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Overview 
SIS provides a number of drivers for devices 

capable of nearly continuous shading. Some of these 
devices are commonly available. These include PostScript 
printers and VCA displays. PostScript output can also be 
previewed on UNIX workstation displays and sent to high­
quality typesetters. This paper describes one application 
which tabs advantage of these devices' capability -
generation ofchoropiethic maps with shading proporticmal 
to some value. 

The example used in this paper will show the 
mapping of population figuret for the states in the 
MWSUC region. This map was prepared using SAS 6.04 
under MSDOS on a 386 system with VCA display. The 
printed map was previewed on an Apple Laserwriter and 
final copy was produced on a Linotronic 300. 
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If the map is to have state names or values Usted 
you must first make an annotation file. Since this file may 
be used for a number of different maps it may be efficient 
to make it a permanent SAS dataset. Making an annotation 
file for a new collection of regions (eg. CX)UI\ties or states) 
will probably tab a few iterations to get names positioned 
just right. A simple technique gives a good first try, and 
then labels can be adjusted individually. 

Once the annotation file Is built, the mapping of 
a variable can proceed. The first step in the mapping is a 
(mathematical) mapping. SASprovides several color spaces 
which can be used for proportional shading. The RCB, 
HLS and CRA Y color spaces all provide enough levels of 
shading to shade proportionally. For the devices used In 
this example the CRA Y scale was appropriate since none 

Proceedings of MWSUG '91 

are color devices. 
If the variable to 
be mapped is 
highly skewed, it 
may be 
transformed 
before using It to 
shade, but in 
many QIM5 a 
linear mapping 
Is acc:eptable. 

Table 1 
shows some 
sample values 
mapped first into 
a set of integers 
which are then mapped Into proportional shade values. 
The last column shows shade values which might be 
assigned using a fixed color list. In the latter case each 
state still gets a unique shade but the difference in shading 
between the first and second state Is the same as the 
difference between the second and third state. 

Notice that In the proportional shading column 
the lowest value maps into the highest gray value used, 
grayFt, CrayFF is supposed to be white and grayOO should 
be black. but with 110me drivers the colors near the ends 
may not be what you'd expect. The lowest gray value used 
here is gray20 which is almost black. If absolute black is 
used, the state borders can disappear between adjacent 
dark regions. 

!C-. County AVII'Igt PNCipllllion (lnchla~ 1151-80 

Figure2 

Generating proportional shading Involves writing 
out the shading values to be included into a COLOR 
statement later In the SAS program. This color statement is 
then cycled through for one PA 1TERN statement to shade 
the regions. 

At this point a simple shaded map can be 
generated with proc CMAP (see Figure 2.) This map may 
be annotated with names and values. One might al110 use 
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the annotation facility to display the distribution of the 
variable. 

If the shading variable is part of a time series, 
then it may also be informative to display a trend line 
within each region. This line can be added to the 
annotation without too much effort. Figure 1 shows trend 
lines for population from 1940 to 1990 above each state 
name. Figure 3 shows a detail from that map. 

Line graphs show the 1940.1990 trend. 
Figure 3 

Building the Basic: Annotation File 
Listing 1 shows the SAS program which generates the 
annotation file which places state names within each state. 
A data step produces the dataset MWSfATES which 
contains the state FIPS code and the mixed case name of 
the state. A PROC SUMMARY then creates a dataset 
MWMINMAX with the minimum and maximum values for 
the x and y variables in the SAS supplied state boundary 
file for the states to be mapped. These two files are then 
merged into the permanent annotation file for this 
collection of states. The standard annotation variables are 
added during this last data step, as described In the 
SAS/Graph' Softwa~ manual. 
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Record From 
MAPS.MWANNO 

Listing 1 
r 'I 

r MKANO maieiO.II"''DDIlian fill Ul8d by 1lw lft8llPk"G pqram. 'I 

r ~INdia lilt d- 111 be includld. ailing will that 'I 
r midd--. A I8PIIIII annolalion fill illllldld for 'I 

r eaclu,gion 111 be mapped. 'I 
r 1..any Hoyll, Ufthtlflly a1 .w... IPP8A 'I 

r 'I 

r 'I 

r Fill INd in !Niill at ... in '"' "'Iion. 'I 
r 'I 

DATA IIWSI'ATII; 
LENGTH STATE 3; 
INPUT STATE STlWIE 120.: 
CMOS: 
171hil 
18ldlna 
IUNI 
20KIMII 
21 Michigan 
2711""'-
29 Millouri 
31 Nlbruka 
38 Nollh Dlllola 
39 Ollio 
46 S!Uh Oakola 
55 Wilcoraln 

r 'I 

r Road 1111 Sla»boundlllll SAS PIOvidotiMWSUG STATES ONLV). 'I 

rCampoMIMUirlrn&f«dla.-. 'I 
r ., 

PROC SIMWIY NWAY DATA=IIAPS.US; 
WHERE STATE IN(I7,18,19,20,2U7,29,31,38,39,of8.55); 
ClASS STATE: 
VAAXV; 
OUTPUT OUT .IAWMNMAX MIN.IAINX MINY MAX.IAAXX MAXY; 
r 'I 

r Add o. varilblos which make an aM<Malion file 'I 
r 'I 

DATA IIAPS.IIWNIIO; 
MERGE MWST ATES MWMINMAX: 
BY STATE: 
DROP STNAME: 
LENG'IH POSrTlON $1; 
LENGTH FUNCTION S 8; 
LENGTH STYLE $ I; 
LENGTH WHEN S 1; 
LENGTH XI; 
LENGTH VI; 
LENGTH liSYS S I; 
LENG'IH YSYS S I; 
LENG1H HSYS S I; 
LENG1H TEXTS 12; 
FUNCTION-'lABEL'; 

r PUT STATE NAMES BELOW AND LEFT ALIGNED 'I 

ANNOTYPE•'NAME~ 
POSITION-1'; 
STYLE•'NONE'; 
TEXT .STNAME; 
WHENa'A'; 
XSYS..'2': 
YSYS..'2'; 
HSVS..'3'; 
SIZEal.15; 

r Amolall a11er shading. 'I 

r X and y COOftllnl• sya~am il 'I 
r 1dfin lhl da!a am. ., 
r SIZE ill peltllll d IOIIIICIIOn. "I 

UNEal; r Ill in 1111 'I 
DROP _TYPE __ FREO_; 
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The x and y variables are initially adjusted relative to the 
minimum and maximum values for x and y in the SAS 
boundary file. To put the names in the upper left corner of 
eadt state add about 7'10 of the state width (maximum of 
x minus minimum of y) to x and subtract 7'10 of the height 
from y. After displaying the map for the first time, 
additional adjustments will be needed. If you continue to 
adjust as a proportion of the state height or width then 
scaling will not change the relative placement within the 
state. For states too small for a label, the label can be 
placed outside the state and a line between the state center 
and the label can be added to the annotation file. An 
example of code which will generate such a line is 
included as a comment at the end of Listing 1. 

Shading the Map 

The macro SHADES generates the color list which 
is the key to being able to shade proportionally. Other 
color schemes than gray XX can be used by changing the 
"shade =" statement in the macro. For a color device you 
could use a continuum ranging from yellow-brown at one 
end to bright green at the other to represent something like 
rainfilll. This could be done with an appropriate equation 
using the RGB color space. The same "shade=" statement 
could be rewritten to switch the direction of gray shading 
from highest value is darkest to highest value is lightest. 

The map program displayed In Listing 2 begins 
with two macro variables. The first, ANNOFMT, sets the 
format for values displayed in the states. The second, 
SCALFAC, is used to scale the size of the graph within 
each county. A filename statement selects the file to which 
the PostScript will be written. Title and footnote statements 
follow the filename statement. 
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x.MNX + (MAXX-MNX)'.07; r 7% EAST OF WEST EDGE 'I 
Y.MAKt • (MAXY·MI\IY}'.07; r 7% SOUTH OF NORTH EDGE 'I 

r MAKE ADJUSTMENTS FOR ODD STAlES 'I 

F - • 17 THEN X • X + (MAXX-MNX)'.30; r IlliNOIS 'I 
F-•18 THEN Y • Y • (MAXY·MINV)'.OB; f INDIANA '/ 
F - • 211 THEN X • X + (MAXX-MNX)'.SO; r MICHIGAN 'I 
F-• 211 THEN Y • Y • (MAXY-MNY)'.SO; 
F-• 20 THEN Y • Y • (MAXY·MNY)'.QS; r KANSAS 'I 
F-• 'l1 THEN Y • Y • (MAXY-IINY)'.07; f MINNESOTA 'I 
F - • 211 THEN X • X+ (MAXX·MNX)'.15; f MISSQJAI 'I 
F-• 38 THEN Y • Y · (MAXY-MNY)'.20; r OHIO 'I 
F - • 56 THEN X • X + (MAXX·MNX)'.QS; f WISCCNSN 'I 
F-• 56 THEN Y • Y • (MAXY-MNY)'.10; 

r WRITE OOT THE STATE I.ASEL 'I 
OUTPUT; 

f THEN DRAW ANY LNES TO EXTEANALI.ASELS 'I 
r ., 
f IF-o??THENOO; 'I 
f SIZE·1; LNE.Z; 'I 
f FUNCTlOIMIOVE'; X.(MAXX+MINX)/2-(MAXX-MINX)'.25; 'I 
f Yo(MAXY+MNY)f2+(MAXY-MINY)'.20; 'I 
f OUTPUT; 'I 
r FIJNCTIONo'ORAW'; x.MAXXiMAJO(.MINX)'.15; 'I 
r Y.UAXY+(MAXY·MI\IY}'.15; 'I 
f HSYS.'4'; OUTPUT; 'I 
r END; 'I 
r 'I 

PIIOC PRill'; 
RUN; 

Listing 2 
r , 
f "-W.sAS INiclla prapclllionaly slladod map ollho MWSUG -.'I 
r Da11a11 fnlm 1hl u.s. c--. s- nlhadld in poopilllion to 't 
r PGII*Iion change 11an 1980 111111110. Tho anfllllllion inctudela 'I 
f ""'ol cNrve- 5 ...... for 1111:11- '/ 
f Tt. PftiOIIIIICINIIII'*tltftiPOIIIY ..._, 'I 
f RAWPI.US ·lhl ,_ dalull wilh llhlding varilbllll added. '/ 
r PREANNO ·lhlanncnalion fill wilh valuas, ,...., and ~te '/ 
f MWSUG • lho IIIII bcMdarilt lotlhl MWSUG llgion 'I 
r n. OU1lUI PosiSct'!l fill is named wilh 1ho 11ename GRAFOOT '/ 
r Lany Hoytt, U~MUyol Kansat. ., 
r lllllilull for Noic Polley and ~ Ra..- ., 
r , 

%Ill amofmlol.1; 
%111acafac.II.0014; r SCALFAC scaJea lhlli:zt ollho !ina llflllll'l 

f • may be ........... to Clle heigll ol ., ,.......... ., f.._ gllfoll 'mft~Q,.'; 

1tit1 ho8 pel "; 
1tit2 F.nont C...ildc Ho3 
·% l'opYatian Chanoa. 19110 to 1990 u.s. ea .... ·: 
f-1 ho3 Cobladl t.nont 
• Slllllnllhldld by 19110 to 1990 ~change (bled below--r 
'linl DIIPM ll1ow 1hl 1940-111110 nnd. ': 
foamo4t2 IonoN Collildc w 
'Oala 11om u.s. C....'; 
f-lt31'oo10 pe1 Cobladl' '; r raquncllo pila map on pa;e '/ 
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SHADES can take 5 arguments. The variable used 

for shading and the dataset containing it are necessary. A 

separate variable can be specified as a label variable. This 

is useful in cases where shading is proportional to a 

transformation of the variable of interest. The final two 

macro variables specify the lowest and highest (decimal) 

values to use for a color. These can be used to adjust for 

some of the drivers with odd sequences of shades at the 

low and high ends, or to adjust overall lightness of the 

map. 

Shades 

The macro creates a dataset named RA WPLUS 

which is the input dataset with 4 variables added. The new 

variable RV AL is a copy of the variable the user selects to 

use for shading. The variable IV AL contains the integer 

value which corresponds to the shade for the real value. 

IV AL is used by PROC: GMAP as the discrete grouping 

variable. The variable LABL V AR is used in a following 

data step to annotate the map with values of the shading 

variable. If a variable name is not specified for LABLVAR 

when the macro is invoked, LABLVAR is given the name 

of the shading variable. The variable SHADE contains a 

string which specifies the grayXX value for the state. 

Adding these variables to the dataset allows the SAS code 

which follows the macro to be independent of the names 

of the actual input dataset and shading variable. 
The macro also writes a file named SHADES 

which contains the unique grayXX values for the color 

statement which follows invocation of the macro. The list 

of values is included back into the stream of SAS code 

when needed. 

Following the macro definition in Listing 2 is a 

data step which reads the values to be mapped. These 

values are U.S. Census Total Population from 1940 to 1990. 

Percent changes from 1940 to each other year and from 

1980 to 1990 are computed. Invocation of the macro 

SHADES follows this data step. 
Graphics options follow the invocation of the 

macro SHADES. The most crucial of these options is the 

COLORS=( statement into which the color list from 

SHADES is %included. This list defines the sequence of 

colors PROC: GMAP will use when shading the map. Since 

258 Graphics 

r ge- a co11n- sl18decl map '/ 
r , 
r-SHADES 'I 
r Thill- iliad lot genellling •cartn.ous shadlt' mapa.l mapa ., 

r a varilbll 111o lrhgeiS in the righl range fof py co1oo1 tor 'I 

ra~II!Mt.kalao~aliltatcoD<--. 'I 

rt..-n: 'I 
r .,.. thevllilllta to • fof lllading. ., 

r lltMr- thl Vlrillllt to pr;n in IICII- 'I 
r ca. thl .-.. Olfllliillo u- vllillllll ., 
r IDihedla thi._WdiVIfuttt ... ., 

r lilhDoo thl fi!tMIIhldiVIfut •• ., 

r Oo.lpll ila ..,_ named RAWPI.US wlll the original Ylriablll pka:'l 
r Ml theVIfut at the shlting 'lllllblt (ONII 'I 
r 1a111v1r theVIfuttt bl181d far 1111o1ng ., 
r Hal rval mapped orao thelmiMI toahldl~ ., 

r INdl the 'GRAYJQ" coD< VlfutiO bl181d '/ 

r lllll.,...,..,illllltlltd SHADESwitiVIfutlfofaCOI.OR statDmltl '/ 

r , 

%111MN tllldll(mo, llblvar-. dalao. loshadao32, i'ishade-241); 
r %lallocofofoiJoUiad; 'I 
r %Ill hi:olor.&hishada; 'I 

'Vol '.llongtll(&loblvar).O 'lfothln %do; 
%lallablvar • aver. 
'lfoend; r 'Vol '.llongtll(lloblvar) 'I 

J1111C sort da!Wdata; by &var; 
fiiGC ...... ., Ull=ldatll; 
varlvar. 
OIJpiiOII.mimlax lllin(IVII)olmin lllll(IVII)•XIIIIX; 

pi1IC prirl dataominmax; 
run· 
dllarnplue; 
Mladlll: 
~ _n_ .t thin 111 minmu; 

diGfl _type_; r·--------''1 
r RVAL containl thei'IIIVIfut at the pfol '/ 

tval.&var. r vaMblo to bl lad tor sorting. 'I 
r L.ABYAL containl a vat .. far labeling. ., 

laiMWiallfvlr; r IVAI. COIIIi'll the illegtr tranlllomled valLe. 'I 
r , 

ivaloin~.~ + &lolhada + 
(lvar-rmin) • ( (&lilhadHotoahldiV(lniU·lmin) )); 

,_the ordtr ., 

thldl • W II f)ll(&hilhada • Ivai + lloshlde. hal2.); 

dall_noA_; 
satrawpll.e: 
br ivai; 
Iii INdia; 
K lisi.Hallhen f)IIIIMdl; 

run: 
%1*M!IIfladll; r·---------------·, r Endthe-shldll. 

r·-------------··1 

r , 
r ENTER THE DATASET TO BE MAPPED HERE. 

'I 

f Nolt: thi!Mr dalalllilh:Ud not hlvl vaMblls named: 'I 

r RVAL. LABLVAA, riAL. or SHADE. '/ 
r , 

dlla IIWSPQII; 
ler¢1183; 
if1)11 pool $ slall p40 p60 peo p70 p80 pliO; 
r , 
f VaMblls pHNSO .,. pen:ent change from 1960 10 t9NN. '/ 
r , 
p50«< • I 00 ' (pSOiMO) I p40; 

'I 
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there. is one color for each unique value of IV AL, this list 
will assign the appropriate color to each state. 

Annotating with Names, Values, and Graphs 

The MAPS.MW ANNO annotation file which was 
built earlier serves as a base for the final annotation file 
used for the map. A new annotation file, PREANNO, is 
created by merging MAPS.MWANNO with the dataset 
RAWPLUS. State names are already placed in this file but 
may be black on black shading. Using the value from 
RAWPLUS, the color of the state name is inverted If 
necessary and then output to the new dataset. 

The y variable is then decremented by the value 
of &:SCALFAC to place the a value for the state on the 
map. This record is then output to PREANNO. 

To generate line graphs, the datastep first 
computes a set of variables ySO through y90 which contain 
the vertical position for the line at each year after 1940. 
V arlable y is then set to the vertical position for the 
beginning of the line and a FUNcnON='MOVE' record is 
oulpUt to PREANNO. 

A sequence of FUNcnON='DRAW' 
records is then written In a loop which ranges over an 
array of the vertical position variables. Table 4 shows 
values from PREANNO for the state of Kansas. 
Observation 25 is the state name and has a TEXT value of 
'Kansas'. Observation 26 is the value and has a TEXT 
value of '4.8'. Observations X! through 32 draw the graph 
above the state name. 

The first PATTERN statement shades the map. 
The second is never used unless there are missing data. A 
PROC CMAP draws the map. The DISCRETE option 
allows each unique value of IV AL to have its own shade. 
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p6040 .tao·~)' P<40: 
p7040 • 100 'IP701140l I 1)<40; 
p6040 • 1 ao · (p80-p40) 1 1)<40: 
p6040 • 100 'fp~ I 1)<40; 

pQ080 • 1 00 ' IP91>980) I p80; 
cua; r popUIIilln (lhouslndl) 'I 
u 17 7187 1712 10081 11110 11~7 11430 
in 11 3421 3834 - 5185 5GO 5644 
ia 11 2531 2121 2751 2825 2114 2777 
111211 1101 liDS 2171 2241 2314 2478 
mi 21 5251 8372 7823 8812 1212 9215 
mn 27 2712 2112 3414 3101 4071 4375 
ma 21 378& 3865 43211 4178 4817 5117 
11131 1311 1325 1411 1415 1570 1571 

nd 38 ~ 1211 132 '" &&a 831 
oh38 1908 7847 1101 10157 107118 10147 
Ill 41 143 8&3 681 11611 891 6911 
wi 55 3131 3435 3852 4418 4708 4812 

r·------------''1 
r lnvokllhlnta:10. 'I 

r·-----------'1 

gapli:lnl gsfnlmo.qalo .. gslmoda.laplo<e; 
gapli:lnl ~lui noclil!llaY gaflln-132 peMIOUru-25$: 
gapli:lnl ..... ; 
gcp~ionl dwlcleos chll1ype.lt: r 9 1s heMii:a. 11 hoi¥ bold'/ 

r ,.. SAS scalae Helvetica u wide charac:llll 'I 
r ... ~in landll<:ape 10,.,.,. tham '/ 

gapli:lnl ~: 
gapli:lnl coin-( r pt.jl in tho color valual,.,.n by the mac.,'/ 
"include 'llhldM'i 

): 

pJOC 10rt dlta-.llllllftno: by stall: 
piOC IOrt dlta...awpl .. ; by stall; 

r'~· -----------·1 
r Buid lhl _,;on tilt. 
r------------·1 

d ... ,..._ 
qhcoloflt 
11111Qt lftiiiii.IRWIIIII rnplut 
(lcelpofte iv8IIYIIIIIII'ill shldl 

'I 

pSO p60 p70 piO p80 p5040 peo40 p7040 p8040 p8040 p90801; 
BYSTATE: 
r ' r PW black 11111111 on 19ft shading, wh•• 11111111 on dallt 'I 

r ' 
sizeo1.75; 
y • y • (&lcaiiC); 
coior-1111111~ 
I ivll> 140 bn colof. whito': 
OIJpOI; 

r , 
r PIICIIhi..U. bllow ........ 
r , 
I upc:ae(lln:lionl• \ABEL' !hen dll; 

IIlii• ' ' llilhiP .. ~Ivll. &annolmt)): 
y • y • (llclltac)'S; 
OIJflll; 

r ' f linl gfapltlwiltlin coullill. lbollllhl 111J111. 
r , 

y • y + ((llclltac)'S): r 'I 

'I 

., 
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Reproducing Shading 
Once you have a map, getting to the final print 

stage may take some thought. With a PostScript output 
file, for example, you may have the option of produc:lng 
camera ready copy on a laser printer with 300 dot per inch 
(dpi) resolution or on a typesetter with 1200 or 2400 dpi 
resolution. A 300 dpi printer will actually generate only 
about SO different levels of shading. Names and values 
printed over intermediate shades will appear fuzzy when 
the halftoning dots fall on the edges of the letters. 
Resolutions of 1200 or 2400 will produce crisp text at small 
sizes over gray tones and will produce many more levels 
of shading. 

If the original is to be photocopied, though, 300 
dpi may give the best results. If the map is to be offset 
printed, photographing a paper camera-ready copy may 
not reproduce the differences in shading adequately. This 
may be a particular problem if the photographic process 
changes the size of the image. 

The best plan, if possible, is to produce a negative 
directly from the typesetting equipment. Usting 3 shows 
a segment of PostScript code which can be placed at the 
beginning of a single page PostScript file which will 
convert the image to a negative. 

Your layout or word processing software may also 
be capable of printing negatives. Using The SAS 
encapsulated PostScript drivers you can produce a map 
which can be pulled into your word processor and scaled 
to whatever size you want. 
Conclusions Maps and More 
SAS provides the tools for proportionally shaded maps of 
U.S. states and counties, Canadian provinces, and countries 
of the world. With boundary files from other sources such 
as the U.S. Census Tiger files, shaded maps can be 
generated for a wide variety of other geographic units. 

The technique of writing out a color Jist and 
reinduding it might also work with other SAS procedures 
which use the PA TI'ERN statement. Other SAS procedures 
may support color values directly. The SCATTER 
statement within PROCG30, for example allows for 
specification of a variable containing a color value. This 
value could be directly proportional to some variable of 
interest. 
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y50 • y +IPDG«<IIO) ' &scaiK; r 30 .,_is aboul max change 'I 
yeo • y + (p6040II 0) • &sed~~:: r making maxmum 11e9t 'I 
y70. y • IP70o4011 01 • &sed~~:: r 3 timll scalfac 'I 
yeo. y • fp8CMCII 01 • &scdiC; r 'I 
jiiO • y • (p904Q/1 0) • &scaiiC; 

functian • 'MOVE'; 
OlaiM: 

_, yy(S) y50 yeo j10 yeo y90; 
doil-1105; 
W+(&ICIIIIC)'2; 
y.yy(il}; 
0 ... 

end; 

end; r ~I· 'libel' 'I 

r·-----------·1 
r Sellcl1ht MWSUG 11a1e1 11om tho boundaly til. 
r , 

d .. IIWSUCI; 
MIIIIIPLIII; 
....... in(17, 18,19.20,28.27,29,31,38.39.46,55); 

r·-------------''1 
r FNlly, draw lht map. 

r·------------''1 
PATTl:RNIV,..; 
PATTl:RN2Voiii1X; 
PAOC GIIAII DATA a r•plus 

MAP•,... 
ANNOapraamo 
ALL; 

ID -; 
CHORO nil DISCRETE 

MISSING 
NOl.EGEND 
CTEXT • b1ac11 

RUN; 
CEMP'IY ·­COUTUNE • bladl; 

Listing 3 
% co.-eftrlthing 10 negati'll 
llnilill-xfw currentlllnlllr del 
I 1 uch sub iniiaJ.IIIar} bind 118t1rwfW 

'I 

.,_black 011 tho bal:kgiOUII lrom Real Wodd ~ p. 70 
gsa• 
newpllll 
cippllh %clmnl ·~ palh shot*! be the P80I 
1 SlltJaY %!Iii il now blldl 
% ....... for lllling 

% .... 
II 
~ 

% 10 thll1ht emWiion is on lhl r9tt side, 
%lip lhllrniQt ~Iii only 'llllliOa for 1111.5 inch page) 
'llo ·I 0 0 I multiply X vWII b'f ·I 
.. 812 0 add 812 poira 10 ·~ ... (8.5 inchtl) 
(-1 0 0 1 812 OJ C011C11 

'lit tfiltiD -n to neglliwlaclion 

'I 

Proceedings of MWSUG '91 


