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Abstract: 

Do you have reports based on SAS/GRAPH procedures, customized with multiple GOPTIONS? Do 

you dream of those same graphs existing in a GOPTIONS and Annotate free world?  Recreating complex 

graphs using Statistical Graphics (SG) procedures is not only possible, but much easier than you think! 

Using before and after examples, I will discuss how the graphs were created using the combination of 

Proc Template, Graph Template Language (GTL), and the SG procedures. This method produces graphs 

that are nearly indistinguishable from the original, with code that has been proven to be reusable across 

projects, and is based on one central style template which allows style changes to cascade effortlessly.  

I will describe how we were able to mimic the customization of SAS/GRAPH using the 

combination of Proc Template, Graph Template Language (GTL), and the SG procedures. The end result 

is nearly indistinguishable from the original and the code behind it has proven to be reusable and easier 

to update and maintain.  

Introduction: 

  Conversion of existing and working code into newer procedures is generally not high on the 

priority list. We found ourselves in a unique position with the time and support to work on updating the 

code, however there was a catch. This particular report had also recently gone through a major style 

overhaul and was commonly used in corporate presentations or published within hospitals, therefore 

there was a need to redesign only the inside. We needed as few changes to the output appearance as 

possible for this to work. This was quite a feat!  

  Luckily we did not have to start from scratch, previously a style sheet that controlled tabular 

output had been created. This meant that it only needed to be updated to include style related to graph 

elements. These graph styles in the original template will then be called using GTL so that each element 

only needs to be defined once, instead of being repeated within each particular graph template. Finally 

SG render was used to call the graph template and create the final output. In this paper, I will focus on 

the style template elements and graph template that were necessary to recreate horizontal bar charts 

and trend charts.  

Horizontal Bar Chart: 

   Since this process is a code redesign only, we already know what we need the final output to 

look like. Both the original (figure 1) and the final (figure 2) graphs are shown to allow for comparison 

and visualize the similarities between the results. The image in figure 1 is a jpeg image created with Proc 

GCHART and GOPTIONS to control the colors, font type, and sizing. Annotate was used to add the red 

and green target lines and the data labels on the horizontal bars. The titles, footer, x‐axis, and y‐axis 

were all styled by using in‐line style options hard coded into the statements.  
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Begin by defining the headers and footers.  
 

 entrytitle title1/textattrs= Graphtitletext ; 
 entrytitle title2/textattrs= Graphtitletext (weight=normal size=8.5pt) ; 
 entryfootnote halign = right foot1 /textattrs=GraphFootnoteText ; 
 entryfootnote halign=left foot2 foot3 foot4 /textattrs=GraphFootnoteText; 

 
 
 
 
The color changes in the bars were originally handled using GOPTIONS. Using GTL we were able 

to take advantage of the attribute map. The attribute maps allows you to map the data values to a 
specific visual style options. This allowed me to specify all of the facilities and define the color scheme 
associated with that facility from within the GTL. Shown below is only a subset of the code used to 
define the map. Adding the option IGNORECASE = True allows the map to match regardless of the case 
of the text, which is very handy if you work with inconsistent data. The DISCRETEATTRVAR statement is 
required for the attribute map to be used, ATTVAR will be used as the group option on the horizontal 
bar to call the map, VAR is the name of the variable where the data resides, and ATTRMAP is the name 
that you assigned the map.   
 
/*    define the attribute map and assign the name "symbols" */ 
    discreteattrmap name="FAC_colors" / ignorecase=true ; 
        value "Sys" / fillattrs=(color=CX0073CF)  
     lineattrs=(color=CX0073CF); 
        value "Fac 1" / fillattrs=(color=cxc2deea) 

lineattrs=(color=cxc2deea); 
        value "Fac 2" / fillattrs=(color=cxc2deea)  
     lineattrs=(color=cxc2deea);  
     enddiscreteattrmap ; 
 
    discreteattrvar attrvar=unitcolor var=_location_code2 attrmap="FAC_colors" ; 
 

We will start by drawing in the bar chart. The BARCHARTPARM was chosen in this case because our data 
was pre‐summarized.  First the axis and barcharts were defined.  
 
   layout overlay /  
 
                xaxisopts= 

(linearopts=(tickvalueformat=_display) display=(TICKVALUES LINE )  
   tickvalueattrs = Graphvaluetext(size =8pt)  

offsetmin = 0 offsetmax = _axis2)  
 

                yaxisopts= 
( display=(LINE TICKVALUES ) 
tickvalueattrs = Graphvaluetext(size =8pt)) 

 
barchartparm x=_LOCATION_CODE y=_METRIC_VALUE  /    

group=unitcolor  
name='bar(h)'  
orient=horizontal; 

 
     

Now the targets and data labels need to be added to the graph. In the original graph, both the target 
lines and data labels were defined using annotate. This functionality could have been replicated using 
DRAW in GTL, however I used a different approach. Creating variables that contain the data points and 
using a scatterplot overlay on the horizontal bar chart allows for these images to be added without 

Define the format for the tick values 

Define the style for the 

tick values 

Handle alignment options for text 

Modify original style from template 

Call the attribute map

Change bar orientation 
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Appendix 1: Proc Template Code 

libname b_style "path"; 
ods path(prepend) b_style.bhcs_styles(update); 
 
 
proc template; 
 
 define style styles.Baylor_core; 
 
 parent= styles.Journal; 
 
 class fonts/ 
  'TitleFont' = ("Arial", 12pt, Bold)  

/*Titles from Title Statements*/ 
  'TitleFont2' = ("Arial", 10pt) /*Procedure Titles*/ 
  'StrongFont' = ("Arial", 12pt, Bold) /*page numbers*/ 
  'EmphasisFont' = ("Arial", 10pt, Italic)  

/*Titles for table of contents/table of pages, emphasized 
header/footer*/ 

  'headingfont' = ("Arial", 10pt, bold)  
/*table column and row headings and footers, by group 
headings*/ 

  'headingemphasisfont' = ("Arial", 12pt, bold) 
  'docfont' = ("Arial", 8pt) /*data in table cells*/ 
  'footnotefont' = ("Arial", 10pt)  

/*footnotes generated with footnote statement*/ 
  'FixedFont'=("<monospace>, Courier",2)  

/*Fonts for processes that require a fixed space font*/ 
  'BatchFixedFont'=("SAS Monospace,  

<monospace>, Courier, monospace",2) 
  'FixedHeadingFont'=("<monospace>, Courier, monospace",2) 
  'FixedStrongFont'=( 

"<monospace>, Courier, monospace",2,bold) 
  'FixedEmphasisFont'=( 

"<monospace>, Courier, monospace",2,italic) 
  ; 
   style systemfooter from TitlesandFooters / 
         font = Fonts('footnotefont') 
         textalign=left /*Left Justify all footnotes*/ 
         color= grey /*Footnote color*/ 
   ; 
 style GraphFonts / 
  'GraphTitleFont'=("Arial",12pt,bold) 
  'GraphTitle1Font'=("Arial",10pt) 
  'GraphLabelFont'=("Arial",12pt) 
  'GraphLabel2Font'=("Arial",12pt) 
  'Graphfootnotefont' = ("Arial", 8pt, extra_light) 
  'GraphValueFont'=("Arial",10pt) 
  'GraphDataFont'=("Arial ",8pt) 
  'GraphUnicodeFont'=("Arial",8pt) 
  'GraphAnnoFont'=("Arial",10pt); 
 style colors/ 
  'fg' = black 
  'fg2' = blue 
  'fgA1' = cx000000 



  'bgA1' = cxF0F0F0 
  'bg2' = black 
  'fg3' = black 
  'bg3' = white 
  'fg4' = black 
  'bg4' = black 
  'bg5' = black 
  'link1' = black 
  'link2' = blue 
  'titlefg' = _undef_ 
  'contentfg' = white 
  'contentbg' = white 
  'docbg' = white 
 ; 
 style GraphColors / 
  'gablock' = cxE0E0E0 
  'gblock' = cxF2F2F2 
  'gcclipping' = cx000000 
  'gclipping' = cxD2D2D2 
  'gcstars' = cx000000 
  'gstars' = cxD2D2D2 
  'gcruntest' = cxA3A3A3 
  'gruntest' = cxDDDDDD 
  'gccontrollim' = CXc2deea  

/*shewhart control limits background*/ 
  'gcontrollim' = CXc2deea  

/*shewhart control limits background*/ 
  'gcerror' = cx000000 
  'gerror' = cxA0A0A0 
  'gcpredictlim' = cx000000 
  'gpredictlim' = cxC8C8C8 
  'gcpredict' = cx000000 
  'gpredict' = cx000000 
  'gcconfidence2' = cx000000 
  'gcconfidence' = cx000000 
  'gconfidence2' = cxA8A8A8 
  'gconfidence' = cxC8C8C8 
  'gcfit2' = cx000000 
  'gcfit' = cx000000 
  'gfit2' = cx000000 
  'gfit' = cx000000 
  'gcmiss' = cx000000 
  'gcoutlier' = cx000000 
  'goutlier' = cxA0A0A0 
  'gcdata' = cx000000 
  'gdata' = cxD2D2D2 
  'ginsetheader' = colors('docbg') 
  'ginset' = cxFFFFFF 
  'greferencelines' = gray 
  'gheader' = colors('docbg') 
  'gramp3cend' = red /*used by ThreeColorRamp*/ 
  'gramp3cneutral' = big /*used by ThreeColorRamp*/ 
  'gramp3cstart' = big /*used by ThreeColorRamp*/ 
  'gramp2cend' = cxF0F0F0 /*used by TwoColorRamp*/ 
  'gramp2cstart' = cx5F5F5F /*used by TwoColorRamp*/ 
  'gconramp3cend' = red /*used by ThreeColorAltRamp*/ 
  'gconramp3cneutral' = lightskyblue 



/*used by ThreeColorAltRamp*/ 
  'gconramp3cstart' = lightskyblue  

/*used by ThreeColorAltRamp*/ 
  'gconramp2cend' = cx5F5F5F /*used by TwoColorAltRamp*/ 
  'gconramp2cstart' = cxF0F0F0 /*Used by TwoColorAltRamp*/ 
  'gtext' = cx000000 
  'glabel' = cx000000 
  'gborderlines' = black 
  'goutlines' = black 
  'gmiss' = black 
  'ggrid' = cxECECEC 
  'gaxis' = gray /*control x,y axis color*/ 
  'gshadow' = cx000000  
  'glegend' = cxFFFFFF 
  'gfloor' = white 
  'gwalls' = white  

/*top and bottom lines surrounding the control chart limits 
in shewhart*/ 

  'gcdata12' = cx000000 
  'gcdata11' = cx000000 
  'gcdata10' = cx000000 
  'gcdata9' = cx000000 
  'gcdata8' = cx000000 
  'gcdata7' = cx000000 
  'gcdata6' = cx000000 
  'gcdata5' = cx000000 
  'gcdata4' = cx000000 
  'gcdata3' = cx000000 
  'gcdata2' = cx000000 
  'gcdata1' = cx000000 
  'gdata1' = cxc2deea /* Facility Data*/ 
  'gdata2' = CX0073CF /* System Data*/ 
  'gdata3' = CXA9DC92 /* Green*/ 
  'gdata4' = Black /*Black Line color*/ 
  'gdata5' = CXffb652 /*Orange support color*/ 
  'gdata6' = cx9cdcd9 /*Teal support color*/ 
  'gdata7' = cx00a9e0 /*Bright blue support color*/ 
  'gdata8' = purple /*playing with extra colors*/ 
  'gdata9' = maroon /*playing with extra colors*/ 
  'gdata10' = white /*playing with extra colors*/ 
  'gdata11' = CXe1e1e1 
  'gdata12' = CX080808 
  ; 
 Class output/ /*for BCFY12 Production*/ 
  rules=all /*All border lines for table*/ 
  FRAme=box /*Table Border*/ 
  bordercolor=gainsboro /*Border Color - light grey*/ 
  cellspacing= 2 /*No spacing between cells*/    
  ; 
 class header/ /*Table headers*/ 
  backgroundcolor=CX0073CF /*Baylor Blue heading*/ 
  foreground=white /*Heading text color*/ 
  bordercolor=CX0073CF /*Baylor Blue outline*/ 
  font= ('Arial', 12pt, bold) 
  ; 
 class rowheader/ 
  backgroundcolor = CX0073CF; 



 
 
 replace GraphReference / /*Graph reference line*/ 
   linethickness = 1px 
   linestyle = 1 
   contrastcolor = GraphColors('greferencelines') 
  ; 
 class GraphTitleText /  

/*changes the size and color of the graph title*/ 
  font=GraphFonts('GraphTitleFont') 
  color= black 
  ; 
 class GraphFootnoteText /  

/*changes the size and color of the graph footnote*/ 
  font= ('Arial', 8pt) 
  color=gray 
  textalign=left 
  ; 
 class graphlabeltext / /*changes the font and size of the axis labels*/ 
  font=('Arial', 10pt) 
  ; 
 class graphvaluetext /  

/*changes the color and font of data values on the axis*/ 
  font=('Arial', 10pt) 
  color= dargr /*changes the color of all axis values*/; 
 

class graphbackground / 
  backgroundcolor= colors ('docbg')  
  color=colors('docbg')/*outside of graph area (behind x&y  
     values)background color*/; 
 

class GraphWalls / 
      linethickness = 1px 
      linestyle = 1 

      frameborder = off 
      contrastcolor = GraphColors('gaxis') 
      backgroundcolor = GraphColors('gwalls') 
      color = GraphColors('gwalls'); 

   
class GraphDataDefault //*controls the marker appearance, must be   

 within the template (markerattrs)*/ 
  markersize = 9px 
  markersymbol = "circlefilled" /*Line marker style*/ 
  linethickness = 2 /*controls line thickness*/ 
  linestyle = 1 /*controls pattern of line*/ 
  contrastcolor = GraphColors('gdata2')  

/*control marker&line color*/; 
 class GraphData1 / 
  markersize = 9px 
  markersymbol = "diamondfilled" /*Line marker style*/ 
  linethickness = 2 /*controls line thickness*/ 
  linestyle = 1 /*controls pattern of line*/ 
  contrastcolor = GraphColors('gdata4') 

/*control marker&line color*/ 
  color = GraphColors('gdata4'); 
 class GraphAxisLines / 
       tickdisplay = "outside" /*tickmarks outside of graph area*/ 



       linethickness = 1px 
contrastcolor = GraphColors('gaxis'); /*controls axis colors - 
x&y only*/; 

 class Graphborderlines/ 
       contrastcolor=graphcolors('gdata10'); 
     end; 
run; 
 

Appendix  2: Horizontal Bar Chart Code 

libname b_style "path"; 
ods path(prepend) b_style.bhcs_styles(update); 
 
proc template; 
define statgraph b_style.baylor_hbar; 
dynamic  _LOCATION_CODE _METRIC_VALUE _display  _data_label title1 title2  
  foot1 foot2 foot3 foot4 _axis1 _axis2; 
 
begingraph / backgroundcolor=CXFFFFFF border=false; 
 
     entrytitle title1/textattrs= Graphtitletext (size=9pt); 
     entrytitle title2/textattrs= Graphtitletext (weight=normal size=8.5pt); 
     entryfootnote halign = right foot1 /textattrs=GraphFootnoteText ; 
     entryfootnote halign=left foot2 foot3 foot4/textattrs=GraphFootnoteText; 
 
/*    define the attribute map and assign the name "symbols" */ 
    discreteattrmap name="FAC_colors" / ignorecase=true ; 
                value "Sys" / fillattrs=(color=CX0073CF)  
     lineattrs=(color=CX0073CF); 
        value "Fac 1" / fillattrs=(color=cxc2deea) 

lineattrs=(color=cxc2deea); 
        value "Fac 2" / fillattrs=(color=cxc2deea)  
     lineattrs=(color=cxc2deea);  
    enddiscreteattrmap ; 
 
   discreteattrvar attrvar=unitcolor var=_location_code  

attrmap= "FAC_colors" ; 
 
   layout lattice / rowgutter=10 columngutter=10; 
   layout overlay /  

                
xaxisopts=(linearopts=(tickvalueformat=_display) 
display=(TICKVALUES LINE )  

  tickvalueattrs = Graphvaluetext(size =8pt)  
offsetmin = 0 offsetmax = _axis2 

       )  
          yaxisopts=( display=(LINE TICKVALUES ) 

     tickvalueattrs = Graphvaluetext(size =8pt))x2axisopts= (   
display= NONE tickvalueattrs Graphvaluetext(size =8pt)  
offsetmin= _axis1 offsetmax = 0 ); 

 
         barchartparm x=_LOCATION_CODE y=_METRIC_VALUE  /    

yaxis=y  
                     group=unitcolor  



name='bar(h)'  
                     orient=horizontal  ; 
 
     scatterplot x=xlabel y=_LOCATION_CODE  /  

markercharacter= _data_label  
markerattrs= Graphvaluetext (size=8pt) 
markercharacterattrs= Graphvaluetext(size=8pt) 
xaxis=x2  ; 

 
   scatterplot x=scatter_ref y=_LOCATION_CODE /  

markerattrs=GraphData1 
   markercolorgradient= traffic   

colormodel= ThreeColorRamp;   
      endlayout; 
   endlayout; 
endgraph; 
end; 
run; 

proc sgrender data=dataset_name template= b_style.baylor_hbar    ; 
dynamic title1 = "title1_txt." 

  title2  = "title2_txt." 
  foot1 =  %sysfunc(compbl("footer1_txt.")) 
  foot2 =  %sysfunc(compbl("footer2_txt.")) 
  foot3 =  %sysfunc(compbl("footer3_txt.")) 
  foot4 =  %sysfunc(compbl("footer4_txt.")) 
  _LOCATION_CODE="'location_variable'n"  
  _METRIC_VALUE="'Numeric_value_to_be_graphed'n"  
  _data_label ="'created_data_label_variable'n" 
  _display = "display_format." 
  _axis1 = axis_1_measure 
  _axis2 = axis_2_measure ; 
 run; 

 

Appendix  3: Trend Chart Code 

libname b_style "path"; 
ods path(prepend) b_style.bhcs_styles(update); 
 
proc template;  
 define statgraph b_style.baylor_RUNCHART ; 
 dynamic title1 title2 foot1 foot2 foot3 _YAXIS _yaxis2 xvalue  
  yvalue x2value y2value y_label x_label; 
 begingraph /border=false; 
 entrytitle title1 /textattrs= Graphtitletext(weight = bold); 
 entrytitle title2 /textattrs= Graphtitletext(weight=normal); 
 entryfootnote halign= right foot1 halign=left foot2 /   
    textattrs=graphfootnotetext; 
 entryfootnote halign= left foot3 / textattrs=graphfootnotetext; 
 
 layout overlay / 



   yaxisopts = (label = _YAXIS   
display=(ticks tickvalues label line)  
labelattrs = graphfootnotetext(color= black 
weight= bold)) 
 

   xaxisopts= (display =( ticks tickvalues line)) 
 
   y2axisopts = (label = _yaxis2  

display=(ticks tickvalues line label)  
labelattrs = graphfootnotetext(color = cx0073cf  
weight=bold)); 
 

   seriesplot x= x2value y= y2value / 
primary=true  
connectorder=xvalues  
display=all  
yaxis=y2 
lineattrs= GraphDataDefault (pattern=shortdash) 
markerattrs= GraphDataDefault ; 

  
   seriesplot x= xvalue y=yvalue /  

primary=false  
connectorder=xvalues  
display=all  
yaxis=y 
lineattrs= GraphDataDefault (color=black ) 
markerattrs=GraphDataDefault(color=black); 

    
   endlayout; 
  endgraph; 
  end; 
run; 
 
proc sgrender data=data_set_name template= b_style.baylor_RUNCHART; 
 dynamic   
    title1 = "title1_txt" 
     title2 = "title2_txt" 
    foot1 = "footer1_txt" 
    foot2 = "footer2_txt" 
    foot3 = "footer3_txt" 
    _yaxis = "y axis 1 label" 
    _y2axis = "y axis 2 label" 
    xvalue = 'x1 line value var'  

 yvalue = 'y2 line value var' 
    X2value = 'x2 line value var'  

 y2value = 'y2 line value var'; 
 run; 
 

 



 


