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Assumptions

= You need to create non-statistical graphics
— Bar charts
— Scatter plots
— Line plots

= You may or may not have used SAS/GRAPH in the past
to create these graphs

= You are afraid of statistics

= You are not here to learn detailed syntax. You are here
to learn what you can do with the SG procedures

6Sas | He.
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run;

ods graphics onj
“proc freq data=i
tables region

ods graphics off]

Cumlative Distribution of Regian

In the Beginning. . .

All SAS graphics were done with "classic" SAS/GRAPH
procedures such as PROC GCHART and PROC GPLOT

proc gchart data=orders;
vbar region;

title "Back Orders by

Region*®;

run;

proc plot data=profit;

plot amount*date=type;
title "Salaries and Profit by
Month* ;
run;

Back Orders by Region
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n
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Classic SAS/GRAPH Procedures

= The Good

— Very flexible and customizable
= The Bad

— Not so easy to use

— Statistical graphs required running a STAT
procedure to create an output data set and using a
SAS/GRAPH procedure to graph the output data

i

Example: Creating LOESS Plots

proc loess data=Melanoma;
model Incidences=Year; Step 1:
ods output OutputStatistics=Results; Create output

run- data set from

symboll color=black value=dot; PROC LOESS.
symbol2 color=black interpol=join value=none;

Step 2:

Plot data from

output data set
Melanoma Data with Default LOESSﬁl Wlth PROC

e — GPLOT.

proc gplot data=Results;

titlel "Melanoma Data with Default LOESS Fit"; —1

plot DepVar*Year Pred*Year/ —
hminor=3 vminor=3 overlay; _I

run;
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ODS Graphics: Why?
Designed to make it easier for statistical users to develop
commonly-used statistical graphics. For example:

proc sgplot data=Melanoma;
titlel "Melanoma Data with Default LOESS Fit";
loess x=year y=incidences;
run;

Melanoma Data with Default LOESS Fit

_ Only one step
is required.
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ODS Graphics: What is It?

1. Graphics capabilities added to statistical procedures

2. Graphics capabilities added to some Base SAS
procedures

3. New features added to SAS/GRAPH:
— "SG" procedures
— Graphics Template Language
— ODS Graphics Designer

This collection of features is ODS Graphics.




Some Terminology
The following terms are interchangable:
m Classic SAS/GRAPH

m Device-based Graphics
m SAS/GRAPH "G" Procedures

m The following terms are interchangable:
m ODS Graphics
m Statistical Graphics

SAS/GRAPH "SG" Procedures are a component of
ODS/GRAPHICS

11

SAS/GRAPH "Classic" vs. ODS Graphics:
Major Differences

Internal architecture and how graphs are produced
Support for replaying graphs

Specification of graphics options

Support for annotation

12




SAS/GRAPH
Procedure

L 2 2 S.S&S Bl

How Graphs Are Produced by

"Classic" Procedures

GRAPH1
Window
(ODS Listing)

GRSEG
Catalog Entry

Hardcopy
Device or File

Other ODS
Destinations

14

Replay
Stored
Graphs
(GREPLAY)
13
C X F X0 SS&S e
How Graphs Are Produced by
ODS Graphics
‘SAS/GRAPH, _
SAS/STAT or Device l Image File
i Base Driver
Procedure
ODS
i Destinations

= No catalog entry is created

= No output to GRAPH1 window (ODS Listing)
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Architectural Differences

SAS/GRAPH "Classic Procedures" and ODS Graphics
use different underlying subsystems to create their
graphs. Because of this:
= You can’'t combine graphs produced by the two
systems
m PROC GREPLAY cannot be used to replay multiple
or individual ODS graphs

15

Specifying Graphics Options

m For "classic” SAS/IGRAPH, many options can be
specified in a GOPTIONS statement.

goptions hsize=3 inches htext=12pt;

m For ODS Graphics, there is no GOPTIONS statement.
A limited number of options can be specified on the
ODS GRAPHICS statement. Many others are
specified in the procedure

ods graphics/height=200px imagefmt=jpeqg;

16
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Annotating Graphs

For "classic" SAS/GRAPH, the Annotate facility can be
used to add data-based annotation to graphics created
by SAS/GRAPH procedures (such as labeling points on
a graph).

ODS Graphics currently do not support the Annotate
facility. Annotate support is expected to be available

in SAS 9.3.

17

Not Just for Statisticians!

Although the original purpose of ODS Graphics was
to make producing statistical graphics easier, it's also
a convenient way for producing general purpose plots
and charts.

18
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ODS Graphics: How to Use It

For statistical and Base SAS procedures
m Use ODS GRAPHICS statement to activate graphics
= Add options to procedure code to generate graphs

m Use ODS GRAPHICS OFF statement to deactivate
graphics

& 6Sas | He.

ODS Graphics Example: Base/Stat Procedures

ods graphics on;

proc freq data=orion.back orders;
tables region/plots=freqgplot;
run;

ods graphics off;

Fr

Distribution of Region Cumulative Distribution of Regien

20
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ODS Graphics: How to Use It
For SAS/GRAPH "SG" Procedures

m Use SG procedure statements
m No ODS GRAPHICS statement required

21

ODS Graphics Example: "SG" Procedure

proc sgplot data=orion.back orders;
vbar region;

title "Back Orders by Region-;

run;

Back Orders by Region

T T T T T T
Beaumont Boston Cheyenne Partland Raleigh Rockford

22 Region

11
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ODS Graphics: Output

Output from ODS Graphics can to go to either:
= An image file (default)
— ODS LISTING destination used
— Image file accessed from Results window
— Output displayed in host image viewer
= An ODS destination
— HTML, PDF, RTF

— Graph is output as either a separate image (HTML)
or an embedded image (RTF, PDF) in the ODS
result file

— Specify destination on ODS statement
— Output document can be viewed in Results Viewer

24

. G§sas | Be.
Output to an Image File
Step 1: Submit Code
e |

ods graphics on;

=proc freq hata:orinn.hack_ordors;
tables region / plots=freqplot;
run;

ods graphics off;

O Output- Unttied) | ) tog - Wit | edtor - Uotteaz

12
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Output to an Image File

Step 2: Expand entry in Results Panel—results include
text tables and graphs

Fus

Bl fdt Yiew ook Sokmons Wndow Help

- om0 | W @

>WVW

i ey 5
Beaunont. 24 8.33 24 .93
Baston 7 708 e asl42
Cheyenne 54 18.75 156 54,17
Portland a8 16.67 201 70183
Raleigh az 19.58 245 0542
Rockferd 42 1458 288 100.00

freq-eaample sas *
ods graphics on;
=proc freq data=orion.orders;
tables region/plots=freqplot;
runj
ods graphics offj

Dok | iog- e | Dbecsmpisn” |

(9]
B
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Output to an Image File
Step 3: Double click on graph entry in results. Graph

opens in separate viewing application.

Graphs are
created and
stored as
.png files by
default

26
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Output to a HTML File
Step 1: Submit Code
wse =
“; e gt 5Mﬂ-W.Tjw\:zws'l GQ| DB DU EAXOS
"ﬁ"llmiﬁ Gurpe - Uneted)
8 o - Unnsted2 * E=m R = |
ods graphics on;
ods html file='freq.html';
=proc freq data=orion.back_orders;
tables region / plots=freqplot;
od:u:éml. close;
ods graphics off;
T A B utput - Untited) | ] Log - ttited [ e - Utttz
27
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Output to a HTML File
Step 2: HTML page is created and automatically opened
in SAS Results Viewer window
Fs ===
T —— 'ﬂ""'”“ = mo APl 30Om & —
HTML page Distributon of Ragion
contains i
tables and
graphs 10
¥ .
‘ =
B o ke | Eliog-hooion | Do vweneiz® || E RS |
28 = =
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SAS/GRAPH "Classic" vs. ODS Graphics

Output from "Classic" SAS/GRAPH procedures cannot be
combined in SAS with output from ODS Graphics.

SAS/GRAPH Classic Procedures ODS Graphics

Output goes to GRAPH1 window or Output to image file or ODS
other destinations (including ODS)  document only

Graph created as a GRSEG entry in No catalog entries created
a SAS catalog

GREPLAY procedure replays No GREPLAY procedure

graphs stored in catalogs

Annotate facility available to add No Annotate facility (coming in SAS
elements to existing graphs 9.3)

GOPTIONS statement sets general GOPTIONS statement not used.
graphics options

B  Gsas|m
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Some Destinations Supported by ODS
Graphics

Destination Graphics File Types

HTML Web browser PNG (default), GIF, JPEG, ...

RTF Word processor, such Embedded in RTF file
as Microsoft Word

PS PostScript viewer, Embedded in PostScript file
such as GSview

PDF PDF viewer, suchas Embedded in PDF file
Adobe Reader

LATEX PostScript or PDF PostScript (default), EPSI,
viewer after compiling GIF, JPEG, PDF, PNG
LaTeX file

LISTING Default viewer in your PNG (default), GIF, BMP, DIB,
system for file type EMF, EPSI, JFIF, JPEG, ...

15
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Some Recommended Styles

DEFAULT Color style intended for general-purpose work.
This is the default for the HTML destination.

STATISTICAL  Color style recommended for output in Web pages
or color print media. This is the style used in
SAS/STAT 9.2 documentation.

ANALYSIS Color style with a somewhat different appearance
from STATISTICAL.

JOURNAL and Gray-scale and pure black-and-white styles,
JOURNAL2 respectively. Recommended for graphs in
black-and-white publications.

RTF Used to produce graphs to insert into a Microsoft
Word document or a Microsoft PowerPoint slide.

32
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Producing Non-Statistical Graphs Using Base
SAS Procedures

Distribution of Employee_Gender by Marital_Status
Employee_Gender = F

150

100

50+

=
3
4 Employee_Gender =M

Marital_Status
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Base SAS Procedures that Produce Graphics

ODS Graphics can be used with the following Base SAS
procedures:

s CORR
s FREQ
= UNIVARIATE

These procedures produce both statistical and non-
statistical graphics. This presentation will focus on the
non-statistical charts and plots that PROC FREQ and
PROC UNIVARIATE can produce.

34
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Producing Graphics with Base Procedures

For statistical and Base SAS procedures

1. Use ODS GRAPHICS ON statement to activate
graphics

2. Add options or statements to procedure code to
generate specific graphs

3. Use ODS GRAPHICS OFF statement to deactivate
graphics

36
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PROC FREQ Graphics with One-Way Tables

If you activate graphics, but do not specify a specific plot
with a one-way frequency table request, both frequency
and cumulative frequency plots are generated:

ods graphics on;

proc freq data=orion.back orders;
tables region;

run;

ods graphics off;

Distribution of Region Cumulative Distribution of Region

1
10 ‘
a
Boaumont  Boswn  Choyenne  Pofand  Raisigh
Region,

Rocktord Baumont  Boston  Cheyems  Pofand  Raligh  Reckord
nnnnnn

18



PROC FREQ Graphics with Two-Way Tables

If you activate graphics, but do not specify a specific plot
with a two-way frequency table request, a single graph is
generated containing a frequency plot for each variable.
No cumulative frequency plot is produced.
ods graphics on;

proc freq

data=orion.employee payroll;
tables employee gender*

ma r i ta I _Statu S ; nnnnnnn of Employee_Gender by Marital_Status

run;
ods graphics off;

37

Using the PLOTS= Option with PROC FREQ

You can use the PLOTS= option to request specific types
of plots, including various statistical plots. By using the
PLOTS= option, you can specify some appearance
options.

ods graphics on;
proc freq data=orion.employee payroll;
tables marital_status/plots=fregplot
(orient=horizontal
scale=percent);
run; pT——

ods graphics off; s‘

38 ' " ? e
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Creating a Dot Plot with PROC FREQ

The example below requests a dot plot for the frequency
plot only.

ods graphics on;
proc freq data=orion.orders;
tables region/plots(only)=freqgplot
(type=dotplot orient=vertical);
run;

ods graphics off; w oo DbenerReer

39
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Graphics with PROC UNIVARIATE

To produce graphics with PROC UNIVARIATE, you
must explicitly supply a statement requesting a graph.
The HISTOGRAM statement produces histograms.

ods graphics on;
proc univariate
data=orion.employee payroll;

var salary;

Distribution of Salary

histogram salary; o
run;
ods graphics off; °

L

20000 60000 100000 140000 180000 220000 260000 300000 340000 330000 420000
Salary

20



Graphics with PROC UNIVARIATE

Various options can be used on the HISTOGRAM
statement to control the appearance of the plot.

ods graphics on;
proc univariate
data=orion.employee_payroll;
var salary;
histogram salary/barlabel=count
normal (color=blue)
grid; [ p——
run; o
ods graphics off; ol

g w0
&

41
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Overview of SAS/GRAPH "SG" Procedures
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ODS GRAPHICS with SAS/GRAPH

Several new procedures and features that implement
ODS Graphics have been added to SAS/GRAPH.
They are:

PROC SGPLOT

PROC SGPANEL

PROC SGSCATTER

PROC SGRENDER

Graphics Template Language (GTL)

22
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The "SG" Procedures

m SGPLOT, SGPANEL, and SGSCATTER Procedures

— designed to create commonly used graphs quickly.

— produce many of the same types of graphs as the
original SAS/GRAPH procedures such as GPLOT
and GCHART, but use the ODS architecture

m SGRENDER and the Graphics Template Language

— used to produce more complex, customized graphs

— steeper learning curve

SGPLOT vs. Graph Template Language
SGPLOT

proc sgplot data=orion._back_orders;
vbar region;

title "Frequency Count by Region;

run;

GTL and PROC SGRENDER

proc template;
define statgraph sgdesign;
dynamic _ORDER_MONTH;
begingraph;
layout lattice _id="lattice" /
columndatarange=data rowdatarange=data;
layout overlay _id="overlay”® /;

barchart _id="bar" x=_0RDER_MONTH / name="bar®" stat=freq;

endlayout;
endlayout;
endgraph;
end;
run;
proc sgrender data=ORION.ORDER_SUMMARY template=sgdesign;
dynamic _ORDER_MONTH="""ORDER_MONTH"n"*;
run;

46
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Using the New SG Procedures

m ODS GRAPHICS statement is not required, but can be
used to specify some options

m No GOPTIONS statement

m Symbols and patterns are specified in the procedure—
no SYMBOL or PATTERN statements

m Statements available to control axis and legend
appearance, but differ from those in "classic"
SAS/GRAPH

m Titles and footnotes work as in "classic" SAS/GRAPH

47
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Using PROC SGPLOT to Produce Non-
Statistical Charts and Plots

Employ By Country/Department

The SGPLOT Procedure

PROC SGPLOT can be used to produce the following
basic plots and charts:

m Simple bar charts

Stacked bar charts

Histograms

Scatter plots

Series plots

Overlaid graphs including bar/line charts

# Although the procedure is named SGPLOT, it
produces both plots and charts.

25
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PROC SGPLOT: Statistical Graphs

Density plots

Dot plots

Ellipse plots

Horizontal and vertical box plots
Loess plots

Spline curves

Regression plots

In addition, PROC SGPLOT can be used to produce the
following types of plots and charts:

# For this presentation, we will focus on the non-

statistical plots listed on the previous slide.

Te

plot

cell

52

o <

rminology for ODS Graphics

any type of plot or chart, such as a scatter plot,

bar chart, etc.

area containing one plot, or multiple overlaid plots

graph a collection of one or more cells

e =
/ =E

3000 -{[Sate Type: @ intenet @

2000

Orders

1000

53,000,000

52,500,000

multiple plots
overlaid

B s2c000m0
g

$1.500000
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General SGPLOT Syntax

m PROC SGPLOT statement — invokes the procedure

and specifies input data set

= Plot statement — specifies type of graph, variables,

and options.

m AXis statements — control appearance of axes
(optional)

m KEYLEGEND statement — controls appearance of

legend (optional)
m Multiple plot statements can be used to overlay
multiple plots on the same axes.

54

Vertical Bar Chart

proc sgplot data=orion.back orders;
vbar region;
title "Frequency Count by Region™;

run;

Frequency Count by Region

Frequency

o
1

T T T T T
Beaumont Boston Cheyenne Portland Raleigh
Region

T
Rockford

27



Horizontal Bar Charts

GSas | B

stat=sum;
title "Backorders by Region™;

proc sgplot data=orion.back orders;
hbar region / response=number_of _orders

run;

Backorders by Region

Beaumont 4

Boston

Cheyenne

Region

Portland

Raleigh |

Rockford

T
0 100

T
200

T T
300 400

Number of Backorders

55
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Subgrouped Bar Chart
proc sgplot data=orion.employees;
where company=:"0rion~;
vbar company / group=department;
title “Employees By Country/Department”;
ru n ; Employees By Country/Department
150
. 100 +
q%o %a q)% Q{’ q,% Qﬁa q)% Q{’a Q)%
P o, &
R T
Company
[Depanmem B Administration B Engineering B Sales B Sales Manaqemenl|
56
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Histogram

proc sgplot data=orion.employees;
where department="Sales”;
histogram salary;

title “Distribution of Employee Salaries”;
run;

Distribution of Employee Salaries

40

Percent
s

[ T T T T
§20,000 $25,000 $30,000 $35,000 $40,000
Annual Salary
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Overlaying Graphs

proc sgplot data=orion.employees;
histogram salary;
density salary / type=normal;
where department="Sales”;

title "Distribution of Employee Salaries”;
run;

Distribution of Employee Salaries

40

304

/'

204

| ‘/
0- — T T
$20,000 $25,000 $30,000 $35,000

Percent

T
540,000
Annual Salary

Normal
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Scatter Plot

proc sgplot data=orion.employees;
where company="0Orion ltaly® and
department="Sales~;
scatter y=salary x=employee birthdate;
title “Salary by Birth Date”;

ru n ? Salary by Birth Date
$32,500 4 o
o
o o °
o
$30,000 g ° °©
o
° 8
o o
& o o
> o o o
s §27,500]
o ' ° °
E] o o & o & 8
£ o 9 ° ° )
< o 8 o £
o o o o o
o
§$25,000 4
$22,500 4
o o
T T T T T T T T T T T
1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990
Employee Birth Date
59

Grouped Series Plot

proc sgplot data=orion.profit;
where company in ("Orion France®, "0Orion
Italy™);
series y=sales x=yymm / group=company;
title “Sales by Country”®;

I"U n ; Sales by Country

$500,000 - I

$400,000 4

8
= $300,000 o
@
$200,000 4
$100,000
Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan
2003 2004 2005 2006 2007 2008
Year-Month
Company Orion France — — — Orion ltaly
60 [ J
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Overlayed Series Plot (Multiple Y Variables)

proc sgplot data=orion.budget;
series y=yr2003 x=month;
series y=yr2004 x=month;
title "Budget by Month-;

run;

Budget by Month

$3,000,000
2,500,000 -|
a
g
=

$2,000,000 -|

$1,500,000 4

$1,000,000 -

Month

Yr2003 — — — Yr2004

Overlaid Bar Chart and

Line Plot

proc sgplot data=orion.profit;
where company="0rion France® and
year (yymm)=2004;
vbar yymm / response=sales;
vline yymm / response=cost;

title "Sales vs. Cost";

run;

Sales vs. Cost

62

$300,000

$200,000

Sales

§100,000

N

T T T T T T T T T T T T
04MD1 04MO2 04MO3 04MO4 04MO5 D4MOG 04MO7 DIMOB 04MOS DAMID O4MI1 04M12
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Controlling Graph Appearance with SGPLOT

Budget by Month

$3,000,000

$2,000,000

Y12003 (Sum)

$1,000,000

50 - e -
1 2 3 4 5 6 7 8 9 10 " 12

Month
[ ¥r2003 (Sum) = vr2004 (Sum) |
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Using ODS Styles

ods listing style=banker;
proc sgplot data=orion.profit;
where company="0rion France® and
year (yymm)=2004;
vbar yymm / response=sales;
vline yymm / response=cost;
title "Sales vs. Cost~;
run;
ods listing style=listing;

65

ar-Month

— T — T T T — T T
DAMD] 04602 04003 04MO4 D4MDS D4MDS 00407 040408 O4MO9 OAMID O4M11 04412
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Controlling Fills and Labeling Bars

proc sgplot data=orion.back orders;
vbar region/response=number_of _orders
fillattrs=(color="verylightred™)
datalabel ;
title "Back Orders by Region';
run;

Back Orders by Region

500 - 0

400 4

300 o

200

Mumber of Backorders

100 4

Beaumont Boston Cheyenng Portland Raleigh
Region

Rocktord

33



GSas | B

Overlaid Bars with Transparency

proc sgplot data=orion.budget;
vbar month/response=yr2003

fillattrs=(color=red)

transparency=.7;
vbar month/response=yr2004

Tfillattrs=(color=blue)

transparency=.7 barwidth=_5;

run;

Budget by Month

3,000,000

67

$2,000,000

¥12003 (Sum)

$1,000,000

1 2 El 4

5 8 7 8 e 10 M

Month

(2003 (Sum) & ¥r2004 (Sum)

12
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Controlling Lines and Markers

()
B

i

proc sgplot data=orion.budget;

markerattrs=(color=black
symbol=circlefilled
size=8);

title “Budget by Month®;

series y=yr2003 x=month/ markers
lineattrs=(color=red thickness=3)

run;

Budget by Month

3,000,000

$2.500000
E $2,000000
=

$1.500.000

$1,000,000
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Controlling Axis Attributes

proc sgplot data=orion._profit;
where (company="0Orion Australia® or
company="0Orion ltaly") and
year (yymm)=2003;
series y=sales x=yymm/ markers group=company;
xaxis Fitpolicy=rotate
tickvalueformat=monname.
grid label="Month~;
yaxis label="Total Sales” grid;

title "2003 Sales”; Py
run: |
$150,000 - “‘\‘
a \ } L L‘/D
. | _\'\‘l‘ 1 s —
$100,000 4 .\\(, \‘.’7/' 7{“
I T \//.\\‘n—d”’
5 Q,"‘lr T, % b “% é%‘\%'" a,%"'«
—_———

Additional Axis Options

proc sgplot data=orion.profit;

where company in ("Orion Australia®™ "Orion
Italy®) and year(yymm)=2003;

series y=sales x=yymm/ markers group=company;

xaxis display=(nolabel)
tickvalueformat=monname3.
offsetmin=0 offsetmax=0 grid;

yaxis values=(40000 to 240000 by 40000) grid

i label="Total Saled — propem
title "2003 Sales”; ‘
r U n ; 5200000 ,‘;

70

Total Sales

$120000

$40,000
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Adding Top and Right Axes

proc sgplot data=orion.budget;

series y=yr2003 x=month;

series y=yr2004 x=month/x2axis y2axis;

xaxis type=discrete;

yaxis display=(nolabel) grid offsetmax=.1;

x2axis type=discrete display=(nolabel);

y2axis display=(nolabel) values=(1e6 to 3e6 by
500000)offsetmax=.1;

title "Budget by Month*; Lo, e
run; e

3,000,000 “J $3.000.000

$2,000,000 52,000,000

$1,500,000 $1,500,000

$1,000,000 1,000,800

71

Controlling the Legend

proc sgplot data=orion.budget;

series y=yr2003 x=month;

series y=yr2004 x=month;

xaxis type=discrete;

keylegend / location=inside down=2
position=topleft;

title "Budget by Month-;

run ; Budget by Month

$3,000,000

52,500,000

g

= $2000.000 4

1,500,000 4

72
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Adding a Text Box With INSET Statement

proc sgplot data=orion.budget;

series y=yr2003 x=month / name="2003";

series y=yr2004 x=month / name="2004";

Xaxis type=discrete;

inset “This plot illustrates the monthly*
"budget values for 2003 and 2004°/
position=bottom border

title="Explanation: °;

title "Budget by Month Budies o ont

un ; 52000000 1 ;f Tl
; |

52,500,000 4

¥i2003

52,000,000

$1.500000

$1.000,000 4
1

74

The ODS GRAPHICS Statement

You can specify options on the ODS GRAPHICS statement
to control some aspects of your graphics output. Note that
you do not need to use the ODS GRAPHICS statement
with the SG procedures unless you want to specify options.
Some of the options that you can specify are:

= Height and width of the graph

m Format (file type) and name of the graphics file

m Whether a border is drawn around the graph

37
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Using the ODS GRAPHICS Statement

ods graphics / height=200px width=500px

imagefmt=jpeqg;

proc sgplot data=orion.back_orders;

vbar region/response=number_of_orders
fillattrs=(color="verylightred™)

datalabel;

title "Back Orders by Region™;

run;

Back Orders by Region

500 -

400 -

300 -

413

234

200 -

Number of Backorders

100

0 T T

Beaumont Boston

T
Cheyenne
Region

L)
Portland

Raleigh

T
Rockford
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The ODS GRAPHICS Statement

Options specified on the ODS GRAPHICS statement remain

in effect until they are reset or the SAS session ends. To
reset the options, submit the following statement:

ods graphics/reset;
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Creating Tool Tips with the IMAGEMAP Option

The IMAGEMAP option is used with the HTML destination
and controls the generation of data tips. Data tips are
pieces of explanatory text that appear when you mouse-
over the data portions of a graph contained in an HTML
page. The TIPMAX option specifies the maximum number
of distinct tooltips permitted before tooltips are disabled.

ods graphics / imagemap tipmax=1500;
ods html path="path-for-output® (url=none)
gpath="path-for-image”
File="myfile_html® style=analysis;
. code that generates ODS GRAPHICS image . . .

ods html close;

)
3
¥
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Section 1: ODS Graphics for the Non-
Statistician

1.1 What is ODS Graphics?

1.2 Producing Non-Statistical Graphs Using Base SAS
Procedures

1.3 SAS/GRAPH “SG” Procedures

1.4 Using PROC SGPLOT to Produce Non-Statistical Charts
and Plots

1.5 Controlling Graph Appearance with SGPLOT

1.6 Using PROC SGPANEL to Display Multiple
Cells Per Page

1.7 Using PROC SGSCATTER to Produce Multiple Plots Per
Page

1.8 The ODS Graphics Designer

1.9 Editing Graphs Produced by SG Procedures

1.10 Upcoming Features and Conclusions
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Using PROC SGPANEL to Display Multiple

Cells Per Page

Orders by Country, Order Type, Gender
Order Type = 2 Order Type =2
Customer Gender=F Customer Gender=M
100

80

60

40

20
-
g
ER
=T Order Type =3 Order Type=3
w Customer Gender=F Customer Gender=M

100

80

60

40

20

o T T T T T T T T T T T T T T
DE ES FR GB IT HNL US DE ES FR 6B IT NL US
Customer Country

79
o 6Sas  He.
PROC SGPANEL produces graphs similar to PROC
SGPLOT, but creates separate cells for each value of
a categorical variable or crossing of multiple categorical
variables. You can control the placement of the cells on
a graph. PR r—"
$100,000 - MMW\;
80
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General SGPANEL Syntax

m PROC SGPANEL statement — invokes the procedure
and specifies input data set

= Plot statement — specifies type of graph, variables,
and options.

m PANELBY statement — specifies the classification
variables and the arrangement of cells on the page.

m AXis statements — control appearance of axes
(optional)

m KEYLEGEND statement — controls appearance of
legend (optional)

82

PROC SGPANEL: Plot Statements

m The plot statements supported by PROC SGPANEL
are the same as those supported by PROC SGPLOT.
They include HBAR, VBAR, HISTOGRAM, SCATTER,
SERIES, and others.

m As with PROC SGPLOT, multiple plot statements
produce overlay graphs.

m The same options used to control plot appearance
with PROC SGPLOT (such as LINEATTRS,
FILLATTRS, etc.) can be used with PROC SGPANEL.
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The PANELBY Statement

The PANELBY statement lists one or more categorical
variables.

proc sgpanel data=orion.profit;

where company in ("Orion Belgium*®
"Orion Germany*
"Orion France"
"Orion Italy®);

panelby company;

series y=sales x=yymm; . ——

title "Monthly Sales”;

run; .
? $200.000
P—

=
o

83

e

PANELBY Statement Options

Options on the PANELBY statement specify the
arrangement of cells

(9
3
i

proc sgpanel data=orion.profit;
where company in ("Orion Belgium®
"Orion Germany""Orion France-
"Orion Italy®);
panelby company/layout=columnlattice onepanel;
series y=sales x=yymm;

title "Monthly Sales”; : e
ru n ; $500,000 -

$400,000

$300,000

a
5200,000 -

L e e e e e e L S
Jan Jul Jan Jul  Jan Jul Jan Jul  dan Jul Jan Jul  Jan Jul Jan Jul

84 Year-Manth
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Additional PANELBY Statement Options

proc sgpanel data=orion.profit;

where company in ("Orion Belgium*®
"Orion Germany®"Orion France-
"Orion Italy®);

panelby company/layout=columnlattice

colheaderpos=bottom

Onepane l Monthly Sales
noborder —

novarname;

S?I’ i es y:SaI es X:yymm ; $400,000 -
title "Monthly Sales®;| ...

run; H
? &
$200,000
$100,000 | MMU
50
e L e B e L
Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul
2003200420062007  2003200420062007  2003200420062007  2003200420062007
Wear-Month
85 [ orionBelgium | OrionFrance | Orion Germany | Orion Italy ]
B ™
e §Sas | Be.

Multiple PANELBY Variables

proc sgpanel data=orion.customer_orders;
panelby order_type customer_gender;
vbar customer_country;

title “Orders by Country, Order Type,

- .
Gender”®; PP ———
- Order Type =2 Order Type=2
r u n » Customer Gender=F Customer Gender=M
100
ELE |
o
40
204
&
g 0
3 Order Type =3 Order Type =3
w Customer Gendar= F Customer Gandar= M

o1 Ml

DE ES FR GB IT NL US DE ES FR GB IT
86 Customer Country

NL  US
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Removing Borders Between Cells

proc

sgpanel data=orion.customer_orders;

panelby customer_gender / noborder

vbar

spacing=30 novarname;
customer_country;

title “Orders by Country, Gender-;

run;

Orders by Country, Gender

F ] | ]

s

Frequency

50

T T T T T T T T T T T
DE ES FR GB IT NL US DE ES FR GB
Customer Country

T T T
IT NL US

)
3
¥
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Section 1: ODS Graphics for the Non-

Stat

istician

1.1 What is ODS Graphics?

1.2 Producing Non-Statistical Graphs Using Base SAS
Procedures

1.3 SAS/GRAPH “SG” Procedures

1.4 Using PROC SGPLOT to Produce Non-Statistical Charts
and Plots

1.5 Controlling Graph Appearance with SGPLOT

1.6 Using PROC SGPANEL to Display Multiple Cells Per

Page
1.7 Using PROC SGSCATTER to Produce Multiple
Plots Per Page _

1.8 The ODS Graphics Designer
1.9 Editing Graphs Produced by SG Procedures

1.10 Upcoming Features and Conclusions
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Using PROC SGSCATTER to Produce Multiple
Plots Per Page
Monthly Budget by Year
(First 6 Months)
$3,500,000
% $2,500,000
> §1.500,000 ‘\_‘,‘(///0
1 2 3 i 5 5
Month
$3,500,000
g $2,500,000 - D\—\‘//_//d1
> §1.500,000
1 2 3 i 5 5
Month
$3,500,000 -
é $2,500,000 - \/
= 51500000
1 2 3 ' 5 8
Month
89

§Sas | Be.
PROC SGSCATTER produces multiple scatter or
line plots on a page, with the cells reflecting different
combinations of plot variables.
Monthly Budget by Year
(First 6 Months)
$2,500,000 ° $3,000,000 o
$2,500,000 -
g 52000000 g
> ‘1‘500‘000-0 > SI‘DUD,DEI'I-“
o 1,500,000 ° R
1 2 3 4 5 6 1' '.; 3 4 5 6
Month Month
$3,500,000 - ° $3,000,000 °
., §a000000- o 52500000+
g_ $2,500,000 a %
s ° > $2,000,000 o
$2,000,000 o
$1,500,000 - ° $1:500.000
T2 3o+ 56 12 3 o4 5 s
Month Month
90
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@&

General SGSCATTER Syntax

m PROC SGSCATTER Statement — invokes the
procedure and specifies input data set

m PLOT, COMPARE, MATRIX statement — spec
type of graph, variables, and options.

m AXis statements are not supported

m Legend is controlled by options in PLOT statement

Note that:

— Only certain types of plots can be produced

— Plot type is specified as an option on the P
COMPARE, or MATRIX statement.

GSas | B

ifies

LOT,

92

PLOT Statement

proc sgscatter data=orion.budget;
where month le 6;

plot (yr2003 yr2004 yr2005 yr2006)*month;

title “Monthly Budget by Year-®;
title2 "(First 6 Months)*~;

run;

Monthly Budget by Year
(First 6 Months)

$2,500,000 4 @ $3,000,000 4

$2,500,000 4
$2,000,000

¥r2003
¥r2004

$1.500,000 1 °
$1,500,000 1

$2,000,000 o

T T T T T T
1 2 3 4 5 6
Month

T T T T T T
1 2 3 4 5 6
Maonth

$3,500,000 + ° $3,000,000 4

$3,000,000 $2,500,000

12005
Y2006

$2,500,000 -

$2,000,000 4
$1,500,000

§1,500,000 +
T

$2,000,0004 0

—T T T T
1 2 3 4 5 L}
Manth

T T T T T T
1 2 3 4 5 [
Month
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Arranging Multiple Cells on a Page

proc sgscatter data=orion.budget;

where month le 6;

plot (yr2003 yr2004 yr2005)*month/join
columns=1 uniscale=y;

title "Monthly Budget by Year-®;

title2 "(First 6 Months)*;

run;

Monthly Budget by Year
(First 6 Months)

$3,500,000 -

$2,500,000 +

$1,500,000 ,\’—/
T T T T T

3,500,000 4

52500000 4 D\\//’/d
$1,500,000 +
T T T T T
$3.500.000
$2,500,000 o
T T T T

$1,500,000 o

Yi2003

Yr2004

Y2008

93 i Month

COMPARE Statement — Shared Axes

proc sgscatter data=orion.budget;

where month le 6;

compare x=month y=(yr2003 yr2004 yr2005) /
join spacing=10;

title "Monthly Budget by Year-;

title2 "(First 6 Months)"; Morthly Budget by Yesr

run; s2stn000

2,000,000

Y2003

12004

@ v & e

- - B S

EE-1

s 38

9 e 8 ® ®w ®@ &

8 g 8 8 8 8 8

g8 8 8 8 8 8 8 28
|
wd
ER|

$1,500,000

Y2005
“ n

94 Month
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MATRIX Statement — Scatterplot Matrices

proc sgscatter data=orion.heart;

where ageatstart>60;

matrix weight diastolic systolic/group=sex
diagonal=(histogram normal);

title “Comparison of Weight, Systolic, and

= = - .
D I aStO I l C 9 Comparison of Weight, Systolic, and Diastolic
Waight S

run;

R ait. ot
2 Yo e 0o pat .
= . e, &%,

ot %, tan

s . et

el
I -
P

95

SGPANEL vs. SGSCATTER

What's the difference?
m SGPANEL creates a separate cell for each value of a
categorical variable or variables.
— Example: Sales by Month with a separate cell for
each country
m SGSCATTER creates cells for different combinations
of variables

— Example: Sales by Month and Cost by Month (for
all countries), on the same page

96
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Section 1: ODS Graphics for the Non-
Statistician

1.1 What is ODS Graphics?

1.2 Producing Non-Statistical Graphs Using Base SAS
Procedures

1.3 SAS/GRAPH “SG” Procedures

1.4 Using PROC SGPLOT to Produce Non-Statistical Charts
and Plots

1.5 Controlling Graph Appearance with SGPLOT

1.6 Using PROC SGPANEL to Display Multiple Cells Per
Page

1.7 Using PROC SGSCATTER to Produce Multiple Plots Per

Page
1.8 The ODS Graphics Designer

1.9 Editing Graphs Produced by SG Procedures
1.10 Upcoming Features and Conclusions
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ODS Graphics Designer

The ODS Graphics Designer provides an interactive
interface for creating the same types of graphs produced
by the SGPLOT, SGPANEL, and SGRENDER
procedures. It also allows creation of some types of
graphs that cannot be created with the above procedures.

To invoke the ODS Graphics Designer, submit the
following statement from your SAS Editor:

%sgdesign;

The ODS Graphics Designer comes up in a separate
application window.

99

GSas | Be
<] DS Graphics Designer - Graph Gallery |
File Edit View Insert Format Tools Help
PWRSEBEARvan|DRAE| &
& Elements 53/ 22 Graph Gallery ==
fettae I o] S sl ot [t [panse [yl
Ea g el (il 5
Scatter Serles Needle a?
= L i /\/\/ J—u—u
Step Histogram  Histogram(H)
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DU 1
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|
WM | = e ET
Band ‘Vector Contour
L DY L2
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A B e |
= K.:ﬂ famaty Loa I Vertical Bar Horizontal Bar ‘ContourPlot:
= rr T ~ Properties.. oK
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Creating a Graph Using the Designer

m Select a graph type from the Graph Gallery. Graph is
displayed using default data sets and variables.

= Fill in popup form to specify your data set, variables,
and options. Updated graph is displayed.

= Add additional plots and elements by dragging them
from the Elements Pane onto the graph

or

= Add additional panels to the graph and then drag plots
and elements into the panels.

101

Select a Graph from Graph Gallery

m Graph is created with default data
m Data menu is displayed

)
3
¥

Al 005 Graphics Designes - Graph - Graph Sze = (40, 450) =E=
File_Edit View Insert Formas Tools Help
2RSEMEBR v DBE|EE
S Elements [55]] &8 Graph Gaflery )
Plot Layers
2 Type in your title.
e i~
Scatter Series Neode
D il B
Rt
oy sasme
oaset: |[JAss
Fanel Variables | Flot Variables.
Potz |l bar
Variables
ooy st
Resporse: | (3) HEIGHT
Group: <optionsi>
uRL: <optional>
St SM
Nae: bar ———
s s D = | = (e ()
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Choose Data Set and Variables

i) ODS Graphics Designer - Graph - Graph Size = (640, 430) eEf=]
File Edit View Insert Format Tools Help ]
(22 FHEER(» o HEAS| & H|
S Elenents
Plot Layers - ‘
Lbrary: {ortoN -
. . . ur title...
o ~ 3 [ -
L._ L Llui Data Set: [ oroERs |
Sl e heeke | Panel Vaises| Pt Varities
[T |y E Pt b v
Step Histogram  Histogram(H) Voriables
I@ @ Category; /iy REGION .!
—Bm _‘Bm(iﬂ '—‘Ba, Response: @mnms v!
= it = Group: 4 oroer_TveE -]
e e s RL: | <optional> =)
BarlH)  BaEnor  BarErroriH) o
U (B sostc [am =
Band Vector  Contour . r .
Nare; | bar |
[ A=) e — Gl
Fringe. Normal  Normal(H) f_ Advanced Optians... _
T
ey e ]
Insets T T -
B G (L Ol e (o) (ama ]
103 Disretelegend  CellHeader  TextEntry  ~ _—m W M
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After Changes

ile E iew Insert Format Tools Hel,
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it Format Tools Help
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Add Another Panel to Graph

Select Row from Insert pull-down.

File Edit View Format Tools Help
| & Tite RIS
o e |

# bal n
ek Topers IE Global Legend “

Orders by Region

[Sale Type: © internet 8 Catalog © in Store |

1250

1000

750
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500

250 4
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e
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2
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C: Created with ODS Graphics Designer
108 =
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Drag a Plot Into Empty Row & Specify Details

&) ODS Graphics Designer [EElf=]
[Fie_€dit View Insert Format Tools Help -
[fangEEAR(von EES =
Pl Layers EL
e |~ Orders by Region
D iy (R sy z
Step  Histogram  Histograg(H) [ uocer 22
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) ey \ o) (| [
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Plot After Adding Overlay
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Creating Paneled Graphs

Select Panel tab from Gallery and choose graph type

Desi Graph Ga
|F\I= Edit View Insert Format Tools Help
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4] ODS Graphics Designer - Graph - Graph Size = (540, 480) [ [®][=]
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Paneled Graph

«0) ODS Graphics Designer - Graph - Graph Size = (640, 430) =l

File Edit View Insert Format Tools Help
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Some Other Graphs in the Gallery

<] QDS Graphics Designer - Graph Gallery oo E=s
File Edit Wiew Insert Format Tools Help
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Click "My Graphs" Tab to See Saved Graphs

@] ODS Graphics Designer - Graph Gallery = |

| File Edit View Insert Format Tools Help
RSEHMRAR/oom EES =

S Elements =5 | [ Groph Gallery. ==
Plot Layers ‘

Basi | Grouped | Analytical | Custom | Matrix | Pansis| My Graphs

b (ol 1

Series Needle

bz
[y (il (B

Histogram  Histogram(H)

4% Global Forum 2011 Demo
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Can | Save Code Generated by the Designer?

m Good news — code can be viewed and saved

m Bad news — code is Graphics Template Language and
PROC SGRENDER, but...

m Good news — the code is a good way to learn GTL!
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Click View = Code to See Generated Code

] ODS Graphics Designer - Cade - Graph

File Edit View Insert Format Tools Help
LdSEREARvanERAG RN
B Elements ﬁ][d Gragh EE

Type in yourtitle...
ET

Tiisinet T Store

HDDDHUE

400

{ Tt

ol ol i g
w I
rElE
.

5
500 [}
a9 bwemar  Gaont) ¥ Code-Graph
2 B (B s
e e define stalgraph sgdesign;
oI T &I dynamic _REGION _ORDERS _SUPPLIER _ORDER_TYPE;
Laginag~ dymamic _pansinumber_;
ity i = bagingraph;
Firge  Nomal  NomaiH)

entryiitle_id="idle" halign=centar Type in your title..'l;
A, AL < || enerstootnote _i=tootnotat haign=latt Tipe in your footnote... iy
= layout datalastice _id="datalattice? cobumnvar=_ORDER_TYPE rowvar=_SUPPLIER/

Insets
— — -
=] LABEL);
— _’T wnionall Orders)
Discrete Legend  Cell Header Text Entry. L .
layout protonype _id=prototype’/ ;
. barchart _id="bar x=_REGION y=_ORDERS | barwidthr=0.85 name="bar' stat=cum;
- endlayout;

sidobar/ align=bottom spacefll=faise;
discratelegend _id="egind bar" / bords
arder=rovimajor valign=center;
endsidebar;

endlayout;
endgraph;
end;

run;

proc sgrendar data=ORION. ORDERS template=sgdasign;
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Using Saved Layouts as Templates for Other

Graphs

m Double-click graphs from Gallery window, and change
parameters as needed

= Modify and run the generated GTL code with PROC
SGRENDER

s Use PROC SGDESIGN

— You can change input data set and plot variables in
the PROC SGDESIGN code.
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Using PROC SGDESIGN

This program replays the saved graph, specifying a
different grouping variable for the bar chart.

proc sgdesign sgd="globalforum2011.sgd”;
dynamic _order_type="supplier-;

run;
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Section 1: ODS Graphics for the Non-
Statistician

1.1 What is ODS Graphics?

1.2 Producing Non-Statistical Graphs Using Base SAS
Procedures

1.3 SASIGRAPH “SG” Procedures

1.4 Using PROC SGPLOT to Produce Non-Statistical Charts
and Plots

1.5 Controlling Graph Appearance with SGPLOT

1.6 Using PROC SGPANEL to Display Multiple Cells Per
Page

1.7 Using PROC SGSCATTER to Produce Multiple Plots Per
Page

1.8 The ODS Graphics Designer

1.9 Editing Graphs Produced by SG Procedures
1.10 Upcoming Features and Conclusions
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Editing Graphs Produced by SG Procedures

Sales Converted From British Pounds (£)
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Purpose of the ODS Graphics Editor

m Primary purpose — make simple, ad-hoc changes to
graphs created by SG and other procedures.

= Add simple annotation to graphs (text, lines, symbols)
m Data components (including tick labels) cannot be
modified.
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Enabling the Editing of ODS Graphics

You can use the ODS Graphics Editor to make edits to
graphs created with ODS graphics. The ODS Editor
cannot be used to edit graphcs created with "classic"
SAS/GRAPH procedures.

To enable use of the editor, submit the following
statement:

ods listing sge=on;

127
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Creating an Editable Graph
When a SG procedure is run and SGE=ON is specified,
the results window shows two graphs — one is an image
file, and the second is the editable graph.
s =]
File Edit View Tools Run Solutions Window Help
v - Ded&n| Bo|BaliX0@
[gsiks B Log - nttteay |
|ma e f||e . ﬁméz“"“' Sileevs: Cost 641 ods listing sge=on; l
2 %iﬁ""‘”‘”“" t sl FA5 s soartyyma 2004
] The SGPlot Procedure o oas: vy-m, e S5
i NOTE: EE:E;EI:[IE SGPLOT u-n; g;n::g;:cusl time):
ed |tab|e cpu time 0.20 saconds L
28 sgplot-bar-iines2s * | E=E|EoR =5
graph ods listing sge=on; =
=proc sgplot data=orion.profit;
where company='0Orion France' and year{yymm)=2004;
vbar yymm / response=sales; =
vline yymm / response=cost;
title 'Sales vs. Cost'j;
r||n;|
& Results [ utput- Wrttted) | ] Lag - (United) | B8 Editor - untiledz * |W
128 NOTE: 7 Lines Submitted. & C\SGF2011\Programs Ln7 Col5
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Opening the Editable Graph

GSas | B

Double-clicking on the editable graph opens it in the

ODS Graphics Editor.

i1 QDS Graphics Editor - SGPlot.sge - Graph Size = (6.40, 4.89) in Inches displayed at 100 DPT
File Edit View Insert Arrange Format Help

=088 %[ w o100~ ?
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EE M - 2000 %
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Editing the Graph

)
3
¥

Right clicking on a graph component brings us a dialog

you can use to modify the component.

] ODS Graphics Editor - SGPlat.sge - Graph Sze = (6.40, 480) in Inches displayed at 100 DPI
Eile Edit Miew [nsert Amange Fgrmat Help
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Graph After Editing
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Saving the Edited Graph

Click on File ® Save as....

& Open culeo B |© o [f1o0% - ]| 2

H s cors |l -] B 7 |= == -

B Swess.. Do

Print Setup Sales Converted From British Pounds (£)

[ Print Preview

&b Print Ctrl+P
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Saving the Edited Graph

You can save the edited graph as either:

$Sas | B

m A .png (Portable Network Graphics) file, which can be

printed or inserted into other documents

m A .sge file, which can be opened and re-edited with

the ODS Graphics Editor

m The ODS Graphics Editor does not generate SAS

code.
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Section 1: ODS Graphics for the Non-

Statistician

1.1 What is ODS Graphics?

Procedures

1.2 Producing Non-Statistical Graphs Using Base SAS

1.3 SAS/GRAPH “SG” Procedures

and Plots

1.4 Using PROC SGPLOT to Produce Non-Statistical Charts

1.5 Controlling Graph Appearance with SGPLOT

Page

1.6 Using PROC SGPANEL to Display Multiple Cells Per

Page

1.7 Using PROC SGSCATTER to Produce Multiple Plots Per

1.8 The ODS Graphics Designer

1.9 Editing Graphs Produced by SG Procedures
1.10 Upcoming Features and Conclusions
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Upcoming Features and Conclusions

136

(™
Upcoming ODS Graphics Features in SAS 9.3

Clustered groups for bar charts

Fill pattern "skins" for bar charts

Bubble plots

High-Low Plots

Pie Charts

Attribute maps

Annotation

Maps (experimental)

Default output to web page instead of image file
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Clustered Groups and "Skins" for Bar Charts
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High-Low Plots
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Pie Charts

Mean City MPG by Type
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Annotate

U.S. Per Capita Meat Consumption
1950-2000
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Some Considerations

You cannot use SAS to combine ODS Graphics with
graphs produced by "classic" SAS/GRAPH procedures

ODS Graphics cannot produce some types of graphs that
"classic” SAS/GRAPH procedures can, such as:

Pie and donut charts
m Radar charts
m 3D bar charts
= Maps
m Tile charts
ODS Graphics does not (yet) support Annotate

continued...
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Some Considerations

ODS Graphics can produce the following types of graphs
that "classic" procedures cannot, including:

Density plots
Ellipse plots

Vector plots
Horizontal box plots

ODS Graphics can produce the following types of graphs
much more easily than "classic" SAS/GRAPH procedures:

m Overlay plots
m Panel graphs
= Plot matrices
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Which Should | Choose?

m |f you are already creating graphs for a specific
application using "classic" SAS/GRAPH procedures,
continue to use them (they won’t go away).

m If your graphs require complex annotation, use
"classic" SAS/GRAPH procedures.

m Consider using SG procedures for new applications
that do not require complex annotation.
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