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Introduction

Early 1980's: SAS offered users a “?” to prompt them to type in
programming statements.

Late 1980's: the Display Manager (DMS) was introduced, where
users could view their code, log and output together.

Early 2000's: Enterprise Guide was introduced and offered
interactive access to remote SAS servers from a Windows PC.

2014: SAS Studio was introduced for users on any platform that
can be used to access a suitable web browser, because the
interface to SAS was actually a web page.
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Windows Users: Interactive SAS (DMS

File Edit View Toels Run Solutions Window Help
v - DER&GRsEa DUl X OS

Explorer )
Contents of '5AS Environment”

Log - (Untitled)
HOTE: Updated analytical products:

SAS/STAT 13.2

Libraries  File Shortcuts NOTE: Additional host information:

X64_7PRO HIN 6.1.7601 Service Pack 1 Horkstation

@ HOTE: SAS initialization used:
- real time 20.32 seconds
FFEDTSE::: Computer cpu time 1.37 seconds

& Editor - Untitled1

@ E— @ Exglorer Output - (Untitled) | E] Log - (Untitled) ||@ Editor - Untitled1

= C\Users\Phil Lnl, Coll




ile Edit View Tasks Favorites Program Tools Help |%' Bq' @ |§ 32 B @ X | (>N | |m' |
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J» Run - [ Stop | Export = Schedule - | Zoom = |53 Project Log | [E] Properties ~

&GEe B

€5 Refresh | D

E Servers
EE' Frivate OLAP Servers

=

D
|53\ No profile selected | .
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Windows Users: SAS Studio

SAS® Studio Sign Out

(3 Program 1

- @ & T B O cobE |06 |Resuus |

I B Folder Shortcuts B £ H B E £ W ||Line#
I- g My Folders ® % ii A E I

b Cd Desktop liEnter your code here
b ) My Documents

R C
I B
I R
R F
- B G\
- R p

- B S

Tasks
Snippets

Libraries
File Shortcuts Line 1, Column 1
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Linux Users: Interactive SAS (DMS

File Edit View Tools Solutions Help File Edit View Tools Solutons Help

EXr.....

File Edit View Tools Solutions Help File Edit WView Tools

!nitialization. Edit the file "news" in the "misc/b 1Contentsof'SASEnvironn‘lent'

display site-specific news and information in the pr =
The command line option "-nonews" will prevent this Libraries

File Shortuts

@ Favorite Folders

SAS: Program Editor-Untitled

NOTE =
File Edit View Tools Bun Solution: Help

00001
00002
00003
00004 |
00005
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Linux and Other Platform Users: SAS Studio (SAS-U)

SAS® Studio

l I - @

Search [#4 Program 1

_ CODE |LoG  |ResuLTs|

- ) ke & BHE B & [ Line # ® % ki >m
¥ [ Folder Shortcuts = oA

= [ & ]
> [l My Folders| lEnter your cede here

Tasks
Snippets
Libraries

File Shortcuts
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Academic Users: SAS University Edition (SAS-U)

SAS® University Edition: Information Center

Welcome

Start SAS Studio >

NOTIFICATIONS RESOURCES

Communities (collaborate and share best practices)
Installation Documentation
Frequently Asked Questions (FAQ)

D Checking for updates...
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Non-programming Data Analysts: SAS Studio - 1

SAS® Studio
Search il Distribution Analysis 1 *
Folders B | 52| Eicode [Ellog

Settings | Code/Results | Split

- DATA | OPTIONS | INFORMATION |

& m o B o 4DATA

4 I8 Statistics
¥, Summary Statistics
ldl., Distribution Analysis = 4ROLES
One-Way Frequencies *Analysis variables:
|#” Correlations @
Table Analysis

|H One-sample t Test

|H Paired-sample t Test Classification variables: /2
ftems)

|H Two-sample t Test Q

¥z One-Way ANOVA

A& Nonparametric One-Way ANOV;

m

] & »
l# Linear Regression " ADDITIONAL ROLES

& | " | 3

Snippets

Libraries
File Shortcuts
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Non-programming Data Analysts: SAS Studio - 2

4
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Non-programming Data Analysts: SAS Studio - 3
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4 ROLES @ nHome
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@ ® nee
@ LY N, [P e
Classificatiol ,h
%

| »

Cancel
+

4 ROLES
*Analyzis variables: -+
®

Classificatio @ nHome
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& Team

® nAtBat
& nHits
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& nER
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Cancel
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Non-programming Data Analysts: SAS Studio - 4

DATA  |OPTIONS|INFORMATION |

4 DATA
SASHELFEASEEALL

4 ROLES

* . .
Analysis variables:
® nRuns

Classification variables: /2

items)

& Team

Settings | Code/Results | Split

4 H &
DATA  |OPTIONS | INFORMATION | Run (73) |
4 EXPLORING DATA

Histogram
[v] Add normal curve
Add kernel density estimate
|Add inset statistics |

¢ Inset Statistics
4 CHECKING FOR NORMALITY
|:| Goodness-of-fit tests

] Histogram with normal curve

S N -

|:| Mormal probability plot
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Non-programming Data Analysts: SAS Studio - 5

RESULTS

G
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Non-programming Data Analysts: Enterprise Guide - 1
o

EG A ®
O & L X
? Filters ,O MName =~
B )
[ Data set Attributes .
&% Delete Data Sets and Formats
| Discriminant Analysis
llly Distributionpénalysis
W, Distribution Analys [l 1
Distribution Analysis x
€5 Donut Chart
Eh Download Data Fil Open More Information ¥
[\.. Factor Analysis The Distribution Analysis task provides data summarization
tools as well as information about the distribution of numeric
&1 Filter and Sort variables.
i3 Generalized Linear| Category: Describe
el ; Type: Built-in Task
W Generalized Linear) -0y oq. 3/27/2015 2:27:23 PM
£7 Heckman Selectior] Procs: UNIVARIATE

W, Histogram {9.41) 1
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Non-programming Data Analysts: Enterprise Guide - 2

™y
[ ifiy Distribution Analysis for Local:SASHELP., Co
[Data] Data
Distributions
Summary
Nomal Data source:  Local:SASHELP BASEBALL
Lognomal Task fiter: None
Exponential
Weibull
Beta Vanables to assign: Task roles: Team sort order:
Gamma Name - Analysis varables Ascending -
Kemel b -z nRuns
Flots @ MName @ Group analysis by .
Appearance £ Team g Team Sort by variables
Tabl::a @ nPd.Bat = Frequency count (Limit: 1)
Tiies @”H“ Relative weight (Limit: 1)
P . @”HO'T'E @ Classification varables {Limit: Z)
roperties @ ARuns
{@nREl £
@ neB
@ YrMajor
i CratBat
{2 CrHits
{{l CrHome
{2 CrRuns
A oDk S d i k
-

o] =
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Non-programming Data Analysts: Enterprise Guide - 3

Data Plots > Appearance
Distributions
Summary
Mormal Mote: Insets are valid on histogram, probability Pods Background  Awds width:
Lognormal and quantile-guantile plots only. color: color:
Exponertial
Weibull
i - - 1 -
Beta Histogram Plot . .
Gamma
Kemel
il - - 1
Plots [] Probability Plot || ||
Appearance
Inset i}
Tables [[] Quartiles plat - - 1
Titles
Properties

I B plot u| m 1

Produces a stem and leaf plot or bar chart (depending

[] Text-based plots on the number of observations), box plot and nomal
probability plot. Produces a side-by-side plot #f there is
a by variable.

Creates a histogram and optionally superimposes density curves for continuous theoretical distrbutions and for kemel -
density estimates.

(i) e ) o [
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Non-programming Data Analysts: Enterprise Guide - 4

bution analysis of: nRun:

x

Purs in 1586

Ganensted by e SAS System (Local, M54_TER) on 57 March 2045 & 25541 Pl
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Non-programming Data Analysts: Enterprise Guide - 5

Download Data
|\, Factor Analysis
&j Filter and Sort

iﬂ Generalizad Lin
[i" Generalized Lin
I:ﬂ Heckman Select
Lall, Histogram (9.41

Ll lictrmram raad

# Delete Data Sets

@ Data 5et Attributes

and Formats
| Discriminant Analysis

Wil Distribution Analysis

|L|I.. 3'Etl"|},lt@1 Analysis

Tasks - X
EGae0F

O L R

? Filters | B Name ~

& Donut Chart ¢

Ready

Distribution Analysis

Open ﬁ]’

Distribution analysis provides information about the

distribution of numeric variables. A varisty of plots such as
histagrams, probability plots, and quantile-quantile plots can

be used in this analysis.

Category: Statistics

Type: SAS Studio Task
Last used:
Procs: SORT, UNIVARIATE

You can also use SAS Studio
tasks in Enterprise Guide 7.1,
if SAS Studio is installed on
the same PC.
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Novice SAS Programmers: SAS Studio - 1

Tasks
& @ BB O
I My Tasks
4 18 Data
[& Characterize Data
B List Data

21 Rank Data
23 Random Sample
Ef Sort Data
I:ﬂ Table Attributes
I:ﬂ Transpose Data
b 8 Graph
b 8 Statistics

Tasks

fom B O
Il My Tasks
b 8 Data
4 M@[Graph]
|L| Bar Chart
||1i Bar-Line Chart
M Histogram
E Line Chart
2\ Pie Chart
|+ Scatter Plot
E Series Plot
|L| Simple HBar
b 8 Statistics

Tasks
£ @ B B O
I My Tasks

b 8 Data

b B8 Graph

4 I8 statistics
¥ Summary Statistics
|L|I.. Distribution Analysis
One-Way Frequencies
E Correlations
Tahle Analysis
Iﬂ One-sample t Test
Iﬂ Paired-sample t Test
Iﬂ Two-sample t Test
Mz One-Way ANOVA
A Nonparametric One-Way ANOVA
:# Linear Regression
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Novice SAS Programmers: SAS Studio - 2

CODE

[
14
15
16
17
18
158
20
21
22

)~

ods
ods

Iruns

LOG RESULTS

E & ® i
noproctitle;
select where=(lowcase( path } ?

class Team;
histogram nRuns / normal kernel;
inzet n / position=ne;

A Edit

'plot' or lowcase( path ) ? 'gram');

proc univariate data=SASHELP.BASEBALL noprint;
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Novice SAS Programmers: SAS Studio - 3

E;' *Program 1 *

CODE [L0G  |RESULTS |
EX P HE B & 9

lproc report data

Procedure Options
= DATA=

[ ® %

=

Keyword: DATA=
Context: [PROC REPORT] DATA= option

[Syntax: DATA=SAS-data-set]
Specifies the input data set.
Search: Product Documentation

Samples and SAS Notes Papers

HOLLAND NUMERICS LIMITED

N
N



Novice SAS Programmers: Enterprise Guide - 1

[ Code Preview for Tas

[T Show custom code insertion paints

7

Clear Al

Sort data set SASHELP.BASEBALL

DATA=SASHELP.BASEBALL (REEP=nRuns Team)
QUT=WORK.SORTTempTableSorted

B

BY Team;

TITLEl "Distribution analysis of: nRuns";
FOOTNCTE;

FOOTNOTEl "Generated by the SAS System (& SASSERVERNAME, &SYSSCPL) on $TRIM(%QSYSFUNC (DATE (), NLDZ'
QDS EXCLUDE EXTREMEQES MODES MCMENTS QUANTILES;

GOBPTIONS htext=1 cells;
SYMBOL w=3QUARE c=BLUE h=1 cells;
PATTEEN v=30LID

;

FPROC UNIVARIATE DATZ = WORK . SORTTempTableSorted
CIBASIC (TYPE=TWOSIDED ALPHA=0.05)

MU0=0

BY Team;
VAR nRuns;
HISTOGREM [/ CFRAME=GRAY CAXES=BLACE WAXIS3=1 CBARLINE=BLACE CFILL=BLUE PFILL=3SOLID ;

B

End of task code

|RUN; QUIT;

HOLLAND NUMERICS LIMITED
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Novice SAS Programmers: Enterprise Guide - 2

@ Program™

Save ~ [ Run - Stop | Selected Server: Local (Connected) = % | Analyze Program = | Export = Send To = Create

lifproc report data

('t DATA=

(Y EMCLNPWGT
EXCLNPWGETS

LHFORMCHAR=

'f' HEADLINE

' HEADSKIF

i'r' HELP=

i LIST

if LS= -

HOLLAND NUMERICS LIMITED "%
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Novice SAS Programmers: Enterprise Guide - 3

Save - |+ Run - Stop | Selected Server Local (Connected) - Analyze Pragram - | Export = Send To - Create

liFproc reéort data|

Keyword: REFORT

Context: [PROCEDURE DEFINITION] PROC REPORT

Synta: PROC REPCRT <option(s)=;
BREAK location break-varable </ optionis):;
BY «DESCENDING> variable-1 «.. <DESCENDING variablen> <NOTSORTED:;
COLUMN column-specification(s);
COMPUTE location <target> </ STYLE=<style-slement-name: <[style-attribute-specification(z)]>>
LINE specfficationis);
... select SAS language elemerts ...
ENDCOMP;
COMPUTE report-tem </ type-specification;
CALL DEFIME {columnd, ‘attibute-name’, value);
... select SAS language elements ..
ENDCOMP;
DEFIME report-tem / <usage> <attibute(s)> <option(s)=
ustification= <COLOR=color> <column-header-1° <. column-headern'>> <atylas;
FREQ vanable;
RBREAK location < option(s)>;
WEIGHT variable;

The REPORT procedure combines features of the PRINT, MEANS, and TABULATE procedures with
features of the DATA step in a single report-wiiting tool that can produce a variety of
reports. You can use PROC REPORT in three ways:

o in @ nonwindowing environment. In this case, you submit 3 series of statements with the
PROC REPCRT statement, just as you do in other SAS procedures. You can submit these statements
from the Program Editor with the NOWINDOW S option in the PROC REPORT statement, or you can
run SAS in batch, noninteractive, or interactive line mode.

oin an interactive report window environment with a prompting facility that guides you
as you build a report.

oin an interactive report window environment without the prompting facility.

Search: The Product Documentation, Samples & SAS Notes, Papers

[+

HOLLAND NUMERICS LIMITED ~
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Power Users: SAS Studio - 1

SAS® Studio Sign Out
Search [ “Program1 *
Feas CODE |L0G  |ResuLTs |
Tasks e o, ; i
[E I 3 B BE & 10 [ Line # ® % ki &
snippets _[[=gn
* * B O 1i/+* Import an XLS5 file. *%*/
- ' . 2
> B My Snippets 3PROC IMPORT DATAFILE="<Your XLE Filse>"
48 Data 4 OUT=WORK.MYEXCEL
[ Import CSV File s DEMS=XLS
- 6 REBLECE ;
[55 Import XLS File 7RUN;
[55 DS2 Package 8
[: DS2 Code lg/"'*’ Print the results. **/
[5 DS2 Thread 11/PROC PRINT DATA=WORK.MYEXCEL; RUN;

[ Generate CSV File
[} Generate PowerPoint Slide
[55 Generate XML File
E; Simulate Linear Regression Dat:
[ Simulate One-Way ANOVA Dat
i B8 Descriptive
> B8 Graph
+ I IML
> B8 Macro -

Libraries
File Shortcuts
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Power Users: SAS Studio - 2

SAS® Studio

Search £ *Program 1 *
Folders

CODE [LOG  |RESULTS |

P (o 4 ©- H@(BI&ID e kb 0% Him

= A
* * B O 1/ *--HBar Plot——*/
4 B8 Code Snippets - 2
. ?D 2data null ;
> [l My Snippets 4 x=dcreate ("ODSEditorFiles™, "/folders/myfolders/™) ;
- 18 Data Srun;
b B8 Descriptive € . ) o L . .
Tods listing gpath="/folders/myfolders/CDSEditorFiles";
4 B8 Graph g
[ Bar Panel Stitle 'Mileage by Type';
E: Box Panel 10proc sgplot data=sashelp.cars ;
’ ) 11 hbar type / response=mpg_city stat=mean limits=both;
E: Comparative Scatter Plot 12 vyaxis display=(nolabel) grid;
[5: Dot Plot i 13 =x=axis display=(nolabel);
B Fit Plot T

[ HBar PIot
[ HighLow Plot
B Histogram Plot
E; Scatter Plot Matrix
[55 VBox Plot
b 8 1ML

Libraries
File Shortcuts
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Power Users: SAS Studio - 3

— -
Before code 14 *Program 1
formatting CODE |LOG RESULTS B _
s & HE B o ® % b oA E| 3
1DATA test;
2iSET sashelp.vcolumn (WHERE=(UPCASE (libname)="'SASHELD' | Format Code
3AND UDCASE (memname)='CLASS'
4AND UPCASE (name) IN ('NAME' 'SEX' 'HEIGHT' 'WEIGHT'))):
SRUN;
After code B “Program 1
formattlng CODE |LOG RESULTS B B
s & H - ® % i A5 I
1DATA test;
2 SET sashelp.veolumn (WHERE=(UPCASE (libname)="SASHELP' AND
3 UPCASE (memname)='CLASS' AND UPCASE (name) IN ('NAME' 'SEX' 'AGE'
4 '"HEIGHT' 'WEIGHT')));
SRUN;

HOLLAND NUMERICS LIMITED
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Power Users: SAS Studio 3.3 - STOP PRESS!!

£ | T2 visual Programmer - | =

T a Process Flow 1.cpf *

> Run B iz
FLOW RESULTS PROPERTIES
+ - =1 SelectAll | Show Details | Show Ports | i
E‘.l Program Ei Sort Data E Bubble Plot
M | TheSortDetatask | [ B Bubble plots show
o enzbles you 1o the relztionships

Process Flows can now be used and saved as *.cpf files in SAS Studio 3.3.

HOLLAND NUMERICS LIMITED =i
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ower Users: Enterprise Guide - 1

File Edit View Tasks Program Tools Help |8~ 5- @ 8 »~ 4 2| 1y (M | ]+ |Begtesting
testing ~

Er-Beg testing I+ Run ~ @ Stop | Export = Schedule » | Zoom - | (53 Project Log | [ Properties ~
=1 Programs
= @ barchart templates
L = Link to test code
E test code i
barchart
templates |,

Listing -

= GEe test code

€5 Refresh | Disconnect m Stop

B"E Servers @

Task Status
test code Running DATA step...

-[Elp Private OLAP Servers

=% (Details) Running: test code - Running DATA step... ‘\l\ Connection: SAS Trusted User, stylenote?

HOLLAND NUMERICS LIMITED
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Power Users: Enterprise Guide - 2

@ Program™

Save ~ [ Run - Stop | Selected Server: Local -~ % | Analyze Program - | Export - Send To - Create Chans

1i-DATA test;
SET sashelp.vcolumn
(WEERE CI—‘LSE{lihna.me}l = "SLSHELE'
AND UPCASE (memname) = 'CLASS'
AND UPCASE (name)
IN ('NZME' 'SEX' 'LGE' 'HEIGHT' '"WEIGHT'))):

=1 o nods L Ba

HOLLAND NUMERICS LIMITED
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Power Users: Enterprise Guide - 3

Before code
formatting

After code
formatting

@ Program® |
Save = [+ Run - Stop | Selected Server: Local ~ % | Analyze Program - | Export - Send To = Create

1

[T

o

Eﬂ Program®

-IDATA test;
SET sashelp.vcolumn (WHERE = (UPCASE(libname) = 'SASHELE'

LND
AND
FUN;

UPCASE (memname) = "CLLS3"
UBCLASE (name) IN ('MAME' 'SEX' "AGE' 'HEIGHT' "WEIGHT'))):

[ save -~ B Run - Stop | Selected Server Local ~ % | Analyze Program - | Export = Send To - Create Changes

1

oW L B2

-IDATA test;
SET sashelp.vcolumn (WHERE = (UPCASE(libname) = 'SASHELE'

AND UPCLASE (memname) = 'CLARSS'

AND TPCASE (name)

IN ('NAME"'

'SEX' "AGE' 'HEIGHT' 'WEIGHT')));

HOLLAND NUMERICS LIMITED
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Interface Developers: SAS Studio - 1

SAS® Studio

Search

Folders
Tasks

& 8 Graph
& @B Statistics

Snippets

(5]

Libraries

File Shortcuts

[ *Program 1 X

A HE e | ® b

EE) "N

4 <!l——— Define the UI for task options

S5 <l-—— The UI engine will determine the best respresentatio

S6 <UIx

g7 <Container optlion="DATATZE":

98 <Group optlon="DATAGROUR" cpen="trus=">

2]} <Dataltem data="DATASOURCE"/>

100 </Group>

101 <Group option="ROLESGRCUP" open="trus">

102 <RoleIltem role="VAR"/>

103 <Roleltem role="OQEBTNVAR"/>

104 <RoleIltem roles="CPTCVAR"/>

105 </Group>

106 </Container>

107

108 <Container option="OPTICNSTAB">

109 <Group option="GROUPO" open="trus">

110 <OptionlItem option="labelEXAMPLE"/>

111 </Group>

112

113 <Group option="GRCUPL":>

114 <OptionItem option="chkcCheck"/>

115 <OptionItem option="chkEXZMPIE"/>

116 </Group>

117

118 <Group optlion="GROUDZ">

119 <OptionIltem option="labelFXAMPLEZ"/> -
3

HOLLAND NUMERICS

LIMITED ©
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Interface Developers: SAS Studio - 2

SAS® Studio

Sign Out

Search

Folders
Tasks
B My Tasks
+ I8 Data
&+ 8 Graph
i 8 Statistics

Snippets

%]

Libraries

File Shortcuts

E"-"Programl % 4k *Task 1 X 'ﬁ'TaskTemplate‘l x

Settings | Code/Results | Split

DATA | OPTIONS| INFORMATION |
4DATA

Select a data source - B

4ROLES

¥ .
Required
variable label:

%

Mumeric
wvariable label:

®

Character
variable label: (7

B | 21| ECode [ElLog
|RESULTS |

CODE |LoG
k3 E
W ecit

/t

L T s I
"
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Conclusions

* Academic users should take advantage of SAS Studio, as it is available as
a free SAS programming environment in SAS University Edition.

* Novice and intermediate programmers should consider SAS Studio and
Enterprise Guide as equally valid alternatives, provided they are working
on Windows PCs, otherwise SAS Studio is the recommended option.

* Power Users should, in spite of peer pressure and inertia, be converting
their environment of choice from Display Manager to Enterprise Guide.
The change will give them access to vastly improved editing functionality,
as well as the ability to create a collection of links to relevant documents.

* Interface and Task Developers have to consider whether they want to
develop Tasks for SAS Studio or Enterprise Guide, but with the knowledge
that SAS Studio Tasks are also available to Enterprise Guide 7.1.

HOLLAND NUMERICS LIMITED *®::



Contact details

Philip R Holland, SAS Consultant

Holland Numerics Ltd

94 Green Drift, Royston, Herts SG8 5BT, UK

tel: +44-7714-279085

fax: +44-1763-242486

email: phil@hollandnumerics.com

web:  www.hollandnumerics.com/SASPAPER.HTM
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