Enterprise Guide (video)

SAS Software on GitHub

Using built-in Git operations in SAS (blog)

How to organize your SAS projects in Git (blog)

DevOps with SAS 9: SAS code, GitLab, and Jenkins (community)
developer.sas.com for SAS app development

Pro Git by Scott Chacon and Ben Straub, free online book about Git
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https://youtu.be/0eVhllpj11A
https://github.com/sascommunities/git-workshop
https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsref/n1mlc3f9w9zh9fn13qswiq6hrta0.htm
https://go.documentation.sas.com/?activeCdc=egdoccdc&cdcId=egcdc&cdcVersion=8.2&docsetId=egug&docsetTarget=p1ov5qodzk4ur2n1r200wdr5jz75.htm&locale=en&docsetVersion=8.2
https://go.documentation.sas.com/doc/en/egcdc/8.3/egdoccdc/egug/p1ov5qodzk4ur2n1r200wdr5jz75.htm
https://github.com/sassoftware
https://blogs.sas.com/content/sasdummy/2019/01/17/git-in-sas/
https://blogs.sas.com/content/sasdummy/2020/11/10/sas-projects-git/
https://communities.sas.com/t5/SAS-Communities-Library/DevOps-Applied-to-SAS-9-SAS-Code-GitLab-and-Jenkins/ta-p/676039
https://developer.sas.com/
https://git-scm.com/book/en/v2

Q&A

Sas.com

Sas

)
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