FSGRAPH—A COMBINATION OF THE SAS/FSPE& AND SAS/GRAPH™ PRODUCTS
FOR DEVELOPING GRAFPHICS

R, D. Muller, Elanco Products Company

Abstract: A system has been developed to generate SAS code
for all procedures in the SAS/GRAPII product frem data
entered in SAS data sets on screens in PROC FSEDIT of the
SAS/FSP package. Data entered on screens includes such items
as data set names, variable names, axis colors, labels, etc. The
system permits for rapid creation of graphics during interactive
SAS sgssions, with provisions made for editing and storing
both the input SAS data sets and the resultant generated SAS
code. Provisions are also made [or storing and replaying the
graphic images using GOUT data scts and PROC GREPLAY.

The system is particularly useful for decision support applica-
tions where users with minimal programming knowledge desire
to use SAS/GRAPH as an exploratory data analysis tool on
previously created SAS data sets.

An extenuation of the system permits for use of selected pro-
cedures on nongraphics devices such as nongraphics terminals
and printers.

INTRODUCTION

To effectively utilize SAS/GRAPH, users must be at least
moderately experienced in the use of the SAS programming
language and must have a fairly well estahlished understanding
of the operating environment in which they are working. A
quick overview of the documentation furnished with SAS/
GRAPH indicates minimal programming knowledge is required
lor simple graph requests when the user is willing to accept
many of the delaults furnished by SAS. As the request becomes
morc complex and defaults arc no longer aceceptable, the pro-
gramming knowledge requirements increase immensely.

SAS/GRAPH is designed as an exploratory data analysis tool,
i.e., for use in those situations where the user is asking, “What
does my data tell me?” The data in question is usually already
resident in the computer, either in SAS data sets or in files
which can quickly bc converted to SAS data scts. SAS/GRAPH
is also used as a tool for producing graphics on data which is
not already computer resident. However, use of SAS/GRAPH
under such conditions often entails more time, effort and pro-
gramming knowledge than would be required by other graphic
software packapes.

With these thoughts in mind, a system was planned to make
SAS/GRAPH an easier-to-use toof for decision support work

CONSIDERATIONS

A number of considerztions went into the design of the sysiem
Lo establish a “wish list™ of desired [eatures:

1. The system should alleviate the tedious task of writing
SAS programming code, therehy allowing the user to con-
centrate on the data and what questions might be asked of
the data.

2. To achieve widaspread acceptance, the system must oper-
ate in an interactive environment.

3. SAS is an integrated software system (data base manage-
ment, report writing, graphics, etc.). The graphics system
should take advantage of all integration that is centered
around the concept of the SAS data set.

4. SAS operates on an ever increasing nuinber of operaling
systems—TS80, CMS, etc. The system should be transport-
able from one environment {o another with minimal con-
version requirements upon arrival in a new environment.
This requirement meant that the system make minimal
use of command level languages such as TSO CLIST and
the VMCMS EXEC2 languages. This also excludes the use
of I1SPF Dialogue Manager Panels as proposed by Prague
(1982).

5. Exits from the interactive SAS environment to environ-
ments outside SAS for such things as editing files are tiine
consuming and are particularly awkward for inexperi-
enced users; such exits should, therefore, be minimized.

6. SAS/GRAPH works on a number of hardware devices.
The systam should be independent of devices and work
across them. Ideally, the system should provide for local
customization to overcome any idiosyncracies associated
with the device and its local installation.

7. Documentalion [or use of the system should be readily
available on-line,

8. The system should be very generic in its total overall ap-
proach to SAS/GRAPH (ie., all procedures and all
options for all procedures should be covered). However,
the system should also be modular in approach to perinit
for customized application on specific projects.

9. A modular approach should be taken to the systems
architecture to provide [or rapid development, testing,
etc. A modular approach permits for small pieces of the
overall systemn to be independently tested and also
permits for multiple program entry points.

10. Many users have shared limited access to graphics equip-
ment. Therefore, the system should make provision for
primitive pgraphic creation on nongraphics terminals and
printers for those SAS procedures which produce output
for such devices. The system should be upwardly com-
patible from nongraphics devices to graphics devices.

SYSTEM ARCHITECTURE

To meet these requirements, the system was designed entirely
within the SAS programming language. As mentioned earlier,

SAS/FSP is a registered trademark ol SAS Institute Inc., Cary, NC, USA. SAS/GRAPH is a trademark of SAS Institute Inc.
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command level languages (CLIST and EXEC?2} and ISPF Dia-
logue Manager Panels were discarded carly. The only excep-
tions to this were those operations necessary for file mainten-
ance and storage (copying, erasure, file definition, etc.) which
are either more readily handled by, or must be handled by
operating level commands.

Severa] new features of SAS 79.6/8A8 82.3 were key to the
decision to stay entirely in SAS-

1. The %INCLUDE statement which permits for easy inclu-
sion of files of SAS statements for processing. The ability
to nest ZINCLUDE statements within other files that
were already “%INCLUDEL’” was essential.

2. The CMS and TSO statements which allow TS50 and CMS
commands to be placed within files of SAS statements.

3. The ability to create GOUT data sets in graphic proce-
dures with a device type of Independent.

Examination of the code required to create horizontal bar
charts ranging frocm simple to complex indicated from 3 to 4G
inputs would be required to create the graphs il key input
variables were to be input to SAS and allow SAS to write its
own code. Thus, a system in which the user is “interropated””
at the terminal on a “question-by-question’” hasis would result
in many negative (null) responses, wasting both user and com-
puter time. This system uses the *‘interropation” approach
only for those operations which require a single entry to deter-
mine the course of program execution (branching, etc.). All
operations requiring multiple entry are grouped under “‘the
FSEDIT approach.”

A.  User Interrogation Approach:
Interrogation approaches used in this system include:

1. A single question placed on the screen for user input
response.

2. A menu placed on the screen for a single user input
TCSpONSe,

Questions and menus are both penerated on the screen by
use of FILE TERM and PUT statements in a SAS data
step (DATA _NULL_) where a FILEDEF (ddname) has
been issued for the terminal with a name of TERM. The
user’s response is input in the same SAS data step via the
INFILE INTERM and INPUT statements with INTERM
being a FILEDEF (ddname) issued for the terminal. A
SAS program analyzes the user input, writing SAS state-
ments that specify the future course of direction to a
temporary file which is then brought in for processing via
the ZINCLUDE statement.

B. The FSEDIT Approach:

The “FSEDIT approach” taken as an alternative to line-
by-line interrogation of the user for operations requiring
multiple input is an approach in which a SAS data set is
created containing the appropriate variables necessary for
the graph creation This data set is initially created con-
taining no observations and is then edited via PROC
FSEDIT, following which it is processed via a SAS pro-
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gram that writes SAS statements to a femporary external
file. The externai file is then brought in for processing via
the %INCLUDE statement. This technique bears some
similarity to a program distributed by SAS Institute on the
CMS sample library SAMPBASE MACLIB *(FSDATA).
This technigue is also referenced in a paper by Hardison
and Muller (1984).

The technique is presented in Figure 1. The sample pro-
gramming code, greatly condensed for brevity, addresses
creation of a horizontal bar chart.

1. Create a SAS data set (WORK.HBAR) containing
variables that correspond to the variables necessary
for proper construction of a series of SAS statements
for the precedure PROC GCHART. This data set con-
tains no observations when constructed; however, the
variables are of the correct type (numetic or charac-
ter) and lenpth. The code to create the data set is listed
in Fipure 1-4. The program isinvoked from interactive
SAS by the %INCLUDE statement (Figure 1-1.)

2. The code to invoke PROC FSEDIT is also listed in
Figure I-4, as is the slalement Lo invoke the SAS
code gencrator (BINCLUDE SUGIHB2). Filc TEMP1
as generated by the program is listed in Figure 1-6,
When it s “%INCI.UDED,” the data set is edited
using PROC FSEDIT. The values entered on the
screen are those items of information necessary to
draw the chart, e.g., data set names, variable names,
titles, axis colors, etc. The data entry screer is shown
in Fipure 1-2,

3. Using this data set (WORK.HBAR), construct the
SAS code necessary to run the procedure in another
external temporary file (FILE TEMP2). Code is con-
structed by a SAS program generator (SUGIHB2,
Figure [-5) processing each observation of the data set
on a variahble-by-variable basis, checking for the
presence of an entry. If an entry is detected for a
variable, the program writes the approprate SAS
vode o FILE TEMP2.

4. Upon completion, FILE TEMP2 is processed using
the S%INCLUDE statement at the end of the SAS
code generator.

5. If the generated SAS code is correct, the graphic
appears on the device (Figure 1-3). If not, the SAS
eITOr Message appears.

6. The user is retumed to interactive SAS.
A SAMPLE SESSION

The system will be demonstrated via a sample session under
YM/CMS to create a horizontal bar chart (Figure 2). From
interactive SAS (Figure 2-1), the user includes a file containing
a program that creates & master menu (Figure 2-2). From this
menu, a selection is madz for the desired activity (selection 4,
graphics on graphics terminals). In this case, another menu is
generated (Figure 2-3}. The user selects option 13 to create a
horizontal bar chart. The user is next asked if this request is to
edit a previcusly existing SAS data set (WORK.HBAR) oris to
create a new SAS data set (Figure 2-4). The request will be



creation if (1) the data set WORK.HBAR does not already
axist, or (2) the user desires to destroy the presently existing
values in the WORK HBAR data set with a new data set con-
taining 0 observations. Fallowing creation, the data set is then
edited (Figures 2-5 through 2-7}. The data sct crcation and the
entrance to PROC FSEDIT arc both transparent to the user
since OPTIONS NONOTES NOSOURCE?2 are in effect.

If the user had desired to edit an already existing WORK.HBAR
data set, PROC FSEDIT would be entered.

From a programming standpoint, all operations prior to the
point of editing data set WORK.HBAR have been conducted
by “painting” the screens (questions and menus) with FILE
TERM and PUT statements and inputting the single answer
responses by INFILE INTERM and INPUT statements (the
“user-interropation” approach mentionad earlier).

A. Data Entry:

Upon entrance to the editing of the WORK.HBAR data
set, the uger is faced with three screens of choices/options
(Figures 2-5 through 2-7). Only a few fields are required;
the rest arc optional. Note the extensive flexibility per-
mitted on these screens for providing on-line docurmnenta-
tion that is immedjately-ai-hand. If further customization
were required [or specific applications, a wide variety of
information could be placed on these screens near the
input fields; including such things as SAS data set names,
variable names, etc. All of this would be accomplished by
modifying the screen data set of PROC FSEDIT.

The user may add any number of observations to data set
WORK.HBAR with each observation defining a single
horizontal bar chart. Upon completion of data entry, exit
is accomplished via the Return key {(PF2), the code to
prodnce praphics is generated, processed and the graphics
or error messages appear on the screen for viewing (Fig-
ure 2-8).

If the user had set up an opticn under selection 2 of the
main FSGRAPH menu to save generated SAS code, a
prompt will follow for the file name in which the code is
to be stored (Tigure 2-9). Appropriate file copying
measures are taken, following which the user is returned
to the home panel for FSGRAPH.

B. Other Comments/Features:

Examination of the various menus and FSEDIT screens
reveals a number of options and features that have been
included in the FSGRAPH system.

1. Figure 2-5. Exit/Delete Field. The first field of the
first FSEDIT screen provides an Exit/Delete function.
If entered, the current observation will be ignored
rather than processed. Thus, if five graphs are heing
created, several can be “set aside” while others are
being perfected.

2. Figure 2-5. Title, Footnote, Note, Symbol and Pattern
Packages. Numerous graphics require repeated uses of
the same titles, footnotes, patterns etc. Rather than
entlering this information mepeatedly on every data
entry screen, provision is made to create “packages” of
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these items with unique names. The package names are
entered on screens such as Figure 2-5. The “packages”
are SAS macros created from the main FSGRAPH
menu (Figure 2-3) in options 5-9 {see point 8 below).
The names under which they are stored must follow
the SAS macro naming conventions.

Figure 2-5. Titles on Data Entry Screen. In addition
o the title package, provision is made [or thiee addi-
tional titles to be entered in the HBAR data set.

Figure 2-7. Overgrid. Provision is made for an over-
laying grid (OVERGRID) to aid in placement of note
copy by providing coordinates. An entry envokes a
SAS macro containing a set of note statements with
absolute draw commands. The effect of placing an
entry here is shown in Figure 3-1.

Figure 2-7. Extended Annotation. Extended annota-
tion provides for placement of additional notes and
underlines. Placement of an entry hera results in addi-
tional FSEDIT screens being generated to place notes
(Figure 3-2) and underlines (Figure 3-3) in the plot.
The end result of these entries is the plot in Figure
34,

Figure 2-7. Formats. Formats are a convenien{ means
of improving the appearance of SAS/GRAPH output.
Formats can be either those furnished by SAS or cus-
tom-created (see paint 13 below).

Figure 2-7. Labels. Labels are another means of im-
proving the appearance of SAS/GRAPH output.
Many graphics procedures use those labels associated
with the variable in the SAS data set if the Label
statement has been used at data set creation. As an
alternative, labels can be entered here.

Figure 2-3. Main FSGRAPH Menu—Selections 5-9,
Package Creation. These selections permit for the cre-
ation of “packapes” that are used for repetitive titling,
labeling, etc. Samples of a *‘Title Package” screen
(Figure 3-5) and “Pattern Package” screens (Figures
3-7 through 3-9) show the amount of documentary
information that can be added. The packages are
“stored” as SAS macros. Screens 3-6 and 3-10 show
the prompts for the macro names that assign a “pack-
age” name,

Figure 2-3. Main FSGRAPH Menu—Selections 10-22,
SAS Procedures. All current (SAS 82.3) SAS/GRAPH
procedures are available with the exception of PRGC
G3GRID.

Figure 2-3. Main FSGRAPH Menu-—Selection 24,
Macro Utility. Various packapes for titles, etc., are
stored as macros. In addition, when FSGRAPH is first
invoked, a sedes of macros are created for a standard
set of patterns and symbols. This selection provides
for listing cumently defined macros (Figure 3-11 and
3-12). Most of the macros in Figure 3-12 are pattern
and symbol packages created at FSGRAPH invoca-
tion.
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Figure 2-3. Main FSGRAPH Menu, Selection 25,
Print Hard Copy. This sclection provides several
means for generation of graphs on various hard copy
devices when SAS code stored in files needs to be re-
run. This screen and the programs it invokes are high-
1y installation dependent {(Figure 3-13).

Figure 2-3. Main FSGRAPH Menu, Selection 26,
Work Data Sct Utilitics. As seen earlicr, SAS data scts
such as WORK.HBAR are used to enter variable infor-
mation to generate graphs. This sefection (Figure 3-14)
provides screens for storage and retrieval of these data
sets from session to session. A sample screen for
storage is shown in Figure 3-15.

Figure 2-3. Main FSGRAPH Menu, Selection 27,
Create Custom Formats. PROC FORMAT is an excel-
lent means of grouping data values into classifications,
reassigning values, etc.: and is an excellent alternative
to IF statements and assignments via assignment state-
ments in a SAS Data Step. This selection provides for
entry of values (Figure 3-16) to create formats. In
addition, six morz pages of en-line documcntation arc
available (not shown).

Figure 2-3. Main FSGRAPH Menu. Selections 1, 2
and 4, Device Characteristics. Device settings, default
colors, VPOS, HPOS, HSIZE, VSIZE, etc., are all very
important to successful graphic creation. These selec-
tions provide:

a} A listing of current graphic options via PROC
GOPTIONS (selection 1)

b)Y A means of altering GOPTION settings (selection
2, Figures 3-17 and 3-18)

¢) Test pattecrns with PROC GTESTIT (sclection 4.

Figure 2-3. Main FSGRAPH Menu, Selection 3,

- PROC GREPLAY. The 82.3 release of SAS/GRAPH

provides for the creation of GOUT data sets with the
device type of independent. Provision is made in alt
procedures of FSGRAPH for the name of a GOUT
data set (Figure 2-6). Selection 1 provides a menu for
eniering this name and invokes PROC GREPLAY.
This is useful not only for efficient examination of
previously generated graphs, but also for replaying
graphs generated at terminal screens on hard copy
devices such as bed plotters.

Figure 2-2. FSSAS Primary Menu. Selection 3,
Graphics on Nongraphics Devices. Tke design of this
system (NGGRAPH) is similar to the design of
FSGRAPH with several notable exceptions. (1) Pro-
vision is made only for PROC CHART and PROC
PLOT (Figure 3-19). {2} Prior to execution of a pro-
cedure, PROC PRINTTO is invoked to direct the
printed output of the procedure to an external file
(Figure 3-20). Following completion of the proce-
dure, the file is automatically examined on the screen
via PROC FSLIST. This provides for exceptionally
good appearing copy on the screen since PROC
FSLIST honors the ASA carriage control characters
(Figure 3-21). The sequence of events for the user
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during the terminal session is nearly identical to that
observed on a graphics terminal.

CONCLUSKIN

By combining SAS/GRAPH willi SAS/FSP, FSGRAPH pro-
vides a very user friendly system for making graphics a deci
sion support tool. FSGRAPH is transportable to any SAS
operating system and provides a means of making SAS easjer
to use for individuals with limited computer background. For
more sophisticated SAS programmers, FSGRAPH permits con-
centration on the data being analyzed and the questions that
might be asked of it.

Roger D. Muller

Elanco Products Company

A Division of Eli Lilly and Company
740 South Alabama Street
Indianapolis, Indiana 46285
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Figure 1. The "FSEDIT Approach for
Generating SAS Code.

Figure 1-1. Terminal, Invocation
of System.
2
bine sugihbar;
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Figure 1-2, Terminal, Data Entry.

Fdit SAS data Sel: WORK.HBAR

Screen 1

PSNAME: fsdemo.people_
XVAR:  age

TYPE:  mean

SUMVAR: Rt

Figure 1-3. Terminal, Resultant Graphic.
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00030 * * * TOP OF FILE + *

Initial SAS Program.

F 80 TRUNCrS0 SIIE=15 LINE={ COLUMN=L
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00012 CMS CLRSCRN;
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00034 /* COMMENT WRITE SAS (ODE IN FILE TEMP TO CREATE DATA SET */
0008s F* WORK,HBAR, THEN EDIT WORK,HRAR VIA PROC FSPIIT AND INVOKE ‘/
Do0ds iMoa SAS CUDF GENEMT(‘R (sugihb2) TC PROCESS IT

00op? R
00028 CATA NULL ;

MR AKX KA R A AR E T AR R A TR R

06019 FI1.E TEMF];

Q00l0 PUT "UATR HBAM;LENGTH dsname $17 xvar 5B type 4 sumvar srs i oTung v
oooll 'PROT ?SEDIT DATA=HRAR SCREP-H DEMO, 5HESC OPpT=1; RUN;

0001¢ BT ‘$INILUDE ESUGIRB2 H

0ooll  STAPY

000l4 RUN;

Q0015 RINCLUDE TEMPI; RUN:
00036 * * * END OF FILE * * »
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SAS Code
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Figure 1-5. "Generator"”

TEUNC=8C SIZE=24 LINE=Q CDLUMN=1
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R e T T e e e IR R R R TR LTI I O
_EDEF TFH[’Z DISK TFFF: SRS Ar

WERRLiieriisitiiawstsinnrinnrnannnariiy

P

00001
apfaz
00003 = DFVELGP SAS SCURCE CODE TN FILE TEHP2 E‘l PRDCESS]NG THE DBSERVAT]GN‘?
aoaa4 ¢+ INK GFAF DATA BET WOFK.HDAR e M
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00006 DATA _BULL_;FILE TEM32 MOTITLE NOPRINT;

00007 SET WORK.HBRR;

0o0Ga LEM1=LENGTHIDSKAME) ;

00009 EKGTH IXV2R) ;

aatia EKCTH{TYTR) ¢

0001l ERGTH(SUFVARI ;

00012 PUT ‘PROC GCHART DATA= ' DSHAME SVARYINGIZ. LENML ';"

00012 PUT 'HBAR ' KVAF SVARYINGB. LEW2 '/TYPE=' TYPE SVRRYI'K'S LEN3 P ;
00014 TF SUMVAF NE ' ' TH PUT ' SUMVAR=' SUMYAR SVRARYINGS. LEW4 &
00015 puUT

00018 RETURE
00017 RUN;
Q0018 COMMENT*# 4t +tessadtannnanshtspsaastiiasantisisnsnnns
00019 **End of Code
00030 AhaRRALER ee
JUDZ] COMMENT T e m R an s s mnm s e s stk a AT KRR RS PN bR Eh

ndes statements in TEMPZ for pmcessmq.

00022 ** Wex: statement i
QUDZ3 nrAnaanmn-anaranzan
00024 SIKCLUDE TEMPF2; RUN;

08025 * < * END OF FILE * * =+

— C

File.

FRUNC=R{ STZF=1 LINE=0 COTUMN=1

First "Generated"

TEME 1 SAS Al F BD

Figqure 1-6.

00000 * * * TOP QF FILE * * %
| S S TP ML N R P e N T
00001 DATA HBAR LENGTH dsname $17 xvar $B type SE sumvar 58 H
00002 PROC FSEDIT DATA’HPA‘ SCREEN=DEMG. F‘SHBCC OFT=1;RUN;
00003 RINCLUDE SUGIHBZ
0004 * * ~ END OF TILE 2l

—_ O O

Figure 1-7. Second "Generated" File.
TEMPZ Shs Al F 32
00GEo * * * TGP OF FILE * * *
I 200
Q0001 [‘Hﬂ{: FSDEMO . PEOPLE;
00002 HBAR AGE/TYPE=MEAN SUMVAR=BT;
000Q3 * * ¢ END OF FILE * *» »

THUNI=B0 $I4E=) 1LINE=0 COLUMR=1

—

Figure 2. FSGRAPH - Sample Session.

Figure 2-1.
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Figure 2-2
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Ce. This panel is the FSSAS HOME panel for various 545  [VefCMS
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2. Use various SRS Procedures (Invokes FSPROC)
1. Use Graphics Procedures on NONGRAPHICS Terminals
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ENTER NUMBER OF YOUR CHOICE:
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RUNNING
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Welcame to the world of FULL SCREER SAS GRAPHICS at E1§ [Vers 1,0 [
Tilly and Campany. This pznel is your HOME panel. from  [UM/CMs |
it you fan select varicus graphics activities by Ies:01/83 |

inputting a number at the bottom of this screen.
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. Creste SOTE Packages

GPRINT - Ext, Files to Graphics

2
3

4.

5. Creits TITLE Packagas
3

7 GSLIDE - WORD Graphics
]

. Create SYMBOL Packages #3. open
9. Create PATTERN Packages 24. HACRD Ukiliky
10. SIMPLE PLOTS 15. PRINT Hardoupy
11, COMPLEX PLOTS 26. Work SAS Data Set Utilities
132. VERTICAL BAR CRARTS ?7. Craata CUSTOM FORMATS
13. HORILONTAL BAR CHARTE ?8, HELF, Pr Key Descriptions
14, PIE CHARTS 29. Return teo FSSAS Primary Menu
15. STAR CHARTS 30. QUIT, BETURN TG INTERACTIVE SAS,
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Figure 2-4.

Do ¥oU WiSh TO edit an ex1Eting hbar rile (Edit)
eor do you wish =o create a new hbar file (Createl
or do you wish to exit feXit)

ENTER either E or C or X

<

VM READ
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Figur : 2-5.

Edit SAS data set: WORK.HBAR [ Screen 1
[

Camnand
Nate: This application ueee 3 screens.

1'SQREEN 1, HORTZONTAL BAR CHARTS Exit/Drelete:

iBlank or 1)

THTS FIRST SFOTIOAN MITST ATWAVE RE COMPLETED

D&neme:  fsdemo. people Veriable on Left Side axis: age

Type of Chartr mean

walid chart types are: FREQ{default] CFRED PCT CPCT SUM MEAN (note that some
of these are statistics calculated within -his procedure. See manual p36)
THIE SECTION MUST COMFLETEL IF TYPE OF CHAXT OF CHART TS fUM OR MEAN

Variable to be zummed or averaced(mean!: ht
THIS SECTION IS OSUALLY DARTIALLY COMPLETED:
Title Pk Feot Fkg: Note Pkg:
Pattern Pkg: -
Titled Title
1_ A Demo for the 1984 SLCI Moeting
3 . Z2 . [=titalic FEGRATH - Horipzoptal Bai Chart

TRORE Op=1ana/info  BFIT

C

Figure 2-6.

Edit S5AS dats set: WORK.HIAR
Seatimand

' (114414111 SCREEN 2, HORIZONTAL BAR CHARTS !!!
THE REMAINING SLCTIONS ARE JETIONAL:
Gout DSname: By varl Ry vari:
hxis Color: Color Axis Label
Horizontal =x1s =pacif.:
Vertical axis specific,
B Levels(no. bars cont. varlablss on [eft sidel: _
Group Varizbkle Ton left sidei:
Subgroup Yariable |for coloringl?
Discrute: _ (blank if aiswer ls ns, type 1 if numeric walues are 1o be treated
as discrete rather that contimuous.)

IMORE Dpticnc/Infe PF11

—_ D

Figure 2-7.
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Edit £AS data set: WORK.HPAR [ Screen 3
[

Command

{ obs 1

L ! SCREEN 3, MORTZONTAL BAR CHARTS ! 1 L
THE FOLLOWING OPTIONS ARE NNT FREQUENTLY I'GEN, SPE MANIAL PP 1A-39
OPTIONE (leave blark 1f no, enter 1 if yes)

Nosymbol . Vozeras: _ G100: _ Missing: _ Queegrid: _ Ascend: _ Descend:
Westat: | Fregz: _ Ofreq: _ 3: ~ ©%: _ Sumt _ M=an: _ Exterded Annotation: _
Mincr: ‘number of winor tick merks an horizental axis)

Refetence lone: tanly 1 parmitied, runs verlivelly upwards foom
horizental axis, specify value on horizontel axis)
Freg variabla: inorma1ly when TYRPE=FRRO has hean specified,
gach obzervation contributes a vilue of | to the freguercy counts. If a
variable .s specified hers, the value of that variable is contr:buted
tr the freguescy count, rather than
Formats:
Labels: agesAge in fenta  BL-Height ©

Tnhes
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Figure 2-8.
A Demo for the 1984 SUGI Meeting
FSGRAPH — Horizontal Bar Chart

MIDPOINT
hSE  dge in Yeorw FRED HT MEAR
24 1 a5, 00000
az 1 5600008
a8 a aa, yonaT
ag 5 520000
58 T #1.00008

o Ll 10 15 X 65 W IS5 M 45 N W B0 10

Heght in Liches

Figure 2-9.

¥You have your OPTIONS set ta save the gererated SAS code that produced
the preceeding qraph in a file ir your accout. Do you still wish tg
save this code iyes or nol

ENTER ¥, OR ¥

¥
In what file? ENTER FILENAME AND '[(APP' if the statemen:s are
to be appended to other ctatomants already in the Eile,
NOTE: DO NOT USE file name that are the Same as names of
SRS MACRCS that are used during the current session.
sugitest |
¥M READ

Fiqure 3. Miscellaneous FSGRAPH Features.

Figure 3-1,

A Demo|for the 1984 BUGI!Meeting

5 FSERAPH — Horigontal Bar Chart | .
IDPOINT

ASE  &de in Yesry FREG MEAN

1]

] 1 L 00000

5 33 1 5_%.00000 ‘
] 18887 }
e

£} 20000 ‘
15 _Q—

58 00000
T i e w

ht in Inc




Figure 3-2. Figure 3-6,.

rdit $AS daca set: WORK.ANNOT [ screen 2 Enter a UNique name Tor the TITLE PACKAGE
you are creating, the name must begin with a letter
and may contain up to 7 mora letters or numbers

- TITLZA

Command

e
7705 are coordinates

VM READ

WOTES {Screen 1 of 1) Ht ie heigh:z in character units
Justify=L,C or R
EFOS VPOS Font Color Rt J Ang Rot Ang=angle of linef{-50 to +00) def=0
NOT E T E X '1‘ Rot=Rotation of letters=(0 to 36))
12_ 4 none der=0

— Blace Wates W_Tlt Ar\nut te and Overgrid Optiong \_/D C\_/

[MOEE Dptilons/into Frilb Figure 3_7

Edit SAS data set: WORK,PATTERN [ Screea 1
[

Command =
\_/-D C\\_/ Note: This application uses } screens.

ALL OF THF FOLLOWTNG INFORMATION 15 RFQIMTRED -

Pattern No.: 1_ Repeat: |__ (number of times this patters statement is
' . Color: red to be 'epeated befcre the next one is called)
Figure 3-3. Value tor Shading Crosshatching este.: mIxU&h__
The values permitted on the third Line are:
For eoc GCHART Foe Prar GOAONTONR GMAP GPLOT
EBdit SAS data set: WORK.ANNGT | Scrmen 4
Command = | E— X1 X indicates s S indicates solid
1 2 QroEEnatcning, E E indicares empry
X3 1 to S indicates Mxxxxx
SIS IR SCREEN 4, SXTENDED ANNOTATION ! %4 inereasing density ' 1%
LINES TO BE CRAWN ON SRAPHIC «s w
COORDINATES (in character units) Ll L indicates slash 3
- L2 maTks, upper lefr 4
Btarting ing Starting Ending (%] to lower right 5
Coler  HPOS VBNS  HI0S YPOS ©clor  HEDS VDS HPOS VECS faonNTTNUENR OM HREXT SCREF
1. red 0__ 3 63 3 2. red 66 3 B0 6_ IMORE Optmnsl[nfn PF11
- 3. red 80 6 10§ 4. red 10§ 103
5. red____ 8 T 205 61T 275 6. red 61 275 61 6.5_
7. red 61__ 6.5_ 9___ 6.5 8, red ] 6.5_ $___ 2.5
3. - . __ o _
1. _ 12 e
13 - 14, _
15 T T s —_ -
12! — —— —— T 1 - - — \_/D C/-\_,

/\D C-\_/ Figure 3-8.

Edit 585 data set: WORK, PATTERN

Figure 3-4.

SCREEN 2, PATTERN PACKAGES

A Demo for the 1984 SUGI MSEting Values for Shaditg, Crosshatching Cont

'd
For PROC GCHART cont'd For PROC GCONTGUR GMAP & GELOT
FSGRAPH - Horizontal Bar Chart t1
LS
MIDPOINT N N PR :
ABE  Age in Teom FRED P wEAM &l R indicates slash For the Mixwxx specificaticn, the second
- * Rz marks, lower left column indicates density of filling, lm
R3 to upper right Light, ®=dark. 1In the third columa & in-
a4 4 85, 00000 R4 diates crosshatching, N indicates angled
S slashes. A blank in the third cclumn spec-
s S indicates solid ifies parallel vertical lines. The last
E X indicates empty three columns specify start angle from 0
a2 1 §5.00000 to 180 degrees. If X was specied, the
ctusshatchlnq will be at a 3¢ deg sngle.
EMOR¥ Opgigns/Inlu
L] B 0.18887
aF 5 58. 20000
58 T 84.00000
a L 10 i B0 26 A k-1 4 0 B8 %0 L] )
N Wasght in Inches 3-9
Ploca Hotss With Annotate omd Gvergrid Options .
Bdit SAS data set: WORK.PATTERM [ Screen 3
— ( 3
H
| SCREEN 1, PATTERN PACKAGES
Yalue Permitted for Shaqu Crosshatching, ete, {cont'd)
/3 C\_/ FOR PIE CHARTS
PSALID Solie-Fill Ple Slices
PEMPTY Empty Pie Slices
Pntaaa n=1 to 5 (density of shad.ng)
E‘igure 3-5 t=X or N {Crosshatching or nocrosshatching)
.

asa=starting angle

BAit 3A8 data set: WORK.TITLE

ECREEN], T]’TLE PACKAGES ! L L
THE FOLLOWING MUST ALWAYS BE SPECIFIED ﬂ C\‘_,
Title Number: 1 (1 to 10}

Taxt; Bemos Tor the 1984 SUGI Heetings
THE FOLLOWING ARE USUALLY SPECIFIED:
Color: red {limited by machine being used) Font: triplex
. Height Tmay contain a decizal, usually a mumber from 1 =g 4}
: THE mLLDh‘INc ARE DCCASIONALLY SPECIFIED:
| Justify: {left, right or center [defsult))
Angla: {elante line, —90 to +9¢, dcfault ic 0] 1 -
k Rotate: [rotates type, 0 to 360, default is 3) Flgure 3-10.
: Mova; T Tsrecifies beginning positicn from lower lef: as
an x,y coordinate, e.g 10,20) Enter a unique name for the PATTERN PACKAGE
Draw: ispecifies :he X,Y you are creating, the nare Wust b2ing with a letter
coordinatcs for drawing a line. The general form for drawing and Way 3ontain up ta 7 mova latters or numbers
a line from the current position of the pointer to a point PATTERHA
that is 50 x units to the right is: +0,+0 +50,+0 VM READ

k2]
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4
3
g

Figure 3-11.

MACRO Utility for PSGRAPH {Vers 2.0 [
[vM/CMS ]
[06/01/83 [

Buring the use of FSCRAPY, various TITLE, FOOTNOTE

HOTE, SYMBOL and PATTERN PACKAGES are developed. While

it ie traneparent ko the user, thesc arc actually atorsd

as SRS MACROS. Thie makes it very convenient for

the same package to be used repeatedly during 2 terminal
session. To provide for permanent storage of these packages,
the uger shomld save the SAS code that ie being generated in
files as he respands Lo prompts following the development of
each package

The following ntilities arc availablc for your usc (note

that no provision is made for storing macro statements, this
can oply be Cone as the macro is heing developedi:

1. Puil in Macros stored externmally on a CMS File

2. List Wames of currently defined Macros

3. List contents of a specific Macro that is currently defined,

BNTER WUMBER OF YOUR CHOICE:

—_——D

Figure 3-12.

UM READ

MACRO DI RECTORY

TIHAME HL! VLINE GRIDMAJ  GRIDMIN  JPLU3 NPLUS JSTAR
NSTAR SULID EMPTY CcX1 cx2 X3 cx4 CX5
cLi L2 eLi cLa cLs cR1 CR2 CR3
CR4 CRS Ml X2 Mx2 nxa M5 MR1
MR2 MR3 R4 MF5 ML1 ML2 ML3 ML4
MLS CHOME TITLZA PATTERNA

Enter € Lo Return

—_— D

Figure 3-13.

VM READ

C

The following cheices are available to you for printing {vers 2.0
hardeopy of a SAS Graph at Eli Lilly and Company when {¥M/CHS
you wish to cbtain hardcopy on a noa-CHT device, [06/01/83 [

All of these opticns assume that yoi have ceveloped

Your qruph ©<n a CRT using FSGRAFH and have stored Lhe

resulting SAS statements in a file in your account as

¥on wers prompted sfter each step. An alternative method for
generating hardcopy is to store the graphic output of a procedure
in a GOUT Data Set and then wsing FROC GREPLAY (FSGRAPH - Sel-
ection 3 to recreate the graph un an alterrate device.

Enter your ¢hoice at the bottom of this screen. You will

be prompted for the file name that containc the SAS Statenents
Appropriate medificalions of Lhal file will autunatically be
made and you will proceed as directed iwhich is cbviously very
device dependent).

. Print on IBM3287 4-Colar Printer

. Print on an HP7221 Bed Flotter

. Dicomed 35mm S5lides (not yet availl
. Guit, Return to FSGRAPH home panel

T

ENTER NUMBER GF YOUR CHOICE:

/D

Figure 3-14.

VM READ

O

Informsticn entered on FEGRAPH Screens that is ased to [Vers 2.0 [
generate SAS code is stored in SAS Data Sets. All SAS IvM/cHs ]
Baia Sets used in FSGRAPY have the flst level name WORK. [06/01/83 |

Thasse data fots may be mcved from the 'work' files and
permanently saved in permanent SAS Data Sets. To do this
requires that the work dzta sets be copied ints a permznent
SAS data library.

Enter your choice at the bottom of this screen.

1. Move WORK.datasels to PERMANENT.datasets

2. Move PERMANENT,Aatasets to WORK.datasets

3. Quit, Raturs to FSGRAPH horie panel

ENTER NUMEER OF YOUR CHOICE:

—_— D

Figure 3-15.

VM READ

C~——

Edit SA5 data set: WORK UTILW [ Screen
Command ===

iy SCREEN 3, DATA SET UTILITIES !!
EBaving WOAK. Data Sets

Work name Permanent name Work name  Farmanent name
1. hbar gave.hbardl 2.
3. 4.
5. 6.
. 8., - -
9, 10,
11, 1z.
11, 14.
15, 16,
17. 18.
19, 20.

192

Figure 3-16,

it EAS Aata cat: WORK, FORMT [ Sereen

Command ==a |
[ Obs

1
SCREEN |, BUILDING CUSTOM FORMATS WITH PROC FORMAT !!!!!! Exit/Delete
ULI1L1SEE USER'S MANUAL PAGE 735, ALSC SEE NEXT SCREENS (Blank or I1
Name of Format Being Created: AGEFMT irules and help PFL11)
RANGE (liclp PPLl) LABEL thelp EF11)
1. low-13 = Pretaans
2. 13-1% = Teens
3, 20-29 = Twentles,
4. 30-39 = Thirties
5. 40-high, = Other
6. =
T, =
3. -
4. =
10 =
Pecmanent?: {1 if yee, blank if no, note that a special logon Ls required
wher entaring SAS ETior to answering yes (see next screen PFL1)).
Figure 3-17.
Edit $AS data set: WORK,ALTER | Sereen 1
Command [
Hote: This application uses 4 acreens, [ obe 1

{1SCREEN 1, SETTING GOPTIONS 11 Exit/Delete:

SEE LRST Screen for information on DEFAULT sertings that are sither
furnished by SAS or altered locally by this pr:)gram for specific devices.
Commonly se: optivhs:

Device: tenter accepted abbrev for machine name)
Color Background: tnot all devices gupport thir foatural
No. of Vertical Pogitions Ne¢. of Horizontal Positions:

Vertica. Size(inches): Horizontal Sizs (Inches):
Gout Data Set Type: _ (Blank=Indep Faultly,

'HGRE Dptions/Info PFll
Figure 3-18.

Edit 5A5 data set: WURK.ALTER [ bocreen 2

Command ===

Screea 2, Setting GOPTIONS

Altennq FIAST Title Line:
Fonk tdefault is compiex)
Almrlnq ALL Title Lines:
Idefault is the first ¢olor of colors List)

BY Etatement Uptiors:
Celer: idefault ig firck golor of colgrs liatl
Font: iéefault is the hardware type}

BeightT . Tdefault is 1)
DEFAULT COLOKS:
Color Lisk:
(forn is red,BIve,efcl —~ ~~~ - -
Defauit Color Patterms: Default Color Synbols:
AMOKE Options/into PFI1L

\/D(N

Figure 3-19.

Walcome to the world of FULL SCREEM SAS PROCEDURES for [VERS 2.0 |
NONGRAPEICS TERMINALS st E.i Lilly & Co. This panel is f[vM/Cas [
your NOFGRAPHIC3 HOME panel, use it to seiect various ac- [12/01/B3 [
rivities by inpitting 2 number at the pottom of this screen.

WARNING: BE SURE TO SET LS AFD PS FOR YOUR TERMINAL (SELECTION 1)
DEFAULT SETTINGS PR NGGRAPH ARE L5=80 PSx24.

1 13.

2. REVIEW Current Options 14,

3. ALTER Machine Options 1s.

4. Create TITLE Packages 16,

5. Simple PLOTS 17.

€. Complox PLOTE 18, MACRO Urilicy

7. Vertical Bar CHRRTS 19, PRINT Hardespy

A. Horizontal Bar CHARTS 20. Store work SAS Data Sets

9. Pie CHARTS 21, Create COSTOM FORMATS

19, Star CHARTS 22. HELP, PP Xey Descriptions
11. Block CHARTS 23, RETURN to FS5AS Primary Menu
12, 24, QUIT, RETURN TO INTERACTIVE SAS

ENTER NUMBER OF YOUR CHOICE:

\_/’D
Figure 3-20.

Are the new graphs to be generated to be added to (Al
or replice [Rl thocs grapht in File FT30F001 SASPRINT A

VM FEAD

O

Enter Either A or R

— D

Figure 3-21.
A Dens For the 1984 ST Mestings
WGGRAPH - HBAR

BAR CHART OF MEANS

MIDFOLNT
AGE Age (years) FREQ HT MEAN
A [ARRRRRRREAR KRR AR ARSI R IARSE 1 §5,00000

19 [ArewaarxmasswrrrrerreRcARas 1 5400000

10 trlEEATTiIsEwrETTEEETIRRARTITIRIIORY g 50.16557

QB [4esesstbdvesTassesidanuibrian 5 59, 20000
[rrnknnrhrinnterbtiabrasbidtaain 2 §-.00000

10 2r i 410 5 60

Felght (dnules)



