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ABSTRACT

KWIC-SWID is a set of four computer programs which generate FORTRAN
symbolic name documentation for a large computer program. The documentation
consists of three types of lists: a glossary, a significant word in
definition (SWID} 1ist, and a list of program inputs containing typical
numerical values and references. Of the three computer printout lists,
the SWID is the most unique. It allows one who is not too famillar with
the documented program to determine if a symbolic name exists which will

align with the user's concept of what might be in the program.



INTRODUCTION
When one has a FORTRAN program which uses over 850 unique symbolic
names, he quite rapidly realizes that a simple listing of symbollic names
and their meaning is not totally adequate. This was the situation which
came about due to the development of the large grasslands ecosystem
level model ELM 73 (Innis 1975). In developing ELM one of the implied
objectives was that it be capable of being utilized by an ecologist-

modeler. To this end the KWIC-SWED system was developed.

WHAT 1S THE KWIC~-SWID SYSTEM?

KWIC-SWID is a set of four computer programs which, when run with
the appropriate input data, generate computer listings which allow the
model user as well as the model developer

(1) to readily ascertain the meaning of a given FORTRAN symbolic
name;

(2) to determine if a symbol exists in the model and what that
symbol is, given a concept; and

(3) to provide a 1ist of input variables, their definitions,
typical values for a given site, and information relative to
the origin of the values.

Throughout the remaining discussion, the ELM 73 will be used for
purposes of discusslon; however, as the title of this technical report
implies, this system of documentation may be used for any FORTRAN-type
program. In a more general sense, it probably is not restricted to
computer programs, since the basic programs used were modifications of

modiflications to the C.D.C. Key Word in Context Programs (Control Data

Corporation 1966).
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For small numbers of variables use of the KWIC-SWID is probably not
worthwhile, since a user is probably familiar with what variables are
available; however, for the person who is not familiar with a large

model, it is definitely worth the time and effort.

KWIC-SWID OUTPUT
To accomplish the objective previously stated, the system generates
three types of computer output lists, i.e.,
(1) Alphabetic symbolic name list,
(2) Significént word in definition list, and
(3) Input list.
Sample pages from the ELM 73 runs are depicted in Fig. 1, 2, and 4,

representing the above three lists.

Alphabetic Symbolic Name List

This list is a glossary of symbolic name meanings, which are alpha-
betized by symbolic name. For the ELM 73 example (Fig. 1) we chose to
include In the definition the units of each variable. These are enclosed
in brackets following the definition. The variable FSDPI, shown in Fig.
1, Is typical.

The Alphabetic Symbolic Name List allows a person to determine
which varliables are available whose values can be printed or plotted via
a normal SIMCOMP output request (Gustafson and Innis 1973). Since most
variables can be output, it was decided to indicate which names could
not. These names were termed "internal variables'! and are so indicated

by an asterisk immediately following the symbolic name.
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Significant Word in Definition List

Perhaps the most unique thing about the KWIC-SWID system is its
ability to provide a list of significant words which point the user to a
variable name. This concept is not new, since the program used in KWIC-
SWID Is a modification of the baslc Key Word in Context Program, which
is generally used to supply key words in journal and book titles.

Fig. 2 carries on the illustration for variable FSDPI. Here we
note that the hyphenated words ''STANDING-DEAD,' which is part of the
definition, is a significant word. The entries are sorted alphabetically
by significant word.

One word of caution is necessary! The KWIC~SWID programs will
select all words which appear in the definition. Consequently, a judi-
cious selection of words (called STOP WORDS) which you do not wish the
program to select is mandatory. The program must be supplied with these
words. Flig. 3 is a partial list of the STOP WORDS used for the ELM 73
runs. The total list is about two and one-half times as large.

The selection of the words is very artsy-craftsy. About the only
warning that can be given is not to make the STOP WORD list so small
that your list becomes excessive or, conversely, so large that you
eliminate at least one entry for each variable. The reader will note in
Fig. 2 that the significant word '"'STANDING~-DEAD'" is hyphenated. KWIC-
SWID interprets this as one word. This was done intentionally to make
the significant word more meaningful. Further perusal of the definition
of FSDPl will indicate that this particular example was a compromise
when compared to the hyphenation in variable X(926). By hyphenating,
you of course lose the sorting by each word. Obviously, you must

determine which way you want the categorizations to go.
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‘STOP WORDS

ABLE ABOVE - ABOVE GROUND ABS ABSOLUTE ACCESSIBILITY

ACCUMLUILATES ACHIEVED ACLD ACRIR ACTIVE ACTLIVITY

ADAHO ADDED ADEP ADJUST ADJUSTS ADY

AEV AFFECT AFTEL AFTER AH ALR

ALINT ALINTY ALL ALLOW ALONG ALS0

ALWAYS M AMN AMOD AMONG AMOUNT

AMX AN AND ANT ANM ANTMAL

ANIMALS ANLYS ANOHS ANY APES APEVA

APPLIED BPPLIES APPORTIONED APRA APKF APTH

ARE AREA AROUND ARRAY ARRIVAL aS

ASS1GNED ASSOCIATED AY ATMAX ATMIN ATMOSPHERE

ATMOSPHERIC ATR AVAILABLE AVERAGE AVSTH A

AwAY BAG BALANCING BAMAX BAPKO BARE

BARES BARS BASAL BASE BasIC BASIN

acy BDD1 BE BECAUSE BECOMES BEFORE

PEGIN BEING BELOW HE TWEEN BGHRO BGRES

BHODD « BHOPD BHOP BHOPA BHOPD BHOPE BHT

BIGHMASS BODY BORM HOTH BUX GRE K

B5TAG BURIED BuUT BY CauCK CABJ

CAEPA CaL CALCULATE CALCULATED CALCULATES CALCULATING

CALCULATIONS CALLED CAN CANCC CANCL CANFC

CAPACITY CARHON CARD CARRIED CaAkwD CATAGORY

CATEGORIES CATEGORY CAUF CAUSE CAUSES CAVF

c8 coi CBIRT cBITY COLIG COETH

CENTIGRADE CENTIMETERS CERTAIN CEV CEWKG CFX

CFXA CFx8 CFa CFea CF4B CORANS

CHANGE CHECK CHOMR CINFL CLEAR CH

CMAG CMAGE crLOS CMORT M2 cM3

ChUAM CODING COLDER COMBINES COMING COMPARES

CUMHARTMENT COMPARTMENTS COMPONENT COMPUNENTS COMPUTES CONCENTRATION

CONCERT CONDITIONS CONF IDENCE CONJUNCTION CONSIDERED CONSISTS

CONSTITUENTS CONTAINED CONTAINING CONTAINS CONTENT CONTENTS

CONTINUOUS CONTRIBUTION CONTROL CONTHOLLING CUNVERSION CONVERTING

CONVERTS COORDINATES CORRESPUNDING COULD cowas COWKG

CowNU COWON cows coe CPHEN CPKFB

cPOP CPRDT CPRIN CPROF CPRON chT

CRANK CRFOB CROP CTEMS cTl CTwKG

CURHENT CURVE CYCLE creii DAlLY DATA

DATE 0aTO DAY DAYLIGHT DAYS DEAD

DEC DECREASE DECREASES DEEPEST DEF INING DEF INITION

DEFNP DEG DELIM1T ING DESCRIHING DESLGNATED DESIRE

DETERMINE DE TERMINED DETEHMINES DETERMINING DEVELOP DEVELOPED

DEVELOPMENT CEVELOPMENTAL DFHEZ OFZTM DI DIFFERENCE

DIFFERENT DIMENSIONS DISCUSS 1ON BISTRIBUTIONS DLAYR BLYER

D®ER DMOIS DNCP ' 00 DOES URIVE

DRIVING DROPS DRY ORYD DRY ING pt

DTEMP DUE DURING Dw EACH EASY

ECOLOGICAL EDGE EFFECT EFFECTIVE EFFECTS EFFECTS

E1TrER ELEMENTS EMPTY END ENERHGY ENOUGH

EQ EQUAL EQUALLY EQUALS EQUATION EGUIVALENT

ESTABLISH ESTIMATE £71C EVAPORATED EVAPORAT IVE EVOLVED

EXCEED EXCEEDS €XCLUDING EXPECTED EXFELLED EXPENDI TURE
. EXPONENT EXPONENTIAL EXTENT FACTOR FAHRENRE LT FALLS

FAR FAVURABLE FOL~ FFLX FIELD FILLS

FINLS FIRST FLAG FLOW FLUNS FLX

£L79 FNEFP FOLLOWING FOOU FOR FORM

FORMAT]ON FORTRAN FORWARD FOUHTH FRACTION FRACTIONAL

FREQUENCY FROM FRPY Fs FSUM] FTPCN

FUNC FUNCTION Fysw FVSWC GENERAL GENERALLY

GENERATED GENUS GIVEN GIVES GIVING GM

GGES GOING GRAM GRAMS GREAT GROUND

[} 4 HA HAD HaALF HAS HAVE

3 HEAT HELD HER HG R16h .

HiM HOURS HOW © HOWEVER H20 IDENTIFY © %

¥ IMPLIES N INCHES INCLUDES INCLUDING . _.d

Fig. 3. Stop word list.



Input List

The third and final printout is shown in Fig. 4. The main purpose
of this list is fo provide a means for documenting a set of typlcal
values for lnputs to the ELM model and to indlcate the source of the
information. The list is organized alphabetically by an arbitrary
scheme of classification of the inputs. These are shown in ‘the leftmost
column. The hyphenation of the words within this classification is
purposely done to force all variables from the same submodel to be
sorted together. The first letter is the same as the first letter
assigned by the modelers to a particular submodel of the ELM. By using
this letter, the system will sort all variables of a given model together.
Again, this method of grouping the categories of inputs was arbitrary
for the ELM model. The KWIC-SWID system will sort according to these
variables; it Is just a case of how you wish to categorize as to how
your Input list will be ordere&.

The reader will note that for all three lists the symbolic name
definition is included. This was done purposely so that cross referenc-

ing between lists is not necessary.

iNPUT DATA FORMAT
Fig. 5 depicts the required 80-column card input format for all

cards. Lines 1, 8, and 9 illustrate the definition format. The symbolic
name is included within columns 1 to 15; the definition is included from
columns 18 to 80 with continuation on following cards up to six cards
maximum. The definition may not extend past column 72 on the sixth card.
The termination of the definition is indicated by a '. §." Examples

are shown on lines 12, 17, and 18. Notice that all cards must have the

symbolic name in columns 1 to 15.
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Column 16 is reserved to indicate whether a symbolic name can be
output via SIMCOMP. An asterisk implies that it cannot; therefore,
it is considered to be an internal variable. An asterisk in column 17
implies that the variable is an input to the model. These asterisks are
the symbols which the KWIC-SWID program utilizes as information to make
decislons as to how to handle the input data.

With the information discussed so far KWIC-SWiD can generate the
lists shown in Fig. 1 and 2. For Fig. 4, the Input List, cards of the
type shown on lines 2, 3, and 4 (Flg. 5) are required. The line 2 card
specifies the categorization by which list 3 is sorted. The information
is punched on a separate card with the symbolic name. The variable-
type, as It is called on line 2, is limited to 30 characters, starting
in column 18. An ELM 73 example is shown in line 13.

To indicate the numerical values and the reference or source of the
values, cards similar to lines 3 and 4 are required. The site desig-
nation is included {after the symbolic name) starting in column 18 and
ending in column 27. (A site may also be considered as another set of
input data, since it results In a different Input List.) The numerical
values start in column 28 and may continue on as many as 24 cards in ail
{see lines 3 and 4). For other sites, a similar set of cards is required.
Another feature is the ALL site categorization (see line 14). This allows
the same set of values to apply to all sites. The number of sites is
limited only by the time it takes the program to'search for the designated
sites input cards. Following the last numerical value, the source or
some notation may be included in a set of parentheses. If no reference
is made, then a right parenthesis must be included, since this alerts

the program that the information is ended.
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HOW TO RUN THE KWIC-SWID PROGRAMS
For information on the KWIC-SWID programs and how to operate the
system, Interested persons should contact the senior author at the
NREL Data Processing Group (Natural Resource Ecology Laboratory, Colorado

State University, Fort Collins, Colorado 80523).
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