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Block Chart 
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Horizontal Bar Chart 
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Vertical Bar Chart 
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Pie Chart 
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Star Chart 
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Scatter Plot 
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Line Plot 
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Regression Plot 
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High-Low Plot 
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Bubble Plot 
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Surface Plot 
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3-D Scatter Plot 
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Contour Plot 
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Block Map 
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China Map 
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Choropleth Map 
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Prism Map 
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Surface Map 
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Text Slide 
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Graphs Combination 
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Annotated Graph 



临床研究SAS高级编程 23 

Graph Elements 
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Graph Procedure 

PROC statement 

proc gplot data=demo; 

Subordinate statement 

plot ht*wt; 

BY statement 

NOTE statement 

Title; 

Footnote; 

RUN statement 

quit; 
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Global Statements 

GOPTIONS 

SYMBOL 

AXIS 

LEGEND 

PATTERN 

TITLE & FOOTNOTE 
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Other Statements 

LIBNAME 

FILENAME 

FORMAT 

LABEL 

ODS 

OPTIONS 
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Output Area 
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Size of Cell 



临床研究SAS高级编程 29 

Default Location for Graph Elements 
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Device Drivers 

 

proc gdevice catalog=sashelp.devices nofs; 

 list; 

run; 

quit; 

 

goptions device=cgm; 
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Save Graph Files 

GSFNAME 
GSFMODE = Replace, Append 
GSACCESS 
 

filename grafout "&cd.\slide.ps"; 

 

goptions reset=all 

    device=pscolor 

    gsfname=grafout 

    gsfmode=replace 

    ftext=swissb; 

 

proc gslide border name='proposal'; 

 title1 h=4 'Proposed Design Improvements:'; 

 title2 h=3 ' * Increase Stability'; 

 title3 h=3 ' * Increase Speed'; 

 title4 h=3 ' * Reduce Weight'; 

 footnote h=2 j=l 'ABC Company'; 

run; 

quit; 
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Colors in SAS/GRAPH 

SAS employs a number of different color schemes  

HLS (hue lightness saturation)  

RGB (red green blue)  
HSV (hue saturation value) 

Gray-Scale 
CMY(K) (cyan magenta yellow(black))   

SAS color names (from the SAS Registry) 

the SAS Color Naming System (CNS). 

 

 

Each color scheme uses different complex algorithms to 

construct a given color  

 



临床研究SAS高级编程 33 

HLS color scheme 

Any color in the HLS scheme can be constructed by specifying values for 

hue, lightness and saturation  

HLS color names are of the form Hhhhllss (hexadecimal format) 

hhh is the hue component (000-168) 

ll is the lightness component (0-FF) 

ss is the saturation component (0-FF). 

 

The %HLS converts values of hue, lightness and saturation into the 

corresponding HLS code and circumvents the need for hexadecimal 

representations of colors  

E.g. %hls(360,50,100)=H16880FF, %hls(130,50,90)=H08280E6 

Pattern color= %hls(130,50,90) 
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HLS color scheme 
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RGB color scheme 

Any given color can be defined as a combination of red, green and blue 

colors  

 

RGB color names are of the form CXrrggbb (hexadecimal format) 

rr is the red component (00-FF) 

gg is the green component (00-FF) 

bb is the blue component (00-FF). 

 

Like HLS, %RGB converts percentages to a hexadecimal number  

E.g. %RGB(30,50,100)=CX4D80FF, %RGB(80,50,90)=CXCC80E6 

Pattern color= %RGB(30,50,100) 
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RGB color scheme 
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GRAY-Scale color scheme  

 

The Gray-scale color scheme may be used to create 

various shades of gray  

 

Gray-scale shades are formed by combining the word 

GRAY with the hexadecimal value of a color from 0 to 255  

 

Gray-scale color names are of the form GRAYll 

(hexadecimal format) 

ll is the lightness component (0-FF) 

E.g. grayAE, gray45 
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Fonts/Symbols in SAS/GRAPH 

All of the SAS/GRAPH fonts are stored in the catalog 
SASHELP.FONTS. 

The special symbols can be Greek letters, mathematical symbols, 
subscription,superscription, underline and custom-designed symbols  

To preview the fonts/symbols and its corresponding character 
codes, we can use thefollowing code: 
 

 proc gfont name=greek/marker/music/math/sperical 

           nobuild 

           height=3.7 

           romcol=red 

           romfont=swissl 

     noromhex 

           romht=2.7 

           showroman; 

run; 

quit; 
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Fonts/Symbols in SAS/GRAPH 
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Front (1) 

Title front=xxxx; 
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Front (2) 
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GOPTIONS 

RESET=ALL | GLOBAL | statements 
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GOPTIONS 
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GOPTIONS 
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GOPTIONS 
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GOPTIONS 
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GOPTIONS 

 goptions reset=all 

          cback=white 

          colors=(black)  

    gunit=pct  

          rotate=landscape 

    device=cgmof97l 

          gsfmode=replace 

          gsfname=plotgph;  
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Axis 
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Axis Syntax 

AXIS <1-99> <options> 
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Axis Syntax 
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Axis Syntax 

Unit 
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Axis Syntax 

Color 
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Axis Syntax 

Text Description Suboptions 
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Legend 
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Legend 

LEGEND<1...99><options>;  
 
option(s) can be one or more options from any or all of the 
following categories:  

appearance options  
ACROSS=number-of-columns 
CBLOCK=block-color 
CBORDER=frame-color 
CFRAME=background-color 
CSHADOW=shadow-color 
DOWN=number-of-rows 
FRAMEFWIDTH=thickness-factor 
SHAPE=BAR(width,height) <units> | LINE(length) <units> | 

SYMBOL(width,height) <units> 
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Legend 

position-options  

MODE=PROTECT | RESERVE | SHAREOFFSET=(<x 

><,y >)<units > | (<x <units >><,y <units >>) 

ORIGIN=(<x ><,y >)<units > | (<x <units >><,y <units 

>>) 

POSITION=(<BOTTOM | MIDDLE | TOP> <LEFT | 

CENTER | RIGHT> <INSIDE | OUTSIDE>) 

text-options  

LABEL=(text-argument(s)) | NONEORDER=(value-

list) 

VALUE=(text-argument(s)) | NONE 
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Legend 
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Symbol 
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Symbol 
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I=BOX <options> <00-25> 
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I=BOX 
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I=HILO <C><option> 
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I=HILO 
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I=JOIN 

Connects data points with straight lines. Points are 

connected in the order they occur in the input dataset. 

Therefore, the data should be sorted by the 

independent variable. 

 

If the data contain missing values, the observations 

are omitted. However, the plot line is not broken at 

missing values unless SKIPMISS option is used. 
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I=R <type> <0> <CLM | CLI<50…99>> 
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I=R 
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Other Interpol 

I=SM 

I=Needle 

I=STD <1 | 2 | 3> 

I=STEP 
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Values 
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Line <1 … 46> 
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Samples 
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Samples 
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Statistical Graphics Principles  

 

Excellence in statistical graphics consists of complex ideas communicated 
with clarity, precision and efficiency (Tufte, 1983)  

 
Tufte’s graphics principles for accurate and retained information extraction  

Show all the data  

Induce the viewer to think about the substance rather than the  

      graphic design – maximize the data-to-ink ratio  

Avoid distorting what the data are saying  

Make large data sets coherent  

Encourage the eye to compare different pieces of data  

      - leverage investment by showing multiple plots of same type  

Reveal the data at several levels of detail, from a broad overview  

       to the fine  structure  

Serve a clear purpose: description, exploration, tabulation  

Be closely integrated with the statistical and verbal descriptions  

       of a data set  

Use gray scale and color sparingly 
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Gold Standards of Good Graphics 

Clarity 

Precision 

Efficiency 
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Precision 
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Efficiency 
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Good Plotting Practices 

Using two-dimensional graphs to display one-

dimensional data (such as three-dimensional histograms) is 

inefficient and often results inperceptional ambiguity; 

Important events or data points of particular interest 

should be labeled on the graph and not just as some 

reference in the legend; 

Always use clear, concise, detailed labeling. Avoid 

computer labels; 

Maximize the data-ink ratio, i.e., the proportion of a 

graph’s ink that is devoted to the display of non-redundant 

information; 
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Good Plotting Practices (cont’ed) 

If a grid is needed, do not make the grid color black or 

the line width the same width as other lines or symbols in 

the graph. Use a gray color instead to bring the data to the 

foreground; 

Avoid confusing legends; 

Plots should have greater length than height, the so-

called golden rectangle, since our eye is naturally better at 

detecting trends on the horizontal than the vertical and it is 

easier to place labels in a wider graph than a thinner graph; 

Use colors to identify data properly. 
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Graphics Principles for Clinical Data 

Set a sound aspect ratio 
Include (feint) grid lines and reference lines as appropriate  
Sort categories e.g. on dot plots 
Use group and multi-panel displays (with same scale)  
Minimize use of legends by annotating the graph  
Don’t use more than 3 hues  
Use contrast hues (blue-orange/yellow); avoid color-blind hues (red-

green)  
Use black and gray for 2 group comparisons (treatment and control)  
Don’t use to many dashed line types – they are difficult to distinguish  
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Good Plotting Practices 
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Good Plotting Practices (cont’ed) 
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Good Plotting Practices (cont’ed) 

# subjects
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Good Plotting Practices (cont’ed) 

Heart Rate raw data in D1  - (Mean +/- SD)

Treatment Placebo         SAR110894 5 mg  
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Good Plotting Practices (cont’ed) 
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Good Plotting Practices (cont’ed) 
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Good Plotting Practices (cont’ed) 
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CDF plot using i = steplj in SYMBOL 

statement 
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Density plot using i = join in SYMBOL 

statement 
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Boxplot using i = boxt  in SYMBOL statement 
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Needle plot using i = needle  in SYMBOL 

statement 
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High-low plot using i = hilocjt  in SYMBOL 

statement 
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KM plot using i = steplj in SYMBOL 

statement 

  

log-rank p = 0.6195 

Number at Risk 

TRT A 216 129 71 26 6 
TRT B 211 132 57 23 9 
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What’s the Annotate Facility  

The annotate facility enables you to generate a special 

data set of graphics commands from which you can 

produce graphics output 

This data set is referred to as an Annotate data set 

Use it to generate custom graphics or to enhance 

graphics output from many SAS/GRAPH procedures, 

including GCHART, GCONTOUR, GMAP, GPLOT and so 

on. 

The Annotate Facility acts as a bridge between the 

procedure selected by the user and the user's desire to 

customize the graphics output. 
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The Annotate Data Table 

The Annotate data set is not different from any other SAS data set. 

In an Annotate data set, each observation represents a command to draw a 

graphics element or to perform an action. The graphic elements drawn by these 

commands can be added to SAS/GRAPH output or displayed with the GANNO 

or GSLIDE procedure as a custom graphic 

The observations in an Annotate data set use a set of predefined Annotate 

variables. The values of the variables in the observation determine what is 

done and how it is done. 

To create these observations, you assign values to the variables either 

explicitly with a DATA step or implicitly with Annotate macros. 
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What can the Annotate Facility do 

Enhances output from SAS/GRAPH procedures by 

adding graphics elements to the output. 

label points on a map using map coordinates 

label bars on horizontal and vertical bar charts 

label points on a plot 

create a legend for a three-dimensional graph 

Use an Annotate data set to create custom graphics 

create various types of graphs (including pie charts, bar charts, 

and plots) 

draw graphics elements such as lines, polygons, arcs, symbols, 

and text 

 



临床研究SAS高级编程 96 

Examples(1) 
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Examples(2) 
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The Annotate Process 

The annotate is used primarily to enhance a graph. First, 
we must know three questions for use of the annotate. 

What is to be done? 

Where is it to be done? 

How is it to be done? 

The annotate process is the same as answering the 
three questions above 

Some of the variables that are used to answer these 
three questions include: 

What : FUNCTION (this is the ONLY variable used to answer this                                                 
question) 

How: COLOR, SIZE, STYLE, POSITION 

Where: X, Y, XSYS, YSYS 
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WHAT, HOW, and WHERE(1) 

WHAT is to be done? 

An action variable FUNCTION tells what to do 

 

The character variable FUNCTION provides the information on WHAT is 

to be done. The FUNCTION variable accepts a set of predefined values 

(functions) that perform both graphics tasks and programming tasks 

 

Some of the common values of the variable FUNCTION 

BAR                       draw a rectangle 

DRAW                   draw a line 

LABEL                   places text or symbols on the graphic 

MOVE                   allows movement to a specific point on the graphic 

SYMBOL               places a symbol on the graphic 

POINT                   places a single point 
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WHAT, HOW, and WHERE(2) 

HOW is it to be done? 

Attribute variables tell how to do it 

 

The attribute variables specify the characteristics of the graphics 

element (for example, color, size, line style, text font) 

 

some of the attribute variables include 

TEXT='string'          add string to display 

COLOR='color'       specify the color of text 

SIZE=n                   size of text 

STYLE='font'          select font for text string 
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WHAT, HOW, and WHERE(3) 

WHERE is it to be done? 

Positioning variables tell where to do it 

 

The positioning variables specify the point at which to draw the 

graphics element 

 

some of the positioning variables include 

X                    specifies a numeric horizontal coordinate 

Y                    specifies a numeric vertical coordinate 

XSYS             specifies coordinate system for X or XC coordinates 

YSYS             specifies coordinate system for Y or YC coordinates 
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WHAT, HOW, and WHERE(4) 

WHERE is it to be done? 

The coordinates are usually placed using the numeric variables X 

and Y 

 

 

 

How these coordinates are interpreted depends on the coordinate 

system, which is specified by the XSYS and YSYS variables? 
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Coordinate System(1) 

 The coordinate system itself can be selected by using the character 

variables XSYS and YSYS, these variables can take on one of twelve 'system' 

values, two of these values for XSYS and YSYS will satisfy most of your 

Annotate needs 
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Coordinate System(2) 

A particular value of X or Y will be located depends on 

the value assigned to XSYS or YSYS 

The values of XSYS and YSYS need not be constant in 

the Annotate data set. XSYS and YSYS do not need to 

have the same values. 

E.g. 

   XSYS & YSYS='2’            ‘Absolute data value' places the point 

according to the values of the horizontal and vertical axes that are 

plotted on the graph. 

XSYS & YSYS='3‘               'Absolute Graphics Output Area 

percent' uses percentages of the entire graphics area, which are 

measured from the lower left corner. 
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Annotate Example(1) 
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Annotate Example(2) 

Raw data from Day -3 to EOS - Mean (+/-SEM)

Baseline is Day -3

Treatment: Placebo         SSR125543 20 mg 
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Building the Annotate Dataset(1) 

The Annotate data set can be built: 

by using assignment statements 

The Annotate data set can be built by using assignment statements.  

This technique is best employed when the Annotate data set does not 

depend on incoming data and only a few observations are needed. 

 

from an existing SAS data set (or other data source) 

When the graphics display depends on an established SAS data set, 

that data set can often be used to build the Annotate data set as well. 

This technique is especially useful when you need to place labels or 

text strings at a location that is to be determined by the data itself. 
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Building the Annotate Dataset(2) 

Using Assignment statements 
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Building the Annotate Dataset(3) 

Building on an Existing Data Table 


