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Introduction

> Definition

“Continuous integration (Cl) is the practice of merging all
developers' working copies to a shared mainline several
times a day”

“Continuous delivery (CD) [..] produce software in short
cycles, ensuring that the software can be reliably released at
any time and, when releasing the software, without doing so

manually.”
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» Practices
» Code repository
» Automatic build pipeline
> Self-testing
» Automate deployment
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Introduction

» Cl/CD for SAS Processes?

» Typically independent small components (standalone macros)
» Rarely "huge” system with cross-dependencies

» Often not 1:1 usable

» Use for Complex tools

» SAS huge applications
» R-Shiny etc.




Introduction

» Automation for SAS Processes?
» Cl/CD comes with principles and rules
» Advantages for "simple” SAS development

» Advantages
» Version Control (Git)
» Automated tests
» Automated documentation
» Automated deployment
» Pipelines!




Pipelines

Continuous integration pipeline (Cl)

> Pipelines for various tasks
" XDEDITD

Auto m ated Data F I OW Continuous development pipeline (CD)

Rewew
Data in Quality Dellver to
“« ” Pr in

Setup Study Flow
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Create Create Load Study
Folder Auto-
Metadata
Structure Programs




Pipelines &

Continuous integration pipeline (Cl)

» Pipeline support P i P rn P e §

> Trlgger Plpellne to Start Continuous development pipeline (CD)

> Processes to run a pipeline P o, ) sose ) e 2

» Rules what on issues / states
» Tools supporting / running pipeline

» GitHub and GitLab great pipeline support
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Use Cases

» SMILE - Smart SAS Macros (open-source macros
» Create flat PDF files, Merge PDF files, Read PDF Bookmarks ..

» Macros development
» Example programs

» Documentation

» Publication

https://katjaglassconsulting.github.io/SMILE-SmartSASMacros/

[\ ] SMILE - Smart SAS Macros

SMILE - Smart SAS Macros

Overview

Macros

smile_attrc

smile_attrn

smile_attr_var
smile_ods_document_flat_label
smile_pdf_merge
smile_pdf_read_bookmarks
smile_replace_in_text_files
smile_url_check

smile_url_download

Example Programs

smile_attrc

smile_attrn

smile_attr_var
smile_ods_document_flat_label
smile_pdf_merge
smile_pdf_read_bookmarks
smile_smile_replace_in_text_files

smile_url_check

TEST_SMILE_ODS_DOCUMENT_FLAT_LABEL

Example program for macro calls of %smile_ods_document_flat_label

« Author : Katja Glass
e Creation :2021-02-18
* SAS Version: SAS 9.4

¢ License: MIT

Initialize macros

%LET root = <path>;
OPTIONS SASAUTOS=(SASAUTOS, "&root/macros");

set options for nice layout

OPTIONS NODATE NONUMBER NOCENTER ORIENTATION=landscape;
TITLE;FOOTNOTE;
OPTIONS PS=35;

Example 1 - empty ODS Document - warning expected

SMILE-SmartSASMacros
5 Stars- 2 Forks

Table of contents

Example 1 -empty ODS
Document - warning expected

Example 2 - not existing 0DS
Document - error expected

Example 3 - create flat navigation
PDF using one 0DS DOCUMENT

Example 4 - create flat navigation
PDF using multiple 0DS
DOCUMENT - with re-labeling

Example 5 - create flat navigation
PDF using multiple 0DS
DOCUMENT

Example 6 - create flat navigation
PDF using multiple 0DS
DOCUMENT - no entry for some
items

Example 7 - create flat navigation
PDF using multiple 0DS
DOCUMENTS with custom TOC

Example 8 - create flat navigation
PDF using multiple 0DS
DOCUMENTS - many outputs



https://katjaglassconsulting.github.io/SMILE-SmartSASMacros/
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Processes S5
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» Develop open-source SAS macros
» SAS macros (+ documentation in header)

» SAS example programs
(+ documentation in comments)

» Documentation website TEST_SMILE_PDF_MERGE

) SMILE - Smart SAS Macros

Overview
» Source release
smile_attrc Example program for macro calls of %smile_pdf_merge
smile_attm + Author : Katja Glass
smile_aftr_var

* Creation:2021-02-18
smile_ods_document_flat_label

smile_pdf_merge * SAS Version: SAS 9.4
smile_pdf_read_bookmarks * License: MIT

smile_replace_in_text_files o .
Initialize macros and variables

smile_url_check

smile_url_download %LET root = <path>;
%LET out = &root/results;

Example Programs
P °9 %LET libPath = &root/lib;

cmils ottrn




Processes

» Develop open-source SAS macros
» SAS macros (+ documentation in header)

» SAS example programs
(+ documentation in comments)

» Documentation website
» Source release

M L o




-nvironment

»Cloud SAS OnDemand for Academics®

push / store programs
in GitHub

m Local PC GitHub

Files Manually up- & Version Control Files

aDp/,bati download Files
Cloud On
SAS OnDemand for

Academics®

SAS Studio




-nvironment

» SAS Development Environment (OnDemand)

> Di ing fi i
|sgust|n.g file halndllng B g ........ O
» Automation required! — L°:7;:c‘ L
” i
’?? = ? S
R ¢
> Upload Pipeline N » Download Pipeline
> (pull files from GitHub) > (pull files from cloud)

» push files to cloud » push files to GitHub




-nvironment

» SAS Development Environment (OnDemand)

> Dng USting fi l.e handl.ing g pushfi:tg;aHrLrgzmmsO
» Automation required! . L°:7;:c‘ ) Voo

' SASPy

Cloud ‘
SAS OnDeman d for ~ .
a ics®
Browser
SAS Studio




-nvironment

» SAS Development Environment (OnDemand)

push / store programs
Pvth :
ython in GitHub

;‘\\ P Program )
Cow ol é
55 (e *
O GitHub
9

Version Control Files

oo
m Local PC

Files

oo

Cloud
SAS OnDemand for

Academics®

Browser

SAS Studio




-nvironment

> SASPy

» Interface to SAS!
» SAS 9.4 or above (for learning SAS OnDemand for Academics)
» Python 3.x or above

Up-/Download snippets
Files & Data

Mix SAS &
Execute SAS Python

pPrograms



https://github.com/sassoftware/saspy

Processes

» Macro Update Processes

» Upload
» Create a ".zip backup @ PPr:/)tghrgnm
» Overwrite files
» Download
» (Push to GitHub)
? Browser
» Develop in SAS Studio & ) SAS Studio




Processes (?"

»Python Upload

> Zip all "overwrite” files (use SASJs open-source zip Mmacro)

11 = sas.submit(
filename mc url "https://raw.githubusercontent.com/sasjs/core/main/all.sas";

%inc mc;
%mp_zip(in = /home/u00000000/smile/macros,
type = diretory,

outname = 2021-04-21-macros,
outpath = /home/u0000000/smile/);

")




Processes

»Python Upload
» Upload all files in folder

def upload files from_path(from_path, to path):
myFiles = [f for f in listdir(from_path) if isfile(join(from _path, f))]
for file in myFiles:
print("upload file to SAS: " + file)
sas.upload(join(from _path, file),to path + "/" + file)

upload files from_path("C:\\smile\\macros', "/home/u00000000/smile/macros")




Processes

» Examples Development @y O
» Same approach el gl

> Upload/download files Gitub

Version Control Files
Local PC
. . . Files
» Version control in GitHub - \ g
» Working in SAS Studio " academise S m

. Browser
) SAS Studio




Processes

» Documentation

Microsoft Word® ?

M -




Processes

» Documentation

\YERTIELYA Framework |
m




Processes

» Documentation

M -




Processes

> Web Documentation

» Creating Webpage
» Use tools, e.g. SASJs (Doxygen) or MKDocs

»SASJs (open-source)

» Auto-documentation
» Requires SASJs Header
» Mainly Macro documentation

https://github.com/KatiaGIassConsuI_
»Host \X/ebpage https://katjaglassconsulting.github.io
» Along with Code -> GitHub Pages!

Macros Examples Documentation



https://github.com/KatjaGlassConsulting/SMILE-SmartSASMacros
https://katjaglassconsulting.github.io/SMILE-SmartSASMacros/

Processes

> Web Documentation

» Header (own format)
> Additionally Example documentation e | TEST_SMILE_PDF_MERGE

Macros

> M K DOCS F ra m ewo r k ( M ate ri a l) smile_attre Example program for macro calls of %smile_pdf_merge

smile_attrn » Author: Katja Glass

N SMILE - Smart SAS Macros

smile_attr_var

> C reate markdown pag eS smile_ods_document_flat_label » Creation :2021-02-18
' smile_pdf_merge + SAS Version: SAS 9.4
> CO m pl l.e to \X/e b pag e smile_pdf_read_bookmarks « License: MIT

smile_replace_in_text_files

> Pipeline to compile / host in GitHub Pages | smesee

smile_url_download

Initialize macros and variables

%LET root = =<path=;
%LET out = &root/results;

Example Programs
ple Frog %LET 1ibPath = &root/lib;

crnila ot

Macros Examples Documentation




Processes

» Markdown creation
> Text file format

» Core information available
> Header information
» Comments in examples

> Markdown automatization!
> Scan files
» Create documentation

SMILE stands for 5 mart SAS M acros - an I
The macros could easily be made available in any SAS envi

"7 Tsas
FILENAME macros URL "https://raw.githubusercontent.com/Kat

%INCLUDE macros;

The following macros are available in the SMILE - Smart S

Macro | Description

| ---

smile_attr var |Function-style macro to return a variable
smile attrc |Function-style macro to return a character af
LABEL, LIE, MEM, MODE, MTYPE, SORTEDBY, SORTLVL, SORTSEQ,
smile attrn |Function-style macro to return a numeric att

Macros Examples Documentation




Processes

Call macro to merge documents, additionally store GROOVY program

> Information Extraction

» File processing with SAS
(Paper in German available) ,giiiile :zgzij;fﬂerge-outpuﬂ.pdf

, pdfbox_jar_path = &libPath/pdfbox-app-2.6.22.jar

, sourcefile = &out/pdf_merge_programil.sas

» Examples should contain outputs / | ;e o
[OgS / datasets Desired PDF file has been created

> SC a n e fet. Table 1: By Group Report about shoes
Region=Canada
| [ Table 1: By Group Report about shoes R
> Exec u te g Table 2: Multiple outputs - Cars for make = Acura | Boat $17.720
[? Table 3: Multiple outputs - Cars for make = Audi ‘ ""’D""‘ ‘Z':
1 . P Table 4: Multiple outputs - Cars for make = BMW f ;:: -
» Retrieve content for documentation

» Store in markdown
» Screenshots to take manually

Macros Examples Documentation



https://www.glacon.eu/resources/2019-KSFE-Beitrag.pdf

Processes

» Documentation flow
» SAS Macros to create documentation
» Execute then through Python

Render
Python
| Y g Documentation
WO ' Program _ _
N\a(\gdod (Live Preview)
\%Z \0°
(e W
OO0

| oo

[ oo

[ oo
Cloud

Macros Examples Documentation




Processes &

> Release!

Python
Program

a‘\‘d

R

Release and host
in GitHub

m Documentation Release




Processes

» Fluent Development
» Automation, easy additional development and release!

m S —

> Low effort for new features -> quick release cycles
» Testing (automation)
» Documentation (automation)




Processes &

SAS® Studio AS-Programmierer @ o Abmelden
> | O O lS « Serverdateien und -ordner [# smile_pdf_merge.sas X
*- & & T B O CODE LOG ERGEBNISSE
. 4 €8 odaws02-euw & © HELBE B & » a * 5 i €]

» SAS Studio® il IR
4 [ Dateien (Home) |%********x************************x*********x***********
b [l packages %* Project : SMILE - SAS Macros, Intuitive Library Ex

[ b [ sas-dev %* Macro : smile_pdf_merge

> M KDOCS + M aterlal X %* Parameters : DATA - Input dataset containi
> I sasjs_test %* INFILE containing sing
> [ saspy %* BOOKMARK containing th
I [l sasuzervid % OUTFILE - Output PDF file (not i

» GitHub + Pages

R¢  SMILE - Smart SAS Macros

Pulls Issues Marketplace Explore g ; SMILE - Smart SAS Macros T E ST_S M | l_ E_P D F_M E R G E

Overview
H KatjaGlassConsulting / OUnwatch v 2 K Unstar | 5 Y Fork 2
Macros
SMILE-SmartSASMacros smile_attre Example program for macro calls of %smile_pdf_merge
<> Code (@) Issues 1l Pull requests (¥) Actions [ Projects 11 Wiki @) Security smile_attrn « Author: Katja Glass

smile_attr_var

¥ main - P—— Ao About & smile_ods_document_flat_label
smile_pdf_merge

s Creation:2021-02-18

* SAS Version: SAS 9.4
SMILE is a package for

&% KatjaGlassConsulting minor documentation update [u on6Mar )48 Smart SAS Macros - an smile_pdf_read_bookmarks « License: MIT
intuitive library extension smile_replace_in_text_files o )
docs docs: include documentation for smile_r... 2 months ago _ Initialize macros and variables
0 Readme smile_url_check
lib include dependency placeholder 2 months ago .
P e ? &5 MIT License smile_url_download

%LET root = <path=;
%LET out = &root/results;
%LET libPath = &root/lib;

macros docs: include documentation for smile_r... 2 months ago

Example Programs

crmila ot
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Additional Use Cases
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Additional Use Cases

» Open Source Portal for Clinical Study Evaluations (Web)
» Collection of open source tools, scripts & macros, APIs, links, ..

Tool Name Description Type Class Lang.. Mod Date Lineno.
SMILE v Showd Show 2 w Sl w
SMILE smile_attr_var  Function-style macro to return a variable attribute  Macro Utility SAS 2021-02-19 13

of a dataset. The following attributes are available:
VARTYPE, VARLEN, VARLABEL, VARFMT and
WVARINFMT

SMILE smile_attre Function-style macro to return a character attrib- Macro Utility SAS 2021-02-19 13

ute of a dataset. The following attributes are avail-



https://www.glacon.eu/portal

Additional Use Cases

» Collect macro information

Ty TR @ER e o e e |
(SAS) , ,

» Get timestamps GitHub e

SMILE smile_attr_var  Function-style macro to return a variable attribute  Macro Utility SAS 2021-02-19 33

( Pyt h O n ) of a dataset The following attributes are available:

VARTYPE, VARLEN, VARLABEL, VARFMT and
VARINFMT

j M e rg e & eX po rt to J SO N SMILE smile_attrc Function-style macro to return a character attrib- Macro Utility SAS 2021-02-19 a3
(S c S) ute of a dataset. The following attributes are avail-

» Embed JSON Iin webpage
(Python, copy from SAS server to local)

» Version control (private GitLab)




Use Cases

» Conference Video Search (PHUSE, RinPharma, Rstudio - Web)

Group : Playlist
PHUSE PHUSE Educatio..
PHUSE PHUSE Educatio..
PHUSE PHUSE Basel S.
PHUSE PHUSE Basel S.
PHUSE PHUSE Basel S.
PHUSE PHUSE Basel S.
PHUSE PHUSE Boston ..
PHUSE PHUSE Boston ..
PHUSE PHUSE Boston ..

: Video

=
=
=
=

Title

Strategic Minds..

Introducing the .
FAIR Data Princi..
Creating ARM UL
FAIR for Source .
Constructive Fe..

Era of Mandator.

Preparing Legac..

Embracing CDIS..

: Author

Huw Mason
Dmitry Kolosov
Katja Glass
Chiara Bin & Ligi..

Ajay Yalwar, Pra.
Bhargav Koduru

: Company

Roche

Parexel

Katja Glass Cons..

MSD

Covance

Sarepta Therape..

: Date

2021-04-06
2021-04-08
2020-09-15
2020-09-15
2020-09-15
2020-09-15
2020-08-17
2020-08-17

2020-08-17

26
30
28
29
45

33
28

: Dura. @ View. i

136
12
160
119
85
79

87
56

Likes i



https://www.glacon.eu/videosearch/

Use Cases

» Conference Video Search (PHUSE, RinPharma, Rstudio - Web)
» Python - gather YouTube information
» Python - gather from PHUSE Engagement Hub
» Python - Export information to JSON, store to web-area
» React WebPage - embed JSON in webpage
» private GitLab
» Option: GitHub + Pages

Group ! Playlist PV Title : Author : Company ! Date :DF Vil Lo
PHUSE PHUSE Educati. [ Strategic Mindset - PHUSE Education Video Podcast Series 2021-04-. 9 136 6 '
PHUSE PHUSE Educati. = Introducing the PHUSE Education Video Podcast Series 2021-04-. 3 12 1
PHUSE PHUSE Basel 5. = FAIR Data Principles Huw Mason Roche 2020-09. 26 160 1
PHUSE PHUSE Basel S.. ' Creating ARM Using Visual Define XML Editor Dmitry Kolosov Parexel 2020-09.. 30 19 O
— PHUSE PHUSE Basel 5. = FAIR for Source Code Katja Glass Katja Glass Con.. 2020-09. 28 85 4
PHUSE PHUSE Basel S.. [ Constructive Feedback Statistical Programming Case Study Chiara Bin & Ligi.. MSD 2020-09.. 29 79 2



https://www.glacon.eu/videosearch/

Use Cases

» Option: GitHub + Pages
» Pipeline
» Start on file update (e.g. JSON - updated “likes”, "views")

» Compile WebApplication
» Publish in GitHub Pages

Group ¢ Playlist T ViL @ Title : Author
PHUSE PHUSE Educati. [ Strategic Mindset - PHUSE Education Video Podcast Series
PHUSE PHUSE Educati. = Introducing the PHUSE Education Video Podcast Series
PHUSE PHUSE Basel S.. [ FAIR Data Principles Huw Mason
PHUSE PHUSE BaselS. [ Creating ARM Using Visual Define XML Editor Dmitry Kolosow
PHUSE PHUSE Basel 5. = FAIR for Source Code Katja Glass
PHUSE PHUSE BaselS. [ Constructive Feedback Statistical Programming Case Study Chiara Bin & Ligi..

i Company

Roche

Parexel

Katja Glass Con.
MSD

: Date

2021-04-..
2021-04-.
2020-09..
2020-09..
2020-09..

2020-09..

26
30
28
29

136

160
19
85
79

: Li. 2




Use Cases

» Option: GitHub + Pages
» Pipeline
» Run daily
» Execute Python to create/update JSON

» Compile Web Application
» Publish in GitHub Pages

Group ¢ Playlist T ViL @ Title : Author : Company : Date Do Wi.of Loz
PHUSE PHUSE Educati. [ Strategic Mindset - PHUSE Education Video Podcast Series 2021-04-. 9 136 B '
PHUSE PHUSE Educati. = Introducing the PHUSE Education Video Podcast Series 2021-04-. 3 12 1
PHUSE PHUSE Basel 5. = FAIR Data Principles Huw Mason Roche 2020-09. 26 160 1
PHUSE PHUSE Basel 5. [ Creating ARM Using Visual Define XML Editor Dmitry Kolosow Parexel 2020-09.. 30 1g o
PHUSE PHUSE Basel 5. = FAIR for Source Code Katja Glass Katja Glass Con. 2020-09. 28 85 4
PHUSE PHUSE Basel 5. [ Constructive Feedback Statistical Programming Case Study Chiara Bin & Ligi. MSD 2020-09. 29 79 2




Use Cases &

» Tool for domain mapping
» Person A -> DM
» Person B -> AE
» Common macros with regular updates (enhancements)
» Tests that no “old” functionality is broken
> lterative tool development + test + release for immediate benefit
> lterative new features

Kharnagy, CC BY-SA 4.0, via Wikimedia Commons
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Opportunities & Summary

» Look at pipelines and options
» Cherry Picking

» Apply automation where ever possible
» Version Control
» Automated Tests
» Automated Documentation
» Pipelines




Opportunities & Summary

» Pipelines from “outside” / interface to SAS
> SASPy
> SAS Stored Processes (e.g. through SASJs)
> ..

Code Start Build Release
“check-in” SAS Tests Documentation




Opportunities & Summary

» Cherry Pick Open-Source Solutions

» Checkout the Open Source Portal for Clinical Study Evaluations
» SMILE - Smart SAS Macros
» SASJs - Java Script Framework for SAS (using stored processes)

> Look at DevOps processes (Cl/CD)

| QA
» Apply those that fits -, /
» For "huge” tools, agile approach with Cl/CD ,\

» Pipeline can be triggered from “outside” of SAS




Katja Glass Consulting
info@glacon.eu

www.glacon.eu

www.glacon.eu/portal
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