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I nt roduct ion

One of the nost frustrating aspects of dealing with Indoor Ar
Pollution is the difficulty in acquiring information |inking

pol lutants and specific source materials. Although there has been
consi derabl e research done in this area, the field of indoor air
pollution is so newthat it is often difficult to find relevant
scientific articles dealing with this subject. Even with access to

| arge university research libraries and on-line conputer

bi bl i ographic databases it is very difficult to find articles dealing
wi th indoor air pollution in general, and in particular those dealing

with specific air pollutants and their sources.

Unfortunately, it is often the people who need these data nmost that

have the | east access to even these difficult to use resources.
Architects, policy nakers, builders, and Industrial Hygienists
frequently have neither the hardware, time, expertise nor funds to do
a conprehensive search for this type of data. On-line database
access charges alone could run into the thousands of dollars before
receiving the first list of applicable information. As a result, it
is not expected that present on-line databases can offer adequate

resources to these people in the area of indoor air pollution

sour ces.

The recent proliferation of powerful desk-top personal conputers and
correspondi ng advances in software for these conputers have made it
possi bl e to design and inplenent a stand-al one conputerized database

al l owi ng quick access to this indoor air pollution data. Results
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fromscientific research concerning thousands of source-poll utant

rel ati onshi ps can now be made available in a formthat allows not
only for the presentation of the bare-bones poll utant-em ssion data,
but also for a conprehensive sunmary of research methods, test

condi tions, analysis methods, and bibliographic references. Wth the
ec[uipment that is available to alnost any office today, a thorough
and conprehensi ve dat abase of indoor air pollution source eval uations

can be put in the hands of anyone who would find it useful

In a recent publication J. Crumof the US EPA at Research
Triangle Park, NC introduced the concept of a computer programto
acconpl i sh these goals and an actual programcalled Indoor Air Source
Em ssions (I ASE) database.”") This programwas witten in
dBase JJjf"] and was intended for use with [BM"" and conpatible
personal conputers. Although denonstrating an approach to finding
and utilizing the broadly based literature on indoor air emssion
sources via personal conputer, the program had.serious flaws. It was
felt that much could be done to increase the speed and versatility
of such an indoor air pollution database system This paper reports
on progress toward these goals at UNC

In order for any database of indoor air pollution source data to
be nost useful, it was decided that it should neet several goals:

1) It should be useful to users with a wide range of interests,
including researchers, architects, policy makers,
manuf acturers, builders, designers, and nodel ers.

2) It should be as widely accessible as possible. This has

been a major consideration in determning the best
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conbi nation of relational database managenment system and
conput er hardware to acconplish this goal

3) It nust be able to satisfy a broad range of needs. For
exanpl e, some users may be interested only in bibliographic
information, whereas others may wish to use the retrieved
data to anal yze specific indoor air pollution problens.

4) The systemnust be "user friendly"; i.e., unconplicated and
undaunting to operate. This allows the data to be accessible
to persons whose training is in areas other than in the use
of conmputers.

5) Since it is anticipated that the amount of emi ssion rate
data will growrapidly in the near future, the database nust
be easy to update and nodify. Easy data entry also helps to

mnimze entry errors, another inportant consideration.

Wth these design goals in mnd, a database containing source
specific data fromresearch articles has been conpiled, along with
control ling conputer progranms which will allow for quick and easy
access to this indoor air pollution data. This database system has
been titled dMAPS, the database of Mcro-environmental Air Pollution

Sour ces. The remai nder of this paper describes dMAPS function

desi gn, and net hods.
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The need for an Indoor Air Pollution Datelsase

In recent years the recognition that non-occupational indoor

environnents may contain air pollutants in concentrations which my

be harnful to human health has led to increased interest in the
recognition and identification of the sources of these pollutants.
The trend toward honme and of fi ce designs which enpl oy energy
conservation techniques such as tight construction, weatherization
and reduced ventilation has led to an increased opportunity for

accionul ation of air pollutants produced within these structures.

| dentification and neasurement of |ow |evel pollutants in non-
industrial indoor air can be extrenely difficult. These pollutants
are not associated with specific manufacturing processes as they are
in the industrial environnent, but are instead produced by conmon
materials within the environnent itself. Since they are usually
present in concentrations far |ower than the recognized acceptable

| evel s for occupational exposures they are not readily detected using
traditional Industrial Hygiene sampling nethods. Since extrenely
sensitive and expensive collection and anal ytical techniques nust be
enpl oyed to determne the concentration of a typical indoor air
pollutant, it is very inportant to identify the most probable

pol lutants present before sanpling i s begun. The 'shotgun' approach
to sanpling and analysis is not appropriate because of the large
number of conpounds present in nost indoor air, and the difficulty in
determ ning whi ch of these comon |owlevel pollutants may be the

cause of a problem
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The Industrial Hygienist traditionally uses the Recognition-

Eval uation-Control strategy in determning the proper sanmpling
strategy in an industrial environment. 1In an orthodox industria
environnent the Industrial Hygienist typically eval uates

manuf acturing processes, recognizes the pollutants which may be
emtted in these processes, and then recomrends control strategies.
I ndoor air pollution conplaints in a non-manufacturing occupationa
environment produce a different set of problems which the Industria
Hygi enist often finds difficult to approach. The Recognition-

Eval uation-Control method is often short-circuited in the recognition
stage since there are no manufacturing processes from which obvious
pol lutants may be identified. It may be for this reason that

I ndustrial Hygienists often find it difficult to determine a |ogica

starting point to deal with indoor air pollution problens.

Because nost indoor air pollutants are generated by materials both
within and conprising the building' s structure, one approach to

eval uating indoor air pollution levels is the treatment of physica
materials in the indoor environment just as if they were snal

manuf acturing processes. Treating themas such re-establishes the
recognition, evaluation, and control procedures famliar to

I ndustrial Hygienists. Thinking of the various materials in the
environnment as pol |l ution producing processes requires only that each
material be associated with the pollutants that it may produce. Once

back on famliar ground, the Industrial Hygienist should find the job
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of fornulating an indoor air pollution sanpling strategy nore

manageabl e.

The dMAPS system has been designed to offer a starting point for the
eval uation of indoor air pollution by identifying pollutants which
have been shown to be associated with specific source materials.
Data from published scientific articles dealing with definite

pol lutant/material relationships have been included in the dVAPS

dat abase which at this tine includes al nost 2,000 of these

rel ati onshi ps.

As a further assistance in formulating a sanpling strategy, the

Industrial Hygienist may make use of dMAPS features for display of

i nformation such as test nethod, analytic nethod, em ssion and
environnental data for any pollutant/material relationship within the

database. Table 1 details the data types in the dMAPS dat abase t hat

can be displ ayed.
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TABLE 1

Bi bl i ographi ¢ | nformation Pol lutant Information
Aut hor ( s) Pol | ut ant nane

Jour nal Em ssi on neasur enent
Title Comrent s

Publ i cati on Dat e User Defined Field #1
Jour nal Ref erence User Defined Field #2
Abstr act Uni ts

Test Conditions Sanpl e Description

P re-Condit ioning Sanpl e Type

Test Duration Sanpl e Rate

Test Description Sanpl e Duration
Operating Paraneters Sanpl i ng Met hod
Tenper at ure Sanpl e Si ze

Humi dity Anal yti cal Method

Ot her Conditions
Source Description
Cat egory

G oup
Mat eri al

Table 1. Listing of the fields in which data is stored in the dVAPS
dat abase. Any of this information is available to the user for any
pol | utant -source rel ati onship.

The systemal so contains abstracts of all articles entered into the
dat abase, and displays full bibliographic references which are al ways
associated with any presented data. Data is never displayed wthout
the bibliographic information needed to reference the originating
publ i cati on.

It is inportant to remenber that dMAPS is not a replacement for
review of the original articles. Although dMAPS has been made as
conpl ete as possible, space limtations prevent inclusion of the
articles original text in the database. Comment fields have been
included so that the nost obvious characterizations of the article
may be included, but these cannot replace the informtion and

interpretation of the original author. It is strongly recomended


NEATPAGEINFO:id=CBE3EDB5-C6B8-4D1B-B7D3-ABFBBA0012F8


that the original articles be reviewed before final decisions are
made on indoor air pollution control strategies, or before data from

dMAPS is included in original research.
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dMAPS Structure

Data in the dMAPS progranms are contained in five datafiles. Each of
these datafiles holds data concerning a particular type of data. For
exanpl e, the SOURCE. DBF datafile holds data concerning source
material s which were evaluated for em ssions, while the BIBLI O DBF
datafile holds data concerning the bibliographic information about
the publication fromwhich the data have been collected. The

information in these five datafiles is related to the others by key

fields.

Each datafile contains units called records. |In the Biblio datafile
each of these records contain several types of information (Authors,
Journal, Article Title, and Publication date) about one particular
publication. [|f information has been entered for forty different
articles, there will be forty records, each having information about
a different article. There is an additional field in each record,
uni que for each record and normally invisible to the user, which

contains a unique identification nunber for each article.

I nformation about sources of indoor air pollutants are held in the
Source datafile, just as bibliographic information is held in the
Biblio datafile. However, each record in the Source datafile also
contains a small piece of the Biblio datafile: the ID nunber of the
article inwhich its data was found. Therefore, any published
article listed in the Biblio datafile which deals with several source

materials will be linked to only those records in the Source datafile


NEATPAGEINFO:id=65600963-586E-4EEF-B549-7BA076B34AFF


which have its ID nunber. Conversely, due to their common ID
nunbers, any specific record in the Source datafile can imediately

be associated with its parent record and all the parent records' data

in the Biblio datafile.

This type of structure means that for every record in the Source
datafile, and therefore every piece of data in the Source datafile,
it is possible to inmediately have access to all of the information
about its bibliographic origin held in the Biblio datafile. It is

this type of 1D number |inking which associates every piece of

information in all five datafiles with the information about its

publication article.

Since the dMAPS database contains five datafiles, the relationship
bet ween them becones nore conpl ex than the exanpl e above. Each of
these datafiles is related only to the datafile above and below it.
The Source datafile for exanple, is related to.the Biblio datafile as
described above, but is also related to the Cond datafile in exactly
the sane way that the Biblio datafile is related to the Source
datafile. In other words, each record in any datafile is related to
one and only one parent record in the datafile above it. In turn
that parent record is related to only one grandparent record in the
datafile above it. This chaining continues until the topnost
datafile Biblio is reached, which contains the nost genera
information associated with any piece of data. This chaining allows
every individual record in any of the datafiles to have constant

access to all of the more general information concerning it which has

10
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|

Total records of Biblio. DBF ~ AUthors

[Tilg 1
1%Wm f
grence | Subset of matching records,
Publ i cation { Sour ce. DBF
1 Date !
e r- Goup
Subset of matching records, Category
Cond. DBF
Mat eri al
Condi tioni ng "h.
Material Size
Test il
Duration Ajn
Ventil ation Il
Mie Il Subset of matching records,
Sanpl e. DBF
Test
Descripti on
Qherp ||| Sanpl e Type
Qnditions ||| sanpl e Size
|
Tenperature Sanpl e Rate
Celsius Anal yti cal
Met hod
Sanpl
Bor 4t on

Subset of matching records,
Pom . DBF

Pol | ut ant
Measur enent
Units
Exponent
User Field 1

User Data 1

User Field 2

User Data 2

Comrent

Figure 1. Representation of the relationship between databases in dMAPS. Each specific item (record) In each database
IS associated to related records in ttie database imediatley belowit This staicture allows information to be related in data
searches fromgeneral to specific; or once specific items are selected by the user, upverd, fromspecific item to their general

characteristics.


NEATPAGEINFO:id=3F0F9C80-AED9-4C46-8BE5-DA2B1811F4B3


been entered into the other dVMAPS dataflies. Figure 1 is a graphica
representation of the logical linking of the five datafiles, while
Figure 2 displays the same relationship in a different nanner.

Figure 2 also lists the fields in the datafiles which hold the ID

nunbers, and indicates how they relate the datafiles to those above

and bel ow.

Even though it would be nmore direct and would result in sinpler
datafile structures and searching prograns to put all the information
in one big datafile where all infornation from one bibliographic
article is constantly associated, it would take up far too nuch
storage space to replicate all the bibliographic information for each
of the different conditions or pollutants covered in all the
articles. It is therefore advantageous to relate the datafiles to
each other via comon fields so that the infornati on common to many

pi eces of data need be contained in only a few records, not severa

t housand.

There are five datafiles in the dMAPS program each related to the
datafile inmrediately above it in the datafile hierarchy in the sane
way that the Source datafile is related to the Biblio datafile. This
relationship is used in tw ways in the dMAPS program First, this
structure allows the dMAPS programto access any piece of data in any
of the five datafiles dealing with any specific piablished article;

and secondly, as any specific piece of data in any of the datafiles
is accessed, the relationships may be traced upward through all the

datafiles, relating all associated data and ending in the Biblio

12
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datafile with the associ ated data concerning the originating

publ i cati on.

13
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BEBUO. DBF SOURCE. DBF CX3ND. DBF SAMPLE. DBF PCLLI . DBF

SRR 5ainp_/\n0 |
Abst ract G oup Pre-Craditioning Sampl e Pol | ut ant
Periodicity
10 pcercondi 40 sanpLpBT 30 30
Tusio Cat egory Material Size Sanpl e Size Measur ement i
150 30 ntjtize 35 sanpLsin 10 Tttt 4 iX 30
Tifle Materi al Test Sanpl e Rate Units
Duration
200 60 | H_dar 35 sanpl _rfl Se 30 10
Publ i cation Ventil ati i Exponent
A entilation Anal yti cal p
Dat e Sour ce"no Rat e Met hod
DtB weoCnt e 20 ilytic 70 2
Jour nal Test Sanpl e User Held 1
Ref erence Descri ption Durati on
refer 150 50 nnpl .diir 20 mei | m
O her Sanpl i ng User Data 1
nsa
Ondi tions Met hod
other_coDd sunpLneth 70 merdati | 20
; UsCTFi el d2
Qperating
Par anet er s N1
OpCt . JT 150 11KI 2 10
Tenperat ure User Data 2
Cel si us
| Bhp_deg_c 10 Wer dat a2 20
. Comment 1
% Rel ative
Hum dity
rel hunid 10 1501
Cond no

Figure 2: Contents of the five dNAPS databases and their Uniting fields. Each shaded field at the bottom

of "each database colum is unique in that database, but is not uni (\ue inthe followng database. ~ For exanple, -
the Cond no field in COND.DBF will have only one record with a value of 4, while the Cond no field

In the SAVPLE. DBF nay contain many records with the value 4. Small entries in boxes are actual field

nanes used by dMAPS, nuneral s are the nunber of characters allowed in that field.
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The followi ng are descriptions of the data fields contained in
the dMAPS program dat abases. The dMAPS program contains five
dat abases, BIBLIO SOURCE, COND, SAMPLE, AND POLLI. The nunbers
encl osed in parentheses after every field name indicate the niinber of
spaces allocated in the database to that field. It is this data
which is related by key fields in the manner previously described.

Fiel d names which are prefaced by an asterisks are fields which may

be used for searches of the data.

Bl BLI O DATABASE

Thi s database deals with the information concerning the
published article in which the data was found. All data in the other

dat abases ares associated with a parent article contained in this

dat abase.

Abst ract (10)

This is a special field in dBASE Il called a nenmo field.

Enpl oyed in every BIBLIO record, it allows |arge descriptive

narratives to be associated with each individual record with
out taking up large anounts of storage space. |In this case the
field contains the abstract of the published article associated
with the record being viewed. The abstract is physically

located in the file BIBLIO DBT, but is |inked to the database

via this field.
* Aut hor s (150)

This field holds the nanes of the authors of the article.

Listed in the order in which they appeared on the origina

15
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Title

*Dat e

Ref er

article heading, all authors are listed except when the |ength

woul d exceed the 150 character maxi num | ength.

(200)

The original title of the article, book, or publication as

presented in the original publication.

(4)

The year the article was originally published.

(150)

This field holds information concerning the reference
publication fromwhich the article was gathered. As well as
the publication, other reference information is included in
this field such as reference publication volune nunber and the

pages the article occupies in the publication

The previous four fields, when appended together by the dMAPS

program forma classical bibliographic reference: Authors, Title,

Journal Reference, and Publication Date.

Biblio_no (4)

The nunber linking this database with the source database, and
indirectly with all four other databases. Each hibliography
record in the Biblio database receives a unicjue biblio_no which
associ ates all data throughout the database with its origina

journal article. See Figure 1 for the ranking of the

dat abases.

16
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SOURCE DATABASE

This database has information concerning the indoor air

pol I uti on source cl asses.

*Goup (15)
This is the broadest division for indoor air pollution sources
and general |y includes such classifications as Water,

Conbustion, Consumer Products, and Structural Mterials.

*Category  (30)
This classification is somewhat nore specific than Goup, but
still is related to broad types of indoor air pollution
sources. Types of entries in this area are Textiles,

Insulating Materials, Plastics, and Applied Coatings.

*Materi al (60)
This field is the classification that deals with the npst
specific sources of indoor air pollutants, and includes

specific source' materials such as Plywood, Paint, Carpet, and

Cigarettes.

Source_no (4)

Uni que for every record in this database, this field value

associ ates each record in this database with several associated
records in the next ranking database, COND. See Figure 1 for

the ranking of the databases.

17
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Bibliono (4)
A field containing the bibliography nvinber fromwhich the
record i s associated. Mny records in this database may share

t he sanme biblio_no.

COND DATABASE
I nformation concerning the experinental conditions are contained
in this database. Either material condition or environmenta

condition factors effecting em ssions fromare in this database.

Pre_Condi (40)
Any pre-conditioning of the source naterial before the

begi nning of the test is entered here.

Test _dur (35)

The test duration is entered here. This is not the same as the
sanpl _dur field in the sanple.dbf, which is the duration of the
sanpling activity, but is the duration of the entire test under

any particular condition.

Test _desc  (50)
A short verbal test description, including any information

whi ch may be useful to the dMAPS user.

Qper _par  (37)
Any operating paraneters, environnental or otherw se, which may

have had an effect on the outcone of results of the test.

18
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Temp_Deg C  (30)

The tenperature in degrees Cel sius under which the test was

conduct ed.

Rel bunild (10)

The percent celatlve humidity under which the test was

per f or med.

Vent _rate (20)

The ventilation rate of the material during the tine the

measurements were being taken, or during the time of the entire

experiment, whichever is nore appropriate.

Mat _size  (35)

Material size, the surface area or any other measurenent

i dentifying the anmount of material eval uated.

O her _Cond (150)

Any ot her operating conditions which may be of use in
eval uating the data. Any special conditions of the test,

special environmental conditions, or comments about the test

are included in this field.

Cond_no (4)

Unique for every record in this database, this field value

associ ates each record in this database with several associated

records in the next ranking database, SAWPLE. See Figure 1 for

the ranki ng of the databases.

19
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Biblio no (4)
A field containing the bibliography nunber fromthe previous
ranki ng database with which the record is associated. Mny

records in this database nay share the sane biblio_no

SAMPI £ DATABASE FI EI J3S

Thi s database hol ds information concerning sanple collection

procedures and anal ytic nethods.

Scut”l _Per  (30)

This is the sanple periodicity: Continuous, Periodic,

I ntegrated, etc.

Sanipl _Rate (30)

This field lists the sanpling rate at which the pollutant was

nmeasured, such as |iters/ mnute.

Sampl _Dur  (20)
The sasple duration, the Iength of time a sanple was taken for

eval uation of the emissions froma particul ar

mat eri al / condi ti on conbi nati on.

Sampl _Meth  (70)
This is the nethod used to collect or neasure the pollutant

emtted by any particular source material. The sanple nethod

i ncludes entries such as charcoal tube, direct reading

colorimetric tubes, or inpinger collection into distilled

wat er .

20
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Sairpl_Size (10)
Saxapl B size, the anount of sanple taken for analytica
measurement. This is not the statistical sanple size, nor is

it the size of the material fromwhich pollutants were

nmeasur ed.

Analytic (70)
The anal ytic nethod used to determne the concentration of
pol lutant collected in the sanple device. Wen direct reading
instruments are used to determine the pollutant concentration
this field can be the same as the sanple nethod or the nethod

that the direct reading instrunent uses to deternne

concentrati on.

Samp_no  (4)
Uni que for every record in this database, this field value
associ ates each record in this database with several associ ated

records in the next ranking database, PCLLI

Cond_no (4)
A field containing the condition nunber in the previous ranking
database with which this record is associated. Many records in

this database may share the same cond_no.

POLLI DATABASE

Thi s dat abase contains information concerning the final test results,

i ncluding measured em ssions for every pollutant in the database.

Al so included here are the user defined | abels and data fields, and

21
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specific comments concerning any individual pollutant and its test

condi ti on.

*Pol | ut ant (30)

This is the chem cal name of the pollutant that was eval uated

under the conditions of the experinent.

Measur emmt (30)

The air concentration of the pollutant emtted by the source

materi al being tested.

Uni ts (10) =
The units of concentration of the pollutant neasured as

reported by the original article. This nmay be in PPM M/ n8,
or any other appropriate units. |f both CGS and English units

are reported, CGS units are preferred.

Exponent (3)
When neasured concentration is extremely large or extrenely

small, there may not be enough roomin the measuremt field to

acconmpdat e these nunbers. |If this is the case the exponent

field may be enployed to allow meaningful entries in the

neasuremmt fi el d.

Conmrent (150)
This comment field is associated with each

pol | ut ant/ neasurenment val ue and is available for detailed

description of how this particular test or condition is unique.
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Userdatal  (20)
This is one of two user definable fields, and is called the
User Defined Label in the data entry screen. The user may
enter any label into this field, and associate any data with it
inthe Userl field, which is called Data in the entry screen.
Any type of information or comment concerning this pollutant

and this condition may be entered in these fields.

User dat a2 (20)

Second of two user definable fields.

User | (10)

The data field associated with the Userdatal field which

contains its | abel.

User 2 (10) =

The data field for the Userdata2 | abel.

San®_no (4)
A field containing the sample nunber which associates records
inthis database with a particular sair55 no fromthe previous
ranki ng database, SAMPLE. Many records in this database my

share the sanme sanp_no.
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DESCRI PTI ON OF PROGRAM SEARCH LOG C

The dMAPS program al | ows searches of the database on seven key
fields. These fields are Goup, Category, Material, Pollutant,
Authors,  Date of Publication, and Journal title. The G oup,

Category, and Material fields allow searches for data associated with

i ndoor air pollution sources, while the Pollutant field allows
searches for specific pollutants. The Authors, Date, and Journa

fields allow searches for data associated with specific published

articl es.

The program al so all ows any conbi nation of these fields to be
searched sinultaneously. For exanple, the user may query the program
to find all information concerning the em ssion of the pollutants

formal dehyde and hexane fromthe source material carpet.

The five separate databases in the dMAPS data section are related to
the others through identifying fields (Figure 2). Athough this type
of structure requires a conplex data relation formula, it is
necessary to use this technique to save disk storage space. A nore

detail ed description of database relationships in dMAPS is given in

t he dMAPS Structure section.

Al though there are five databases in dMAPS, searchable fields are
found in only three of them The Author, Date, and Journal fields
are located in the BIBLIO database. Pollutant is located in the POLL
database, and Goup, Category, and Material are in the SOURCE

dat abase. Which dat abases are searched depends upon the user's
search criteria. |If the user picks only a pollutant, dMAPS will
search only the POLLI database, while if the user picks a date and a
pol lutant, the programwill search the PCLLI database and then the
BI BLI O dat abase finding information meeting the user's search

criteriain each. As matching information is found in each database
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the program assenbl es a character string identifying which published

article is associated with the match. After the searches are

conmpl ete these strings are then conpared according to the logic

operators the user has specified.

Si ngl e Dat abase Searches

The internal programmng algorithms used to search for user queries
has been witten to provide the speedi est search possible. [In order
to provide this fast search, the program begi ns searching every
record sequentially until a match is found, and then "remenbers" the
article fromwhich the data came. The programthen resunes the

search. To speed the search however, the program now ignores al

records associated with that article. This is useful since once an

article is identified as containing information of interest to the
user it is redundant and tine consuming to repetitively re-identify
it.. As other matches are found at other |ocations in the database,

these new article 1D nunbers are al so remenbered and subsec[uently

i gnor ed.

At the end of the search, these "renenmbered" article nunbers are used
to allow the data display portion of the dMAPS programto quickly
junp between sections of the database which contain information
concerning the user's needs. Areas which are not associated with the
user's search criteria are quickly skipped. For exaiqgsle, if article
nunber ten was the only article which dealt with the user's query,

then only the data derived fromthat article will be accessed.

Mul ti pl e Dat abase Sear ches

If a user specifies two search fields that are in separate databases,
the above procedure is carried out with each database. The result is
String A containing the ID numbers of the articles matching the first
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criterion, and String B containing the ID nunbers of the second
criterion. The programis then able to evaluate the interaction of

these two strings via any |ogical operator the user has specified.

See Figure 3.

If the logical operator is "OR', as is the case when the user
requests information concerning CARPET QE_ FORVALDEHYDE <A uni on B)
String Ais conpared to String B and duplicate ID nunbers are
deleted. A third string. String C, is then created containing all of
the 1D nunbers fromboth strings. This operation, Aunion B, is

performed in the program COVWOR

If the logical operator is "AND" ( Aintersect B) the program
determnes which article ID nionmbers are common to both strings. This
results in a String C which contains ID nunbers for articles which
have information concerning search criteria A and search criteria B
Conparison for Aintersect Bis performed in the COVMPAND program

Wien three different databases are searched, the process is nearly
identical. |In this case however, when string Ais coit”ared to string
Bthe result is stored to a newstring A The string fromthe third
dat abase is coir™iled, stored to a new string B and then conpared to
A, Wen the program has searched through all the appropriate

dat abases, the final stored string contains a list of all articles
whi ch contain information about the user's search criteria. Although

this sounds conplicated, it practice it is quite straight-forward as

can be seen in Figure 3.

The above searching nethod speeds operation of the search in two

ways. First, skipping records is nuch faster than evaluating themto
determne if they match a search criteria, and secondly, this method
al l ows several databases to be searched and the |ogical relationships

bet ween the databases found without |inking themon conmon key
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A Single Datafile Search:
AN String A= 001,002, 010, 011, 024

A Two Datafile search:

String A= 001.002, 010, 011. 024
String B = 002,003, 024, 025

"AND- relation (A U B)

001.002. 010, 011, 024, »

002. 003. 024, 025 /001 002, 003, 010, 011, 024, 025

"OR' relation (An B)

001. 002, 010, 011, 024

002,003.024. 05 002,024
(5)"

A Three Datafile search:

String A= 001,002,010, 011, 024
String B = 002,003,024, 025
String C= 002,003, 013

["Mor B]] andCf [JanB] U C

L
« ool IBBE G, ST 1R VLI I

Figure 3. The method by which the dMAPS pr %am determnes which datafile records meet the user's

criteria The three d| git nun‘o ers ep resent the bibli ography nurber s \Ahlch have | nfornation matchi ng the
|nd|V| dual search criteria. The matching articles are |iSted as strings A B, and Cwhich are conpared

to each other according to the logical relationships assigned by the program or the user.
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fields. Normally, searches conducted on databases constantly |inked
by common key fields are the easiest way to search multiple databases
in dBASE I'll Plus, but the nmethod is very slow since the pointers in
each |inked database nust be updated every tinme the pointer is noved
in any of the databases. In dMAPS this woul d requires opening and

closing of each of the five databases in turn to move the pointer
Even though it is done automatically, the opening and cl osing of
t hese databases takes considerable time in |arge databases. The
met hod used in dMAPS uses key fields between databases, but does not

link the databases together. Conparisons are performed after each

dat abase has been searched.

In summary, in order to make searching of the dMAPS databases as fast
as possible a dedicated searching programwas devel oped to search
each database separately, conpile lists of matching records in each
dat abase, and then to logically coit”are these lists against each
other. The result is a list of articles which contain informtion
related in the manner the user specified in his or her search
criteria. Although requiring several program nmodules in the dMAPS
program this method of searching provides an average searching speed
sixteen times faster than the standard dBASE |11 Plus searching

met hod. This considerable inprovenent is speed means that a search
taki ng 37 seconds using the devel oped search procedure woul d take

about 10 ninutes using the standard dBASE |11 Pl us nethod.
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USER | NTERF21CE SCREENS

The followi ng pages contain representations of the dMAPS user
interface screens. |If the user is interested only in using dVAPS as
a tool, and is not interested in the means by which the dMAPS program
acconpl i shes its goals, then these screens are the only parts of

dMAPS that the user sees. To this type user the follow ng screens
are essentially dMAPS. All database relations, programrelations,

search algorithms and data mani pul ations are transparent and need not

be considered by this type of user.

These screens have been designed to | ead the user through the steps
to extract nmeaningful information fromthe database. Menus are
provided rather than asking the user to know or |earn dBASE-Iike
commands. Additionally, the user is not required to be particularly
aware of the type of information that is in the database. By

sel ecting broad or narrow search paraneters fromthe menus, the user
is presented with |ists of available options or choices. It is not
even necessary that the user be able to spell fornal dehyde to find

articles dealing with it.

The followi ng screens are presented generally in the order in which
they woul d appear to a user conducting a search for a pollutant. To
aidinclarity of this witten presentation not all screens have been
shown, and sone instructions which are normally included in the

screen versi ons have been omtted.
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dMVAPS NMAI N MENU

Quit Search data Enter data Wilities

<@ = Quit dMAPS, return to DOS

<S> = Begin a search of dMAPS
<E> = Add information to dVAPS

< = Wilities menu (Printer set-up, colors, etc.)

Type the first letter of an appropriate nenu item

FI GURE 4: NAI NMENU SCREEN

Inthis screen, the first after the title screen, the user is offered four options:

LQuit
2. Enter.
3. Search

4 Wility

1.)This screenis the only one fromwhich it is possible to quit the program The Quit
option allows the user to exit the dMAPS systemto DCS.

2.)The Enfer option causes programexecution to branch to the data entry portion of
the programwhere the user may enter new data to the database, or alter data
al ready entered.

3.)If the user selects Searc/7 the program branches to the data searching nodules of
dMAPS where the user specifies the searching parameters for data retrieval

4.?The Uility choice allows for the selection of nonochrome or color displays
selection of screen colors and attributes, and for other programrelated functions

Any features specified here are stored so that they are called automatically whenever
dMAPS i's subsequently re-started.
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SEARCH PARAMETERS SELECTI ON MENU

3illiP*»

Hel p Retumto main nenu BENZAI . DEHYDE

FI O Search Dat abase

FI GURE 5: SEARCH PARAMETER SELECTI ON SCREEN:

This screen is the min screen of the search parameter selection module. Fromthis
screen the user picks the areas of the database to search by typing the first letter of
one of the items listed at screen left. Depending on which selection the user makes

the programroutes the programto various secondary selection screens from which
nore detailed search information is chosen by the user

Qther options in
left. By typing t
previous menu (t
been chosen.

this screen are displayed in the Program Qptions hox at the [ ower
he appropriate letter the user may get immediate helﬁ, return to the
he main menu), or search the database if a search parameter has

The Selections box at the |ower ri?ht displags search paraneter selections as the
user makes them In this screen the user has chosen BENZALDEHYDE as a search
paraneter and now has the option of searching the database by pressing F10, or of
specifying more selection paraneters by pressing the first letter of one of the search
areas. Up to three search areas may be selected sinultaneously.

The user Program Qptions to the [eft of the selection menu is present on all screens
where the user has to make a choice on how to proceed, and displays instructions on

what options are available
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r Pol | ut ant

PgUpl
34: DECANEJ! - 52: | NDENO[ 1 A3- CD) PYRENE
35: DI CHLOROEr HANE, | > 53: 1 SO OCTANE
36: DI Er aYLBENZENE, 13- 54: | SOHI OPYLBENZENB
37: ETHANOL 55: KETONE, C5-
38: ETHOXYEI HYLACEr ATE 56: KETONE, C8-
39: El HYLACEr ATE 59: UMONENE
40: ETHYLBEN2ENE 60: METHANE
41: ETHYLMEI HYLBENZENE, ! J!. 61: METHYL- 2- BUTANONEJ! .
42: Er HYLMETHYLBEN2ENE, | , 4. 62: METHYL- 2. PENTANONE, 4-
43: ETHYLMETHYLCYCLOHEXANE 63: METHYLHEPTANE, 3-
44: FLUOROANTHENE 64: METHYLSTYRENE
4S: FORMALDEHYDE 65: N OF NI TROGEN OXI DES
46: FORM_ADEHYDE 66: NI CKEL
47: HALCX3ENATED ALKANE 67: NMUC OXI DE
48: HEPTANE, ! - 68: NiraOGEN DI OXI DE
49: HEPTANEAN- 69: NTTROSODI METHYLAMDJEJI
Jf t HEXANEJI - 70: NI TROSOPYROUDI NaN-
51: HEXANOLJI - PgDn 1

Enter the nunber of the Pollutant of interest:

FI GURE 6: MENU SELECTI ON SCREEN:

This is an exanple of a menu type secondary selectton screen. This type of nenu
%gpea[s whenever the user has chosen Material Goup, Material Category, Specific

terial, or Pollutant fromthe main selection menu. The items in each of these
menus accurately di sgl ay all of the available selections in that area For examle,
the screen shown above appears when Pol [utant has been selected in the min

sel ection nenu.

Even though each pol I utant is onIY listed once, it may be associated with many
articles or sources in the actual database. An internediate screen allows the user to
pick asingle letter, with onl)( pol | utants Ijeginning with the chosen [etter being
displayed in the above screen. This greatly increases display speed..

T%pi ng. the number associated with anY ?ol lutant will cause the programto return to
the main selection menu with that pollutant aﬁpeanng in the Selection tx)x, at which

point. At this point the user may search for the selection by pressing F10.
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Enter any author's name of any series of authors

nanes-

Aut hor Nane:

FI GURE 7: FREE- ENTRY SCREEN

An exanﬁle of afree entry screenis shown in the figure atiove. The user may enter
any author's nane at this point and the ﬁrogranlw |1 deternine how many articles by
that author are present. The user may then incorporate this nane into the program
as a search paraneter or may enter another name or series of names. This type of
menu i s also used in selection of publication dates and jouml titles.
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[of2

Mol haveJ Anderson,!, Liindquist,GR and Nielson,0,
Gas Emission fromBuilding Materials - Cccurance and Hygienic Standard
1982 Dani sh Building Research Institute (SBI) Report no. 137

t Previous Miching Article 1
Next Matching Article

Q Qit to min menu 1

F2 Abstract for this aitide |

1 TM  Datafor this article 1

FI GURE 8: Bl BLI OGRAPHY DI SPLAY SCREEN

Thi's screen appears after a data search has been perforned by the program and is
the first point at which the user begins to see the contents of the database which deal
wth his or her search criteria. The first article that contains data concerning the
search criteria is displayed at the top of the screen. The location inthe list of articles

|5 displayed slightly atxjve the menu box, Inthis case the locationis at the first of
five articles which contain data meeting the search criteria.

(ptions at this point are to pa%e thrqu?h the other four matching articles with the
arrow keys, ook at the data for this article, viewan abstract for this article, or return

to the main nmenu.
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Mol have J., Anderson,!, Lundgaist,GR and Nelson,0,

Gas Emission fromBul cHg Materials - Qccurance and I-N%i eni ¢ Standaid
1982 Dani sh Buil ding Research Institute (SBO Report no. 137

1 Test Condition
: al calrigﬂoﬁ ’C%CS- 2 Te* Conditions 1
1 alkane o Test Conditions 1
al kane, ¢l O 7 Test Conditions \
al kane, c7/ ¢l 3 t Tt Qond
al kane, o8- 2 Tost Conditong
1 al kane, 8/l O v Test Condition
| al kang, c9- 1 Test Condition
| anmnes 41 Test Conditions
> benzal dehyde 1 Test Condition
| benzene. ¢3- 11 Test Conditions
1 benzene‘ym, 5  Test Conditions
TA  Mve Cursor Bar FIOSelect Item

R Select another reference article

FI GURE 9: DATA SUMVARY SCREEN ONE

Thi's screen begins the d|sp|aY of data fromany article that the user has chosen from
the previous screen, Each POl utant inthe article is listed along wth the number of
different test conditions Tor each pollutant. As can be seen in tfe above screen, the
amunt of datainasingle article can be very large. This article [ists over 70 pollutant
test conditions on this screen alone, with more screens available (PgDn)

To see data concemng a specific pollutant, the user moves a highlight bar through

the available choices. By pressing FO the data for only the highlight'ed pollutant i
di spl ayed.

|1 any pol lutant/condition group contains a user specified search item for exanple a
specific source chosen by the user, it is marked with a delta. Athough al

Bollutant/condit|ons are |sRIaﬁed for each article, only thos% 0roups SO Trarked
ontain Itens that meet the User's search criterra’ I'n the above screen,

benzal dehyde has been marked as meeting the user's search criteria
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«<Pol | ut ant = AM NES»>

Mat eri al Measur ed Emi ssion
vinyl coated wal | paper not detected
floor varnish not detected
pl ywood not detected
chi pboar d 3 ppm

caul ki ng conpounds not detect ed
needl e felt not detected
insul ation sheets not detected
floor/wal | covering not detected
calciumsilicate sheet not detected
wal | covering not detected
i nsul ation foam not detected
jointing conpound not detected
needle felt not detected
l'inoleumfloor covering not detected

FI GURE 10: DATA SUMVARY SCREEN TWO

This type of screen can be presented for every pollutant/condition entry in data
screen one, the previous screen. The atx)ve screen shows the results as if the user
had chosen AMNES in the previous screen. All source.materials and measured
em ssions are displayed for each of the 41 conditions listed on the previous screen.

If any of these materials are of interest to the user he may move the highlight to that
material and press F10 to view data concerning the details of the test.

Bg positioning the highlight ona material of interest wth the cursor keys a
F9, the user Can restict the presentation of data in the next screen to only those tha
specifically deal with the material that was hi ghl|?hted. Al other miterials are
[gnored. An“FL0 will present data concerning this polTutant for all of the displayed

mat eri al s.

nd pressi n?
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Mol haveJ* Anderson, !, Landquist,GR and Nidson, 0,
Gas Emission fromBuilding Materials - Cccurance and Hygienic Standard
1982 Dani sh Building Research Institute (SBI) Report no. 137

1 Omfod BEICALDAE

TESTDATA

Measui ed Emission: 0.06ng/n8

Description:  measurenents made at equilibrium 140 hrs
Duration: ns

Material fiberboard

Mat!. Pie-Conditioning: ns

Qpi ating Panunaters ns

Rooni Chanber Vol une 1.8 cubic neter

Ventiahbn Rate: 0.691pm+/- 5%
Tenp(C)  21.1+/-1.7
Humidity (9RH) 40-45%

Data sere«n: 1 2 3

[ VI P lewdbedd P PeMterdl  RRetun QtdWRS

FI GURE 11: DA7A OQUTPUT SCREEN ONE:

This is the first of three data display screens which show the entire data set for this
pol [ utant/mterial/condition relationship. This screen shows the test data and results
giveninthe article listed at the top, the article which has been chosen previously by
the user. By using the keyboard cursor keys the user can page through all three

screens: this screen of test data, screen 2 which is sanpling information, and screen
3 which includes comments and user defined fields.

Vihen the user presses PgDn, data for the next set of conditions for this pollutant
replaces the data in the display. If the user had accessed this screen by pressing F9

the display would shift to the next occurance of data concerning benzal dehyde from
fibertward: 1f the user had pressed F10 to access this screen, a PgDn woul o display
the next data concemng the pollutnat benzal dehyde, without regardto what specific
source material it may have been associated with.

Since much of this data is simlar, any data that is different fromthe previous screen
i's highlighted.
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DATA VI EW NG

After the user has entered a correct search criteria and the dVAPS
program has searched the database for data concerning those criteria,
t he amount of data that is available for presentation can still be
very large. For this reason after the user has specified certain
areas of interest a series of data output siomary screens are
presented. The need for these screens is obvious when it is realized
that even one article nay contain hundreds of separate entries. For
exanple, if an article evaluates 10 source materials at two
tenperatures, and in each instance anal yzes for 10 pollutants, the
result would be 200 separate records associated with this one
article. Cdearly, to nerely present the user with all the data at

this point would make it very difficult to gain useful information

fromthe dat abase.

To allow the user to see data nore specifically useful to his or her
needs, the dMAPS program enpl oys a series of data summary screens
which allow the user to progressively filter the information to nore

manageabl e anounts. The procedure for data display is as foll ows:

1. Select a specific article which has been found,
2. Select a specific pollutant in that article,

3. Sel ect source material (s) for that pollutant,

4. Vi ew dat a.
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S HAPARS AT

Figure 8 is a representation of the screen to sel ect individua

articles. By using the arrow keys the user can page up or down to

the articles that dMAPS has found that match the user's search

criteri a. The user can then view the data in the selected article.

At the present tinme there is no way to cross the article boundaries

and view data that are in articles other than the selected article.

To view information held in other articles, the user returns to this

screen and sel ects another article.

The next screen. Figure 9,. is the first data summary screen and
presents the first |level of summary data for the selected article.

As the user continues through this and the foll owi ng sunmary, screens
t he data di spl ayed becones nore conplete. This screen presents a
list of all the pollutants dealt with in the article and the nunber
of test conditions under which em ssions of this pollutant were
nmeasured. The user selects a pollutant of interest by highlighting a

pol | utant by pressing arrow keys and then pressing FIO

Not e that some of the pollutants shown are marked with a delta. |If
the user had originally specified a naterial in the selection
section, a delta appears when that criteria is net in one of the test
conditions for that pollutant. For exanple, if the user had
specified "carpet"” as a source nmaterial, the dMAPS program narks
every pollutant in this article that has had its carpeting em ssion

| evel s evaluated. The user nmay then choose only these tests to view

in detail.
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The next screen. Figure 10, is reached when the user selects a
pollutant fromthe previous screen. Listed here are the source
materials and the measured em ssions fromthat materi al . I f the user
wi shes to proceed, pressing F9 will present detailed information
concerning all of the listed source materials, or FIOw Il allow the
listing of only those materials simlar to the highlighted materi al
The user may nove the highlight to any specific material with the

arrow keys before pressing FI O

If the user choses to continue, the next series of screens presents
the detailed data available fromthat article/pollutant/source

mat eri al conbi nation. The format of these screens are shown in
Figure 11. Three of these screens are available and present all the
data in the datafiles for this particular conmbination. A nore

detail ed description of these screens can be found under each Figure

in the User Interface Screens section.

It is hoped that future versions of dMAPS will allow for convenient
printing of the data found in the search procedures. Presently the
only printed output is the Print Screen function of the conputer
Printing of data will allow |arger anounts of data to be output at
one time than can readily be done fromthe video display, and wll

greatly enhance the ease of access to data.
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Data Entry

Data entry for dMAPS is achi eved by entering data and bi bliographic

infoirmation fromarticles in a special nodule of the program The

information entered in this area is stored in a file that is not
incorporated into the full dMAPS datafiles until the user requests
it. This nmethod speeds up data entry and nakes the data nore easily

appended or changed.

The data entry nodule is reached fromthe main nenu screen, while the
command to update the dMAPS datafiles with the newly entered
information is in the Utilities nodul e. These two actions are
separated in order to discourage the frequent updating of the main
datafiles for just a fewnewy entered records. Frequent updating is
undesirable since it takes tine to order and index the newy updated
datafiles, and al so because it beconmes nore difficult to correct

entry errors once the new data has been incorporated into the main

dat afil es.

As can be seen in Figure 13, the data entry screens are divided into
sections with each section corresponding to one of the dVAPS
datafiles. Although the user nust keep track of the structure of the
data entered into the program effort has been nade to nmake this task
as easy as possible. Repetitive typing has been mnimzed, and the

i nput screens have been organized in such a way that user can npst

easily determine the datafile structure.

In order to do this the data entry screens have the entry bl anks

arranged in order of increasing specificity. The bibliographic
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information comes first since this data will not change throughout
the article being entered. The next section contains the entry
bl anks concerning the sources of pollutants covered in the article,

while the next section contains information concerning the different

condi tions under which the sources were evaluated. The final two
sections contain information about the sanpling method for each of
the source/condition relationships mentioned above and, finally,

about the evaluated pollutant and associated test results.

This structure makes it relatively easy to enter |arge amunts of
data for single articles. \Wen the user first begins entry for an
article all of the entry blanks are enpty, and the user fills in all
the appropriate blanks. The user then calls up another screen to
fill in, but since much of the information will be identical the next
screen appears with the new entry blanks filled with the old
information fromthe previous screen. The user may then change only
those itens that require it. The first screen, conpletely filled in

by the user, and every subsequent screen partially filled in by the

user constitute one record each in the dVMAPS datafil es.

This arrangement is such that if any itemis changed only items in
its imediate section or in the sections belowit need be updated
For exanple, in Figure 13 it can be seen that if an author conducted
research on two pollutants under identical conditions and used

i dentical sanpling nmethods, only fields in EXPERI MENTAL RESULTS and
bel ow are candi dates for change, everything above would remain the
sane. On the other hand, if the user began entering data froman

article concerning a different source material, all entry blanks
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RTRT- TDTi RAPHTr | NFORM ATTON
BroLl O_NO- =

AUTHORS
TITLE
REFER

ABSTRACT

SOURCE | NFORMATI ON
SOURCE_NO- >|
GROUP
CATEGORY
MATERI AL

EXPERI MENTAL CONDI TI ONS

COND_NO—>
PRE. CONDI
TEST_DUR
TEST. DESC
OPER_PARA
TEMP_DEG C
REL_HUM D
MAT_SI ZE
VENT RATE
OTHERCOND

SAMPLI NG | NFORMATI ON
SAMP_NO—>
SAMPL_TYPE
SAMPL. RATE
SAMPL. DUR
SAMPL_METH

SAMVPL_SI ZE
ANALYSI S

EXPERI MENTAL RESULTS
POLLUTANT ANALYZED |

EM SSI ON DATA | XIa UNITS |
COMVENTS |

USER DEFI NED FI ELDS (Opti onal )

USER DEFI NED LABEL: |
ASSCOATED DATA: |

USER DEFI NED LABEL: |
ASSCaATEDDATA: |

<PgDn> Next Page <PgUp> ftev Record  <CtrlxEnd> Save/ Reset/End

Figure 13: Representation of the data entry screen accessed fromthe Entry selection of the main menu.
Data entered here is stored to a tenporary datafile until the user appends it to the main datafiles.
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wi thin and beneath the section containing SOURCE | NFORVATI ON woul d be

candi dates for change. Again, no areas above it would have to be

al t er ed.

The hierarchical format of the data entry screens nake it al most as
fast to enter data for an article dealing with 10 pollutants as for
one dealing with only one pollutant. Al though it may be possible on
future versions of dMAPS, the programis not now able to
automatically determne the relationships between data in an article.
This task nust be done by the user. Again, this is made relatively
single by the hierarchical structure of the data input screen. An
easy to remenber rule is that when any itemis changed, the
correspondi ng key number in that section and in all sections below it
must be increased by one. This rule relieves the user of nost of the

task of keeping track of the relationships between article data.

As the user enters data fromarticles, the data is stored in a
temporary datafile called UPDATE.DBF. This file is stored and
appended to until the user determines that its information should be
incorporated into the main dMAPS datafiles. This makes it easy to
stop in the mddle of entering data for an article and to resume
later. The programeither picks up where the user |ast stopped, or
presents a new bl ank screen to begin another article, according to
the user's response to a series of questions at the beginning of the

data entry screens. The key for the Biblio no fieldis automatically

entered for the user according to the last entry.

For additional information concerning the best procedures for entry

of new data and a tutorial [esson, consult the dVAPS Manual
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CONCLUSI ONS AND RECOMIVENDATI ONS FOR FUTURE WORK

Thi s program has been structured so that it nmay serve as a starting
point for further devel opnent. The programis in nmodular form
meani ng that different functions such as data entry, data searching,
and data display are in separately witten sub-programs called
Procedures within the dMAPS main program This form nakes it
convenient to add other procedures to add other operations or

features. Recommendati ons for additional procedures include:

1. Anodule to allow printing out the data via a printer in a form

nore conveni ent than the screen display fornat.

2. Anodule to transfer data fromthe dMAPS program either found
data or data in toto, to a Lotus 1-2-3 spreadsheet. This will serve
two purposes. First, having the data in a spreadsheet fornat

fam liar to many conputer users will allow easier analysis of the
data, and secondly, it will allow the output of selected areas of the
data into a structure which will allow easier view ng of grouped
data. DBASE IIl Plus and Lotus 1-2-3 each have their own strengths
in data mani pul ation, and a procedure to allow data to be transferred

to a spreadsheet from dMAPS will greatly increase useful ness of the

data contai ned i n dVAPS.

3. It is presently necessary to view data grouped by published

article. This is only one way that data output nmay be structured.
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and ot her output formats nay be nore convenient for different users.
Specifically, displaying data across bibliographic reference
boundaries would be particularly useful, presenting data on one

source material, pollutant, or other key field across the entire

dat abase.

4. Two versions of the program have been witten, one for DBASE II|

Pl us, and one for the conpatibl e database program Foxbase Plus. The
Foxbase Plus version is superior to the dBASE version, particularly
in areas such as di sk-space storage requirenments and speed.
Additional ly, the dMAPS programwitten for Foxbase may be conpil ed
to run without the presence of the entire Foxbase program but with a
Run-tinme version which may be distributed to users w thout charge.
This greatly increases the useful ness and audi ence of the dMAPS
program | reconmend that Foxbase Plus be used for all future

devel oprment al wor k.

5. Conversion programs are available to convert DBASE (and Foxbase)
prograns into the C programmi ng | anguage. This would be an extrenely
desirable task for three reasons. Since prograns in C are able to
run under many different operating systenms, encoding dMAPS into C
woul d greatly increase the avail abl e audi ence by allow ng the program
to run under non-DGCS operating systens such as UNI X. Conversion to C
woul d al so mean that dMAPS woul d exi st as executable files rec[uiring
no additional software. Finally, programs in C are extrenmely fast.
Program operations now taking 17 seconds in DBASE and 8 seconds in

the faster Foxbase programs woul d execute al nost instantaneously in a

C ver si on.
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6. The present version contains data fromforty articles dealing with
i ndoor air pollution. |In order for the programto renmain useful

data nmust continue to be entered as nore articles are published and
found in literature searches. As stated in the introduction, private
i ndi vi dual s have neither the tinme, noney, nor skills to do
conprehensive literature searches for new data. | ndeed, that | ack of
ability has been the nain reason to devel op dMAPS. It would be a
serious m stake to now burden the users by requiring that they al one
keep the dMAPS program datafiles up to date. This responsibility
should fall on the group which has ultimate control of dMAPS

devel opnent, be that the University of North Carolina or the US EPA
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APPENDI X A

dMAPS DATABASE STRUCTURE AND SELECTED
RELATI ONS
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Figure 14. Representation of the relationships between all programs of the dMAPS dat abase.
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| NDEX OF PROGRAMS LI STED I N APPENDI X B

R e | (A>
DMAPS. . . . e 1
PROCEDURE HELP. . . .. ... . . . e |
PROCEDURE READHELP. . . ... ... .. . . . i H
PROCEDURE BAR. . . .« s o oeeeeeee e H
PROCEDURE BIBDI SP. . ... .. e e Hi
PROCEDURE CMASTER. . . .. .. .. e HI
PROCEDURE COLORS. . .« « v e e oeeeeeeee Vv
PROCEDURE COVPAND. . . . . .. e e e e e VI
PROCEDURE COVMPOR. . . .t e e e e e e VI
PROCEDURE DATADI SP. . .. .. e VI
PROCEDURE DETAI L. ... ... e VHI
PROCEDURE DI SPVENU. .« .+« o v eoeee e Xm
PROCEDURE ENTER. . . .. .. . e xXm
PROCEDURE EPALTER. . .. ... .. . . . e XV
PROCEDURE EPFBLTER. . ... ..... .. i XVI
PROCEDURE EPFLET. . ... ... e XVI
PROCEDURE | FAUTH. . . .. .. e XVH
PROCEDURE | FDATE. . .+ v ot eeeee e XVHI
PROCEDURE | FCAT. . .\ oot eoe e JOX
PROCEDURE | FGRP. . . ... e e XXl
PROCEDURE | FPOL. .« o\ ot oot XXI |
PROCEDURE | FREF. . . ... .. e XXTV
PROCEDURE | FMAT. . . . e e e e e e e e XXV
PROCEDURE HELPSCRN. . . . ... . e XXVI
PROCEDURE | NSTRUCT . . &, . . e e e XXVI
PROCEDURE KEYUP. . . . .. e e e e XXVI
PROCEDURE KEYUP2. .« . o oot XXV
PROCEDURELI NK. .« + v ve oo e XXVH
PROCEDURE LOGI C. . o o o vveoeeeee e XXVH
PROCEDURE LOGI C2. .+« v oo e e XXX
PROCEDURE MAI NVENU. . . .+ o veoe oo XXX
PROCEDURE MAKESTRG. . .« + + e oeeeeee e XXXH
PROCEDURE MARK. . . e e oottt XXX H
PROCEDURE MONOBAR. .« .+« o v e et XXXI V
PROCEDURE PASSVENU. . . .+ v eeee e XXXV
PROCEDURE RECFIND. . .+« e e oeee e XXXV
PROCEDURE ROUTING. © .+« o v eoveee e XXXV
PROCEDURE SEARCH. .+ e vt e ot XXXV
PROCEDURE SUMVARY. . . . o vt ove et XXXVI H
PROCEDURE SUMVBAR. . .+« o v eeeeeee e XL
PROCEDURE TIMER. . . o e oveeveeee e XLI |
PROCEDURE USERPI X. . . v v e e et e e XLH

PROCEDURE UTILITY. ..o XLl
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cl ear

set scoreboard of f

set procedure to dmps2
PROCEDURE HELP
PARAMETERS SCREEN
set color to bg/n

@12.0 CLEAR to 24.79

@12,0 to 24.79 doubl e
DO CASE

CASE SCREENS5. or.screen=| |.or.screen=10. or. screen=7
@13.1 SAY ' MENU SELECTI ON SCREENS: '
@14,5 SAY "The itens displayed in screois of this type are contained in the database
@13.5 say "in one or nore published aitides. When you select a nunber corresponding'
@16,5 say "to an entry for which you wish to reviewthe data, the dMAPS program saves
@17,5 say "that entry and will later search through all articles for occurances. You
@18,5 say "may make up to three selections which may be fromthe sane menu or ftxxn'
@19.5 say "different nenus.'
@22,5 say"
WAFT

CASE SCREEN=2
@10, 1 SAY ' HELP SCREEN 2, CONCERNI NG BRACKET SELECTI ONS
VAI T

CASE SCREEN=3

@13,1 SAY ' PRELI M NARY POLLUTANT SELECTI ON SCREEN:'

@14,5 SAY 'I'n order to elininate the need to displag al | pollutants contained in the '
@15,5 say 'databases a method has been chosen to display only the pollutanu that
@16,5 say' begin with any particular letter. '

@18,5 say 'To disple&yn all pollutants beginni n% with any letter, type that letter and
©19,5 say "then < Enter>. To display all pollutants, press <Entet> without making &

@®20,5 say 'letter selection
WAI T

@3,50 say "
CASE SCREEN=4
@13,1 SAY ' AUTHOR SEARCH PROCEDURES:
@14,5 SAY "Searching for authors is done differently than the searches for pdlutants'
@15,5 say "and materials. Searching for authors is done froma free ottry screenin'
@16,5 say 'which you are free to enter any string of characters. '
@17,5 say 'Sorme author searching pointers: "
@18,5 say "The program searches the author's nanes for any string you input. '
@19,5 say 'Capitalzation and punctuation nust be exact. Therefore, typing man will '
@20,5 say 'find Auman and Amana, typing Man will find Manson and Manteo, but not
2

@21,5 say ' Aunen or Amana. '

@22,5 say' Al surnanes are fol lowed by comms, so to find Smith and not Smithers,
@23,5 say "enter the string Snith,.'

set color to bgt/n

@19, 69 say 'mn'

@20. 34 say ' Man'
@23.22 say 'Snith,’
set color to w/n
@20. 48 say ' Man'
@20,59 say ' Man'
@20. 12 say' man'
@20, 21 say ' man*
@23,69 say "
set color to hg/n
VWATT
CASE SCREEN=5
@10, 1 SAY "HELP SCREEN 5, FOR POLLUTANT ENTRY HELP"
VAI T
CASE SCREEN=12
@10, 1 SAY 'HELP SCREEN 6. UNASSI G\ED
VWATT
CASE SCREEN=7
@10,1 SAY 'HELP SCREEN 7, FOR | FGRP. DBF. CONVENTI ONS FCR GROUP SEARCHES
VAI T
CASE SCREEN=8
@10. 1 SAY ' HELP SCREEN 8, UNASS| GNED
WAI T
CASE SCREEN=9
@10,10 SAY 'HELP SCREEN 9, FOR REFERENCE JOURNAL SEARCH HELP
WAI T
CASE SCREEN=10
.@10,1 SAY 'HELP SCREEN 10 FOR SOURCE MATERIAL HELP
VWAFT
CASESCREEN=11
@10,1 SAY 'HELP SCREEN 11, FOR CATEGORY SEARCH HELP"
VWAI T
CASESCREEN=6
@13, 1 SAY ' SEARCH PARAMETERS SELECTI ON SCREEN
@14,5 SAY "Selections are made here concerning which areas of the databases are to be'
@15,5 say "searched. The menu at screen left contains all searchable areas. After '
@16,5 say "one of these areas has been selected by typing its first letter, the dVAPS
%17,5 say ‘sprogramva prompt you for specific information on eadi. You may make up'
18,5 say '3 simultaneous searches en any of the entries. As you make selections the '
@19,5 say 'programdisplays themin the bottomright. '
@20,5 say'
@21,5 say 'Corrections to incorrealy entered search criteria my be made fromthe '

@22,5 say 'next menu screen, accessed by pressing "FIQ'.
@23,5 say'
VWAI T

ENDCASE
RETURN
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procedure readhdp
paraneters hel pscni, variabl e, x, y
**hel pscrn=nuni ber of the hel pscreen requkwl
**variabl e=vari abl eof read "get"
**x=row number of get
**y=col unnn nunber of get
Frhelp | oop
store .f. to altered
Store rowdto r
§tore colOtoc
set color to & dwh
@24,0 say ' (Help available: <Qtil-H)'
set color to &lwh
DO WHILE . not. entered
@x,y get variable
read
| F READKEYO=0
cal | savescr with 'si'
DO HELP W TH hel pscm
call savescr with 'rl"
LooP
El se
entered*X

return
endi f
enddo

End help I oop

FORKR KKK KKK KKK KK R KA KKK KA KKK KA KA F KA F A F A I A I X I KX K XK

COBsARR 1

************4i***4i*****4i~k****k~k******i|i**k*««**k*********4i****
PROCEDUREBAR
[J BAR displays the user selection bar. No user inputs

public Iast
SET COLOR TO &bl wh

CLEAR
SET COLOR TO &bl wh
@2,17 clear to 2,78
@2,18 SAY ' SEARCH PARAVETERS SELECTI ON MENU
it pass=I
@3,16 to 17.78
@3,1to 17.15
@3.7 SAY' MENU

@11, 1 say chr(195)

@11,2 to 11.14

@11, 15 say chr(180)

set color to &bwhbl

@4,2 say * Goup '

@6,2 say ' Category '

@8,2 say ' Mterial '

@10,2 say' Pollutant '
@12.2 say * Author '

@14,2 say ' Journal '

@16,2 say' Date pub. '

set color to &blwh

@19,0 clear to 23,79

@19,0 to 23,79 doubl e
@19, 50 say chr(203)

@20,50 to 22,50 double
@23.50 say chr(202)

@19, 16 say' < >'
@19, 18 say "Program Qptionf
set color to & dwh

@20,10 say'R

@20,2 say 'H

set color to &blwh

@20, 4 say eIp

@20,12 say ‘etumto main menu'
@21,2 say "Help usual ly available by preising <CI-H*

set color to &whbl
@4,4 say "G'

@6,4 say "C'

@8,4 say "M
@10,4 say "F'
@12,4 say "A'
@14,4 say "J"
@16,4 say "D’

set color to &blwh
cal | savescr with "S5"

endi f
call savescr with "R5"
do USERPDC
cal | savescr with "S5"
if reentry
set cdor to &bl wh
endi f
RETURN
End of bar
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i fl enQ ne)<x

s BDI SP - i fcol O+l <5
@towo, 4 say "
PROCEDURE Bl BDI SP endi f
set color to &bl wh @rowQ, col O+ say line
if poink else
close all do while 8ubstr(linex, ) o' ".ud x>
return to naster x=x-
endi f enddo
use biblio i x>l
goto poi nt @row0, col @-1 say sul»ti(]Biiel;i)
set color to &lwh store 8ubstiOne, x+) toline
store 73 to X endi f
store trin(biblio->title) to line store 73 Lo x
@1,0 clear to 6,79 if len(line)<x
@1,2 say substr(biblio->authon, 1,70) @rowOrL, 5 say line
STORE SUBSTRCNTLE.| ,79) TO TTTLBVAR olse
set color to &bkuh do while substr(linex,I) o ".and. x>
if Ten(line)<x x=x-1
@2,5 say line enddo
el se ifx>l
do while substr(line x,1) < . aad.xl @rowoH, S say substr(line,l,x)
x=x- | store substi®inex-i-1) to line
enddo endi f
@2,5 say substr(line,l,x) @TOn0H , S say line
store substr(linepi+) to line endif
store 73 to X endi f
if len{line)<x @1 owQt , 0 to row(>t -1, 79doubl e
@3,5 say line store row()-t-1 to last
el se call savescr with 'si'
do while substr(line x,1) < *.and.xl set col or to &bl wh
x=x- | call savescr with 's2'
enddo return
@3,5 say substr(line,Ipt) *End of Bi bdi sp
store substr(line,x-t-1) toline
@4,5 say line
endi f CCNVIARSTER  ~
endi f
set color to &blwh PROCEDURE CMASTER
ifcol ()<"3 [V CMASTER
@row0, col O+ say trin{biblio->datB) * COVPARES | NDI VI DUAL BIBLIO STRINGS TO FORM A MASTER
el se * STRI NG USED BY DI SPLAY PROGRAMS
@roworl, 5 say trin(biblio->date) OCOVPARE NORMALLY (FROM RI GHT TO LEFO
endi f DO WHI LE . T.
store 77-col O to x DO CASE

store trin(hiblio->refer) toline ** 1K NO BRACKETS
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CASEBRACKET=*N . OR. BRACKET=*R . ot . bncket s’

if tiiner2 o"
»e [ F TI MER2 BLANK
el se
store timerl to si
exit
endi f
e | FT20"
DO CASE

e» [FT2 <>+« (AND. B2 = AND)
case BOOL2=" AND

H1FT2 0%« (.ANDB2 = AND.AND. 130" *)

if timers < "'
store tiner3 to si
store timer2 to s2
DO COVPAND
TI MER3="
BOOL2="

endi f

»e [FT2 0+ + (LAND. Bl = AND)

i f BOOLI =' AND
store timerl tos2
DO COVPAND

ENDI F
'« [FT20" (\AD. B =R
i fbool | =" OR

store timerl to s2
* store tiner2tosl
DOCOMPor
endi f
e | FT2 o "
TI VER2="
BOOL| =* 2
case bool 2="
&l FB2="
stotetimer2tosl
store timerl to s2
DO CASE
e |FB2="2 AND. B1=AND
case BOOLI =' AND
DO COvPand
e+ | FB2=" AND. Bl =OR
casel JOOLI =' OR
DO COMPor

**| FB2=". AND. B1="

case BOOLI ="' *
exit
ENDCASE
case bool 2=" R '

e+ | FB2=ORAND. T3 o0 "

o *

if timers o'
store tiners to si
store timei2 to s2
DOCOMPor
ENDI F
I F B2=OR AND. T3="
I FTI MER3="
store timer2 to si
endi f
DO CASE

e+l F B2=OR AND. B1=AND

case bool | =" AND*
store timerl to s2
DO COvPand
| F B2=<M AND. Bl =CR
case bodl =" OR '
store timerl to s2
DOCOMPor
ENDCASE
ENDCASE
¢ COWPARE LEFT TO RI GHT
CASEBRACKET=" L'
DO CASE
case BOOLI =" AND
store timer2 to si
store tinerl to s2
DO COwPand
if timers o'’
i f BOOU=" AND'
store timers to >2
DO COwvPand

el se
store limerStoi2
DO COvPor
endi f
endi f
case bool 2=""

store timer2 tosl
store tinerl to s2
DO CASE
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caseBOCLI =' AND
DO COvPand
case BOOL1='OR
DO COwPor
case BOOLI ="'
exit
ENDCASE
case bhool | =' OR
st or edner 2t osl
store timerl to s2
DO COVPor
if timers < "'
DO CASE
case bool 2=" AND
store timers to s2
DO COwPand
case bool 2=' OR
store timers to s2

DO COwMPor
ENDCASE
endi f
ENDCASE
ENDCASE
exit
enddo

store si toxstr
set color to &blwh
do instruct
store Ltrim5tr(len(sl)/4)) to count
if counto'r
if count='0Q'
@20,1 say "No articles have data matching search criteria.’
el se
@20,1 saéa‘ Selection criteria mtched in '+counl+ articles.'
" Dat

*@20,1 SAY 'Data from'+count+ articles match your search criteria.’
endi f

el se

@20,1 say " Selection criteria mtched in one anicle.'

endi f

@22,51 SAY SEC
@ROW. COLO SAY ' SecMdt seatdung tine.*
i=l
do while i<100
i=i+
enddo
set color to & lashblwh

@24,0 clear to 24.79
@22, 2 say chr(16)
set color to &blwh

i fval (counl)=0

@®22,3 say "Press any key to return to main nenn..."

call cursoff
@23,79 say "
i =0
do while i=0
call beUwith "2,2500"
ct=l
do while i=:0 and.ct<iad00
i =i nkeyO
ct=ct +
enddo
ifi=35
i=0
endi f
enddo
el se
endi f
cl ear
call curson
iflen(sl)<=l
return to naster
el se
return
endi f
*End of cmast er

> Ol ORs

PROCEDURE COLORS

public f1ashblwh, yl wh, bwhrd, bwhbk, yl cy, bwhl >,
yl bl whbl, rdwh, bkwh, bl wh, whwh, bl ank

store .t. to colornon

if colormon

* BLUE BACKGROUND
store "h/w to blwh

store 'n/w to bkwh

store 'r/w to rdwh

store "wbh' to whbl

store 'gr+/b' to ylhl

store 'wt/b' to bwhM
store 'gr+/bg' to ylcy
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store "wtM to bwhbk

store' w+/r'to bwhrd

store 'gr+/w to ylwh

store 'b*/w to flashblwh

store 'wWw to whwh

el se

BLACK/ whi t e

store'wn'to blwh

store "wt/n' to bkwh

store 'n+*/w to rdwh

store "wn' to whbl

store "wrAi' to ylhl

store 'wtAi +' to bwhbl

store’' w+AiI ' to vyl cy=
store 'wtM to bwhbk

st or e VAV ol (Vg | t o
store "wtAi' to ylwh

store' w+/n'to flashbl wh

store 'ww to whwh

endi f

End ofcolors

CICONVT AANID 1

PRCCEDURE COMPAND
[V COVPAND
cti=l
| FS1=TI MER1
STORE' 2ND' TO BOOL2
ENDI F
| FBOOL2=" 2ND
STORE ' FINISH TO BOOL2
ENDI F

OCOMPARE STRING SI TO STRI NG S2

bwvwwihr d -

EXTRACT 4 CHARACTER RECORD NUMBERS FROM STRI NG ( WFOUND

BIBLIO# S
do while len(s 1 )>ctr
store 8ubstr(sl,ctr,4) to subl

OF EXTRACTED RECORD U IS I N SECOND STRI NG ALSO

if subl $s2

BKI P TO NEXT FOUR- CHARACTER RECCORD NUMBER

ctr=ctr+4

| oop

Vi

*dclete fromsi if not also in s2

el se
store stuff(sl,ctr,4,") to si
endi f
enddo
RETURN

End of conpand

OOV~ Oo= [

PROCEDURE COMPOR
[V COMPOR
CTR=1
DO WHI LE LEN( S1) >CTR
STORE SUBSTR(S1. CTR. 4) TO SUBI
| FSUB1$S2
CTR=CTR+4
LooP
ELSE
STORE STUFF(S2,1.0. SUBL) TO S2
CTR=CTR+4
ENDI F
ENDDO
S1=s2
s2="
End of conpor

CODOAT ADI S 1

PROCEDURE DATADI SP

[V DATADI SP -> DI SPLAYS POLL/ COND RELATI ONS

OCALLED FROM LI NK. PRG
set typeahead to 0

| FFI RSTI ME

store .L to firsttime

store recnoO to bookmai k
set index to POL-BIB
seek nunber

store recnoQ to start

set color to &bl wh

@0,0 to last-2,79 double
@last-1,0 clear to 24,79
@ast-1,0 to 18,79 double
store last to neniast
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do instruct

DI SPLAY USER OPTI ONS

set color to & dwh

@20. 1 say CHR(24)+" ++CHR(25)
@22.2 SAY 'R

@20, 23 say "FIO'

set color to &lwh

@20.27 say "Select 'Qursored Itent
@20,5 SAY 'Mve Cursor bar'
@21.0 say chr(204)

@21.50 say chr<185)

@21,1 to 21,49 doubl e

@22,5 say "Select another Reference for display"

@4, 0
@24,0 say "®t-chr(16)+" Indicates group contains iindisplayed itemthat meeti fearch criteria.®
ENDI F

STORE . F. TO FIRSTI ME
| ast =nen ast
store biblio_no to x
@I ast, 10say "
row = ast
page=|
pagect =0
goto start
store start to beginning,lastrec
do while . 1.
store start to beginning
store recno()-pagect to start
if wite
do while biblio_no=x.and.(.noLeof Q)
set color to &blwh
@tow 1,10 say pol | utant
store recno() to firstrec
y=polUut ant
store 1 to sanpCT
*inake string to conpare for hidden match

store hrin{slr(source_no))-'," to snumber
QOUNT/ DI SPLAY CONDI TI ONS FOR THI S POLLUTANT

IX) WH LE POLLUTANT=Y
if snunber$bigstr & or.snumber$bigstr2. or. snunbei $higstr3
set color to & dwh
@rowO S say chr(16)
set color to &l wh
endi f
SKI P

store Itrin{str(source_no))-'," to snumber

@ owO, 39 SAY SAMPCT
SAMPCT=SAMPCT+1

ENDDO
pagect =pagect +( SAVPCT- | )
if sanpct=2
@row0 50 say ' Test Condition'
el se
@rowQ 50 say 'Test Conditions'
endi f
set color to &blwh
*page=# of display screen
*pagect =# of records counted
i fiowo=17
page=page+1
* store recnoQ pagect to start
set color to &lwh
@17.70 say tlir(25)+ PgDn '+chi<2S)
SET COLOR TO Abl wh
store recnoOto lastrec
*store screen
CALL SAVESCR W TH ' S2'

"keyboard control of cursor and program handed to

do monobar with last,t8, pagect, begi nning, stan
| ast =nei nl ast

row =l ast -1
set color to &lwh
@ast,| clear to 17,7S
if note
more=. f.
return
endi f
ENDI F
if page>l
set color to &lwh
@Ust, 70 say chr(24)+ PgUp «+chi (24)
set color to &blwh
el se
@last,70 clear to |ast,78
endi f
rowl =r ow +l
call savescr with "s2"
ENDDO
el se
goto lastrec
endi f &&if not write
call savescr with "r2"


NEATPAGEINFO:id=83E8A2B2-8B4C-48D5-A78E-1A5914AA4E24

NEATPAGEINFO:id=2047BF38-4E14-4AF7-84F0-DEF6E469E561


store rccnoO to lastrec store 71 to X

do nonobar with |ast, 18, pagect,biiiiuiig, ftait iflen(line)<x
I ast =nen ast @2,5 say line
if nore el se
return &8to link IX) WH LE substiGneAl) o' ®nix>1
endi f x=x-
DO SUMVARY ENDDO
I ast =mend ast @2,5 say substr(line,!pc)
set typeahead to 20 store substr(linex-t-1) to line
sel ect 5 * THRD LINE OF TITLE (LAST)
set index to biblio_no @3,5 say line
seek bookmark endi f
count er=counter-1 endi f
set typeahead to 20 set colot to &blvh
enddo e SAY DATE ON PRESENT LINE I F SPACE OR NEXT LINE | F NOT
*End of dat adi sp i fcol 0<72
@rowO, cdOH say trim(biblio->date)
el se
- DET1T.Al L - @rowOtl, 5 say trimbi Wo->date)
endi f
procedure detail -« BEG N DI SPLAY OF REFERENCE | NFO
* " rec" ASSIGNED I N nonobar AS HRST MATCH NG RECORD store 77-col O to x
goto PO NTER store trimbiblio->refer) to line
store source->material to mated * FIRST LI NE OF REFERENCE
store pol [l ->pol lutant to polut !f l'en(line)<x
store biblio_no to go i fcol Ot <5
W NDOW=2 @rowo, 4 say "
SETSTATUS OFF endi f
store recnoO to reed @rowQ col G -1 say line
* BEG N DI SPLAY OF Aut hors el se
set color to &l wh DO VH LE substr(line.x,1) O". aki. z>l
store 73 to X x=x-
store trin{biblio->title) to line ENDDO
@0, 2 say trin(biblio->authors) ifx>l
* MAKE VARI ABLE FOR DATA DI SPLAY | N SUMVARY. PRG @rowQ col Ot1 say substr(line,lpi)
STORE SUBSTR( bi bUo->TrrLE, |, 79) TO Tl TLEVAR store substr(line,x+) to line
El RST LI NE OF TI TLE endi f
it IenQne)<x e SECOND LI NE OF REFERENCE
@1,S say line store 71 to X
el se iflen(line)<x
DO VHI LE substr(linepi,l) o * +. and. x>l @roworl, 5 say line
x=x-| el se
ENDDO DO WHILE substr(line x,1) <>"' ".and. x>I
@1,5 say substr(line,l,x) x=x-1
store substr(line x+) to line ENDDO
* SECOND LI NE OF TITLE i fx>l

Vil
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@row()H ,5 say substr<linel,x)
store subsiKlinepct ) to line
endi f
« THRD LINE Of REFERENCE (LAST)
@rowOtl. 5 say line
endi f
endi f
CDRAW DOUBLE LI NE AT BOTTOM OF REFERENCE
@rowOrl, 0 to rowO+l. 79 doubl e
store n>w() to last
SET COLOR TO &r dwh
@LAST. O CLEAR TO LAST. 79
store pol | ->neasurenmto ptl
store ' "+pol Il ->unitslopt?2
@last,| say ptl
@1l ast,col () say pt2
@l ast, col OH say trimupper(poU ->polutant))
if recdorecnoO o
@row0.0 say "WARNING E'rogramerror. Bibliography and data may not matchll*
@rowQt . O say recnoQ
(g> rowQ col O+l say reed

endi f

' background
set color to &blwh
@last-t-1,0 to last+1,79 double
@lasl+2,0 clear to 23,79 8&<$>
*<$>
@23,0 say recno()
@23, col ()+ say reed
@23, col (>i-1 say "pomnote: iearcfa for ™ to find *
store .t. to passone
ml=poll 1 ->userdata L
in2=pol | 1 ->userdata2
mB=pol | 1 ->coi nnent
mi=cond- >t est _desc
nb=cond- >t est _dur
mb=sour ce- >mat eri al
n7=cond- >pr e_condi
nB=cond- >oper _par
mP=cond- >vent rate
m 1 O=cond->tenp_deg_c
n |=cond->rel _huniid
m 12=sanpl e- >sanpl _t ype
m 13=sai npl e- >sanpl rate
m 14=sanpl e- >sanmpl _dur
m 15=sanpl e- >sanpl _si ze

m 16=sanpl e- >sanpl _i neth
m 7=sai npl e->anal ysi s
m 18=pol | 1 - >neasuremt
m 9=pol | | - >user|
m0={) ol I'1->user2
store .L to looop
do while .L
DO VHILE pol I'1->bi bli 0_no=go
ifau
if polll ->polutant <> pollut
DOKEYUP2
select 1 &&->poUl
goto ptcl &&>initialized in recfind

return
endi f
el se
do while source->inaterial <> mateil
skip
if poU ->pol futant o pollut
DO KEYUP2
select 1 &&>polll
goto ptcl &&>initialized in lecfind

return

endi f

enddo
endi f
SET COLOR TO At dwh
@24.0 CLEAR TO 24,79
@24.0 SAY chr(17)+chr<196) +chr(217)
set color to & dwh
@24, 15 SAY "PgDn"
@24, 40 say "PgUp"
@24.65 say "R’
set color to &blwh
@24,4 say "MRE'
@24,20 say "New Material"
@24,45 say "Prev Mterial"
@24, 67 say "Return"
DO CASE
CASE W NDOWEL &&. or. 1 ooop
top=l1
if polll->userl <"

top=10
endi f
if polll->user2 <" "

top=9
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endi f

@top, 16 clear to 15,69
SET COLOR TO Abl wh

@6, 17 SAY "OTHER DATA: "
SET COLOR TO Abl wh
@7,16 to 11,48
@8,17 say 'User defined data fields:'
SET COLOR TO &BWHBL
*diange color if new data
if M opolll->userdatal .or. ni9opoU ->aferl
set color to &lbl
endi f
*say data here
@9, 17 say poU ->userl
@ ROND. COLO+L SAYpol I | ->usei dat al
set color to &BWHBL
*change color If new data
if m o polll->userdau2 .or. m0<>polll->oiei2
set color to &lbl
endi f
ay color here
@10, 17 say pol ! ->user2
@ROND, COLO+L SAYpfI U ->ui enl «ia
set color to &lwh
@15,0 to 18,79
@14.1 say "COWENTS:'
*set color If new data
if m8opoll 1->oment
set color to &YLwh
endi f
@16, 1 say substr<pol|l->coment,|,77)+ -
@17,1 say substr(polll->coment, 78, 150)
r=top
set color to &lwh
*endir

CASE W NDOM:2&&. or . | ooop

Wi ndow 2

set color to &blwh

box

set color to &blwh

@7,11 say "TEST DATA:"
SET COLOR TO &bl wh

@, 10t 021, 75
set color to &blwh

@9,11 clear to 20,74
fi |

set color to &blwh

@9, 11 say ' Measundi BBBH i 0a: *
if m18 <> poll 1->inMaragw
set cdor to &lwh

el se
set color to &bkwh
endi f

store poll1->measureinnt to ptl
store' "+pol I ->units to pt2
@O, COL() saypt |
@rowQ, col O+ saypt2

set color to &lwh

@10, 11 say 'Description:'

if ind4 o cond->test_desc

set cdor to &lwh

el se

set color to &kwh

endi f

@ROM. COL() say cond->test deic
set color to &lwh

@RONO+1, 11 SAY 'Duration:'

if mS <> cond->test_dur

set ccdor to &lwh
else

set cclor to &bkwh

endi f

@RON, COL() say cond->teat. dur

set cdor to &blwh

@i owO+l, 11 toroworl, 74

@ioworl, 11 say 'Material:'

if m6 o source->mateiial

set color to &lwh

el se

set color to &kwh

endi f

@rowQ, col O say substr(source->material,l,55)
set cdoc to &blwh

@ROMO+L, 11 SAY ' Matl. Pre-conditioning:'
if nv o cond->pre_condi

set color to &lwh

el se
set color to &kwh
endi f

@RON), COL() say cond->pre_condi
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set color to &lwh

@ROADHL. 11 SAY ' Qperating Parameters: '

if mB o cond->oper_par
set color to &lwh

el se
set color to &kwh
endi f

@ ROWD. COLO say cond- >oper _par
set color to &lwh

@ROADH . 1 SAY ' Roont Chanber Vtrfnne:'

@ROMD+L, 11 SAY +Ventilation Rate: *
if m o cond->vent_rate

set color to &lwh

el se

set color to &kwh

endi f

@ROM. COLO say cond->vent rate

set color to &blwh

* @ RONCCOLQ say cond->chanmb_val
set color to &blwh

@rowoH . U toroworl. 74

@ROND+L, 11 SAY ' TEWP (C +chK248) +' ):"

if m10 <> cond->tenp_deg_c
set color to &lwh

el se
set color to &bkwh
endi f

@ROACCOLQ say TRI M COND->tei np_deg_c>t' *

set color to &blwh

@ROMOL. 11 say "Humidity (% RH):"
if m 1<> cond->rel_hunid

set color to &lwh

el se

set color to &kwh

endi f

@ROM. COLO say cond->rel _| HHni d
set color to &blwh

*@rowor2, 1 say recnoQ

store recnoQ to reed

CASE W NDOWE3&&. or . | ooop

kK kK kK K

W NDOW 3

backgr ound
set color to &blwh

@8,5 say "SANPLING DATA: "

Xl

set color to &lwh

set color to &lwh

*box

@9.4 to 22.77

set color to &blwh

@10.5 clear to 21,76

111

set color to &l wh

@10.5 SAY ' | NSTRUMENT: *
@rowotl .5 to row()H ,76
@rowQ 5 say "SAWPLE-'
@rowo+l.5 say ' Type
set color to &lwh

if m2 <> sample->sanpl _type
set color to &lwh

el se
set color to &kwh
endi f

@ROW), COL() say sanpl e->san{dj ype

set color to &lwh

@owOrl. 5SAY  Rale )
set color to &bl wh
if m3 < sanple->sanjd_raie
set color to &lwh

el se
set color to &kwh
endi f

@ROM. COL() say sanpl e->sampl j «0

set color to &lwh

@RON+1. 5SAY Duration:'
set color to &lwh

if M4 <> sanple->sanpl _dur
set color to &lwh

el se

set color to &kwh

endi f

@ROAD. COLO say sanmpl e->sanpl _dur
set color to &lwh

@ON0+1, 5SAY  Size

set color to &bl wh

if m5 <> sanple->sanpl _si2e

set color to &lwh.

el se

set color to &bkwh
endi f

@ROAD. COLO say sanpl e->sanpl _si ze
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set color to &blwh

@row0+l,5 to roworl, 76
@ROWD+1, 5 SAY ' Sanpl e Met hod:'
set color to &blwh

if m6 o sanple->sanpl _meth

set color to &lwh

el se

set color to &kwh

endi f

@ROWO+1, 5 say sani pl e->sai npl _meth
set color to &bl wh

@ROWO+1. 5 SAY ' Anal ytic Method:'
set color to &lwh

if M7 o sanple->analysis

set color to &lwh

el se

set color to &kwh

endi f

@ROWO+L, 5 SAY Midile->Whyiii
endcase

[ 00(3p=.t.

ct=0

SET COLOR TO &bkwh

@last,0 clear to last,79

if m18 o polll ->measurenwt

set color to &lwh
el se

set color to <&kwh
endi f

store pol Il ->measuremt to ptl
store' '+polll->uratstopt2
@last.| say ptl

@1a8t, col 0+1 say pt2
set color to &kwh

@1 ast, col O say trim upper(poni->politfaat))

' background
set color to &blwh
point=.t.
do while point
point=i .
i =0
do while i=0
do while i=0
i =i nkeyO
enddo
ifi=35

Xl

i =0
do he® with 1
endi f
enddo
do case
casei=113. or.i=81
close all
return to nmaster
casei =114. or.i =82
set color to &lwh
cl ear
frow=5
I row=19
DOKEYUP2

select 1 &&>polll

&&Qy

&&Rr

gotoptcl  &&>initializediBiecfiiM

return
casei =3. orJ=18
n =pol | | - >user dat al
m=p<dl 1 ->userdata2
nB=p(dl 1 ->coment
mi=cond- >t est _desc
nmS=cond- >t est _dur
nb=sour ce->mateiia
nv=cond- >pre_condi
nB=cand- >oper _par
mP=cond- >venl _rate
m 1 G=cond->tenip_deg_c
m | =cond->rel _humd

m 12=sanpl e- >sanpl _t ype
nl 3=sanpl e- >sanpl _rate

m 14=sanpl e- >sanpl _dur

m 1 S=sanpl e->sampl _si ze
m 16=sanpl e- >sanpl _neth

nl 7=sanpl e- >anal ysi s
m 8=pol | | - >neasur et
[ ooop=: ..
do case
case i=3
skip
if poll 1 ->pollut

ant <> pol lut

DO KEYUP2

select 1
goto ptc 1

return

endi f

&8&->pol ||
&->initialiaeii in lecfiad
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exit
case i=18
skip-1
it all
if poll 1 ->pollutant o polut
DO KEYUP2
select 1 &&>polll
goto ptcl  &&>initiatized in lecfind

return
endi f
ebe
do while source->material o mteil
skip-1
if polll->pollutant <> pol I ut
DO KEYUP2
select 1 & &>polll
goto ptel  &&>initialized in lecfind

return
endi f
enddo
endi f
EXI T
endcase
ot herw se
set color to &lwh
@lasl+2.0 clear to 24.79
wi ndow=wi ndow+1
if wi ndow=4
wi ndow=I
endi f
endcase
ENDDO
ENDDO
enddo
*End of DeUi |

> Dl SPNVENU >

PROCEDURE DI SPMVENU

* di spmenu

* allows user discretion in display of biblioinfoni.
@9,0 clear to 24.79

@8,9 say "This Reference:'

@9,8 to 19.33

@8, 44 say 'Qther References:'

Xl

@9.43 to 19.68
set color to &whbl

@10,10 say » 1+

@12.10 say ' 2"
@14.10 say ' 3¢
@16,10 say " 4"
@18.10 say'5'

@10. 45 say cht<24)

@12. 45 say chr(25)

@14,45 say "A't «+chk24)
@16.45 say 'A't '+chr<25)
@18.45 say "Alt L"

set color to &bl wh

@10. 14 say ' Source Description*
@12.14 say 'Test Conditions'
@14,14 say 'Test Method'

@16. 14 say 'Poluunt Results'
@18,14 say 'Exit to Main Menu'
@10, 48 say 'Previous Reference'
@12, 48 say 'Next Reference'
@14,52 say 'First Reference'
@16,52 say 'Last Reference'
@18,52 say 'Logic'

return

*End oTdi spmenu

>> =T EERR -

PROCEDURE ENTER

SET COLQR TO &yl cy. , &kwh

set talk off

CENTER. PRG -> ALLOAS ENTRY OF | ASE DATA
- DONT CHANGE THESE:

USE ALTERNAT. DBF

SET FORMAT TO entt np. doc

set deliniters on

set delimters to chr(177)

+ TO MAKE BELL RING, "SET BELL ON'
SET BELL OFF

ODON' T CHANGE THESE
do while .t.

CLEAR

set color to &whbl

@10,0 clear to 10,79

@10,10 say "Do you want infornation cairied forward record to lecoid?"
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set color to &lcy
@12,35 say "(YIN)"
@23,0 say"

WAH <« TO B

IFBS$'yV

clear

@10,17 say "Start with a new blank record? (Y/N"
set color to &whU
<§) 12,5 say '("N' here will start entries with data fromlast entered screen )’
@23,0 say"
wait "tod
if d$'vy
set color to &whbl
@ 10, O cl ear to 10, 79 .
@10,0 say "The next entry screen will be blank. Wen you have entered data'
@11,0 say "for this initial screen, press <ttrl><End> and the information contained init"
@12,0 say "will be carried forvard. Then, reenter only the information that is different.”
@14,0 say "When you wish a new blank screen, press <CtrlxEnd> again."
@23,0 say"
wai t
el se
set color to &l whS
@12,0 clear to 12,79

@12,10 say "The next teootd it a new leoord with data copied fiomlan entiy."
set color to &whbl

@23,0 say "
wai t
endi f
set color to wt'/b., &kwh
i fdS Nn"
set cany on
el se
set carry off
endi f
APPEND
if ervyy"
set carry on
el se
set cany of f
endi f
cl ear
@10, 17 say "Continue addii” more |ecoids? (YYN"
@23,0 say"

wait" to c

Xl Vv

ifcS Yy-
@12, 1 say "The fdlowing leooid is a newteoord, but with ofd information copied toit."

@13,1 say "You may enter new dau in any fi(3d."
set color to &blwh5

@15,0 dear to 15,79

@15,10 say "YOU MUST FOLLOW THE DATA ENTRY CONVENTIONS IN THE USER

MANUAL! I
set color to &lcy
@23,2 SAY "(Nore complete instructions will bein final version.)"

@23,1 SAY "
WATT
append
EXIT

el se
set format to
return

endi f

endi f

enddo

*End of enter

- ERPAL TER [

PROCEDURE EPALTER
*epal ter.prg

set color to &lwh

@21.3 clear to 21,48
store '' to ch
store chr(169)+
st<we dir(192)+
set color to &lwh
@9,40 clear to 17,73
@. 40to 17.73

@9.41 say ' Change Menu '
set color to &lwh

do case

"+chr(170) to bracktop?
"+chr<217) to brackbot2

case h3 o "'

@10,42 say 'A - Change A val ue'
@12,42 say "B - Change B val ue'
@14,42 say' C - Change C val ue'
@16,42 say' D - Reset Defaults e
set col oHo &bl wh

@10,53 say « A+

@12,53 say » B

@14,53 say' C*
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case h2 o' '

@10,42 say 'A - Change A val ue'
@12,42 say 'B - Change B val ue '
@14,42 say "C- Add a Cvalue'

@16,42 say 'D - Reset Defaults '
set color to &lwh

@10,53 say ' A"’
@12,53 say ' B'
@14,53 say? C
ot herwi se

@10, 42 say 'A - Change A val ue'
@12,42 say 'B - Add a B value'
@16,42 say 'D - Reset Defaults '
set color to &lwh
@10,53 say « A2
@12,53 say * B
endcase
set color to &blwh., &bl wh
set bell off
@21,4 say 'Type Letter:
DO READHELP WTH 1, Cl1, 21, 17
set bell on
store upper(ch) to ch

@3,38 CLEAR TO 13,73

@3,38 to 13,73 doubl e

IFCHo 'N.or.ch<>"C.or.cho'A.or.di

LOG C=' user”’
el se
| ogi c=" def aul t
ifch="D
return
endi f
ENDI F
DO CASE
case ch="N
redo = 'V
pass=4
case ch="A
pass=
store .t. to reentry
‘store ch to nodif
do passmenu
casech='B'
store .t. to reentry
*store ch to nodif

pass=2

do passmenu
case ch="C

store .t. to reentry

*store ch to nodif

pass=3
do passnenu
case ch='P

***Display bracltet options

| ogi c=" user'

@ 13. 37 SAY "BRACKET CHANGE MENU

SET COLOR TO Abl wh
@5.45 SAY' L »
@8.45 SAY « R»
@11. 45SAY' N

SET COLOR TO &bl wh
@5,50 say " A

@5,55 SAY « B

@5,60 SAY « C®

@8.50 say ¢ A

@8,55 SAY « B

@8,60 SAY » C

@11, 50say" A"

@ 11. 55SAY' B'
@11.60 SAY' C

i dcol ort o&bl wh

@5.50 say '[*
@5.57 say *]¢
@8,55 say [
@8,62 say +]¢
set color to &lashblwh

@24.1 say chr(16)
set color to &lwh

@24.3 say TYPE LETI ER CORRESPONDI NG TO BRACKET TYPE DESI RED

@21.2 clear to 21.49
store ' to bracltet

READHELP W TH 2. BRACKET. 24. 70

do case
case bracl (et$' R
brackel =' RR
case braclcet$' LI
bracket =" LL'
case bracltetS Nn'
bracket =" NN

endcase
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clear endcase

DO BRACKALT @ 3,38 CLEAR TO 23,73
l etum return
case ch='R ENDCASE
@3, 38 SAY ' Change Right Bootan Cpent or KK* return
set color to &blwh *End of epal ter
@5,45 say 'A
@7,45say 'O
@9,45 say 'N > EPNnL TER -
Kt color to &l wh
@5, 46 say 'ND PROCEDURE EPFI LTER
@7,46 SAY "R’ *[] epfilter: calls "LOGCprg' to set up default
@9,46 SAY "On)' * relationships between chosen variabl es.
@12,43 say ' Type HighUghied Later...' * Allows user to make changes in default
wan " tobool 2 * settings, or initiates search upon user
BOOL2=UPPER( BOOL2) * approval .
do case
casebool 2=' A s called fromrouting. prg
bool 2=" AND DOW f | LE. T.
case bool 2=' 0’ public noshow
bool 2=' OR store .f. to noshow
case bool 2='N doLOd C
bool 2=' NOT" store .L to noshow
endcase doLOGd C2
@3, 38 CLEAR TO 23,73 enddo
return *End of epfilter
case ch="L'
@3,38 SAY ' Change Left Bool ean Cperator to:'
set color to &lwh - EFPFFL_ET -
@5,45 say 'A
@7,45 say "0 PROCEDURE EPFLET
@9, 45 say ' N » EPFLET (EP FIRST LETTER)
set color to &bl wh » CALLED FROM ROUTI NG PRG
@5, 46 say ' ND e ALLOAS USER TO REFI NE THE POLLUTANT MENU DI SPLAYED BY
@7,46 SAY 'R « SPECI FYI NG THE FI RST FEW LETTERS COF THE POLLUTANT,
@9, 46 SAY' QT)" restore additive fromnem 1.nem
@12,43 say 'Type Hghlighted LMer...' set typeahead to 20
vai t" tobool | set format to
BOOH=UPPER( BOOLI ) do while .t.
do case store "' to firstlet
case bool | =' A @4,18 clear to 15,77
bool | =* AND set color to &kwh
casebool | =' 0’ @0,0 clear to 17,15
bool | =" OR » @0,0 dear to 2,79
casebool | =' N @3,16 to 17,78
bool | =" NOT* set color to &kwh

XVI
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@2,16 clear to 2,78
@2, 18 say " Poluunl Sel eaion: "
set color to &hkwh
@18,0 clear to 24,79
@4,18 say "Enter first letter of pollutant of interest:"
@6, 18 say "(or press "+tet+ for conplete pollutant list)*
caU bell with "1,6000"
set bell off
cal | cursoff
DO WHI LE .t
set color to &mwhrd
@4,63 get firsQet picture "l"
read
set color to &lwh
| F READ1CEY0=0
call savescr with 'si'
I X) HELP WTH 3
call savescr with 'rl'
LooP
ENDI F
exit
enddo
***end help | oop
set typeahead to 0

set bell on

call curson

¥ xstring contains the first letters of all pollutants
if substr(firstiet,l,1) $ xstring

I etum
el se
caU bel | with "1,5000"
calbeU wi th "1, 3000"
set color to &kwh
@4,18 clear to 16,77
@8,18 say [No Polutanu with the first leueks) "I+intkt-C]
@9,18 say [press any key to continne...]

wai t"

| oop
endi f

enddo
*End of epfl et

DA T pF KK HF KK KKK F KKK KKK I KKK KKK H I KKK KKK IR KKK XK I I KKK A KKK KKK

> I FAUT H >~

L R L]

PROCEDURE | FAUTH

xXVi

ifaulh: allows user to input a string of characters
to be used In a search of the authors nanes

field. String may be in any location in the
field

call ed from ROUTI NG PRG
set color to &hkwh. , &bkwh
@20,1 clear to 22,49
@20,51 clear to 22.78
set color to &kwh
@1,0 CLEAR TO 1,79
@2,25 say ' AUTHOR SELECTI ON SCREEN
@3,1 clear to 18.15
@5,18 clear to 15,77
@, 18say[ Entera string of characters representing any author'| nane.]
@6, 18 say 'Capiulize only the first letter of a nam.'

store .L to authlook .author
do while .t.

set color to &kwh

@14,18 TO 16. 77

@15,21 SAY "Enter author's name:"

store ' ' to authnane

DO READHELP WITH 4, AUTHNAME, 15, 42
set color to &kwh

@19,60 say '< >
set color to &kwh
@19, 62 say ' Message'
@20,51 clear to 22,77
set color to &kwh

@21,51 say ' WAIT

use biblio

count for trin{authname) $ authon to ct
set cdor to &bkwh

set function 2 to 'F2;'
set function 6 to 'F6;"

do instntt
set color to & dwh
@20,1 say " F2'

@21,1 say *F¢'

set color to &kwh

@20,7 say "lo re-enter Author'l name"
@21,7 say "to abandon author geaich"

ifct>0
set color to &whbl
@22,1 say ' FIO

set color to &kwh


NEATPAGEINFO:id=98786B4E-E994-47DE-BA72-4C5914DB4190

NEATPAGEINFO:id=011A2101-5E20-4928-BB4E-5636CF337A39


@22,7 say 'OK add '®Hini(»ni M F)t"" o <SdeGiaiii>*

endi f

set color to &bkwh

@19,60 say +< >

set color to &bkwh

@19, 62 say ' Message'

@21,51 clear to 21,78

@20,55 say "Articles found authored'
@21,55 say "by '+trim(aul hnane)+ ;'
set color to & lashblwh

@row0 col OH say Itrimstr(ct))

set color to &kwh

accept "loch

do case
case ch="Help'
hel pfrone' auth'

| oop
case ch='F2'

do instrua
| oop
case ch='F6'
store .f. to author
do nark
pas$=pass- |
retum
case ch='F10'
z=tiimauthi M ne)

do mark
clear
retum
case ch=" "'
pass=pass- |
return

endcase

enddo

retum

*Endanr aut h

- T FDATE -
PROCEDURE | FDATE

*[] ifdate: allows user to input publication date as

* a search criteria

* called from ROLTI NG PRG

XVI1 11

cal | savescr with 'si'
@1,0 clear to 1,79
@1,30 say ' DATE ENTKY 9CXBSH

set bell off

set talk off

@3,1 clear to 18,15

do while .L
set color to &kwh
@5,18 say 'Enter any year date such as 1983 or 1985, etc., to'
@6,18 say 'linit the search to articles published only in that year.'
@20,1 clear to 22,49

i fyear (dat e0) <1987
@4,18 clear to 17,77
@12,0 say 'Systemdate is incorrect. Error checking requires that'

@13,0 say 'the correct systemdate be present.'
| date

clear
| oop
endi f
set color to &kwh
@8,18 clear to 16,77
@8, 18 To 10,55
store' ' to dal eyear
@9,20 say "Enter year: "
thel p | oop
DO WHI LE . t.
set color to &kwh., &bwli |
@9,31 get dateyear picuue '*#i'
read
| FREADKEYO=0
cal |l savescr with 'si'
DOHELPW r H12
call savescr with 'rl’
LOoOoP
ENDI F
exit
enddo
***end hel p | oop
set color to
i fval (dateyear)=0
clear
pass=pass- |
retum

endi f
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if asc(dateyear) <> 70

if (val(dateyear)<1900.or.val (dal eyear)>year(dal eQ))

caU beU with "3.4000"
set color to & dwh
@12,18 say 'Not a validdate'
@13, 18 say "Press any key to Re-enter...'
wai t"
| oop
endi f
endi f
set color to & lashblwh
@20,51 say ' WAIT

use bhiblio
count for dateyear $ date toa
SET COLOR TO Abkwh
@20,51 CLEAR TO 20, 78
| FCT=0
@20,51 SAY 'NO
ELSE
set color to &I ashblwh
(g) 20,51 say ' «Htriin(strect))+”
ENDI F
set color to &kwh
@20,col () say ' Matching Records'
set function 2 to 'F2;'
set function 10 to 'FIQ"
@20,1 clear to 20,49

@20,1 say ' Fl *
set color to &whbl
@22,1say ' FIO'

set color to &bkwh

@20,7 say 'Abandon date, enter another'

@22,7 say 'Incoiporate Date into search panmeien
set color to &kwh

@17,0 say"
accept" to ch
set color to &kwh
@7,45 clear to 7,70
set color to &kwh

do case
case ch="Hel p'
hel pfrone' dat e’
| oop
case ch='F2'
@14,11 clearto 16,60
| oop

Xl X

case chs'Fl O
z=dat eyear
dat=t.
donai k
dat e=. f

return
endcase
enddo
set bell on
clear
return

*End ofifdate

PROCEDURE | FCAT

¥[| TFX AT, lists poiluUnts conUined In catllst. dbf

set typeahead to 2
USE CATUST

GOTO TOP

set echo off

STORE 4 TOR
STORE 1 TO C
DO WHI LE . T.

set color to &whbk
CLEAR

@0,0 to 22,79

set color to &kwh
@1,1 dear to 21.78
set color to &whbk
@2,1to 2,78 doubl e
@3,39 to 21,39

set color to &kwh
@1,1 clearto 1.78

@1.10 say ' Category '
DO WHI LE . T.

set color to &bkwh
@3.1 clear to 21,78
if recnoQo 1
set color to &lwh

@3.70 say chr(24)+ PgUp #hlw<24)
set color to &kwh

endi f
DO WH LE . NOT. ECFO
SOUR=t r i { CATEGORY)
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* DI SPLAY SOURCE MATERI ALS I N STATUS BAR

set color to &lwh

@R C SAY LTRI M STR(RECNOD))
set color to &kwh

case readkey0=: 272

case val (x)>rBccount 0. or. mH wy(xt

@iow0. 3 say ': «+CATEC30RY ?T;) !
R=R+1 B
| FR=22 |°—
R=4 00p
Cc=40 case x='Help'
ENDI F liorc "MATERIAL' to |idpfiRM
SKI P y=recnoO
if recnoCcreccountO do epahel p i
| F R=21. AND. C=40 p?se readkey(lJ-G
@20,65 say chr(218) iftecnoO 38<
@20,66 to 20,78 e goto 1
@21, 65 say chr(179) ]
set color to &lwh - fgoto i ecno0 38
@21,70 say chr(25)+ PgDn '«Kiu(23) -
set color to &kwh B
EXIT r=3
ENDI F | oop
endi f case teadkeyO=7
ENDDO if iccno®=reccountO
set color to &kwh d. fgoto 1
@23,0 clear to 24,79 enal o
set color to &lwh., &whrd . o . o
@3,0 say" Enter the niunber of iheaouroeca CfycfiBteiM:  Ihen'+iet
store’  'tox e IXE)Iop
« el p 1 oop
DO WHI LE .t. store_.Lto bl ank
@23,55 get X picture »9999* Eztsusr-fass'l
:eFadREADKEYO=O endease
call savescr with 'si' goto VAL(X)
DO HELP W TH 11 * reset fromstring search for Mkor™tal®or rtftract
call savescr with 'rl’ Ztore fk to dat,author, ref
omal
i return
o * @22,67 clear to 23.78
exit ) .
enddo : sff
Bnd help | -
do caesep o * passzgass-l
en o]
case readkey0=16
store . 1. to blank enddo
* return
pass=pass-| End ofifcat
return


NEATPAGEINFO:id=3A3818C0-16BD-4ADC-A1B3-4FA2304767BE

NEATPAGEINFO:id=2213CB60-2C22-4A27-A8C8-589676F674B8


endi f
ENDDO
> 1 FX<X<3SRF—~  ~ @23,0 clear to 24.79

SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEE] set color to &bk\/\:h,&bk\ﬂh

PROCEDURE. | FGRP @23,|23ay I' E;ner the nunber of the SauiceCNip of mereit: — ibnpNM-i-iet
*1] 1fgrp: 1isU category MATERLAL conlined in grpiisLdbf e

store .f. to blank

set typeahead to 2

USE grplist

GOTO TOP

set echo of f

STORE 3 TO R

STORE 1 TO C

set color to &kwh

@0.0 CLEAR to 24.79

@0,0 to 22,79

@2,1to 2.78 doubl e

set color to &kwh

@1,1 clear to 1,78

set color to &kwh

@1,10 say ' Goup Sources'

DO WHI LE . T.

set color to &bkwh
@3,1 clear to 21,78
if recnoOo 1
set color to Aylwh
@3,70 say chr(24)+ PgUp *+chr(24)
set color to &hkwh
endi f

DO WHI LE . NOT EOFO
i p=TRI M gr oup)
* DISPLAY Group types IN STATUS BAR

set color to &lwh
@R. C SAY LTR M STR( RBCNO) )
SET COLOR TO &bkwh
@R 3 SAY': Vgrp
R=R+1
SKI P
if recnoCkteccount ()
| FR>=22
set color to &lwh
@21,70 say chr(25)+* PgDn «+chi (25)
set color to &kwh
EXIT
ENDI F

XXI

STORE . F. TO ENTERED
*DO READHELP W TH 7, X372
DO WH LE . not. entered

@23,51 get X

read

| FREADKEYO=0
call savescrwith 'si'

DO HELP W TH hdpscm
cal | savescrwith "rl"
LooP
El se
entered=.L
EXI T
endi f
enddo
do case
case readkey0=16
WAFT ' XX READKBY = 16. RETURN
store .t. to blank
pass=pass- |
return
case readkey0=272
case val (x)>Teccount0. or. readkey() =2

WATT ' XX READKEY=2 CR VAL( X) "t BOCOUNr

goto 1

r=3

c=

| oop
case readkey0=6
WAI T ' XX READKEY=6'
i frcenoO 38<l

goto 1
el se

goto recnoO 38
endi f
c=l
r=3
| oop

case readkey()=7
WAI T ' XX READKEY=7"
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if recno®=reccountO set color to &whbk

gotol @1.15 say' Pol | utant*
endi f @23.0 clear to 24.79
1=3 call savescr with "s4"
cal + STORE FIRST AND LASTPQLLUTAI rPS | ECOBDVHO BEG N, 8ND
| 0op USE&db
case x=' ' GOTOTCP
VWAIT XX X |'S BLANK. PASS»: PASS- 1JRBTURNI NG I Ffirsaet=
store .t. to blank STORE RECCOUNTO TO END
- | STORE 1 TO BEG N
Frlisf;pass- el se
endcase SET EXACT OFF
goto val (x) STORE upper<ttim(FIRSTLET)) TO FI RSTLET
* reset fromstring search for «iMu,<ce,or rererWi CFIND FIRST POLLUTANT
store .f. to dat, aut hor, ref LOCATE FOR POLLUTANT=f i t saet
do mark o |F NO POLLUTANTS, DI SPLAY MESSAGE, AULOW KE- ENTRY
* - | F RECNQ( ) >RECCOUNTO
parSeS‘:E)fSS-l set color to &whrd
ENDDO caU beU with "2.4000"
return @5.20Iear to 8,77
*Endonr gr p @6.15 SAY "NO POLLUTANTS FOUND WTH "' +FI RSTLET+ " AS THE FIRST LETTERS

PASS=PASS- 1
@7.26 say 'Press any key to continue...'

i 1 FPOL. >~ wai t”
RETURN
P TR Fl I\EI,I:;‘DLE:ST POLLUTANT W TH SAME FI RST LETTEB
¥[] IFPQL; lists contents of database containing unique
* |istings of the chosen search area for listing STCRDE) E(IJI\I_CEDPTG?L?EF%I\’}IT—FI RSTLET
* as a menu screen and assigns selections to o P -
* menvars: rl,r2,r3, and hl,1i2, or li3 En
*z=field nane STORE RECNOO TO END
*p=nel d | abel GOTO BEG N
«&z=field contents ENDI r:: y
* set echo o
* called from ROUTI NG STORE 4 TOR
SETTYPEAHEADTO20 STORE 1 TOC
set color to &bhkwh [Ilz(’)g*w-" e -
GLO QR0 * RE- DRAW SAVED BOX
*  DRAW BOX
set color to &whUc call savescr with "r4"
@0,0 to 22,79 if tecnoO <> begin
@2,1to 2.78 double set color to &lwh
@3,38 to 21,38 @3.70 say chr(24)+ PgUp «+cht(24)
' ' set color to &kuh
set color to &lwh dit
@1,1 clear to 1,78 endi

XXI 1
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DO WH LE RECNOCcEND
show= trimé&z)
set color to &lwh
@R, C SAY LTRI M STR( RECNC0) )
set color to &blwh
@owO, col Gsay' . ' +show
R=R+1
| FR=22
R=4
c=40
ENDI F
SKI P
if recno()<END
| FR=21. AND. C=40
set color to &lwh
@21,70 say chr(25)+ PgDn «+diiC5)
set color to &bkwh
EXIT
ENDI F
endi f
ENDDO
*DI SPLAY | NSTRUCTI ONS AT BOTTOM W SCREEN
set color to &bkwh.,i&bkwh
@23,0 clear to 24,79
set typeahead to 1

@23,0 say " Enter the nunber of the pollutant of interest:  then '+10.

* ACCEPT USER | NPUT FOR DESI RED POLLUTANT
store" " to pol
***|jclp |oop
DO WHILE .t.
@rowQ 48 get pol picture '9999'
read
| F READKEYO=0
call savescr with 'si'
DO HELP WTH 5
call savescr with 'rl"
LooP
I'i NDI F
exit
enddo
***and help | oop
do case
caser eadkey() =15
store .t. to blank™ ochange
pass=pass-|

return

XX 11

case readkey0=272 &Retum data changed

case val (pol )>reccount 0. or. readkey()=2. or. pol =' ('
goto begin
r=3
c=l
| oop
case readkeyCO=7. or. readkeyO=5
* USER WANTS TO MOVE FORWARD A SCREEN
* LAST POLLUTANT ALREADY SHOW NG?
| FRECNQ( ) =END
GOTO BEG N
R=4
cl
* | F LAST POLLUTANT NOT SHOW NG
ELSE
skip
ENDI F
case readkey0=6. or. readkey0=4
* USER WANTS TO BACK UP A SCREEN
do case
* MORE THAN ONE SCREEN OF POLLUTANTS AVAI LABLE?
case END- BEG N>70
* LESS THAN ONE FULL SCREEN DOWN?
i frecnoO 70<BEG N
goto BEG N+70
endi f
» MORE THAN ONE FULL SCREEN DOWN? BACKUP 7«.
GOTORECNOO 70
* START DI SPLAY AT PCSI TI ON
r=4
=l
LOOP

* LESS THAN ONE SCREEN OF POLLUTANTS AVAI LABLE?
case END- BEG N<70

goto BEG N
r=4
c=l
| oop
endcase
endcase
pol =val (pol )

* | F I NPUT NUMBER | S ACCEPTABLE
i f POL>=1. AND. POL<=RECCOUNT()
GOTO POL
h=&Z
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*reset Z's if string search previously chosen,
* disable if not chosen: string search for author,
* or reference in marii.prg

store .f. to dat,author,ief

domar|c & store string inputs to variables

return

endi f

@22.67 clear to 23.78
R=4
cl

ENDDO

*Endori f pol

- 1 EFREE -

PRCX: EDURE | FREF

o] |FREF; |ists REFERENCES conUined in reflist-dbf
store" " toxg
store .t. to ref

USEREFUST
GOTO TOP

set talk off

set echo of f
STORE 3 TO R
STORE 1 TO C

public refer
DO WHI LE . T.

@1.0 CLEAR to 23.79

set color to c&kuh

@1.1 clear to 22.78
set color to &whbk

@.0to 22,79

@2,1J02.78 doubl e

set color to &lwh

@1.1 clear to 1,78

@1,10 say' Journal'

DO WHI LE . NOT. EOF()
ref er =TRI M JOURNAL)

» DI SPLAY JOURNAL | N STATUS BAR
set color to &hkwh

@R, C SAY LTR MCS' | - RCRECNOO) )
set color to &kwh

@rowQ col Osay ': '+refer
R=R+1

XXI v

SKI P
if recnoOreccount O
| FR>=20
set color to & |ashblwh
@20. 65 say chk218)
@20.66 to 20,78
@1. 65saychr (179)
set color to &bkwh
@21.67 say" MORE..."+RET
set color to
EXIT
ENDI F
endi f
ENDDO
set color to &hkwh
@24,0 clear to 24.79
set color to & lashblwh
@24.0 say clir(16)
set color to &lwh
@24.1 say "Enter the number oi the REFERENCE of KNRM

set color to &bkwh
DO READHELP Wra 9. XQ 24. 48
do case
case val (xq)>reccount O
store 'Up* to xq
case xq="Hel p'
store 'REF' to helpfiom
y=recnoO
do epahel p
case xg="Up"
goto 1
r=4
cl
LooP
case xg=""
pass=pass-|
return
endcase
Xg=VAL(xq)
i fxg>=I . AND. xq<=RECCOUNTO
GOTOX(q
@24.1 CLEAR TO 24,78
@0,0 CLEAR to 23.79
z=trin(joumal)
z=stuff(i,1,0.""")
zsstuff(z,len(z)4,1."")

ttcai M*
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do mark
return
ELSE
@22.67 clear to 23,78
R=3
=l
endi f
ENDDO
*end of | fref

el I —NN7AT -

PR KK Rk Kk kk ok ok k ok k ok k ok k ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ko ko hhkkkk kA kA k k%

PROCEDURE | FVAT

/] |fmat; lists source type contained in niatlist.dbf
store .f. to blank

set typeahead to 2
USEMat | i st
GOTO TOP
set echo of f
STORE 3 TOR
STORE 1 TO C
set color to &kwh
@0.0 CLEAR 10 24.79
@0.0to 22.79
@2.1to 2.78 double
set color to &kwh
@1.1 clearto 1.78
set color to &kwh
@1.10 say * Source Material'
DO WHI LE . T.
set color to &kwh
@3,1 clear to 21.78
if recno0o 1
set color to &lwh
@3.70 say chr(24)+ Pglp «+d>i <24)
set color to &kwh
endi f
DO WHI LE . NOT. EOFO
ref ei ~TRI M MATERI AL)
* DI SPLAY Source types IN STATUS BAR

set color to &lwh
@R C SAY LTR M STR( RECND) )
SET COLOR TO &bkwh

@R 3 SAY «: *+refer

R=R+1
Si GP
if recnoCcreccount O
| FR>=22
set cdor to &lwh
@21.70 say dii<25)+ PgDn ++chr(25)
set cdort o&kwh
EXI T
ENDI F
endi f
ENDDO
set color to &bkwh., &kwh
@23.0 clear to 24.79

©23,2 say "Enter the nurber of the Souice Material of inteteit:

store' "tox

Gelp loop
DO WHI LE .t.

@towod5 get X picture ' 9999

read

| FREADKEYO=0
call savescrwith 'si'
DO HELP W TH 5
call savescrwilh'rl'
LOOoP

ENDI F

exit

enddo

***end help | oop
do case

caseTeadkeyO=16
store .L to blank
pass=pass- |
return
case readkey0=272
case val (x)>reccount0. or. readkey()=2
gol ol
r=3
c=l
| oop
case readkey0=6
i fiecnoO 38«
got ol
el se
goto recnoO 38
endi f
c=

then piess'-t-ret
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r=3

| oop

case readkeyO=7

if recno()>=reccointO

goto 1
endi f

r=3

c=l

| oop
case x='
store .t. to Uank
pass=pass- |
return

endcase

goto val (x)
* reset fromstring search for »ul Owne/ UKir ntarcMy
store .f. to dat,author,ref
do mark
return
ENDDO
return

*end af | f mat

- HEL PSCRIN ~

PROCEDURE HELPSCRN

*[] hel pscrn
@, 0 clear to 24,79
set color to &bbkwh

@O 'S say - EXPLANATI ON OF PARAMETERS THAT MAY BB SSARCHBD
set color to &kwh

@2,1 say ' GROUP:"

@5.1 say "CATEGORY:"

@8.1 say ' MATERUL:'

@11,1 say ' POLLUTANT:'

@14,1 say "AUTHOR "

@17,1 say ' JOURNAL or DATE:'

set color to &kwh

@3,1 say "Msjor classes of sources, including stracture, water, chemcal sources, etc.'
@6,1 say "A broader grouping of sources, such as textiles, wood products, etc"

@9,1 say "Individual sources; carpet, stoves, etc. (not necessarily physical materials)'
@12,1 say "Individual pollutants having source materials listed in the database'
@15,1 say "Authorof an article used in the database.’

@18,1 say "Publishing journal and published date of articles included in the database.'
set color to &bbkwh

@1,0 to 23,79 double

SET COLOR TO &bkwh

@24,0 clear 1o 24.79

@24.20 SAY ' Press any key lo
@23.21 say "

wai | "

retum

*End of lielpscrn

- I NSTRUCT

PROCEDURE | NSTRUCT
set color to &k wh
@19,0 clear to 23,79
@19.0 to 23.79 doubl e

@19.50 say chr(203)
@20,50 to 22,50 double
@23,50 say chr(202)
@19, 16 say "< >"

@19.18 say 'Program Options'
RETURN

*End of I nstruct

- <E~YyYuUP—

PROCEDURE KEYUP
cl ose databases
select a

use poUu
select b

use sanpl e index sanp_no
select ¢

use cond index cond_no
select d

use source index source_no
select e

use hiblio index biblio_no
select a

set relation to sanp_no into b
select b

set relation to cond no into c

-
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select ¢

set relation to source_no into d
select d

set relation to Inblio_nointoe
RETURN

*End of Keyup

1 e

ol KEYUR2>2 -

PROCEDURE KEYUP2

CLCSE au

SELECT 1

USE POLLI

SELECT 2

USE SOURCE | NDEX SOURCE_NO

SELECTI

SET RELATI ON TO SOURCE_NO I NTO SOQURCE
RETURN

*End of | (eyup2

- LT N -

PROCEDURE LI NK
*[ILINK -> Displays bibliography of each found biblio

* reference that matched the search criteria

PUBUC HRSTI ME. wtite
wite=. L
call cuisoff
if len(xstr)=0
return to master
endi f

* INITIALI ZE VAR ABLES AND SET UP ENVI RONVENT

close databases

CLCSE ALL

ctr=l

SET SCOREBQOARD OFF

SET STATUS OFF

SET PROCEDURE TO DI SPHI OC
PUBUC LPj i unber

set color to &blcwh

clear

XXVI

set typeahead to 20
USE BI BUO

* DETERM NE THE NUMBER OF RECORDS IN THE STRING

* | MPORTED FROM THE SEARCH MODULE
store INT(len(xstr)/4) to length
store 0 to counter
scnecnt =|
set color to &dwh
@11,21 say chr(24)
@13.21 say chr(25)
@15,21 say 'Q
@17,20 say ' F2'
set color to &bwhbl
@19,20 say "FIO'
set color to &kwh
@11,24 say 'Previous matching article'
@13,24 say 'Next matching article'
@15,24 say 'Quit to main menu'
@17,24 say 'Abstract for this article'
@19,24 say 'Data for this article'
** Save the instruction bar
call savescr with 'si*
do while .not. eofQ
call savescr with "rl'
* LOCATE RECORD I N "XSTR' AND DI SPLAY
set color to &hkwh
if counter<=length && >length=# records
store (val (substr<xstr, counter*4+,3))) to point
if point>0
goto point
el se
cl ear
return to naster
endi f
el se
calbeU wi th' 2, 3000%
counters 1

| oop
endi f

STORE RECNCO TO Rj awnl wr
do case
case scnent <l
scnetnt =I
case scnent>length

scnent =l ength
endcase
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set color to &kwh count er =count er +1

Dl SPLAY BI BLI OGRAPIi Y | N FORVATTED MANNER scment =scni cnt +1
do b bdi sp EXIT
@9,0 clear to 9,79 ELSE
@9, 15 say Itrinstkscnicnt))d-* ol 2 triin(str(length))+ Aticles matching learch criteria.’ CALL BELL WTH "2.5000"
CH=0 set c<dor to &bkwh
do while ch=0 count et =count er - 2
do while ch=0 LOOP
ch=i nkeyO ENDI F
enddo LOOP
i f ch=35 CASE ch=-9.0r.CH=13 && BkE> FIO or ENTER KEY
ch=0 set color to &bkwh
do help with 8 @38,0 clear to 24,79
endi f * DI SPLAY THE DATA ASSCCI ATED W TH THE RECCNt D
enddo * PO NTED TO
* | NDEX PO NTER | N DATABASE ACCnt | HNG TO AM OW KEYS do keyup2
set memowidlh to 75 public nore
DO WHI LE . T. nore=. f.
set color to &bkwh firstine=t.
i fch=72.0r.ch=68 wiite=t
store .t. to hip3 do datadisp
do hel ptxt exit
I oop case chr(ch) $'Q
endi f cl ose databases
DO CASE store .f . tohip
retumto naster
case ch=-1 OTHERW SE
set color to &kwh EXIT
clear ENDCASE
disp off abstract ENDDO
wai t ENDDO
exit «End of Iink
case ch=S &&->up arrow
| FCOUNTER=0
CALL BELL WTH "2.5000" hal L oA << 7
set color to &k wh
counter =| PRCOCEDURE LOd C
scrent =l ¥[] LOAd Cprg:  Assigns the default bool ean operators
LooP * Displays the Iogical relationships
ELSE * Allows user to initiate other rel's.
COUNTER=COUNTER- 1 * CALLED FROM MAKESTRG, EPFILTER
scmai | =scnent - | store i. to reenter
EXIT set color to &kwh
© D F @4,17 clear to 16,77

CASE ch=24 && *****-> ON ARROW
I F COUNTER<LI"' ; NG TH-1

XXVI 11
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* STORE LABELS OF SEARCH AREAS TO TEMP. VARI ABLES
a=hl
b=h2
c=h3

dek de ke ke ke Kk ke kK ok ok kK kK K Kk Kk ok ok ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk kK Kk kK

* CHANGE POSI TI ON OF VARUBLES SO THAT VARI ABLES I N THE
* SAME DATABASE ARE GROUPED AS THE 2ND AND 3RD VARI ABLES

do case

*if A=B, BUT NOT C, exchange A and C

CASE A=B.AND.A 0 C.and.C 0 "'
*« EXCHANGE LABELS
HOLD=A
A=C
C=HOLD
#1 EXCHANGE FI ELDS
HOL D=R1
R1=R3
R3=HOLD
*» EXCHANGE SEARCH STRI NGS
HOLD=Z1
71=73
Z3=HOLD
* if A= CBUT NOT B, exchange A and b
CASE A=C. AND. A <> B
HOLD=A
A=B
B=HOLD
HOL D=R1
R1=R2
R2=HOLD
HOLD=Z1
z1=72
Z2=HOLD
ENDCASE

*** deternre default values for Bool ean operators
¥** or, if user assigned, use user values (Ror L)
*O FC IS BLANK, 2ND BOOLEAN OPERATOR MUST BE BLANK TQO
i fc="
bool 2=""

»* |F B IS BLANK 1ST BOOLEAN OPERATCR MUST ALSO BE BLANK
if e

XXI

I xx) U=' o
e | F NEIl THER ARE BLANK. ..
el se
i f A=B. and. bracketo' N
BOOLI =" OR
EVBOCLI =' . or."'
el se
bodl =" AND'
EVBOOLI =' . and. "’
endi f
endi f
el se
i fB=C && and. bracket O*N*
bool 2=*OR »
EVBOOL2=:".or."
el se
bool 2=" AND
EVBOOL2='. and. *
endi f
if A-B & and.bracicet o 'N
bool | =" R
EVBOOLI =' . or . *
el se
bool | =" AND*
EVBOOLI =' . and. *
endi f
endi f
* Determine bracliet positions
do case
* DEFAULT BRACKET PQGSI TI ONS

case (BOOL2="OR «. AND. BOOLI =' AND' )
bracket='R

case (BOOL2="AND . AND. BOOLI =*CR )
BRACKET=" L'
case(BOOLI =BOOL2)
BRACKET=* N
[F USER DECI DES NOT TO USB DEFAULT BRACKET PCSI TI ONS
case bracket="RR
brackel =' R
case bracket="LL'
bracket =' L
case bracket =" NN
bracket='N
endcase
set color to &kwh

@19,52 to 19,77 doubl e
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set color to &kwh

- LO@S <=2

¥**Clear old brackets (whether It aeeds K or wit)
i1 noshow PROCEDURE LOG C2
@14,32 clearto 14,60 *| LOGC2 Determines relationships between entries.
@16,32 clearto 16,60 * determnes which dbPs to search
@15,43 say ' Cassi gns nunber of search passes to' dbl ook’
@15,58 say » * Ceal I ed fromepfl|ter
@15, 47 say " DO CASE &% which dbf does ZI belong 7
coraw new prackets casez| =" AUTHORS' . OR 2| =" Tr T LE". (R ;
SET COLOR TO &bkuh ZI =" DATE" . ORai =" REFER'
do case STORE +BI BUO* TO DBFI &&, DBF
case bracket = N case Z1="GROUP". (R Z1=' MATERIAL' . OR ZI ' CATBGCRY*
case bracket =L STORE ' SOURCE TO DBFI &4, DBF
@14,32 say bracktop caseZl =" POLLUTANT'
@16, 32 say brackbot STORE POLLI" TO DBFI && DBF
@15, 32 say chr(179) ENDCASE
@15, 47 say chr(179) DO CASE & which dbf does Z2 bel ong 7
case bi acket ='R case Z2="AUTHORS'. (R Z2="TI TLE". (R ;
@14, 43 say bracktop Z2="DATE". OR. Z2=" REFER"
@16, 43 say brackbot STORE ' BIBUO TO DBF2 &8, DBF
@15, 43 say chr(179) case Z2="GROUP".CR Z2=' MATERIAL' . OR. Z2«' CATBO(M Y*
@15,58 say chr(179) STORE ' SOURCE' TO DBF2 &&. DBF
endcase caseZ2="POLLUTANr
fiDraw A, B, C Label s, and | STORE ' POLLI' TO DBF2 &&, DBF
SET COLOR TO &bkwh case 22
if booU <> "’ store '' TO DBF2
@15,33 say® A ENDCASE
endi f DO CASE  && which dbf does Z3 belong 7
i f Bo" case Z3=" AUTHORS' . QR Z3="TITLE". (R ;
@15, 44SAY' B Z3="DATE". ORa3=" REFER'
endi f STORE ' BIBUO TO DBF3 &&, DBF
i fCo” case Z3="GROUP'.ORa3=' MATERL\L'.OR Z3«' CATBG X Y'
@15.55 SAY » C? STORE ' SOURCE' TO DBF3 && DBF
endi f caseZz3="POLLUTANT'
set color to i STORE ' POLLI" TO DBF3 &8 DBF
@15, 39 SAY BOOLI case 23='
@15,50 SAY BOOL2 store «' TO DBF3
endi f ENDCASE

o DETERM NE RELATI ONSHI PS BETWEEN CHOSEN DBF' S

e STORE . F. TO ENTI DBl . ENT2_DB2, ENT2_DBI . ENT3 DBI . ENT3 | »23N\n_DB3

h3=c DO CASE

CASE BOOLI ="'
STORE . T. TO ENT1_DB1

e CASE BOOLI 02 ' . AND. BOOL2=*'
End of logic do case
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case dbf 1 o dbf2

store .t. to ENT2_DB2
case dbf |=dbf2

store .t. to ENT2_DBL

pass=|
set ccdor to &kwh

@20,0 clear to 20,79
@20, 15 SAY 'Type the first letter d an g>pn>priate menu item'

endcase set ccdor to &kwh
CASE BOOLI 0 ¢ «.AND. BOOL2 0' set c(dor to &bbkwh
do case @12.16 SAY '<Q = Quit DVAPS. return to DOS

case dbf 1 o dbf2 .and. dbf2 <> dbfS
store .t. to ENT3_DB3

case (dbfl <> dbf2 .and. dbf2=dbf3).or. (dbfl=dbf2.and.dbf2 o dbf3)
store .t. to ENT3_DB2

@13.16 say *<S> = Begin a search of DVAPS
@14,16 say '<£> = Add information to DVAPS

@®15.16 say '<U> = Wilities menu (Printer set-up, colors, etc.)'
set color to &kwh

case dbf |=dbf2 .and. dbf2=dbf3 @0.0 say "
store .t. to ENT3 DBL cal| savescr with "SS'
endcase h + WAIT FOR USER | NPUT FROM MENU
ENDCASE e AND DI SPLAY HELP MESSACE | F TI ME EXCEHM 5 %CONDS
return to master SETTYPEAHEADTCR0
*Endof | ogi c2 i=0
do while i=0
KRR R KRR ] KA} RRERREEEEH A A K (K Q] KK L] K A] KRR ERRERREEREEEEE A H do while i=0
> nMAal NIVENU - i =i nkeyO
enddo
PROCEDURE MAI NVENU i.fi =35
O NMAINVENU DI SPLAY MAI N MENU i=0
set color to &bkwh do help with 8
do while .t. endi f
**%Do not reset these if user is correcting an entry e'"ddo ,
store'' tobool |, bool 2, bool 3,rl,r2,r3,zl,22,23,hl "2Ji 3 pi ck=chr (i)
+ WRI TE MENU TO SCREEN
CLEAR
set color to &bl cwh o DRAW BOX FOR MESSACE | F NON-WORKI NG FEATURE OR "QUTT"
@38 say’ dMAPS MAIN MENU ' i fpi ckS SsQueEuU
set color to &blcwh
@6,7 to 8,70
set color to &kwh * NO OTHER OPTI ONS WORKI NG
set color to &whbl el se
@, 8SAY  Quit Sean*(fata Ent er dau Wilidei @10.14 clear to 23.68
set color to &kwh @11.18 to 16.58
@7,20 say" i fpickS Bp'
@7,36 say " @12.24 say 'This feature not available'
@7,53 say" el se ‘
set color to &bwhbl @12.24 say 'Not an appropriate keypress.'
@7,12 say'Q endi f
@7,23 say "S' @15,20 say 'press a correct letter to choose.'
@7,40 say "E' @14.20 say 'Press any key to continue, then'
@7,57 say "U' wai t "
(DI SPLAY SCREEN MENU HELP | NFORMATI ON FOR FI RST MENU endi f

XXXI
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* DI RECT PROGRAM PATH UPON USER | NPUT
do case
case picks' Q'
clearaUl
close all

qui t

casepdcS' Hh*
@10,20 say 'Help function not available'

@11,20 say' Press any key to continue...'
set color to &kwh

wai t"
case pickS Ss'

doPASSNMENU

set typeahead to 0
case pickS Ee'

do enter

set color | o &hkwh
case pdcS W'

do utility

ot herw se
| oop
endcase
enddo
* Endof mai nmenu

> NMAKES T I RG -

PROCEDURE MAKESTRG

*[ | MAKESTRG assigns strings to incorporate into actual
* search strings, assenbles search strings

* and assigns themto the menvar "eval uation"

* called fromepastart
store "' to evhool |, evhool 2

* DETERM NE BOCLEAN OPERATORS MOST LI KELY, G VEN ENTRI ES
do LOG C

« DETERM NE HOW MANY SELECTI ONS HAVE BEEN ENTERED
set typeahead to 0
| F evbool 2 <> " &&if aU 3, bool 2 wi U not be bl ank

STORE S'to key
ELSE

I'F evbool| o' &&ii ASB. bocdl ii net blank

STORE "2" to key
ELSE

STCRE " " to key &if Aoidy. booll is Uank

ENDI F
ENDI F

* DI SPLAY USER SELECTIO i ffi
@0,0 CLEAR TO 2,79

.@0,0 dear to 18,15

set cdor to &kwh
@2,16 clear to 2,78
@2.18 say "LOG C DI SPLAY SCREEN'
DO CASE
CASEkey="1"
@4,17 clear to 12,77
set color to &kwh
@5,18 say' A’
set color to &hkwh
@5,22 say zl+" = "+rl
CASEKEY=' 2'
@4,17 clear to 12,77
set color to &kwh
@5,18 say « A+
@7,18 say « B’
set color to &kwh
@5.22 say zl+"="+rl
@7,22 say 22+" = "+12
CASE KEY='3'
@4.17 clear to 12.77
set color to &kwh
@5,18 say * A
@. |Ssay'B"
@9,18 say ' Ce
set color to &kwh
@5.22 say zl+" = "+l
@, 22sayz2+" = "+r2
@9,22 say z3+" = "+3
ENDCASE
¢ CREATE SEARCH STRI NGS
do case
case entl_dbl.or.ent2_dbl.or.ent3jJbl

do case
case ent| _dbl

STORE " &zl =' ARr - TO BVALUATBI
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caseent 2_dbl set typeahead to 20

STORE " &zl =' &Rr &EVBOOLI| &z2="' &R2"' TO EVALUATE! * BRANCH TO ALTERATI ON PROGRAM
ot herwi se do epal ter
STORE " &z| =' &Rr &EVBOOLI &z2=' &R2"' TO PARTI set typeahead to 0
STORE " &PARTI &EVBOOL2&z3=" &R3' " TO EVALUATEI endcase
endcase endi f
case ent3_db2. or.ent2_dh2 [JCONTI NUE W USER PI CKED " Y" ABOVE
ifent3 db2 if dosearch
i f dbf 2=db£3 set ccdor to &bbkwh
STORE " &z3=' &R3* &EVBOOL2&z2=" &R2*" TO EVALUATE2 @21.1 clear to 21,49
STORE " &zl =" &Rr"' 10 EVALUATEI @20.51 say 'PLEASE WAI'T, program active'
di rf2=dbf 3 « BRANCH TO PROGRAM TO DI SPLAY AND TI ME THE SEARCHES
else DO TI MER
t enp=dbf 3 set typeahead to 20
dbf 3=dbf | return
dbf I =t enp endi f
store "&zl ="' &Rr&evboal | &2="' &t 2" toevati M e2 » END OF MAKESTRG. PRG
store "&3="& 3"'to eval uatel
endi f
el se - NN >=
STORE " &zl ="' &Rr" TO EVALUATEI
STORE " &z2=' &R2*" TO EVALUATE2 PROCEDURE MARK
endi f e *mar k
case eitt3 db3 *called from"ITs"
" STORE "&zl = &Rr" TO EVALUATEI if blank
STORE " &z2=' &R2"" TO EVALUATE2 retum
STORE " &z3=' &R3"' TO EVALUATE3 endi f
endcase pubUc string
store .f. to dosearch do case

case aut hor

o KRE KRR ] KK KK (KRR KRR KKK KK ] A K A] KKK KKK K K KKk kR KK K K K

slting="¢&"
* ALLOW USER TO ALTER DEFAULT SETTI NGS AND ENTRI ES p="&z"
if .not. dosearch Z=" AUTHORS"
set color to & dwh case ref
@20,2 clear to 22,49 string="REFH "
@20,51 clear to 22,78 casesubstr(z, 2,1)$ I
@21,10 say "Are selectioni oonect? (YIN' stiing=z
@22,10 say" case dat
set color to &hwh z="DATE"
wait" to X string=dat eyear
set color to &bkwh ot herw se
@2.16 clear to 2,79 STRI NG=| ower (TRIM &Z)) && Z=fieM nane from PASSMENU
do case endcase
case X § 'Yy do case
store .t. to dosearch case pass=l
case X $ '\’ H I =l owei (P) && P=string to search for

XXX 11
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R =stiing
z1=27

case pass=2
H2=Il ower ( P)
R2=string
z2=7

case pass=3
H3=I owei <P)
R3=string
z3=z

endcase
retuni

* Endof mar k

> NEONIOBE AR [

PROCEDURE MONCBAR

paraneters frow | row records, beginiiing,stait
store frowt to frow row

I row=l r owtl

bar poi nt =

set typeahead to 5

chosen=.f.

load cfill

set index to

goto recnoO records
store recnoO to rec
store" tostng
store 0 to i

store 11 to col
store 1 to hi

store 57 to wide
store 31 to color

do while .t.
call cfiUwith &ill
point=.t.
do while poin
point=.f.
1=0
do while i=0
do while i=0
i =i nkey()
enddo
if =35

XXXI VvV

i=0
do help «* 8
endi f
enddo
enddo
col ot =n3
do case
caseins &iip
if rowsfrow
call cfiUwth &ill
rec=rec-|
baf poi nt =bar poi nt - 1
col or =31 &&VHI TE/ BLUE
ROWEROW |
el se
r OW=r ow+|
call cfill with &ill
row=r ow |
col or=31
endi f
casei =24 && >Dn
if row<lrowl
ccall cfill with &fill
r ow=r ow+|
rec=rec+
col oF=31 &&WHnS/ BLUB
bai pai nt =bai poi nt +1
endi f
case i =3 &&PCDN
mor e=. f
y=pol | utant
wite=.t.
i f recnoOtrecords<=Teccount O

skip records
el se

GOTO BOTTOM
endi f
records=0
frow=frowl

return

case i=18.or.i=l AA <PGUP or Honme)
wite=.t.

goto stait

row =l row 2

recor ds=0
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frowsfrowl do case

page=| case pass=|
return set color to &bkwh
casei=-9.or.i=13 &F10 or Enter

@5, 18 say 'Begin a search by typing the first letter'

¢l ear @6,18 say "of a search parameter itemlisted at left...'
do redind set color to &kwh
DO dat adi sp @8, 18 say 'The top four selections search for data itens, while the
casei =113. or. | =81 &&Q @9,18 say "bottomthree selections search bibliographic information.'
@11,18 say ' You may make up to three simultaneous search selections, and*
close all

@12,18 say "you may select fromboth groups concurrently.'

return to nmaster

case pass=2
casei =114. or J=82 &&Rr SET COLOR TO Abkwh
wites=.f. @5,18 clear to 10,77
store .t. to more @5,18 say ' Choose a second search parameter or press [FI( to
return @6,18 say "approve and find the selection listed below..'
endcase case pass=3
i =0 set color to &kwh
enddo @5,18 clear to 10,77
RETURN

@5, 18 say 'Choose a third search parameter or press [FIJ to

@6, 18 say "approve and find the selections |isted below..'
case pass=4.or.reentiy

set color to &kwh

*End Monobar

- PASSNENU - endcase

endi f
PROCEDURE PASSMENU if pass>l
*[] passmen u if pass=4
*di spl ays messages at top of screen, depending set cedor to &k
*on which pass through the choice menu the @3,1 dear to 17,15
* user is in. @5, 18 clear to 10,77

* called from mai nmenu

@5,18 say 'Only three selections are allowed.'
Set color to &bkwh

@7,18 say 'Press [FIQ) to find or alter the selections made...'

set talk off endi f
do while .t. set color to &bwhbl
do bar @22,2 say ' FIO
if pass o4 set color to &bkuh
set color to &kwh @22,8 say ' Search Dalhtie'
@24,0 clear to 24,79 .endi f
endi f @0,1 say "
set color to &kwh set color to &hkwh
if reentry wai t” tox
STORE . F. TO REENTRY set typeahead to 0
@5.18 clear to 10,77 set bell off
@5,18 say ' Re-enter the new or inconed icveli criteria...' set color to &bkuh
@6.18 SAY ' IFIQ FOR NO CHANGE* x=upper (x)
el se do case
@5.18 clear to 10.77 case x$' Rr'. and. pass=|
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set typeahead to 20

return
CASE xS hH'
DO HELPSCRN
| oop
case asc(x)=247 &§[F10]
if pass=I
+@10,0 dear to 10,79
*@10,10 say '

I oop
endi f

casex$" GCMPAID'
ot herw se
do help with 6
if pass<
| oop
endi f
endcase

do ROUTING &&n) at «f acootiiiiigto M edi oa

enddo
if reentry
store .f. totemp

return
el se

wai t
endi f

return

)))))))>>>))))))
PROCEDURE r ecfi nd
flag=l
do while flag<barpoint
pl =pol | utant
do while pol | utant=pl
skip
enddo
flag=flag-1'l
enddo
public ptcl
store lecnoQto PTA
do summary

return

PROCEDURE ROUTI NG

[ routing

* do case routine for main nmenu screen
* Z=nELD NAME
< P=SCREEN LABEL

* R=STRING TO CHECK Z FOR (ASSI GNED | N EPI F???f

* called from passnenu
PUBUC bl ank

do while .L
| F asc(x)=247. 0R X$" HPGVCADr
do case
case asc(x)=247 && >"F10"
do epfilter
case x="H

@100 say 'Help not available'
@110 say 'Press any key to continue...'
store .t. to na
pass=pass- |
i fpass=0
pass=I|
endi f
case x='P

* PROWT USER FOR FI RST LETTEatS (~POLLUTANT

do epflet
** (typeahead=0)
*store nane of nmenu list dbf to db
db=" POLUST
store .f. tona
"store appropriate field name in DB
Z=" POLLUTANT' && FI ELD NAME
*store screen |abel to variable P
P='PoUut ant : '

*access programto display DB (nmenu)
do ifpol
i f nochange
store .f. to blank
endi f
case x='G
db="grplist'
store .f. to na
Z=" GROUP'
p="Goup Sources:'
doif grp && does indiv groupt.
case x='M
db="matliil"
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store .f. to na
Z=' MATERM_*
p="Source MATERIAL:'
do ifmat & & does indiv src mats.
c«se x='C
db="cat|ist"
Z=* CATEGORY"
p="Source Category:'
doi fcat && does f-mater. dvM
ai »ex=" A
Z=' AUTHORS*
P="Authors):"
do ifauth
store .f. to na
case x='D
Z=' DATE*
P="Publ i cation Date:'
do ifdate
store .f. to na
case x='J'
@4,18 clear to 16.77
@6,18 say "This feature not yet operational"
@8,18 say 'Press any key to continue...*
wai t "
return
* db='reflist'
* Z='" REFER
* P="Jourmal Nane:'
* do ifref
ax store .f. tona
endcase
el se
pass=pass- |
endi f
pass”pass+l
return

enddo
*End of routing

> SEARCH —1

PROCEDURESEARCH
set t ypeaheadt 00

store evaluate 1 to evaluation
store dbf 1 to dbf

XXXVI 1

store 1 to dbpass
+ PERFORM SEARCH W TH NON- MASTER STRI NGS

DOW f | LE. T.

*if the present search is for Items rromthe source.dbr
*then turn on the recnenory to store the found records
*In a string naned bigstr. This string is used to appiy

*the "flag" to the poilutantycondition display for pollutants

*that are associated with a chosen group, category, or material
*that is not listed on that screen

i f dbf =" SOURCE"
recnenory=.t.

el se
recmenory=. f.

endi f

set color to &kwh

@22,51 say'

use &dbf

eval uati on=upper (eval uati on)

store 0 to location,c

store Itrimsti(int(reccountQ)) to frac

* |F BIBLIO IS PRESENT DBF, CONDUCT STRI NG SEARCH

i f dbf="BIBUO'. and. z=" AUTHORS'

locate for stting$authors
store .f. to author

else

+ OTHERW SE SEARCH FOR ASSEMBLES NON- MASTER STRI NG

locate for (&eval uation)
endi f

e DI SPLAY LOCATI ON OF PROGRAM ON SCREEN AND APPEND VARI ABLE

» XSTR W TH EACH FOUND RECORD S BI BLI O_NO
public bigstr,bigstr2, bigstr3, bigstrd

STORE «' TO BI GSTR. bi gsti 2. bi gstr3

STORE-1 TO OLD

set color to & dwh

@21,1 clear to 21,49

set color to &kwh

do while foundQ
c=c+l
cal I beU with "1,10000"
@21,51 say 'Possible mtch "+ trin{str<c))+ at:'
@22,51 say Itrin(str(recno()))+ of '+rac
store hibliojio to x
store sir<recno()) to Y

*NOTE: each 'iP statenent below allows 40 finds,

"therefore these three will allow only 120 matches
‘before an error statenent
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if recmenory.and. |en(bigstr)<=240 &&(dbf=source) store dbf2 to dbf

STORE stuff (bigslrden(bigstr)+,0, (substr(y.6))-",") TO Wstr endi f
endi f store eval uate2 to eval uation
if len(bigstr)>240.and.|en(bigsli2)<=240.and. recmenory case dbpass=2
STORE si uff (bi gstr24en(bigstr2)+,0, (substr(y,6))-",") TOhigsti2 store xstr to timer2
endi f set typealiead to 20
if len(bigstr2)>240.and. | en(bi gstr3)<=240. and. r eci neni y return
STORE stuff (bi gstr34en(bigstr3)+l,0.(substr(y,6))-",")TO higstr3 endcase
endi f - | F THREE DATABASES SEARCHED
* MAKE STRI NG OF BI BLI OGRAPHY NUMBERS THAT MATCH, (WAt i case dbl ool c=3
I F XoOLD do case
STORE stuff (xstrden(xstr)+1.0. (substr(str(ii).8))-".*) TO XSIR case dbpass=|
STORE X TO QLD *store results of search to timer, var
ENDI F store xstr to timerl
"Elininate biblio_no fromfurther searches. This prevents duplicate *prep dbf for next database
"bi bli ography nunbers from being added to the evaluation string XSTR store dbf2 to dbf
I F . NOT. RECMEMORY *prep eval uation string for second search
do while biblio_no=x.and.foundO store evaluate2 to eval uation
conti nue *« SAME COMMVENTS BELOW AS | N DBPASS=1 CASE
enddo case dbpass=2
ELSE store xstr to tiner2
CONTI NUE store dbO to dbf
ENDI F store eval uates to evalnaiioil
enddo case dbpass=3
DETERM NE HOW MANY NMATCHES FOUND store xstr to timer3
PUBUC NMATCHED settypeahead to 20
*ifsubstr(xstr,l,4)=" 0, return
* xstr=stuf T(xstr,|,4,") endcase
*endi f endcase
store len(xstr)/4 to matdied * | NCREMENT PASS COUNTER
* STORE ASSEMBLED NON- MASTER STRI NGS | N VAKUBLE FOB DI SPLAY dbpasssdbpass-f 1
do case « BLANK XSTR | N PREPERATI ON OF NEXT NON- MASTER STRI NG SEARCH
* | F ONE DATABASE SEARCHED store " to xstr
case dbl ook=l enddo
store xstr to lineil set typeahead to 20
set typeahead to 20 “End of of search

return

* I F TWO DATABASES SEARCHED

case dbl ook=2 - SuUNVINVIAAR Y |-
do case

case dhpass=I procedure summary

store xstr to timerl STORE . F. TO BOTT, DONTPRNT
* ALLOW FOR UNUSUAL ORDER OF ENTRY BY USES store .L to once
i f dbf2=dbfl.and.dbf3 <> " set color to &bl (wh
store dbf3 to dbf clear

el se frow=5

XXXV 11
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| ni wal 9
DOKBYUP2
select 1 &&>poUl

gotoptcl  Agoiniuilizedinrccfind
do while X

| FDONTHKNT

ELSE

SET COLOR TO Af *wb

CLEAR

set color to &whbl

@1,0 siy "<« PoUutinl="+fin{pol]ulnl>f* >»

SET COLOR TO &bl wh

@3.0 clear to 3,79

@, Os(y" Rec# Muerial Meuuted Em ssion Goig"
@if | uy"

set heading of f
set color to &blwh

Cl R=0

p2=pol | uunt

b2=hi bl'i 0_no

store recnoQ to toprcc. OLDTOPREC

DO WHI LE pol | uunt =p2. AND. Cr R<15.

store iub$ii(tti(rea>00)AL0)+" "+

substr(source->maierial,| A5)+;
subst Kt t *neaj urcrmO. | . 1 OH < +uni M+, "+
sabstf (toui ce->group>1. 10) to line

@rowtl, 0 sty line
CTR=Cr R+l

SKI P
ENDDO
*dnw box according to how many pollutants displayed
set color to &lwh
store rowQt to rw
@iw, Ot on«f.79
@w. 42saychi (193)
@w, 6saychr (193)
@w, Osaychr (192)
@w. 79i aychr (217)
@4,0to 4,79
@. Osaychr (218)
@4.79 say chk191)
@.0toiw1.0
@. 79torw1.79
@4.42 say dir(194)
@, 6saychr (194)
@5, 6torwl,6

XXXI X

@. 42torw1. 42
records=cir

susa- Instructions go here

set color to Ardwh

@23.1 SAY' FI &¢

@2. 1sly, F9,

@24.1 say" R'

set color to &kwh

@Ut 021. 77

€23,7 say 'viewonly data for material simlar to highlighted naterial'
@22.7 say 'view data for all materials, starting at highlight*

@24,7 say 'Return to previous screen'
endi f

set color to &kwh

i frecno0>PTd +15
set color to Aylwh
@5, 73 My chr(24H"PgUp" +chi (24)
set color to Abkwh

endi f

i f polut ant =p2
set color to Aylwh
@19, 73 say dit(25)+"PgDn"+chr(25)
set color to &hkwh

endi f
set color to &bbkwh
i =0
do summbar with rw+l ,ioprcc.i
do while i=0
do while i=0
| Ei nkeyO
enddo
ifi=35
1=0
do help with S
endi f
enddo
+pages around in summary screen*
do case
catcisl13.or.is81
close all
return to naster
casei =| &&I'1 OVB
gotopt cl
casei =6 &&END


NEATPAGEINFO:id=9BD1900D-497C-47F6-B971-3CD819A99DB6

NEATPAGEINFO:id=4B39B3AC-AC30-49CD-A1BE-C5D7A2A9E7F7


do while pol I utant=p2 cl ear

skip public all
enddo ifi=8
*sklp -1S 10 last record is not at top of page store .t to all
skip-1S el se
STORE . T. TO BOTT store .f. toall
do while pollutant o p2 endi f
skip
enddo do keyup
@19.0 select 1
case i= 18 & &pgup do detail
vait ' skipping up IS records* store .T. to once
skip - (15+(row-6)) got oOLDTOPREC
do while pollutant <>p2 | oop
skip endcase
ENDdo store recnoQ to toprec
goto ptcl enddo
casei =3 &&PGDN return
ct=l *End of Summary
do while .not eof0.aiilpaiiuants™Aiid. ct<9
ct=ct+l
skip >> SUNVEEAR  ~
enddo
| FEOFO PROCEDURE summbar
GOTO BOTTOM paraneters |rowrec, i
store .t. to [ott *inenu selection frompollutant/enission screen
ENDI F bar poi nt =|
DO HI LE pol luunt o * I'rowsl row |
SKIP-1 set typeahead to S
store .t. to bott chosen=. f.
ENDDO store " chT<rowi - chr(c(d>»cliiGi)tdii(wde)« Clii<calar)'tofi&
ct=0 load cfill
**J1iMp op 10 or top of polliitant, whichever st set index to
do while pol | utant=p2.and. a<10 store "tosing
skip-1 store 6 to frow
ct=ct+l if dontpnt
enddo store low to row
skip el se
case i=5.or.i=24 store 6 to row
do sumbar with rwf 1 .toprec j endi f
casei =82.or.i=114 store 8 to col
wite=.f. store 1 to hi
cal |l savescr with 'r2' store 3S to wide
return *sets first bar to whtte/rcd
caie i«9.or.i=-8 &F 10 or F9 Eursor col or
cal | savescr with 's3' store 31 to col or

XL
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PUBUC PO NTER
do while .t.
call cfill with &ill
PO NTER=REC
do case &8not used on fint pass fromcdling pgm
case i=24
if row<lrow
rowcount =n>wooai i t +1
rcc=recH
poi nter=rec
‘normal col or
col or=113
i =0
endi f
| oop
casei =113.0r.i=81 &&Q

close all
retumto naster
case i =5 && up
if rowsfrow
rec=rec-|
poi nter=rec
col or=113
i=0
el se
endi f
| oop
endcase
set talk off
i=0
ct=0
if pointerotec
@20, 50 say pointer
@0, COLO+1SAYREC

@21,0 say 'WARNING 11 Programerror... dau may not match material ot reference'

endi f

point=.t.

do while point
point=.f.
1=0

do while i=0
do while i=0

i =i nkey()

enddo
ifi=35
i=0

do help with 1

endi f
enddo
ifi=72.0r.i=68
store .L to hip5
do hel ptxt
point=.L
[ oop
endi f
enddo
do case
casei =24 && >Dn
i=0
if rowolrow
poi nter =recc-|
endi f
if rowlrow
col oi =113
endi f
call cfiUwth &ill
r ow=r ow+l
rec=recH
col op=31 &&whi t eoni ed
bai poi nt =bar poi nt +1
case i =S
=0
if rowofrow
poi nt er=rec-|
endi f
if rowsfrow
color=l13
call cfill with &fill
rec=rec-|

bai poi nt =hai poi nt - 1
*ciinor

col op=31

ROWEROWV |

el se

*normal col or

col or=113

caU cfill with &ill
*row=r ow- |
Eursor col or
*col or =12

endi f

casei =113. or.i =81 &&Q

XLI
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close all SUBTOTSEC=STSEC- ENDSEC

return to master TOTM N=STM N- ENDM N
casei =13 M NSECS=60* TOTM N
Iei um TOTSEC=abs( M NSECS+SUBTOTSEC)
casei =114. or.i =82 &&NnRr store LTRIM STR(TOTSEC)) to sec
store .t. to nore do cmaster
return store .t. to display
ot herwi se return to nmaster
retum *END OF TI MER
endcase
enddo
got oi ec CIUUSERPFI >< >~
RETURN
*Endof Sui hnbar PROCEDURE USERPK
*[ | USERPI X: displays the users choices at the
* bottom of the screen
el LI | NE=ER - « called from BAR PRG
if .not. blank
PROCEDURE Tl MER if reentry.or.nochange
*// TIMER  Time nodule, calls |ocate.prg where searching nochange=. f.
* begins, returns here to collect ending tining retum
* mar ks endi f
* cal |l ed from MAKESTRG do case .
) case pass=2
store .f. to test set color to &bl cwh
store' ' to tunerl,tiner2 timer3 @19.58 say "< >"
set tallc off set color to &lwh
pass=:| @19, 60 say ' Selections'
set exact on set color to &bl cwh
public xstrhatched,sl,s2,s3 if z="AUTHORS ".or.z=' DATB
store” toxstr @20, 51 say string
store 1 to finished el se
store time() to starttine set color to &kwh
**hegl n searches @20,51 say substt(&l,I,27)
doSEARCH endi
** searches finished case pass=3
store time() to endtine if z=" AUTHORS . or. z='DATE
store val (substr(starttime,7,2)) to stsec @21,51 say substr(string, 1,27)
store val (substristantime, 4,2)) to stnin el se
store val (substr{endtime, 7,2)) to endsec set color to &hkwh
store val (substr(endtine, 4,2)) to endnin @21,51 say substr(&z2,1 ,27)
store .t. to again endi f
if stsec<endsec case pass=4
sl sec=st sec+60 if z="AUTHORS".or. z='DATE"
stinin=stmin-I @22,51 say substr(string,l,27)
endi f el se

XLl 1
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st t c ol or T o <z k< \ /i AVAV.— U B o

@ 22,51 say iub(ti =&=z3, 1. 27) endi f
L— 3 oan WK s BN - L—— I o B e BR as——— W _——— ——
endcase sSset col or Tt o b k< \ AN
set c ol or T O < b k< i ernnddo
— 1 _—— | o — -_=m = " m
store . T . to bl ank * EnNnd of ut i l i ty
endi f && f not bl ank

return

*Endof userpix

ol CUIJTI1 L1 T Yy ==~

PROCEDURE UTI LI TY
Qility
set color to &whld(
cl ear
public xmonitor
do while .t.
ifiscolor()
@2,5 say "Your conputer video sigM is cdor/gnphics"
@3,5 say "Are you using a c(ternonitor? (YIN"
wait" to xnonitor
el se
endi f
if xmonitor$' YyNnTtFf'
else
| oop
endi f
do case
case xmonitorS YyTt'
set color to wn,bg/bg

cl ear

@2,5 say ' Some color displays do not distinguish between white and bright white.'
set color to &whbk

@4,5 say 'Is there an intensity difference tietween these two lines? (YIN)'
wait" toxwhite
set color to bg/bg
i fxwhiteS YyTt"
store "whiteplus" to displaytype
el se
set color to &kwh
@6,5 say ' Your monitor/video card conbinaticmdoes not distinguish'
@7,5 say 'between white and bright white.'
store "whiteonly" to displaytype

XLl
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APPENDI X C
dMAPS USER S MANUAL
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d MAPS

a database of Mcro-Environnental Air PoUuti<H Sources

James C. Reaves

UNC School of Public Health
Chapel HIl, NC

Decenber 18,1987

for 1BMAT or Conpatable Cong)uter
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50 Tenper atum Sarpl e Ral e
.. P YN User Data Cel anu
iisii Condi ti ons Si Net Eod
User Field SubM of natching records Sh%r{plléé\g
9sA. SarnpLng PoH bBF
PcUut ant 1
IS0 10 o HI '
i feK* we > 1 User Data: Kf eaf t ueni ent
Unit!
10 Expcaent
% Rel ative | MTEm P
Humi dity Uicr Field 1 1
Ui erDua 1
10
Cond no Ui crFi el d2
U>er DaU2 1
- i i i i Figure E Representation of the relat|onsh® between databases In dMAPS. Each specific Item (record) In each database
lt:)*g%[aShDdaFﬂH%ggléo%n%thf h}{FqﬂWﬁ Fﬁg?hagﬁb lelﬂﬁ{r|£|%{j”gn{hﬁ£dfn Fﬁghf ,Fﬁgﬁdnﬁ'SSPa%séPepEF'éﬁmm 3 I assodatad to related records In the database |medlatiey below It. This structure allows Informtion to be related in data
the Cond no field In COND. DBF Wl have omg one record with a value of 4, while the Cond_no field searches from general to speclic; or once spedfic Hens are selected by the user, upverd, fromspecific Items to their gene
in the SAVPIE, DBF may contain many records with the value 4! characteristics:
Numeral s are the nuirber o< characters allowed In that field.
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SoHVJU W

Uni que for every record in this daubase, this field value associaies each record in M
with several associated records in the next ranking daubase, POLLI.

Condjto (4)
Afield containing the condition number in the previous ranking daubase widi which tU
record is associated. Many records in this daubase may share the same cond_no.

POLLI DATABASE

This daubase contains infomiation concerning the final test results, including neasured enissions for

every pol [utant in the daubase. A'so included here are the user defined abels and dau fields, and specific
commenu concerning any individual pollutant and its test condition.

*Polut am ( 30)

This is the chemical name of the pollutant that ves evaluated under the conditions of the
experi ment

Measuremt (30)
The air concentration of the pollutant emitted by the source material being tested.

Units (10)
The units of concentration of the pollutant measured as reported by the CTJginal article. This

may be in PPM My/nB, or any other appropriate units. If both CX3S and English units are
reported, OGS units are preferred.

B qMrei a(3)
Vhen measured concentration i extremely large or extrenely smll, there may not be enough
roomin the neasuremt field to accomudate these nunbers. Uthis is the case the exponent
field my be emloyed to allow meaningful entries in the measuremt field.

Conment  (150)

This coment field is associated with each pollutantM easurement value and is available for
detailed description of how this particular test or condition is unique.

Userdatal (20)

Hisis one <tf two user definable fields, and is called the User Defined Label in the dauc
screen. The user may enter any |abel into this field, and associate any daUwith it in the Uerl
field, whichis called Dalin the entry screen. Any type of infomiation or comment
coocetning this pedlutant and this condition my be entered in these fields.

Userdatal (20)
Second of two user definable fields.

Userl (10)
The dau field associated with the Uaenlaul fidd wiich oonbuii itt Iabd.

User2 (10)
The dau field for the Userdau2 |abel

Sanmpjio (4)
Afield conuining the samde nunber which
particular samp_no fromthe previous ranking
daubase may share the sane sanp_no.

noords in this databaie witii a
SAVPLE Many recoi df in thui
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COND DATABASE

Nonnadon concerning the experimental conditions aie contained in this daubase. Either auleriil
condi tion or environnental condition factors effecting emissions fnnn are in this daubase.

Prej:ondi (40)
Any pre-conditioning of the source material before the beginning of the test is Ntered hen.

Test _dur(35)
The test durationis entered here. This is not the same as the sampl dur field in the

sanpl cdbf, which is the duration of the samding activity, but is the duration of the entile lett
tuider any particular condition.

Test _due(50)
A short verbal test descripUon, including any information which may be usefiil to the dMAPS

user.

Operjar (37)
Any operating paranmeters, environmental or otherwise, which may have had an effect on the
outcome of resulu of the test

Tenp_Deg_C (30)
The tenperature In degrees Celsius under which the test was conducted.

Rel Jt wdl( W
Ihe percent relative humdity under which the test was perfonned.

Vent _rate (20)
The ventilation rate of the material during the time the measurements weie being talcea, or
during the time of the entire experinent, whichever is nore appropriate.

Mat j i u( 35)

Miterial size, the surface area or any other measurranent identifying the amount of material
eval uat ed.

Qther_Cond (150)

Any other operating conditions which may be of use in evaluating the dau. Any special

conditions of the test, special environmenul ccmditions, or coments about the test are
included in this field.

G »idjio(4)
Uni que for every record in this daubase, this fidd value associates each record in this daubase

with several associated records in the next ranldng daul >ase, SAMPLE See Kgure D for the
ranking of the daubases.

BU)Ii0_no(4)
Afield conuining the bibliography nunber fromthe previous tanking daubase with wiiidi the
record i associated. Many records in this database may share the same bibliojio.

SAMPLE DATABASE FI ELDS

Ihis daubase hoUi idbimalion concening san{de collection procedures and analytic methods.

Sanpl J' er (30)
[hisisIteinpte periodicity: Continuous, Periodic, Integrated, etc.

Sanpl _Ratt (30)
Hus SdA BiU dw sanpling rate at which the pdlutant was measiued, such as Usn/Ininuie.

Sanpl _Dur (20)
Tlie sanple Airation, the length of time a samide was taken for evaluation of tlie
froma particular mterial/condition conbination.

Sanpl j t et h(70)
This is the method used to collect or measure the pdlutant emitted by any particular sounse
material. The sample method includes entries such as charcoal tube, direct reading
cdorimetric tubes, or inpnger collection into distilled vater.

Sanpl jize (10)
Sampl e size, the amount of sanple taken for analytical neasurement. This is not the statiRical
sanple size, nor is it the size (tf the material fromwhich pollutants were neasured.

Analytic (70)
[1ie analytic method used to determine the concentration of pollutant collected in the sanple
device. When direct reading instruments are used to deternine the pollutant concentration, Ihis

field can be the sane as the sanple method or the nethod that the direct reading instrument
uses to deternine ccntentration.
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DATABASE FI ELD STRUCTURE AND CONTENTS

The following are descriptions of the data fields contained in the dVAPS program dat abases. The
dMAPS iwogtam contains five databases, BnJO. SCURCE, COND. SAVPLE, AND POLLL Tlie
numbers encl osed in parentheses after every field name indicate the nunber of spaces allocated in the

database to that field. Field names which are prefaced by an asterisks are fields which may be used for
searches of the data.

Bl BLI O DATABASE

This database deals with the information concerning the published aitide in which the data vas found.
AU data in the other databases ares associated with a parent article contained in this daubase.

Abstract (10)
This isaspecial fieldin dBASE 111 called a memo field. Enployed in every BIBLIO record, it
allows large descriptive narratives to he associated with each individual record with out taking
up Urge amounts of storage space. In this case the field contains the abstract of the published
article associated with the record being viewed. The abstract is physically located in the file
BnJO. DBT, but is linked to the database via this field.

*Aut hon (150)
This field holds the names of the authors of the aiticle. Listed in the order in which they

appeared on the original atticle heading, all authors are listed except when the |ength would
exceed the 1 SO character maxi mumlength.

me (200)
The original title of the article, book, or publication as presented in the original publication,

*Date (4)
The year the aiticle was originally pubhshed.

Refer (150)
This field holds infoimation concerning the reference publication fromwhidi the article was
gathered. As well as die publication, other reference information is included in this field such
as reference publication volume nunber and the pages the aitide occupes in the publication.

The previous four fidds, when appended together by the dMAPS program forma classical bildiographic
reference: Authors, Title, Journal Reference, and Publication Date.

Bi Ui ono (4)
The nunber linking this database with the source database, and indirectly with all four other

dat abases. Each bibliography record in the BiUo database receives a unique biVejio which

associates all dau throughout the database with its original journal aitide. See Figure Dfor the
ranking of the databases.

SOURCE DATABASE

Thi's daubite hMinfonaal iaa oaoeining the indoor air pollution |aooe duM.

*G oup(15)

Thi's is the broadest division for indoor air pollution sources and generally includes such
classifications as Méter, Combustion, Consurer Products, and Stnttural Materials.

*Chaegor y(30)
Thi's dassificaticmis somewhat nore specific than Group, but still is related to broad types oi

indoor air pdlution sources. Types of entries in this area are Textiles, Insulating Materials,
Plastics, and Ap[died Coatings.

*Mat erial (60)

This field is the dassification that deals with the most specific sources of indoor air polutanli,
and includes specific source materials such as Plywood, Paint, Carpet, and O garettes.

Sourcejio (4)
Unique for every record in this database, this fidd value assodates each record in this dalbase

with several assodated records in the next ranking database, COND. See Hjure D fw the
ranking of the databases.

Ba>li0_no(4)

Afield containing the bibliography nunber fromwhich the record is assodated. Many recoid
inthis daubase may share the same biblio_no.
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[f the logical operator is "AND' (Ainteisect B) the program deternines which aiticle ID nunbers are
conmon to both strings. This resulu in a String Cwhich contains ID nunbers for articles which have
infoimation concerning search criteria A and search criteria B. Conparison for Aintersect Bis
perf(»med in the CX) MPAND program

Vhen three different databases are searched, the process is nearly identical. Inthis case however, when
string Ais compared to string b the result is stored to a newstring A The string fromthe third database is
conpiled, stored to a newstring B and then conpared to A Vhen the programhas searched through al
the appopriate databases, the final stored string contains a list of all articles which ccntain information
about the user's search criteria. A'though this sounds complicated, it practice it is quite straight-forward
as can be seen in Figure C

The above searching nethod speeds operation of the search in two ways. First, skij®ing records is mich
faster than evaluating themto deteinine if they match a search criteria. Secondly, this method allows
several databases to be seardied and the logical relationships between the databases found without Iinking
themon common key fields. Searches conducted on linked databases are the easiest way to search
miltiple databases in dB ASE 11 Plus, but the mtod is very slowsince the pointers in each |inked
database must be updated every time the pcxnter is noved in any of the databases. In dMAPS this would
requites opening and closing of each of the five database search database in tumto move the p<Hhter

Even though it is done automtically, the opening and closing of these databases takes considerable tine
inlarge databases.

In summaiy, in order to make searching ct the dMAPS databases as fast as possible a dedicated searching
programwas devel oped to search each database separately, conpile lists of matching records in each
database, and then to logically compare these lists against each other. The result is a Ust of aiticles which
contain infonnation related in the manner the user specified in his or her search criteria. Athough
requiring several programmodul es in the dMAPS program this method of searching provides an average
searching speed sixteen times faster than the standard dBASE H Has searching method. This

consi derabl e i mprovenent is speed means that a search taking 37 seconds using the devel oped search
procedure woul d take about 10 minutes using the standard dBASE DI Plus method

A Single Datafile Search:
A-StringA- 001, 002.010, 011, 024

A Two Dataflle search:

String A~ 001.002.010, 011, 024
Strings-  002.003, 024. 025

"AND' relation (AUB)
001. 002. 010, 011, 024

s 0o s> 00 O G4 207511, 02402

"CR' relation (An B)

A="~*001, 002. 010. 011, 024

002, 024
002.003.024.025 =

A Three Datafile search:

String A 001.002,010. 011. 024
String B - 002,003, 024. 025
String G 002.003, 013

[ “Aor B*andC f[*AnB] ] uc|

001.002. 010. 011. 024
002. 003. 024, 025 = 002,0

K 002, 003. 013, 024

.002, 003, 013
(cir
E'ng CTHhetﬂEéehoodlglyl u| rtsher dws)% r? ag]gmgragﬁ ' sd |acf||hearge rf rRa
In |V|éha| search critéria. The mc \n ? [cles are | a L\n sA B an mm
to each other according to the logical Telations \ps asswgned y the program or the user
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DESCBI PTI ON OP Ht OGRAM SEABCH LOG C

The dMAPS program al | ows searches of the database on seven key fields. Hese fields are Goup,
Category, Material, Pollutant, Authors, Dale of Publication, and Journal title. The Group, Category, and
Material fields allow searches for data associated with indoor air pollution sources, while the Pollutant
field allows searches for specific pollutants. The Authors, Date, and Journal fields allow searches for data
associated with specific published articles.

He programal so allows any conbination of these fields to be searched sinultaneously. For exanfe, dw
user may query the programto find all information concerning the emission of the pollutants
formal dehyde and hexane fromthe source material carpet

There are five separate databases in the dMAPS data section, each related to the others through identifying
fields (Bgure B). Athough this type of stntture requires a conplex data relation formula, it is necessary
to utse this technique to save disk storage space. A nore detailed description of database relationships in
dMAPS is given in the dMAPS Stracture section.

Although there are five databases in dMAPS, searchalk fields are found in only three of them The
Author, Date, and Journal fields are located in the BIBLIO database, PolliCant is located in the POX
database, and Group, Category, and Material are in the SOURCE database. Wich databases are

searched depends upon the user's search criteria. If the user picks only a pollutant, dMAPS will search
only the POLLI database, while if the user picks a date and a pollutant, the programwill search the

POLLI database and then the BIBLIO database finding information neeting the user's search criteria. As
matching infoimtion is found in each database the programassenbles a character string identifying

whi ch published article is associated with the match. After the searches are conplete these strings are then
conpared according to the logic operators the user has specified.

Singl e Database Searches

The internal progranming algorithms used to search for user queries has been witten to provide the
speedi est search possi Ue. In order to provide this fast search, the programbegins searching every reconi
sequentially until a match is found, and then "remenbers” the article fromwhich the data cane. The
programthen lesimes the search. To speed the search however, the programnow ignores all records
associ ated with that attide This is useful since once an article is identified as containing infoimtion of
interest to the user it is redundant and time consuming to repetitively re-identify it As other mtches are
foimd at Mer locations in the database, the new article ID nunber is also remenbered and subsequent!ly

i gnored.

At the end of the search, these "remenbered" article numbers are used to allow the data display poition of
the dVAPS programto quickly junp between sections oi the database which contain infoimation
concerning the user's needs. Areas which are not associated with the user's search criteria are quickly
skipped. For exanple, if article nunber ten was the only attide which dealt with the user's query, then
only the data derived fromthat article will be accessed.

Mil'tiple Database Searches

If a user specifies two search fields that are in separate databases, the above procedure is carried out with
each database. The result is two assenbled strings. String A and String B. String A contains the ID
nunbers of the articles matching the first criterium and String B containing the ID numbers of the second
criterium The programis then aide to evaluate the interaction of these two strings via any |ogical operator

the user has specified. See Figure C

If the logical cperator is "OR', as is the case when the user requests information concerning CARPET a
FCRVALDEHYDE, (A union B) String Ais conpared to String B and duplicate ID nunbers are del eted.
Athird string. String C is then created containing all of the ID nunbers fromboth strings. This operation
is performed in the program COMPCR.
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case ENT3_DB2. OR. ENT2_DB2
dbl ook=2

endcase
BEG N SEARCH SEQUENCE BY ASSEMBLI NG A SEARCH STRI NG
DO neakestrg
START ACTUAL SEARCH W TH MASTER SEARCH STRI NG RETURNED TO HERE
i f display
CLOSE DATABASES
do |ink
endi f
enddo
enddo

*

(A
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******************************

**r.prg ----DI SPLAYS LOGO SCREEN, | NI TIALIZES VAR ABLES, SETS

** FUNCTI ON KEYS - - -

set color to gr+/bg

set status off

cl ear

@12, 30 say 'Loading dMAPS...'
SET ECHO OFF

SET TALK OFF

clear all

cl ose all

set help off

set function 2 to 'call curson;'
set delimters off

set procedure to Spath. dmaps2. PRG
*  HOUSEKEEPI NG

store 'e:\newdata\' to path
do col ors

set safety off

save to color all like color*
set safety on

restore fromcol or additive
LOAD CURSON

LOAD CURSOFF

LOAD SAVESCR

LOAD BELL

piiblic localhlp,hlpl, mpZMp3w$4hl5hm

store .f. to Iocalhlp hl pl, hl p2, hl p3, hl p4, hl p5, hel p
set typeahead to 20

set function 3 to 'set color to w#/w call curson;mdi conm'
set talk off

set status off
set scoreboard off
set echo off

public hip,last,PlCK rectot,rec,author,dat, nochange, choi ce, TI TLEVAR
store .f. to hip author ref, dat, reentry nochan? | ank
public string,r, h z,X, | ast, dbf, dbf 1, dbf 2, dbf3, finerl, tiner2, timer3, display

set color to Sblvvh

cl ear

* BEA N DI SPLAY OF Tl TLE PAGE

set color to b/b &bkwh

@3,6 clear to 19,72

SET COLOR TO Sbkwh

@4,27 say ' d M A P S
set col or to Sbkwh

* | NTERRUPT TI TLE AND DO HOUSEKEEPI NG
Store ' '

string, 1, ZZ 23,vQx, eval uation, authnane, firstlet, timerl, timer2, tiners
* BEG N TI TLE AGAI N

@4, 30 say '

@4, 35 say '

@4, 40 say '
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e 4,45 say '
@4,50 say '
*set color to sbkwh

@6 ,11 aay ' Database of Mcro-environmental Air Pollution Sources'
set color to bg+/ b &&bkwh

* MORE | NI TI ALI ZATI ON

Store ' "to ch, booll,bool 2 hi,h2,h3,rl,r2,r3, nodif, bracket

store 0 to pass, | ocal pass

store 'default' to logic

set function 10 to 'FIQ"

* MORE TI TLE

@9 , 11 sAY 'The Departnent of Environmental Sciences and Engineering'
@ 12, 11 say ° f or’ _

@10,11 say ' University of North Carolina School of Public Health'
@14,11 say ' The United States Environmental Protection Agency

@ 15, Research Triangle Park, North Carolina’
@16, 11 say ' EPA Project CR813460-01-0'

D10=" FIG'

* MORE | NI Tl ALI ZATI ON

set function 5 to 'call curson;

store chr(17)+chr(196)+chr(217) to ret

store chrE218g +' '+chr§19lg to bracktop
store chr(192)+" '+chr(217) to brackbot
public eval uatel, eval uate2, eval uat e3

set color to sbkwh

@21,50 say ' Any key to continue..,’

set color to & dwh

@0,0 SAY 'Version: 0.97

@22,1 to 24,79 double

set col or to Sbkwh

@23, 4 say chr(17)+chr(17)+" Devel opnent Version —NOT FOR DI STRI BUTI ON
"+§hr(}6)+chr(16)
public ENT2 DBL, ent| clbl,ent2 db2, ent2 db3, ent3 dbl,ent3 dh2, ent3 db3

store .f. to display

store .f. to entl _dbl,ent2 dbl,ent2 db2, ent3 dbl,ent3 db2, ent3 db3
store -t. to again

* show main menu as next screen when starting new

do while again

pas3=l

store ' ' to ch,booll,bool 2,hi,h2,h3,rl,r2,r3, nodif,bracket

* BEG N PROGRAM EXECUTI ON

do mai nmenu

store .f. to again

* PROGRAM RETURNS HERE WHEM ALL EVALUATI ON CRI TERI A SPECI FI ED

do while .not. again SSagain given .t. value in TIMER

store ' ' to evaluatel, eval uate2, eval uat e3

* SET VAR ABLE DBLOOK DEPENDI NG ON LOCATI ON OF SEARCH RECORDS
publ i c dbl ook

do case

case ENTI JDBI.OR ENT2_DB1. OR ENT3_DB1

dbl ook=l

case ENT3 DB3
dbl ook=3

n(A)
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-Source al so increased because Biblio no changed and source i's now chipboard

-Condi tion increased by 1 because the previous no.'s changed and the test
conditions are different in this article

-Sanpl e=13 due to change in numbers above, Sanple=14 because CH20 hat a

different sanple/anal ytical method than that for hexanol and Iso-propanol (which
have the sane).

Vhat woul d you do for the other brand of chipboard? Should you change the source
nurber since it isadifferent manufacturing product? Or would it stay the same? The
answer is that it would remain the same. No infornetion under the Source section is
changing: the grog woul d remain Structure, the category would still be Wod product,
and the material Cnipboard. If a different brand nane or other infonnation ves unique

to this piece of chipboard the additional information could be entered in the paraeter
"Gt her Conditions'

Pol lutants tested from chipboard emissions

Fonnal dehyde Hexanol propanol , iso-
Bi b. =2 Bi b. =2 Bi b. =2

Sour ce=3 Sour ce=3 Sour ce=3

Condi tion=8 Condition =8 Condi tion=8

Sanpl e=15 Sampl e=16 Sanpl e=16

-Condi tion no. increases because new information is placed in "Cther Condition*, an
entry under the Cond section. Remember, any tine an entry in any sectionis
changed, the key number in that section must be changed, as well as all key
numbers below it in the hierarchy.

The fundanental ideas to renenber are to

0 Cotain list of last Bibliography, Source, Condition, and Sample numbers used to

enter data.

0 Assign the [nitial set of nurbers to a newarticle by increasing the last entered set
by one

0 Increase a section number when data wittiin an article has changed

0 Coserve the hierarchy of nunbering; remenber to increase those section numbers
beneatti tiie one you change additional comments about format. All existing
database information has been entered using the format given in the exanple
found in Data entry. Consistency is inportant if one wishes to compare different
research efforts presented within the database's library. Strict adnerence to the

sequencing of nunbers is paranount. Once the integrity of the Section nunbers is
conprom sed, the database | ooses its search foundation. Thoughtful preparation

makes a sound base to work from

This indoor air pollution database has been designed to allow the user to enter new
data into the existing structure. Fundamentally, a researcher can update his own wort<

or ttiat of his colleagues to keep abreast of new information. Wth the ability to add
new data comes the responsibility of entering tiie information in a manner consistent

With the original data entry. Deviations fromttie structural format may corrupt the
integrity of the database. The intention of this section has been is fo quide the user
through some data entiy. Exanples have been included to illustrate significant points.
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Now let's look at what happens if we continue to input data for the mediumhiel rate:
Pol | utants tested using heater at mediumfuel rate

Nitrogen dioxide Nitric oxide_ Carbon monoxide
Bib.=1 Blb. =1 Bib. =1

Sour ce=1 Sour ce=1 Sour ce=1

Condl tion=2 Condi ti on=2 Condi tion=2
Sanpl e=3 Sanpl e=3 Sampl e=4

-Bibliography is still 1 because article I's the same
-Source al so stayed the same
-Condition increased by 1 since we're at nediumrate instead of bwfuel rate

-Sanpl e nunber increased to 3 hecause we increased Condition nunber (renember

the hierarchy rule), and Sample=4 for CO because again, the difference in
sanpling and/or analytical nethods.

The same [ ogk; would hold tme for high fuel rate conditions:

Pol lutants tested using heater at high fuel rate

Nitrogen dioxide Nitric oxide_ Carbon monoxide
Bib. =1 Bib. =1 Bib. =1

Sour ce=1 Sour ce=1 Sour ce=1

Condi tion =3 Condi ti on=3 Condi tion=3
Sanpl e=5 Sanpl e=5 Sanpl e=6

W will continue this exercise by taking alook at what happens if the author reports
em ssion data froma second source. V' will assune that research was al so done

using the same three test conditions on a natural gas space heater:
Pollutant tested using a NG heater at low fuel rate

Nitrogen dioxi de Ntric oxide  Carbon nonoxide

Bi b. =1 Bl b. =1 Bi b. =1

Sour ce=2 Sour ce=2 Source=2
Condi ti on=4 Condi ti on=4 Condition=4

Sanpl e=7 Sanpl e=7 Sanpl e=8

-Biblio_no=1, still the same article

-Source no. is increased by 1 because the source is now a natural gm heal er
instead of kerosene heater

-Condi tion nunber is increased because we changed Source no.
-Sanpl e nunber al so increases by 1 since Source and Condithn nunber changed

Continue the bgic by filling in the nissing nunbers:
Pol lutant tested using a NG heater at nediumfuel rate

Nitrogen dioxide Nitric oxide_ Carbon nonoxide
Bib. = Bib. = Bib.s

Sour ce” Sour ces Sour ces

Condi ti ons Condi tions Conat i ons

Sanpl e? Sanpl es Sanpl es

Pollutant tested using a NG heater at high fuel rate

Nitrogen dioxide Nitric oxide_ Carbon monoxide
Bib.s Bib.s Bib.sl

Sour ces Sour ces Sour ces2

Condi tions Condi tions Condi ti ons6
Sampl es Sanpl es Sanpl e=12

Now that you have mastered number assignment within an artfde, tefa look at what
woul d happen if you wanted to enter data fromanother articie. The teoond auttior
studied enissions from?2 brands of chipboard.

Pol utants tested from chipboard emissions

Foni al dehdve hexanol  propanol . iso-

Bi b. s2 Bi b. s2 Bi b. s2
Sour ces3 Sour ce=3 Sour ce=3
Condi ti ons? Conditions/ Conditions/

Sanpl es13 Sanpl esl 4 Sanpl e=14

-Bi bl iography number increased by 1 since this is a newarticle {Renenber the
hierarchy rule, all nunbers beneath must also increase by 1)
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Ref erence

G oup

Cat egory
Materi al

Pretest cond

Test description
Test duration

Qperating pararet er
Tenperature Deg C

Rel ative humidity
Material size

Ventilation rate

Q her conditions

Sanpl e type
Sanple rate
Sanpl e net hod
Anal ytical nethod

Pol | ut ant

Emi ssion data

exponent

units

Conment s:

User |

User 2

Data in the database are related by key numbers associated with the Bibliography,
Source, Condition and Sanple nunbers used. These numbers are essential to the

APCF 99(3): 233-240{vol . (no.): pages)

Conbusti on
St ove
Natural gas

Condi tioned 12 days at anbient tenp.
Chanber study, 34 nS

24 hours

4 burners operating at high fuel rate
50

30%

12 cm X 34 cm X 56 c¢cm

1.5 ACH

Source is an unvented natural gas stove. Fuel rate

35,000 Unhr at 50%efficiency.

Cont i nuous

1 L/hrSanpl e duration 6 hours
TEA coated acrylic tube

Mdified parasoaniline

Nitrogen dioxide
1.0

10+7

ug/ Kg

Standard deviation for enission data = 300 +/- 50

ug/ Kg, where N=89. Researcher reports NO2
concentration increases with increasing fuel rate.

{open for user to input data of his own, or put data l

other standard units}
{Second user data field}

database in that they formthe Iinking variables upon which the search procedures
operate. Each unique article is assigned a consecutive unique Bibliography nunber,
the Source, Condition and Sanple nunbers are al so assigned consecutively within an
article as any parameters within each of these three fields change. These four
nunbers (Biblio_no., Source no.. Condition no. and Sample no. respectively) forma
hierarchy within tfie database. Once one of these numbers is changed within an
article, all nunbers beneath In the hierarchy (and also beneath in the data entry
screen) are increased by one. This is an inportant fact to keep in mind while
organizing and inputting new data.

Data entry up to this point probably seens al most inpossible to do successfully, but
fear not, it is not really that conplicated.

The first article entered into the database was given Bib=l,

the first source identified was assigned Source=1, the initial test conditions were given
Cond=1, and logically, ttie first sample conditions used to obtain the first emsshn data
reported was assigned Samp=1. As more data was entered fromthis first article.
Source, Condition, and Sanple nunbers changed to reflect newentries. Bib did not
change until a new article was begun, and then Bib hecame 2.

Ve will use ttie past exanple as an exercise in assigning section nunbers.

The auttior of the first article reported source emissions froman unvented kerosene
space heater using ttiree different testing conditions (Iow nedium and high fuel
rates). The follow ng nunbers were assigned during data entiy:

Pol lutants tested using heater at low fuel rate

Ni trogen dioxide Niti'ic oxide_ _ Carbon nonoxide
Bib.=1 Bib. =1 Bib.=1

Sour ce=1 Sour ce=1 Sour ce=>1

Condi ti onal Condi tion=1 Condi tion=1
Sanpl e=1 Sanpl e=1 Sampl e=2

-Bibliography is L since tfiisis ttiefirst article
-Source is 1since thisis ttie first source reported (unvented kerosene heater)
-Conditionis 1sinceit alsois the first reported (lowfuel rate)

-Sanpl e nunber changes from1 to 2 for QO because although not shown here, tKe

article indicated ttiat COwas sanpled and/or analyzed in a manner different from
NO2 and NO
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Entering and structuring data

by
Li nda Mann

After selecting an article for entry into the database, highlight key points expressed
within the document. Look at what information will be needed under each section
(Bibliography, Source, Condition and Sanple) to complete data entiy. Cok>r-coded
highlighting of each parameter has been very helpful in reducing the time needed to
organi ze and enter data.

(One such organi zational fonnat is presented bel ow with suggested information to be
included within each section.

0  CGeneral information
0 Description of test
-chanber study

-roomor house study
Duration

Paraneters tested
Test results, limitations,
and/ or recommendations
0 Conditions
Pretest conditioning used
Condi tions such as
-terrperat ure
-relative humidity
-air exchange
-fuel typelloading rate
-other condition factors
o Data val ues
Appropriate chart data

Data found in summary or
other text statements

0 Inskunentation

Type of sanpling used
- conti nuous
- noncont i nuous
-intermttent
Duration

Sanpling nethod used

Nunber of sanples taken
Anal ytical nethod used

The key to efficient and effective data entry i's organization. Before entering any data,
develop a plan of action. Examine the information the researcher presents In the
article, and notice his research k>gic. Researchers may report emission data for a
variety of sources under various condtkins, and may indicate several different
polTutants. Don't let the amount of data overwhelmyou. The first article is usually the
hardest to enter, but once you learn the ropes data entry becomes almost routine.
Mich thought has gone into the experinent; a little more time taken to examne the
structure of the report can save a lot of time in entering the data.

[f for example an author reports emission data for three source materials in the same
article, enter aH data for each source before starting the next. Ina nore conplex
article where five pollutants are reported using three test conditions of single source,
enter all five pollutant data for one condition before beginning another test condition.
In other words, don't enter all conditions for one pollutant and then repeat the process
for the other four. This strategy not only saves tine, but as you will see it also helps to
keep the nunbering sequence manageabl e (see data input for an explanation of the
numbering hierarchy).)

Successful data entry relies on the user inputting appropriate text and datain a

manner consistent with the fomiat used initially in the preparation of the database.
Deviations fromthe established quklelines coukl corrupt the integrity of the database's
search capabilities. After that word of warning, the real art of data entry begins. The
highlighting and organizational skills used in preparation of data entry are now tested -
man is pitted against machine at |astl

Begin with the first section, Bibliography, and proceed, referring to the sanple data
entry screen in this manual as necessary. Not all database paraneters will be used in
eveiy artksle. For exanple, not all researchers report the relative hurklity ofthe test
conditions. Enter data for ail applicable areas. The following illustrationis presented
as an exanpl e of what types of information go into each section. Section nunbers,
whi ch are necessary for the database to keep track of the relationships between data
entires, have been left oul An explanation of their meaning and assigned values is
presented in Data Input. Al information hereinis fictional data, and does not reflect
true research data, but is given purely to showentry formt:

Aut hor Smith, J.D., MD. Ames and C.F. Jones
Title I'ndoor Air Pollution: A Research Effort
Dat e 1990
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| MaEat ry

Data entry for aMRPS is achieved by entering data and bibliographic informtion fromarticles
Inaspecial mdule (rf the program The informtion entered in this area is stored in afile that
IS not incorporated into the full dVAPS datafiles until the user requests it. This method speeds
Up data entry and makes the data nore easily appended or changed.

The data entry module is reached fromthe main meny screen, while the command to i*xlate the
(MAPS datafiles with the newly entered information is in the Uilities module. These two
actions are separated in order to discourage the frequent updating of the main dafafiles for just
a fewrecords. Frequent updating is undesirable since it takes time to order and index the

newl y updated datafiles, and al So because it becomes more difficult to correct entry errors once
the new data has been incorporated into the main datafiles

As can be seen in Figure A the data entry screens are divided into sections with each section
corresponding to ong d the dVAPS datafiles. Athough the user mist keep track of the
structure of the data entered into the program effort has been made to make make this task as
easy as possible. Repetitive typing has been mnimzed, and the input screens have been
Organi zed in such a vy that user can most easily determine the datafile stractute,

In Older todothis the data entry screens have the entry bl anks arranged in order of increasing
specificity. The bibl fographic nformation comes fimsince this will not change throughout the
article being entered. The next section conuins the entry blanks concerning the sources of

ol | utants covered in the article, while the next section contains information congerning the
different conditions under which the sources were eval uated. The final two sections contain
information about the sampling method for each of the sourcel condition rel ationships

menti oned above and, finally, about the evaluated pollutant and associated test results.

This struaure makes it relatively easy to enter [arge amunts of data for single articles. Wen
e user first beging entry for an article all of the entry blanks are emty, and the user fills in all

the appropriate bl anks, The user then calls up another screen to fill in, but since mich of the
informtion will be identical the next screen appears with the newentry blanks filled with the

ofd information fromthe previous screen. The user may then change only those itens that
require it The first screen, completely filled in by the user, and eveiy subsequent screen
partially filled in by the user constitute one record each in the dVAPS datafiles.

The arrangenent s sudi that if any itemis changed only items in its imediate section or in
the sections belowit need be updated. For example, if an author conducted research on two
pol [utants under i dentical conditions and used identical sampling methods, only the pollutant
and results and accompanying units would have to be changed, everything else woul d be the
sae. (n the other hand, If the user began entering data froman article concerning a different
source material, all entry blanks wthin and beneath the section containing MATERIAL would
voul d be candi dates for diange. Again, no areas above it would have to be altered.

The hierarchical format of the data entry screens make it almost as fast to enter data for an
article dealing with 10 pol futany as for ong dealing vith only ong pollutant. Although it nay
be possible on fijtute versions of AVAPS, the programis not now able to automatically
determne the relationships between data in an article. This usk mist be done by the user,
Aoain, this is mde relatively simle by the hierarchical Stractute (£ the data input screen.
When any itemis dianged, the corresponding key number in that section and in all sections
below it nust be increased by one. This technique relieves the user of mst of the task of
keeping track c* the relationships betveen article data.

s the user enters data fromarticles, the datais stored in a temorary datafile called

UPDATE. DBF. Thi's file is stored and appended until the user determnes that its information
shoul d be incorporated into the madn VKPS datafiles. This makes it easy to stop in the
madle of entering data for an article and to resume later, The pro%rameither Di CKS Up where
the user last stopped, or presents a new blank screeen to begin another artide. A series of
Questions at the begitming of the data entry screens determne which entry screen should

appear .
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dMAPS Structure

Dau in the dVEPS programs are contained in five datafiles. Each of these datafiles holds dau oonceraing
aparticular type of dau. For exanple, the SOURCE DBF datafile hol ds dal concerning source mterials
whi ch were evaluated for enissions, while the BIBLJO.DBF datafile holds daU concerning the

bi bl ographic information about the publicati(»i fromuhich the dal have been collected. The infonnatian
inthese five datafiles is related to the others by key fields.

Each datafile contains units called records. Inthe Biblio datafile each of these records conuins several
types (rf infonniation (Authors, Journal, Article Title, and Publication date) about one particular
oublication, I nformation has been entered for forty different articles, there will be forty records, ead
having informtion about a different article. There 15 an additional field in each record, normally invisible
t0 the user, which contains a unique identification number for each article, and sois therefore unique for

each record.

Information about Sources of indoor air pol [utants are held in the Source datafile, just as bibliographic
information is held inthe Biblio datafile. However, each record in the Source datafile also contains a
sl piece of the Biblio datafile: the 1D nurber of the article inwhich i dalvas found. Therefore, any
oubli shed article isted in the Biblio datafile whidi deals vith several source mterials will be Linked to
only those records in the Source datafile which share its ID number. Conversely, any specific record in
the Source datafile can immediately be associated with its parent recwd in the Biblio datafile due to their

comon | D nunber.

Thi's type of structure means that for every record in the Source datafile it is possible to imediately have
access o all of the infoimation about ts bibliographic origin held in the Biblio datafile. [t is this type of

D nurber Tinking which will associate every piece of information in all five datafiles with the
informtion about its publicatian article.

Since the daps database conuing five datafiles, the relationship between them becones mre conpl ex.
Each of these datafiles is related only to the datafile above and belowit. The Source datafile for exam de,
I§ related to the Biblio daufile as described above, but is also related to the Cond datafile in exactly the
same vay that the Biblio datafile is related to the Source datafile. In other vords, each record in any
atafile i refated to ong and only one parent record in the datafile above it. [n turn, that parent record I
related to only one grandparent record in the dalfile above it. This chaining continues until the topmost
datafile, Biblio, s reached, which contains the most general infomation associated with any piece of dau.
This diaining al lows eveiy individual record inany of the datafiles to have constant access to al of the
more general information concerning it which has been entered into the other dVAPS dalfiles. Figure D
IS graphical represenution of the logical [inking of the five daufiles, while Figure E displays the sam

relationship inadifferent manner. Figure Ealso [isu the fields in the datafiles which hold the 1D
nunbers, and indicates how they relate the daufiles to those above and bel ow

Even though it vould be more direct and would result insimpler datafile strctures and seaidiing
programs to put all the inforiation in ong |ag datafile where al| information fromone biliograghic artide
15 constant| X associated, 1t vould take up far foo mai Storage space to replicate all the bibliographic
infom ation for each of the different conditicns or pollutants coveted inall the articles. It Is therefore
advanugeous to relate tte datafiles to each other via commn fields so that the information common to

mny pieces of dal need be c(mained in only a few records, not several thousand.

There are five datafiles in the dWAPS program each related to the datafile imediately above it in the
datafile hierarchy in the same vey that the Source datafile is related to the Biblio datafile. [Us
relationship is used in two vays in the obAPS program First, this stracture al lous the dNRPS program
0 access any piece of dalin any t* the five datafiles dealing with any SJJecific publ shed article; and
secondly, as any specific piece of dau in any of the datafiles is accessea, the relationshi ps my be traced
Upverd through all the datafiles, ending in the Bldio datafile wth the reference to the originating

publicatian.
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