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ABSTRACT

The details of a Total Human Exposure Model (THEM) that calculates 24-hour exposure
profiles using real human activity patterns and indoor air models derived from actual
measurements of Respirable Suspended Particles (RSP) are described from both the user’s
and the programmer’s perspectives. Included are descriptions of: (1) the mathematical basis
for THEM, (2) the user interface, files, and options in THEM, (3) an example calculation for
the San Francisco Bay Area, (4) the flow of the THEM program, (5) the subprograms and
variables contained in the THEM source code, and (6) methods of adding custom
subprograms to THEM. The source code for version 1.0 of the THEM software (included in
an Appendix) was written in Microsoft™ Professional BASIC version 7.1 for implementation
on IBM-compatible personal computers. [Currently, the model uses the California Activity
Pattern (CAP) database obtained from the Air Resources Board. These data include diaries of
over 1700 adults and children that contain coded information on microenvironments, which
consist of locations and activities. The diary codes correspond to locations in factories,
offices, restaurants and homes (room specific), and whether or not an individual is in the
presence of a smoker. THEM determines RSP exposure by taking the microenvironmental
information from the CAP data and assigning RSP levels for (1) Environmental Tobacco
Smoke (ETS) and (2) ambient levels (from motor vehicles and wood smoke). For ambient
data, actual hourly diurnal particulate measurements are obtained from a continuous
monitoring instrument. THEM computes RSP exposures from ETS using validated models
based on the mass balance equation. Source strengths, smoking rates, room air exchange
rates, and room volumes are incorporated into the model by randomly sampling from actual
distributions of data. An execution of THEM for 381 people on a 33 MHz 486 computer for
both microenvironmental and ambient exposures took approximately 20 minutes.
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PREFACE

This document is part of a series of Stanford University reports on the exposure of
Californians to Environmental Tobacco Smoke (ETS) supported in part by the Tobacco
Related Disease Research Program (TRDRP), Grant No. 2RT0274. The previous reports
consisted of detailed analyses of the California Activity Pattern (CAP) Survey conducted by
the California Air Resources Board (CARB). This report is a user’s and programmer’s
manual that describes the Total Human Exposure Model (THEM), which was developed, in
part, to study the proportion that ETS contributes to overall exposure to Respirable
Suspended Particles (RSP). THEM is part of a new class of human activity pattern-exposure
models that integrate activity pattern data and measurements of pollutant concentration for
different sources and in different locations to produce frequency distributions of exposure for
entire populations.
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INTRODUCTION

The Total Human Exposure Model (THEM) described in this user's and programmer's manual
was developed at Stanford University to compute the frequency distribution of human
exposures to Respirable Suspended Particles (RSP) from Environmental Tobacco Smoke
(ETS) and ambient sources for the populations of California. The California Activity Pattern
(CAP) " data from the California Air Resources Board (ARB) was used to supply diary
data and codes for the locations and the presence of a smoker. Microenvironmental
concentrations of RSP were generated using a Sequential Cigarette Exposure Model (SCEM)
also developed at Stanford University and validated in field experiments. Parameter 1nputs for
SCEM were eltheg estimated by the authors or came from actual data on air exchange rates’
and house footage . Other estimates of microenvironmental concentrations were based on
field studies conducted at Stanford University as part of the Califronia Environmental
Tobacco Smoke Field Survey (CETFS) supported by the Tobacco Related Disease Research
Program (TRDRP). Ambient concentrations came from the a1r monitoring network operated
by the Bay Area Air Quality Managment District (BAAQMD) An example exposure
calculation from THEM for the subpopulation of the San Francisco Bay Area is given in Part
7 of Section IV of this manual. The basis for much of THEM is theSimulation of Human
Acitivity and Pollutant Exposure (SHAPE) Modelz9 1011 A complete description of the
THEM methodology is available in another paper . Although THEM has been designed and
applied primarily to air pollutants, the theoretical framework in THEM can be extended in the
future to dermal exposure and to other exposure media.

Although THEM was first written for a specific pollutant (RSP) with microenvironmental and
activity pattern data for a specific population (California), it was designed to be expandable to
compute exposures for any population and any pollutant. The modular design allows for both
the facile addition of procedures containing any number of mass balance or chemical
microenvironmental models, and the simple alteration of the control structure in a single
module that determines what models are incorporated into a THEM calculation. THEM reads
external text files containing activity pattern data, ambient data, activity and location code
groupings, frequency distributions of physical parameters for models, and physical
distributions of microenvironmental concentrations. These files are all specified by the user,
allowing for the inclusion of data pertinent to the populations and pollutants of interest.

The manual is divided into three major sections. The basis and mathematical structure of
THEM is outlined in Sections I and II. Section III contains instructions and information for
the users of THEM. Programmers who wish to modify the THEM program can find the
information they need in Section IV.
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Notice to Users: This document is intended for scientists in the field of exposure or risk
analysis who wish to conduct calculations of population exposure using the THEM program.
THEM should be used by individuals who have a clear understanding of the scope of human
exposure analysis and the structure of human activity pattern data.

Technical Notice to Users: THEM 1is a group of stand-alone computer programs for use with
the DOS operating system on IBM-compatible XT, AT, 386, 486, etc., personal computers.
THEM is capable of being executed with any monitor configuration and does not require a
math coprocessor. It requires no additional files and uses no special non-text file formats. On
a 33 MHz 486 IBM-compatible computer, THEM takes about 20 minutes to calculate total
human exposure for every 400 people.

Notice to Programmers: THEM was written in Microsoft Extended QuickBASIC version
7.1. The QuickBASIC programming language is completely modular and structured. It is
possible with QuickBASIC to produce understandable code very quickly. A brief description
of the structure used in THEM is available in Part 1 of Section IV of this manual. For more
information on the language please consult the QuickBASIC manual®® or contact Microsoft.
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BACKGROUND

The frequency distribution of exposures across a population is crucial for conducting risk
analyses. However, the task of measuring exposures for all people, including daily, weekly,
and seasonal variations, even just for one pollutant, is quite a difficult and expensive
proposition; and since exposures for different pollutants can vary widely between people,
studies involving small numbers of people can be very misleading. There are two major
methods for arriving at exposures across a population: a "direct" and an "indirect"
method'*'°.

The direct method involves the simultaneous sampling of real exposures and activity patterns
from a defined population, and creating exposure statistics from these data. Exposure data
are collected with personal monitors attached to individuals as they conduct and record their
daily routines. This method is fairly massive since it requires a day-long committment of
many persons and careful quality control for small, rugged instruments, often followed by
chemical analysis.

The indirect method, as exemplified by THEM, combines information on human activity
patterns with information on the pollutants likely to be found there. Activity pattern
information consists of samples of the daily locations and activities of a defined population.
Microenvironmental concentrations are measured separately for the population, and used to
develop mass balance models or frequency distributions of typical exposures in each
microenvironment. The indirect method allows the problem of exposure estimation to be
broken down into smaller segments. Activity patterns for a population can be obtained from
fairly short random phone interviews, and microenvironmental concentrations can be obtained
from short visits to various places individuals in the population typically visit or from
intensive studies of pollutant flow in real locations or in laboratories. Measurements are still
required, but instead of instruments worn by people, scientists measure and model the
concentrations in the microenvironments that people visit.



THE STRUCTURE OF THE TOTAL HUMAN EXPOSURE MODEL (THEM)

THEM generates location, activity, and exposure “profiles” that consist of 1440-minute arrays

containing location and activity codes (Figure 1), or RSP concentrations (Figure 2).
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Figure 1. Example of location profile. Minutes run vertically and hours run horizontally over grid containing

location codes for person #5 of Bay Area activity file.
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EXPOSURE FOR PERSON # 5 / PID # 101 / d:\californ\BAY. DAT
Vector grid of 24 hours vs. 60 minutes per hour

HRS- 1 3 5 7 9 11 13 15 17 19 21 23
M NS 2 4 6 8 10 12 14 16 18 20 22 24
1=161 308 0 0 0 0 0O 0 0O O O O O O O 107 107 107 107 107 107 107 107 O
2=161 308 0 0 0 0 0O 0O O O O O O O O 107 107 107 107 107 107 107 107 O
3=161308 0 0 0O 0 O 0O O O O O O O O 107 107 107 107 107 107 107 107 O
4=161 308 0 0 0 0 O 0 O 0O O O O O O 107 107 107 107 107 107 107 107 O
5=161 308 0 0 0O 0 0O 0 O 0 O O O O O 107 107 107 107 107 107 107 107 O
6=161 308 0 0 0 0 0O 0O O O O O O O O 107 107 107 107 107 107 107 107 O
7=161 308 0 0 0 0 0O 0O O O O O O O O 107 107 107 107 107 107 107 107 O
8=161308 0 0 0O 0 O 0 O 0 O O O O O 107 107 107 107 107 107 107 107 O
9=161 308 0 0 0 0 0 0 0O O O O O O O 107 107 107 107 107 107 107 107 O
10=161 308 0 0 0 0O O 0 O O O O O O O 107 107 107 107 107 107 107 107 O
11=161 308 0 0 0 0 O O O O O O O O O 107 107 107 107 107 107 107 107 339
12=161 308 0 0 0 0 O 0 O O O O O O O 107 107 107 107 107 107 107 107 339
13=161 308 0 0 0 0 0O 0 O O O O O O O 107 107 107 107 107 107 107 107 339
14=161 308 0 0 0 0 O O O O O O O O O 107 107 107 107 107 107 107 107 339
15=161 308 0 0 0 0 O O O O O O O O O 107 107 107 107 107 107 107 107 339
16=161 308 0 0 0 0 O O O O O O O O O 107 107 107 107 107 107 107 107 339
17=161 308 0 0 0 0 O 0 O O O O O O O 107 107 107 107 107 107 107 107 339
18=161 308 0 0 0 0 O O O O O O O O O 107 107 107 107 107 107 107 107 339
19=161 308 0 0 0 0 O 0 O O O O O O O 107 107 107 107 107 107 107 107 339
20=161 308 0 0 0 0 O 0 O O O O O O O 107 107 107 107 107 107 107 107 339
21=161 308 0 0 0O O O O O O O O O O 107 107 107 107 107 107 107 107 107 339
22=161 308 0 0 0 0 O O O O O O O O 107 107 107 107 107 107 107 107 107 339
23=161 308 0 0 0 0 O 0 O O O O O O 107 107 107 107 107 107 107 107 107 339
24=161 308 0 0 0 O O O O O O O O O 107 107 107 107 107 107 107 107 107 339
25=161 308 0 0 0 0 O O O O O O O O 107 107 107 107 107 107 107 107 107 339
26=161 308 0 0 0 0O O O O O O O O O 107 107 107 107 107 107 107 107 107 339
27=161 308 0 0 0 0 O O O O O O O O 107 107 107 107 107 107 107 107 107 339
28=161 308 0 0 0 O O O O O O O O O 107 107 107 107 107 107 107 107 107 339
29=161 308 0 0 0 0 O O O O O O O O 107 107 107 107 107 107 107 107 107 339
30=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
31=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
32=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
33=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
34=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
35=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
36=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
37=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
38=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
39=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
40=161 308 0 0 0 0 0O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
41=161 308 0 0 0 0 O O O O O O O O 107 107 107 107 107 107 107 107 107 339
42=161 308 0 0 0 0 O 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
43=161 308 0 0 0 0 0 0O O O O O O O 107 107 107 107 107 107 107 107 107 339
44=161 308 0 0 0 0O 0O O O O O O O O 107 107 107 107 107 107 107 107 107 339
45=161 308 0 0 0 0O 0O O O O O O O O 107 107 107 107 107 107 107 107 107 339
46= 0308 0 0 0 0O 0O O O O O O O O 107 107 107 107 107 107 107 107 107 339
47= 0308 0 0 0 0O O O O O O O O O 107 107 107 107 107 107 107 107 107 339
48= 0308 0 0 0 0 O O O O O O O O 107 107 107 107 107 107 107 107 107 339
49= 0308 0 0 0 0O O O O O O O O O 107 107 107 107 107 107 107 107 107 339
50= 0308 0 0 0 O O OO O O O O O 107 107 107 107 107 107 107 107 107 339
51=308 0 0 0 0O 0O OO OO O O O 0107 107 107 107 107 107 107 107 107 339
52=308 0 0 0 0O 0O OOO O O O O 0107 107 107 107 107 107 107 107 107 339
53=308 0 0 0 0O OOO OO O O O 0107 107 107 107 107 107 107 107 107 339
54=308 0 0 0 0O 0OOO OO O O O 0107 107 107 107 107 107 107 107 107 339
55=308 0 0 0 0 0O OOOO O O O 0107 107 107 107 107 107 107 107 107 339
56=308 0 0 0 0O 0O OO O O O O O 0107 107 107 107 107 107 107 107 107 339
57=308 0 0 0 0O 0O OO O O O O O 0107 107 107 107 107 107 107 107 107 339
58=308 0 0 0 0O 0OOO OO O O O 0107 107 107 107 107 107 107 107 107 339
59=308 0 0 0 0O 0OOO OO O O O 0107 107 107 107 107 107 107 107 107 339
60=308 0 0 0 0O 0O OO O O O O O 0107 107 107 107 107 107 107 107 107 339

Figure 2. Example exposure profile. Minutes run vertically and hours run horizontally over grid containing
average microenvironmental RSP concentrations (ug/m3) for person #5 of Bay Area activity file.



The exposure for person i at minute j can be represented by

M Eyli)= szl ). 4l ). si)

where
E %(z’ , j) = Microenvironmental exposure for person i at minute j
L(i , j) = Location for person i at minute j
A(i, J) = Activity for person i at minute j

S(i, j) = Presence of smoker for person i at minute j

Microenvironmental exposures, Eoy(i,j), are measured in concentration units such as Hg/m3 or
ppm. Locations, L(i,j), are places such as home, bar, restaurant, work, car, bingo game, etc.
Activities, A(i,j), include taking a shower, sleeping, vacumning, cooking dinner, driving to
work, refinishing furniture, etc. The presence of a smoker, S(i,j), is also taken into account.
THEM calculates microenvironmental exposures Ez(i,j) for each person by mputting
locations, activities and the presence of a smoker and calling a subprogram -- called an 7%-

subprogram-- that fills in the minutes with ellg)gropriate pollutant concentrations. THEM uses
the Monte-Carlo inverse transform method =~ to sample from frequency distributions of
physical parameters and/or frequency distributions of microenvironmental concentrations.

Note: The current verson of THEM uses the Sequential Cigarette Exposure Model (SCEM)
to calculate microenvironmental particle exposures due to Environmental Tobacco Smoke
(ETS)’. SCEM comprises an 7-subprogram that is called whenever a single smoker is

present in any location. It fills in each minute of the exposure array with an average particle
concentration.

The ambient exposures are added to microenvironmental exposures to obtain total exposures

2) E,(i.)) = Eplinj) + E,,(i.))

where
E.,(i , j) = Total exposure for person i at minute j
E %(z’ , j) = Microenvironmental exposure for person i at minute j

E }4(1' , j) = Ambient exposure for person i at minute j



Ambient exposures are obtained from one or more fixed station monitors operating in the
regional area where THEM is applied. The ambient data include the seasonal and daily
fluctations in exposure from outside sources such as vehicles or wood smoke.

As THEM cycles through each person, it calculates 24-hour microenvironemental and
ambient average exposures, maximum minute-by-minute micronenvironmental exposures, and
maximum hourly total exposures. It also outputs the age and sex of each person obtained
from the original activity pattern diaries and optionally outputs the amount of time each
person was exposed in eaclzgl location. More detailed discussion of the structure of THEM is
available in another paper .



USER'S SECTION

This section describes the aspects of THEM that a user must be familiar with so that he/she
can: (1) Calculate Population Exposures, (2) Specify Input and Output Files, (3) Modify
Location and Activity Groupings, (4) Set Calculation Options, (5) Set Display Options, (6)
Specify Frequency Distributions for Microenvironmental Model Parameters, (7) Specify
Frequency Distributions for Microenvironmental Concentrations, (8) Create Histograms and
Statistics for Human Exposures. Through (6) and (7) above, the user can easily improve the
accuracy of THEM calculations by using more reliable input data based on field studies and
experiments.

Note: All executable programs are written in capital letters (e.g., THEMMAIN) in the
following discussions.

The THEM Suite of Programs

The methodology for computing frequency distributions of exposure is split into several
different computer program modules: THEMMAIN, THEMHIST, CALCHIST, and
VIEWHIST. This was done for three primary reasons: (1) memory considerations, (2) to
simplify the programming, and (3) to clarify the step-wise progress of calculations for users.
The first program (THEMMAIN) is the actual engine for producing exposure data from
activity patterns, microenvironmental surveys, and indoor models. This program can be used
alone to tabulate lists of exposure, demographic data, and exposure times for each person in
the population. The output of THEMMAIN can then be used with a statistical package for
analyzing the data. Alternatively, the second THEM program (THEMHIST) can be used
easily to calulate histograms, averages, standard deviations, medians, number of exposed
people, percent of exposures over a certain threshold, and other statistics relevant to exposure
analysis. The remaining two THEM programs produce histograms of the frequency
distributions for the physical parameters and microenvironmental concentrations that are used
as input to THEMMAIN (CALCHIST), and display graphical representations of histograms
produced by any of the THEM programs (VIEWHIST). Most of the discussion in the next
few parts centers around the THEMMAIN program.

User Interface

The user interface in all of the THEM programs consists of key-controlled menus. Each menu
contains a title, a list of tasks or options, and instructions. The user selects a choice from the
lists of tasks or options by pressing a letter or number. To exit a menu, the user usually
presses either the "Return" or "Escape" key.



During calculations in the THEMAIN program, the user is presented with a screen displaying
information about the calculation-in-progress. The person number, identification number, last
microenvironmental exposure, current task, etc., are all updated as THEM processes each
person. Depending on the options the user has chosen, THEM may save, display on the
screen, or print information on each person. Instructions are displayed in a window at the
bottom of the screen.

Main Calculation Choices. With THEMMALIN, the first screen the user sees is the title
screen. After pressing any key, the user sees the "Main Title" screen containing all the major
calculation options. The first section of the "Main Title" screen has options for: (1) carrying
out a "detailed" calculation for the next person, (2) calculating exposures for everyone in the
activity pattern input file (APIF), and (3) calculating exposures for the next N persons in the
APIF. The detailed calculation for (1) displays for the user the location, activity, exposure,
and hourly summary profiles as the program conducts a calculation for only the next person in
the APIF. The second section of the "Main Title" screen allows for the control of position in
the APIF. The third section contains options leading the user to menus for changing display
options, input and output filenames, and calculation options.

Input and Output Files

The user can change the name of all input and output filenames (Table 1) by pressing "O" at
the "Main Menu". He/she is then presented with a list of the current filenames that are altered
by pressing the appropriate letter and entering the new name. All names must also contain the
desired path, otherwise THEM assumes they are in the same as the directory where the
THEMMAIN program was started.

Table 1. Acronyms for Input and Output File Names

APIF Activity Pattern Input File

AIF Ambient Input File

PEOF Population Exposure Output File

TOF Output File for Tally of Exposure Time in Each Location
LOF Output File for All Location Profiles

AOF Output File for All Activity Profiles

SOF Output File for All Smoker Present Profiles

EOF Output File for All Exposure Profiles

HOF Output File for All Hourly Exposure Summaries

MOF Output File for All Exposure Episode Model Parameters

The APIF, AIF, and PEOF filenames cannot be null since they are required in any calculations

of exposure. Exposures are automatically written to the PEOF for every person cycled

through the THEMMAIN program. If the other output file names are null, then none of the

corresponding information will be written to a file. Information is appended to these files for
7



each cycle. The user is required to erase the files manually to erase unwanted data from
previous calculations.

THEM Data Files

THEM requires two data files to carry out its calculations: (1) THEMLOC.DATA, and (2)
THEMDIST.DAT. THEMLOC.DAT contains the location names, old codes, and calculation
method for each of the new regrouped location codes. The old codes are the standard codes
used during the collection of actual activity pattern data (Table 2). The calculation method
involves either a mass balance model or sampling from a distribution of actual
microenvironmental data. The four-character code corresponding to the calculation method
must be recognized by the THEMMAIN program. Currently, the only method codes
recognized are "SCEM" for the Sequential Cigarette Exposure Model and "MICR" for the
sampling of micronenvironmental concentration data. THEMDIST.DAT contains the
frequency distributions for the mass balance model parameters and for microenvironmental
concentrations. Examples of both files -- with instructions for their use -- are included in
Appendices B and C. To help the user check the input distribution, CALCHIST reads the
frequency distributions in the THEMDIST.DAT data file and displays histograms of sampled
values.

Although adding a new microenvronmental model requires the user to program a new BASIC
subprogram, adding new microenvironmental exposure data obtained from real monitoring
studies involves only the modification of the THEMDIST.DAT text file. The number of
locations is input into THEMMAIN from the THEMLOC.DAT text file and THEMMAIN
expects to find distributions corresponding to each of these locations at the end of the
THEMDIST.DAT text file. THEMMAIN requires a "99,99" flag at the end of each
distribution data line. The format is described in the file itself (Appendix B).

Calculation Options

THEMMAIN allows for the exclusion of specific microenvironmental locations from
population exposure calculations. It also is possible from within THEMMAIN to change the
calculation method used to determine exposures in each microenvironment.

The utility of exposure models such as THEM lies in their ability to predict the effect of
specific control stategies on population exposure as long as other exposure factors remain the
same. For example, if smoking tobacco were prohibited in bars and restaurants, what would
be the resulting reduction in 24-hour ETS exposures for the defined population? If no other
human behavior had been changed due to this policy decision, the analyst could use the same
activity pattern and exposure data as before and simply set all exposures in bars and
restaurants to zero.



To conduct such a calculation in THEMMALIN is very simple. From the “Options,
Filenames™ menu, the user should press “1” for “Exclude Locations”. Next, the user should
enter the number of the location you wish to exclude. For calculations that include the
exposures for only one microenvironment, just exclude all locations except for the one
desired.

The calculation method for each location can be changed by pressing “2” at the “Options,
Filenames” menu. When the number of the appropriate location is entered, the program
cycles through the available calculation methods (e.g., SCEM or MICR). The algorithm
corresponding to each calculation method must be present in a subprogram of the
THEMMAIN program module (see the “Programmer's Section” of this manual). Frequency
distributions for the parameters required by any models and frequency distributions for
microenvironmental concentrations must both be present in the THEMDIST.DAT text file.

Display & Printout Options

The THEM user has access to the following data: (a) location and activity profiles, (b)
exposure files, (c¢) hourly summaries, (d) graphical represention of daily profiles, and (e)
exposure episode parameter list for every person cycled during a calculation. This data is
available through: (1) display on monitor screen, (2) printouts, or (3) files on a computer disk.
The user also can have THEMMAIN pause between the calculation of each person, or pause
when a new exposure episode is encountered. These options are accessed by pressing "C" at
the "Main Menu" and toggling each option by pressing the appropriate number.

Example Calculation

This part of the manual presents an “example calculation” of 24-hour average Respirable
Suspended Particles (RSP) exposures from Environmental Tobacco Smoke (ETS) and
ambient levels for the San Francisco Bay Area. 1”51313 activity pattern file used as input is part
of the California Activity Pattern (CAP) Survey ~ . In this example, the PM-10 RSP
ambient data was obtained from a BAAQMD ﬁxed—stat1on monitoring site in San Jose, CA”.
The SCEM cigarette exposure model was used to calculated PM-3.5 microenvironmental
exposures for all the reduced locations in Table 3; that is, no frequency distributions of actual
microenvironmental concentrations were used in this example. All model parameters were
estimated by the author except fg)r the residential air exchange rates , and residential areas
(footages) and number of rooms . The frequency distributions estimated by the author in
THEMDIST.DAT are for vehicle volumes, vehicle window-open/window-closed air
exchanges, sources strengths, and smoking rates. The THEMLOC.DAT and
THEMDIST.DAT files used for this calculation are given in Appendices A and B. The
conve{g,ion factor from PM-10 ambient concentrations to PM-3.5 concentrations was chosen
as 0.6 in the subprogram that read the BAAQMD file. All parties involved in this research
realize that use of a single conversion factor for PM 3.5/PM 10 is an oversimplification.
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However, a special real-time monitoring field study conducted and analyzed at Stanford

University19 compared PM 2.5 reading with the BAAQMD values of PM 10. Although the
results of this unpublished research showed that the ratio varied from day to day, its range
was between 0.4 and 0.8. Use of 0.6 is an approximation.

Input Files. The text files BAY.DAT and PART.DAT contain the Bay Area Activity Pattern
and ambient data, respectively (Figures 3 and 4).

31,3,1,0,230,150,150,2,5,91,10,17,87,7
31,0,426,475,707,838,0,2,101887,1,1,1,1,5,2,0,0,0,0,0,0,0,0,0
31,5,0,5,0,0,0,5,0,0,5,0,0,0,0,0,0,0,1,1,1,7,720,720,5,0,5,0,5,5,5,5,5
31,0,1,1,5,5,5,5,5,5,40,6,0,5,95492,49,1,1,1,0,1,5,1,0,0,0,0,1,5,3,1,5
31,0,0,0,0,0,0,0,0,0,1,5,0,5,0,0,0,5,0,0,5,0,0,0,0,0,0,0,5,5,5,5,5,0
31,1,1,1,1,5,14,9,5,101887,0,1,53,24,3,0,3,3,2,24,39,5,5,1,1,10,17,87
31,7,10,17,87,7,0,10,17,87,7,10,17,87,7,0,0,0,.643,.5895,.9258,.541
31,3,1,230,400,90,240,4,5,474,10,17,87,7
31,3,1,400,1100,420,660,5,0,45,10,17,87,7
31,3,1,1100,1115,15,675,4,5,40,10,17,87,7
31,3,1,1115,1215,60,735,1,5,43,10,17,87,7
31,3,1,1215,1400,105,840,5,5,65,10,17,87,7
31,3,1,1400,1500,60,900,1,5,43,10,17,87,7
31,3,1,1500,1700,120,1020,5,5,54,10,17,87,7
31,3,1,1700,1800,60,1080,2,5,43,10,17,87,7
31,3,1,1800,2300,300,1380,2,5,91,10,17,87,7
31,3,1,2300,2330,30,1410,1,5,43,10,17,87,7
31,3,1,2330,2400,30,1440,2,5,43,10,17,87,7
33,3,3,0,1000,600,600,5,0,45,10,17,87,7
33,0,426,475,707,838,0,2,101887,1,1,1,1,5,2,0,0,0,0,0,0,0,0,0
33,5,0,5,0,0,0,5,0,0,5,0,0,0,0,0,0,0,1,1,1,7,720,720,5,0,5,0,5,5,5,5,5
33,0,1,1,5,5,5,5,5,5,40,6,0,5,95492,49,1,1,1,0,1,5,1,0,0,0,0,1,5,3,1,5
33,0,0,0,0,0,0,0,0,0,1,5,0,5,0,0,0,5,0,0,5,0,0,0,0,0,0,0,5,5,5,5,5,0
33,1,1,1,1,5,14,9,5,101887,0,1,53,24,3,0,3,3,2,24,39,5,5,1,1,10,17,87
33,7,10,17,87,7,0,10,17,87,7,10,17,87,7,0,0,0,.643,.5895,.9258,.541
33,3,3,1000,1045,45,645,5,5,96,10,17,87,7
33,3,3,1045,1115,30,675,4,5,40,10,17,87,7
33,3,3,1115,1145,30,705,5,5,47,10,17,87,7
33,3,3,1145,1230,45,750,4,5,40,10,17,87,7
33,3,3,1230,1300,30,780,2,5,91,10,17,87,7
33,3,3,1300,1320,20,800,51,5,39,10,17,87,7
33,3,3,1320,1845,325,1125,24,5,31,10,17,87,7
33,3,3,1845,1900,15,1140,51,5,39,10,17,87,7
33,3,3,1900,1915,15,1155,1,5,10,10,17,87,7
33,3,3,1915,2000,45,1200,5,5,80,10,17,87,7
33,3,3,2000,2030,30,1230,2,5,43,10,17,87,7
33,3,3,2030,2200,90,1320,2,5,91,10,17,87,7
33,3,3,2200,2230,30,1350,5,5,96,10,17,87,7
33,3,3,2230,2300,30,1380,4,5,40,10,17,87,7
33,3,3,2300,2320,20,1400,51,5,79,10,17,87,7
33,3,3,2320,2400,40,1440,31,5,86,10,17,87,7

continued...

Figure 3. The entries for the first two people in the BAY.DAT activity pattern data file for the San
Francisco Bay Area consist of demographic and diary data. Each diary line (the shorter ones)
contains: the personal identification number, adult vs. youth code, beginning time, ending time,
cumulative time, location code, presence of a smoker code, activity code, month, day, year, and day
of week. The demographic data (longer lines) contains various information on sex, age, education,
housing, etc.
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8700113141210 8 7544774588 61018223555667275
87002 81 6274 55534340462822151613-1 5-1 912 91944679296
8700310093 80 7453 43312821222121-1-1-1-1 3 8234770826544
87004 4335222717 1731596349151219 1821 142444574561 5457 44
8700525 9101311 122533364028 30307258483226242122222626
87006 252623 2522232630302928242123333430354-1-1122
87007 -1-1 3 2-1 48151514 954129 6 512151820312719
87008 9 53 3558101114181714 912 9 8101013 18264637
870093539321911 81110171011 914 810 7 9 81217151914 14
87010 6 4 2 4 510 8131911 6 77 913 610 7142726535644
87011331518 9 71012182222 191110 813 111329343532503048
8701228 414337344229414556393528353213 347655 612
8701315 53 410141316131317 7 611151211 8 93 5446
87014 8 9-1-1-11517222114121514171317222532242629 3142
8701521131714101616281613 74 5 5 6-1-1-1 611 6 6 8 5
87016 610121310 6 9101518121516171617 17 182123 3147 60 61
87017 663137193620252514 5-1-1-1 446 8656451218
8701821201710 9 911141515 8 8 81111 111317203324202425
87019272736302928274346302018161620191612 9111010 910
87020 8 8 777 7 7 612121210 791010111410 8 8101818
continued...

Figure 4. The ambient data file PART.DAT consists of lines corresponding to each day in 1987 (the first 20
days are shown). Each line contains the Julian date (number of days after first of the year) and the average
concentration of PM-10 RSP (in ug/m3) for each hour measured at the BAAQMD site in San Jose, CA.

Location Regroupings. For this example, the standard locations codes used in the CAP data

base were regrouped into six new location codes (Table 2): (1) Home, (2) Office-Factory, (3)
Other Indoor, (4) Bar-Restaurant, (5) Outdoors, and (6) Vehicle.

Table 2. Location Codes Used in the CAP SurveyL2 and Regrouped Codes input into THEMMAIN from THEMLOC.DAT

Standard Location Codes Regrouped Location Codes
Code Location Code Location Standard Codes
1 IN KITCHEN 1 INSIDE HOME 1-9, 12-13, 32
2 IN LIVING ROOM
3 IN DINNING ROOM 2 OFFICE-FACTORY 21-22, 38
4 IN BATHROOM
5 IN BEDROOM IN GARAGE 3 BAR-RESTAURANT 28-29
6 IN STUDY
7 IN GARAGE 4 OTHER INDOOR 23-27,30,31,
8 IN BASEMENT 33,35-37,39
9 IN UTILITY ROOM
10 POOL, SPA 5 OUTDOORS 10, 11, 34,
11 IN YARD 40, 53, 54, 59
12 ROOM TO ROOM
13 OTHER HOUSEHOLD ROOM 6 VEHICLE 51, 52, 55-58,
21 AT OFFICE 60-61
22 AT PLANT
23 AT GROCERY STORE
24 AT SHOPPING MALL
25 AT SCHOOL
26 OTHER PUBLIC PLACE
27 AT HOSPITAL
28 AT RESTAURANT
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29 AT BAR-NIGHTCLUB

30 AT CHURCH

31 AT INDOOR GYM

32 AT SOMEONE ELSE'S HOME

33 AT AUTO REPAIR

34 AT PLAYGROUND

35 AT HOTEL-MOTEL

36 AT DRY CLEANERS

37 AT BEAUTY PARLOR

38 AT WORK:MOVING
AMONG LOCATIONS

39 OTHER INDOOR

40 OTHER OUTDOOR

51 IN CAR

52 IN VAN

33 WALKING

54 AT BUS STOP

55 ON BUS

56 ON RAPID TRAIN

57 OTHER TRUCK

58 ON AIRPLANE

59 ON BICYCLE

60 ON MOTORCYCLE

61 OTHER TRANSPORTATION

99 UNKNOWN

Execution of THEM. The procedure for executing a THEM calculation involves setting
calculation options, filenames, display-save-print options, etc. (Table 3).

Table 3. Checklist for Execution of an Exposure Calculation Using THEM

1. Activity, ambient input files are in the correct format

2. THEMLOC.DAT file contains the correct location categories and
old location codes with correspondng calculation method

3. THEMDIST.DAT file contains the correct frequency
distributions for mass balance parameters and for
microenvironmental concentrations (VIEWHIST may be used)

4. Start THEMMAIN program

5. Input and output filenames are correct (Choose "O" from main
menu for "Options, Filenames" menu)

6. Options for excluding microenvironements are correct

7. Options for calculation method in each microenvironment are
orrect

8. Option to include ambient data is correct

9. Options for printing and displaying calculation results/progress

re correct (Choose "C" from main menu for "Print, Display
ptions" menu)
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10. Choose "D", "A", or "N" from main menu for "detailed", "all", or
“n-person” exposure calculation

11.  View the calculation screen while exposures and, if opted,
exposure times, location, activity, smoker, and hourly profiles,
and episode parameters are tabulated in the appropriate files;
this information may be displayed on the screen or printed if
appropriate options were set

12.  Output files do not contain any obvious errors

13. Repeat above checklist for any additional exposure calculations

14.  Quit THEMMAIN program

15.  Start THEMHIST program

17.  Proper path and filename are set for file containing exposures
outputed from THEMMAIN

18.  Input desired number of people from tabulated list of exposures
(Choose "R" for "read in file" from "Action Menu")

19.  Select desired population subdivisions for histograms (Choose
"V" for "view" under the "Action Menu" and set options)

20.  Produce desired histograms ("O" on the "View Summaries" menu
allows modification of histogram options such as barwidth,
number of bars, start, end etc.)

21.  Save histograms and statistics (Choose "H" from "View

Summaries" menu)

THEM was run with no locations excluded and the SCEM method was selected for each
location. All 381 people in the BAY.DAT file were processed in THEMMAIN with the "All"
calculation option (see Main Menu Choices under User Interface above). The population
exposure output file produced from THEMMAIN included the 24-hour average and hourly
maximum RSP exposures for each person (Figure 5). Exposure times were also tallied and

output for each person (Figure 6).
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SUMVARY OF 24- HOUR AVERAGE HUVAN RSP EXPOSURES (ug/ nB)

# PID AS X Ave. Mcro. Max.Mn. Mcro. Ave. Anbient Tot. Hour. Max.

1 31 40 5 0 0. 00 0. 00 24.97 62. 40
2 334050 0. 00 0. 00 24.97 62. 40
3 41 29 1 0 0. 00 0. 00 24.97 62. 40
4 71 7550 0. 00 0. 00 23. 30 35. 40
5 101 32 1 1 68. 36 339. 15 26. 68 368. 42
6 141 39 1 0 0. 00 0. 00 23. 30 35. 40
7 143 39 1 0 0. 00 0. 00 24.97 62. 40
8 171 49 5 1 280. 58 841.73 11.75 856. 73
9 201 36 1 0 0. 00 0. 00 24.97 62. 40
10 251 4950 0. 00 0. 00 24.97 62. 40
11 271 62 1 1 10. 92 184. 97 14. 54 200. 57
12 321 24 1 1 2.70 6. 83 0. 00 6. 23
13 411 21 1 0 0. 00 0. 00 21.80 46. 80
14 421 34 5 0 0. 00 0. 00 8.33 22.20
15 431 42 1 1 79. 80 1429. 65 11. 40 663. 49
16 491 47 5 0 0. 00 0. 00 24.97 62. 40
17 403 47 5 1 85.10 434. 31 24. 38 450. 73
18 531 25 50 0. 00 0. 00 13. 30 33.00
19 601 29 5 0 0. 00 0. 00 13. 10 30. 60
20 611 24 5 1 12. 43 149. 11 23. 30 166. 51

conti nued. ..
(c:\them basi c\ bay. dat, OO0000 SCEM SCEM SCEM SCEM SCEM SCEM , N)

Figure 5. The first twenty people in the exposure output file for the Bay Area (381 persons total). The last
line of the file contains, in parentheses: the name of the activity pattern input file, a string containing O’s for
each microenvironment included and X’s for each microenvironmenta not included, a string containing the
calculation method for each microenvironment (separated by periods), and the calculation type (“N”, “All”,
or “detailed”).

TALLY OF M NUTES OF EXPCSURE FOR EACH PERSON
IN EACH OF 6 LOCATI ONS

# Pl D AT H OFFI OTHE BAR, QUTD VEHI TOT
1 31 0 0 0 0 0 0 0
2 33 0 0 0 0 0 0 0
3 41 0 0 0 0 0 0 0
4 71 0 0 0 0 0 0 0
5 101 50 0 0 625 0 0 675
6 141 0 0 0 0 0 0 0
7 143 0 0 0 0 0 0 0
8 171 0 0 480 0 0 0 480
9 201 0 0 0 0 0 0 0
10 251 0 0 0 0 0 0 0
11 271 85 0 0 0 0 0 85
12 321 0 570 0 0 0 0 570
13 411 0 0 0 0 0 0 0
14 421 0 0 0 0 0 0 0
15 431 190 0 135 0 0 70 395
16 491 0 0 0 0 0 0 0
17 493 415 0 180 0 0 20 615
18 531 0 0 0 0 0 0 0
19 601 0 0 0 0 0 0 0
20 611 120 0 0 0 0 0 120
conti nued. ..

(c:\them basi c\ bay. dat, OO0000, SCEM SCEM SCEM SCEM SCEM SCEM , N)

Figure 6. The first twenty people in the output file containing tally of exposure times in each
microenvironment for the Bay Area (381 persons total). The last line is explained in the caption for
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Figure 3 .

Next, the THEMHIST program was used to generate a histogram of 24-hour average
microenvironmental exposures for the population from which the mean, median, standard
deviation, number of people exposed, percent over state standard, and percent over the federal
standard were obtained (Table 4). THEMHIST can also be used to generate statistics
involving any of the other variables.

Table 4. Overall statistics for the 24-hour average RSP microenvironemental exposures from
ETS (ug/m3) for the San Francisco Bay Area (381 people total)

Median | Mean | Standard | No. of people % over 50 ug/m3 % over 100 ug/m3
Deviation | exposed at least | (California 24-hour (U.S. 24-hour
1 min. Standard) Standard)
19-20 | 68 128 184 32 13
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PROGRAMMER'S SECTION

This section provides the information necessary to modify THEM. While user's are able to
change the population activities, location codes, typical mass balance model parameters, and
typical microenvironmental concentrations, all without writing any new BASIC code,
scientists interested in studying exposures with new models must write a new 7Z-subprogram
to calculate minute-by-minute exposures. Changes must also be made in THEM so it will
input the proper distributions and properly branch to new subprograms when new models are
added for a specific locations. Thus, THEM can be constantly expanded so as to produce
more sophisticated and accurate results.

If activity pattern or ambient data files of non-ASCII formats are desired, then a subroutine
must be written to read them in. Only the sections in the ProcessPerson subprogram involving
input must be changed.

Microsoft QuickBASIC

THEM was written in Microsoft Extended Professional QuickBASIC version 7.1.
QuickBASIC supports the use of separate modules which must be loaded prior to execution
of the program. Each of these modules contains independent procedures (subprograms or
functions), and/or variable and type declarations. They are linked together by the use of
INCLUDE files containing procedure, global variable, and type declarations. Each module
has an INCLUDE file associated with it. The procedures in a module may be accessed if the
calling module has "included" the corresponding INCLUDE file and the variables can be
accessed if they have been preceded in the INCLUDE file by the COMMON SHARED
statement. For THEM, the file THEMDECS.BI contains all global variable and type
declarations (preceded by COMMON SHARED), and procedure declarations for the Main
Module (THEMMAIN.BAS). Each other module (THEMIO.BAS, THEMSTAT.BAS)
"includes" THEMDECS.BI if it needs to access its procedures, variables, or types. Please see
the Microsoft QuickBASIC Manual for detailed information on programming with modules
and procedures.

Style Conventions

All filenames in THEM are written in capital letters (e.g., THEMMAIN.BAS,
THEMDECS.BI). Variables are also written in capital letters (e.g., NUMRECORDS%,
INPUTFILES; ending with the appropriate type identifier, %=Integer, &=Long Integer,
$=String, none=Single Precision Real). Procedures (subprograms and functions) are written
with initial capital letters (e.g., CalculateExposure, ShowParamsMenu, GetFromStringS).
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The Subprograms

There are over 70 procedures (subprograms and functions) used by THEM. They are divided
into four program modules and five other separate modules. The four programs (Table 5) are:
(1) Main Module (THEMMAIN.BAS), (2) Histogram Calculating Module
(THEMHIST.BAS), (3) Distribution Checking Module (CALCHIST.BAS), and (4)
Histogram Viewing Module (VIEWHIST.BAS). THEMMAIN contains the main THEM
logic loop and subprograms that carry out tasks peculiar to THEM. These include: (1)
reading input files, menus, array handling, (2) algorithms for the calculation of exposure, and
(3) exposure profile output (Table 6). THEMHIST is used for calculating histograms of the
exposures output by THEMMAIN. CALCHIST is used for checking the parameter and
microenvironmental concentration frequency distributions contained in the THEMDIST.DAT
file. VIEWHIST actually displays a histogram on the screen using BASIC's presentation
graphics routines. Each of the four program modules contains procedures specific to
themselves.

Table 5. Modules Comprising the THEM Suite of Programs

Program Module Sub-Modules Used

THEMMAIN GENIO, GENSTAT
Calculates population exposures
from activities, and parameter or
concentration frequency
distributions

THEMHIST GENIO, THEMIO, GENSTAT,
Creates histograms from THEM THEMSTAT
population exposures

CALCHIST THEMGRX, THEMSTAT, GENIO
Calculates and displays histograms
for model parameters or
microenvironmental concentration

frequency distributions used in
THEM

VIEWHIST THEMGRX, GENIO
Displays histograms that have been

saved to a file by other programs
(THEMMAIN, THEMHIST)

Each module has its own, separate "include" file (*.BI) containing all its procedure, type, and variable
declarations.
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Table 6. List of Procedures in THEMMAIN

Module Subprogram Short Description
THEMMAIN AmbExp Gets ambient hourly average exposure data from
Main module containing D. Fairley, BAAQMD file.
procedures for calculating
population exposures
CalculatePerson | Handles calculation of exposure for each person
Calender Translates CAP date to Julian format
ClearProfile Erases profiles (location/smoking)
ClearVector Erases vector profiles (exposure)
ConstantExposure | Determines constant exposures based on
location, smoking, and activity
ConstMenu Displays menu for user to change constant
exposure values
Diary Processes the CAP diary information for each
person
DoTitle Displays title on the screen
EnterDist Enters the parameters for arbitrary user-
specified distributions (range + cum. frequ.)
EnterLNorm Enters log normal or normal distribution
parameters specified by the user
Fill Fills in the 1440 minutes of location, activity,
smoker and exposure grids
FindPersonlD Search input file for a specific PID#
HistMenu Displays the menu for user-specified histogram
options
Initialize Intitializes global variables, sets options etc...
MainMenu Displays the main menu
NewPerson Resets global parameters to prepare for
processing of next person
OptionsMenu Displays the options menu for filenames and
calculation type
PrintOutOptions | Displays menu for options to print calculation
results or calculation progress to screen or line
printer
ProcessPerson Control subprogram for the processing of each
person
ReadDistParams | Actually reads in the parameters from the file

THEMDIST.DAT; called by EnterDist and
EnterLNorm subprograms
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RegroupLoc Regroups locations into any new locations
specified by the user in THEMLOC.DAT

RestartCalc Reinitializes files pointers and global variables
to restart calculation

RetrieveOptions | Retrieves program options from THEM.OPT file

SaveOptions Saves program options into THEM.OPT file

SCEM2 Calcualates RSP exposure from ETS based on
SCEM model

SCEMExp "

ShowGroupLoc | Displays regrouped locations

ShowLocations Displays original locations

ShowParamsMen | Displays menu for viewing distribution

u parameters as specified by the user in
THEMDIST.DAT

StorePerson Saves 24-hour average microenvironmental,
ambient, total, and hourly maxium total
exposures for each person

PrintHist Prints a histogram to the printer

PrintHourlySum | Prints the hourly summary of
microenvironmental and ambient exposure to the
line printer

PrintProfile Prints location and activity profiles to the line
printer (integer number elements)

PrintSCEM Prints a list of all sets of SCEM parameters for
one person to the printer

PrintSummary Prints a summary of all 24-hour average
microenvironmental and ambient exposures to
printer

PrintVector Prints exposure profile to the printer (real
number elements)

Read Ambient Reads hourly ambient data from a file for a
specified Julian date

SaveHourlySum | Saves the hourly of microenvironmental and
ambient exposure for each person to file

SaveProfile Saves a location or activity profile (integer
elements) to a file

SaveSCEM Saves all sets of SCEM model paramters for one
person to a file

SaveVector Saves exposure profile to a file (real number
elements)

UpdateScreen Updates screen during calculation of exposures
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WriteDist Writes a frequency distribution to the screen

WriteHourlySum | Writes summary of hourly exposures for one
person to the screen

WriteProfile Writes a location or activity profile (integer
elements) to the screen

WriteVector Writes exposure profile to file (real number

elements)

The five other modules contain general procedures that are independent of the three major

applications, but can be used by any of them (Tables 7 and 8): (1) General Input and Output

(GENIO.BAS), (2) General Statistics (GENSTAT.BAS), (3) Statistics for THEM

(THEMSTAT.BAS), (4) Input and Output for THEM (THEMIO.BAS), and (5) Graphics for
THEM (THEMGRX.BAS). The Input and Output Modules contain routines for sending data
to the screen, file, or printer; receiving user input from the keyboard, and string-handling. The
Statistical Modules contain statistical functions (average, standard deviation, etc.), functions

for sampling from distributions, and a subprogram for calculating histograms.

Table 7. Procedures in THEM-Specific Modules

THEMIO SaveHist Saves a histogram to file
Input and Output
procudures specific to
THEM
SaveSummary | Saves summary of all 24-hour average
microenvironmental and ambient exposures to file
ViewSummaries | Displays menu for viewing and saving
summaries/histograms of population data
WriteHist Writes a histogram to the screen
WriteSummary | Writes the summary of exposures across the
population to the screen
THEMSTAT CalculateHist Returns the histogram for a data array
Statistical Routines
specific to THEM
THEMGRX DisplayBarChart | Displays a bar chart on the screen; Used by

Presentation Graphics
procedures used to display
histograms

THEM for drawing histograms

SetUpPresGRX

Sets up the screen and intializes variables for
drawing a chart
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Table 8. List of Procedures in "General" Modules

Module Procedures Description
GENIO ColorOn Specifies color for screen text
General Input and Output
procedures
FillString Enters a string of specified length with
another string derived from numeric data
GetAKey Reads a key in from the keyboard; used for
input from user during menu routines
GetFromStringN | Gets a number from a string, 3 43 3.43 |,
with specified position: 1 2 3
GetFromStringS | Gets a string from a string, hello_there ,
with specified position: | 2
LookAtFile Displays contents of any text file on the
screen with scrolling control
OpenFile Opens a file with error checking
PlaceText Positions color text on the screen
PrinterControl Sends commands to line printer
RepeatCH Displays a character repeatedly over a line
on the screen
SetPrintFont Sets font for the attached printer
SetPrintStyle Sets print style for the attached printer
GENSTAT Average Returns the average of a data array
General Statistical routines
Die Simulates the rolling of a die with a user-
defined number of sides
DistSample Samples a real number from a distribution
InvGausCDF Returns a value for the inverse Gaussian
cumulative distribution function
LNormSample Samples a value from a log normal
distribution
Maximum Returns the maximum of a data array
Minium Returns the minimum of a data array
NormSample Samples a value from a normal distribution
StandardDeviation | Returns the standard deviation of a data
array
Sum Returns the sum of a data array

THEM is written in Microsoft Professional QuickBASIC v.7.1

Bold procedures are functions that return values depending on the parameters passed to them.
"Write" refers to displaying data on the screen

"Save" refers to saving data to a file on disk

"Print" refers to printing data to the attached line printer

"Vector" refers to arrays with real valued elements (exposures)

"Profile" refers to array with integer valued elements (location/acitivity codes)
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The Flow of THEMMAIN

The Main Module contains the THEM control loop. This loop branches to procedures for:
(1) Calculating Exposure, (2) Viewing Input Data, and (3) Changing Options. All
subprograms that only display menus contain the word "Menu" at the end of their names
(Table 6). The following subprograms work together to calculate exposure based on the
location and smoking profiles: NewPerson, ProcessPerson, CalculatePerson, StorePerson.
The CalculatePerson subprogram calls the 7Z-subprograms MicroExp or SCEMExp that, in
turn, calculate specific exposures based on constant exposures obtained from real
microenvironmental measurements or from the Sequential Cigarette Exposure Model
(SCEM), respectively.

Variables and Types

All global types, variables, and constants are declared in THEMDECS.BI (Tables 9, 10 and
11). All other variables are locally declared. The largest arrays used in THEM are the
1440-minute long location, activity, smoker, and exposure profiles, but these are declared
locally in the ProcessPerson subprogram.

Table 9. Global types declared in THEMDECS.BI for THEMMAIN.BAS

Type Description

TYPE SMPARAMS Parameters for mass balance
ACH AS SINGLE smoking models (e.g. SCEM): air
VOLUME AS SINGLE exchange rate, volume, smoking
SMRATE AS SINGLE rate, source strength, smoking
SOURCE AS SINGLE location, average concentration and
SMLOC AS SINGLE number of rooms. The model uses
AVECONC AS SINGLE the other parameters to find a value
NUMROOMS AS SINGLE for AVECONC.

END TYPE
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TYPE LOCCODES
CODE AS INTEGER
NAME AS STRING * 15
REGROUP(1 TO 100) AS
INTEGER
NGROUP AS INTEGER
ETSDIST(2, 25) AS SINGLE
EXCLUDE AS STRING * 1
SAMPLE AS SINGLE
METHOD AS STRING * 4

New code, name, standard codes
used, number of codes to regroup,
distribution of microenvironmental
concentrations, exclude flag,
sampled value of concentration
data, calculation method, exposure
time tally for each location.

Typically, THEM's method of
calculation involves either sampling

TALLY AS INTEGER a value from a distribution OR it
END TYPE calculates a concentration using a
model as specified by the 4-
character METHOD variable.
TYPE DEMOG Demographic data for each person:
AGE AS INTEGER age, sex, personal identification
SEX AS INTEGER number, and exposed flag (0 =
PID AS LONG unexposed; 1 = exposed)
EXPOS AS INTEGER
END TYPE

Table 10. Global variables declared in THEMDECS.BI for THEMMAIN.BAS

Variable Type Description

a.y, tbeg, tend, etim, Single All parameters for each diary line:

ctim, where, DSMOKE, adult or youth code, beginning

act, dirm, dird, diry, time, ending time, cumulative time,

dirwkday location code, smoking code,
activity code, month, day, year,
day of week

ACTFILE$ String Activity profile output file

ALLSTOP% Integer Flag for exiting "all" calculation
loop when interrupted by user

AMBFILES String Ambient input file

AMBOPTS String Option to read in ambient or not

AVEAMB Single Current 24-hour average ambient
exposure

AVEEXP Single Current 24-hour average
microenvironmental exposure

CALCMODES$ String Current Calculation Method (e.g.,
SCEM or MICR)
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CALCOPTS$ String Option for "all", "N", or "detailed"
calculation
CURRENTACT% Integer Current activity
CURRENTLOC% Integer Current locaiton
CURRENTSMOK% Integer Current smoking presence (0 = no
smoker present)
DATE Single Current date in Julian format
EXCHANGE() Array Distribution parameters for air
Single exchanges
EXPFILES$ String Exposure profile output file
FOOTAGE() Array Distribution parameters for house
Single footages
GROUPOPTS$ String Opton to regroup or not regroup
locations into LOCAT() codes
HOURFILE$ String Hourly exposure summary output
file
INFILE$ String Activity pattern input file
LASTPID& Long Last Personal Identification
Number (set to PID& after first
diary line is read)
LOCAT() AS Array for location information (see
LOCCODES type declaration above)
MAXEXP Single Current maximum minutely
microenvironmental exposure
NSMRATE() Array Distribution parameters for
Single smoking rate
NSOURCE() Array Distribution parameters for source
Single strength
NUMBER% Integer Number of people chosen to
process
NUMGROUPS% Integer Number of regrouped location
categories, see LOCAT()
dimension
NUMROOMS() Array Distribution parameters for
Single number of rooms
NVEHEXCHC() Array Distribution parameters for vehicle
Single exchange rate with windows closed
NVEHEXCHO() Array Distribution parameters for vehicle
Single exchange rate with windows open
NVEHVOLY() Array Distribution parameters for vehicle
Single volumes
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OMITOUT Single Threshold for ommision of outliers

PATHS String Path for BASIC modules (used
during compilation)

PEOPLE% Integer Number of people processed

PERSONDATA AS Current demographic information

DEMOG

PID& Long Personal Identification Number
(PID #)

POPFILE$ String Population exposure output file

RECPERSON& Long Current number of records read in
from INFILES

RECTOTAL& Long Total number of records read in
from INFILES

RTI1S$ Single Run Time option 1

RT10$ String Run Time option 10

RT2$ String Run Time option 2

RT3$ String Run Time option 3

RT4$ String Run Time option 4

RT5$ String Run Time option 5

RT6$ Single Run Time option 6

RT7$ String Run Time option 7

RT8$ String Run Time option 8

RT9$ String Run Time option 9

SCEMFILES$ String SCEM parameter output file

TALLYFILES String Exposure time tally output file

TIMES% Integer Times UPDATESCREEN
subprogram has been called
during a calculation

TOTMAX Single Current 24-hour average total
maximum hourly exposure

Single = Single Precision Real

Long = Long Integer

Blank types are custom-typed variables
"Current" means for current person
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Table 11. Global constants declared in THEMDECS.BI for THEMBASIC.BAS

Constant Description

Colors for Screen Output
Back =9 blue for background
Inst=15 white for instructions
Lin=13 magenta for separating lines
Quit = 14 yellow for quit instruction
SubT =9 blue for subtitles
Text=11 cyan for text
Title = 10 light green for titles

Adding a New 7Z-Subprogram

Adding a new 7Z-subprogram to THEM for calculating micronenvironmental exposures

requires creating a new BASIC subprogram, changing a logic structure, changing data
structures, adding code to read in new model parameters, and adding parameter frequency
distributions to THEMDIST.DAT (Table 12). The new subprogram can be anything from a
simple constant value model to a complex mass balance algorithm.

Table 12. Checklist for Adding a New Microenvironmental Exposure Model to THEM

1.  Write a QuickBASIC subprogram that inputs the 1440-minute long
LOCATION%(), ACTIVITY%(), and SMOKERS%() arrays and assigns
exposures for every minute.

2. Change logic statement in THEMMAIN (RSPFill subprogram) to branch to a
new subprogram when the calculation option matches

3. Declare new subprogram and global parameter distribution arrays
(useCOMMON SHARED statement) in THEMDECS.BI include file for
THEMMAIN.BAS.

4. Modify ReadDistParams QuickBASIC subprogram to read in appropriate
model parameter distributions from the THEMDIST.DAT text file into parameter
distribution arrays

5. Dimension parameter distribution arrays in THEMMAIN.BAS program
module

6. Enter model parameter frequency distributions into THEMDIST.DAT
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Appendix A: Location Data (THEMLOC.DAT)

OCO~NOUITRAWNPEF

This is the file: THEMLOC. DAT It contains the possible |ocations
i n which people are present for the THEM nodel as tabulated in the
California Activity Pattern (CAP) database.

The nunber of the location is on the left, followed by the I ocation

nane. Next are the |location codes in CAP that are being regrouped into
these new | ocations. Calculation nethod is listed |ast.

For Exanpl e: ol d CAP codes regrouped into this one

# ol d codes----- vV |------- [------------ |

new code #" ~"MMocation nane AnnCal cul ation Met hod

The different segnents of information are separated by the "_" character.
The first nunmber in the data file is the nunber of new groups.

AT HOME 13 1 2 3 4 5 6.7 8 9 12 13 32 99 SCEM

"2 OFFI CE- FACTORY_3_21_22_38_SCEM_

"3 OTHER | NDOORS 12 23 24 25 26_27 30_31_33_35 36_37_39 SCEM_
"4 BAR RESTAURANT 2 28 29 SCEM_

"5 _OUTDOORS_7_10_11 34 40 _53 54 _59 SCEM_

"6_VEH CLE_8 51 52 55 56_57 58 _60_61_SCEM_
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Appendix B: Distribution Data (THEMDIST.DAT)

This the the file: THEVDI ST.DAT. It is a data file for use with the

Total Human Exposure Mobdel (THEM group of progranms that contains al

the paraneters for distributions of data. The user may change any of

t hese paraneters as he/she wi shes keeping in mnd the data | abel ed as

REAL was obtai ned from actual surveys. See the THEM manual for details.

111 DO NOT CHANGE THE NUMBER OR FORVAT OF THE DATA SETS !!!

Expl anati on of Data Format: Lists of >1 paired nunbers consist of

uni variate cunul ative distributions with the ranges first and the

proportion bel ow that nunmber next. 99,99 signifies the end of data.

10 Lists with 1 pair of nunbers are the nmean and standard deviation for

11 NORVAL or LOGNORMAL distributions as |abeled. Distributions of node

12 paraneters are listed first with distrbutions for mcroenvironnenta

13 concentrations listed towards the end of the file.

14 ==============—==—===== Beg| nni ng of Data =============================

REAL-------------- Foot age, square feet

200, 0.0000001

400, 0.014

599, 0.040

999, 0.14

1499, 0.488

1999, 0.782

2699, 0.937
0
1

OCO~NOUITRAWNPEF

3499, 0.980
5000, 1.000

REAL-------------- Air Exchange, air changes per hour (ach)

.75
10. 59, 0.95
15. 00, 1.000

REAL-----ccemmmann Roonms in a House

CONOURWNR
cooooooo00
w
(o]

(e}

NORMAL- - - - ------- Vehi cl e Vol unes, cubic feet

NORMAL- - - -------- Vehicl e Air Exchange Rate (W ndows Qpen), ach
NORMAL- - - -------- Vehicle Air Exchange Rate (W ndows Cl osed), ach
NORMAL- - - -------- Source Strength, ug/cigarette

NORMAL- - - -------- Snoki ng Rate, cigarettes/hour

ESALb-é ---------- Hone M croenvironnmental Concentrations, ug/n8

107, 1.000
99, 99
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REAL------------- Bar - Rest aurant M croenvi ronnment al Concentrations, ug/n8

REAL------------- O fice-Factory M croenvironnental Concentrations, ug/n8

REAL--------n-n--- O her I ndoor M croenvironnental Concentrations, ug/n8

REAL------------- Qut door Concentrations (not including anbient), ug/n8

REAL------------- Vehi cl e M croenvironnmental Concentrations, ug/n8
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Appendix C: THEMDECS.BI Source Code Listing

khkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkhkhkhkhkkhkhkhkhkhkkhkkhkhkhkkhkhkkkkk*kkk*kk**x*%

THEMDECS. BI

BASI C | NCLUDE file containing all
sub program decl arati ons and gl obal
type and vari abl e decl arations for
mai n THEM pr ogram

I

* Main Mdul e: THEMVAI N. BAS

R R R

DECLARE SUB GraphProfile (LOCATI ON%{), SMOKERSY% ), RSP!())

DECLARE SUB Anbi ent Array (AMBIENT! (), date2!, datel!, AMBDATA() AS STRING * 78)
DECLARE SUB ReadAmnbi ent ()

DECLARE SUB AnbientFile (AMBIENT! (), date2!, datell, AMBFILES)
DECLARE SUB InitializeHead ()

DECLARE SUB GoToPer son (N9

DECLARE SUB Set UpScreen ()

DECLARE SUB SaveWiteActivity (LOCATION%), ACTIVITY%), SMOKERS% ), RSP! (), AMBIENT!())
DECLARE SUB SaveW it eExposure (LOCATI ON%), ACTIVITY%), SMOKERS% ), RSP! (), AMBIENT!())
DECLARE SUB Pri nt Epi sode ( HEADS$)

DECLARE SUB RSPFi || (LOCATION%{), ACTIVITY% ), SMOKERSY%), RSP!())
DECLARE FUNCTI ON SCEMExp! ( LOCATI ON%

DECLARE SUB ReadNext Person (LOCATI ON%{), ACTIVITY% ), SMOKERS% ), RSP(), AMBIENT())
DECLARE SUB Excl udeMenu ()

DECLARE SUB Assi gnMenu ()

DECLARE SUB AddSummary ()

DECLARE SUB Initialize ()

DECLARE SUB ReadDi st Parans ()

DECLARE SUB SaveSCEM ( HEADS$)

DECLARE SUB Cal cul at ePer son (LOCATI ON%{), ACTIVITY% ), SMOKERS% ), RSP(), AMBIENT())
DECLARE SUB ProcessPerson ()

DECLARE SUB St orePerson (AMBIENT! (), RSP!())

DECLARE SUB AnbExp (AMBIENT! (), date2!, datel!, AMBFILES$)

DECLARE SUB Cal ender (datel!, M, d!, Y!)

DECLARE SUB Cl earProfile (N PROFILE%))

DECLARE SUB C ear Vector (N¥% VECTOR! ())

DECLARE FUNCTI ON M cr oExp (LOCATI ON% ACTI VI TY% SMOKERS%)

DECLARE SUB Diary (WH% LOCATI ON%), SMOKERS% ), ACTIVITY%))
DECLARE SUB EnterDi st (VECTOR! ())

DECLARE SUB Ent er LNorm ( VECTOR! ())

DECLARE SUB Fill (PROFILEY%), N%

DECLARE SUB Fi ndPersonl D (PI D& FI LENAVES)

DECLARE SUB G oupMenu ()

DECLARE SUB RegroupLoc (VWH®

DECLARE SUB RetrieveOptions ()

DECLARE SUB SaveOptions ()

DECLARE SUB Mai nMenu ( CHO CE$)

DECLARE SUB DoTitle ()

DECLARE SUB Opti onsMenu ()

DECLARE SUB Print Qut Options ()

DECLARE SUB ShowLocations ()

DECLARE SUB Get Loc ()

DECLARE SUB RestartCalc ()

DECLARE SUB ShowConst Exp ()

DECLARE SUB ShowGr oupLoc ()

DECLARE SUB ShowPar ansMenu ()

DECLARE SUB Updat eScreen ( STATUSS$)

DECLARE SUB WiteDi st (VECTOR! ())

DECLARE SUB Print Hour | ySum (HEAD$, N% RSP! (), AMBIENT!())

DECLARE SUB PrintProfile (HEADER$, VECTORY%))

DECLARE SUB PrintVector (HEADER$, VECTOR! ())

DECLARE SUB SaveHour|ySum (RSP! (), AMBIENT! ())

DECLARE SUB SaveVector (FILENAVE$, HEADI NG, VECTOR! (), N%
DECLARE SUB Wi teHourlySum (RSP! (), AMBIENT!())

DECLARE SUB Wi teProfile (HEADI NG$, VECTORY))

DECLARE SUB Wi teVector (HEADI NG, VECTOR! ())

DECLARE SUB SaveProfile (FILENAVE$, HEADI NG$, VECTOR% ), N

kkkkkkkkkkhkkkkkk*

tek TYPES  hx

khkkhkkhkkhkkhkkhkhkkhkhkhhhhhhhhhkhhhhhhhhhkhkhhkhkhkhkhkhkhkhkhkhkhkhhkkkkkkkkkkkkk*kkkkkk*x*x*%x

Type for SCEM paraneters
TYPE SMPARANMS
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ACH AS SI NGLE
VOLUME AS SI NGLE
SMRATE AS SI NGLE
SOURCE AS SI NGLE
SMLCC AS SINGLE
AVECONC AS SI NGLE
NUMROOMS AS SI NGLE
END TYPE

air exchange rate ach

vol une nB

smoking rate #/mn

source stregth ug/mn

| ocation code

average concentration ug/n8
nunber of roonms in house

"Type for |ocation codes

TYPE LOCCODES
CODE AS | NTEGER ' new code nunber
NAME AS STRING * 15 'nanme of new code
REGROUP(1 TO 100) AS | NTEGER 'regrouped codes
NGROUP AS | NTEGER "nunber of regrouped codes
ETSDI ST(2, 25) AS SINGLE "ETS exposure distribution for |ocation

EXCLUDE AS STRING * 1 X = zero contrib. fromthis loc; O = include
SAMPLE AS SI NGLE ' exposure sanpled fromdistribution

METHOD AS STRING * 4 ' SCEM OR M CR

TALLY AS | NTEGER "nunber of m nutes exposed in each |ocation

END TYPE
' Type for denpgraphic information

TYPE DEMOG
AGE AS | NTEGER
SEX AS | NTEGER
PI D AS LONG
EXPCS AS | NTEGER
END TYPE

"omt outliers over
COVMWON SHARED OM TOUT

' Ceneral Statistical Routines are in the GENSTAT. BAS nodul e
" included in THEMVAI N. BAS. Histograns are created using the
' CALCHI ST. BAS program whi ch includes the THEMSTAT. BAS nodul e.

**DATA FOR CREATI NG EXPOSURE HI STOGRAMS* *

""""" Array for Fairley anbient data

"file nanmes including paths

COMMON SHARED / pop/ POPFILE$ 'file for popul ation exposure data

COMMON SHARED /fil 1/ | NFILE$, AMBFILE$, HOURFILE$, SCEMFILE$

COWDON SHARED /fil 2/ ACTFILE$, LOCFILE$, SMOKFILE$, EXPFILE$

COMMON SHARED /fil 3/ TALLYFILE$ 'file for tally of "exp. time" in each |oc.

"path for options, input & include files; used during program conpilation
COMVON SHARED / pat/ PATH$

R EEEE R R RS SRS R R R EEEEEEEEEEEEEEEEEEEEEEEEEEREEREEEEEEEEEEEEEEEESEEEES]

COMWON SHARED TI MES% 'Tines there has been a call to UpdateScreen

COMVON SHARED / SCEM SCEM AS SMPARAMS " Paraneters for SCEM Mbdel

COMMON SHARED / LOCATI ONS/ LOCAT() AS LOCCODES ' Paraneters for Location Codes

COMVON SHARED / DEMOGRAPH PERSONDATA AS DEMOG ' Denogr aphi ¢ data

COVMMON SHARED / NUMS/  NUMGROUPS% " Nunber of reduced |ocations

COMMON SHARED CURRENTLOCY% CURRENTACTY CURRENTSMOK% ' Current |ocation, activity, snoker?

COMMON SHARED / ALOOP/ ALLSTOP% "Control Variable for "All"-type cal cul ati on

' personal diary information

COMVON SHARED /a/ Pl D& LASTPI D& PEOCPLEY% NUMBERY RECPERSON&, RECTOTAL&
COWDON SHARED / b/ DATE, CALCOPT$, CALCMODE$, AMBOPTS$, GROUPOPT$S

COMVON SHARED /c/ RT1$, RT2$, RT3%, RT4$, RT5$, RT6$, RT7$, RT8$, RT9$, RT10$
COMWON SHARED /d/ ID, a.y, tbeg, tend, etim ctim where, DSMXKE

COWDON SHARED /e/ act, dirm dird, diry, dirwkday

"distribution arrays
COVMMON SHARED / di st/ FOOTAGE(), EXCHANGE(), NUMROOMS()

"nornal nmean and stdev arrays
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COMVMON SHARED / di st 2/ NVEHEXCHO(), NVEHEXCHC(), NVEHVOL(), NSMRATE(), NSOURCE()
'"personal data" fields:

COMVMON SHARED /f/ RNO1&, RSEL&, YSEL&, TPAC&, PRFX&, CLST&, STUMR, ACDT&, HHA&, HHAT&, HOUS&, PARKE, PRK2&,
WKIB&, WKHR&, WWHR&, NIOB&, WP1&, WP2&, WP3&, WP4&, WP5&, WP6&

COMMON SHARED /g/ SMOK&, SMKY&, SMK2&, SMY2&, CLCA&, CLCB&, PGAR&, PGYS&, PGAS&, GSTVE, NSTVE, MS1&, MSTME,
MS2&, GSPR&, GSTMR, PLOT&, HTYS&, HTFL& HEAT&, OPE&, OPN1& OPN2&, FAN1&, FAN2&, Al RC& ACTP&, GLUE&,
PNT1&, PNT2&, SOLV&, PEST&

COMMON SHARED / h/ PST2&, SOAP&, OCLN&, AEROCS, SHWRE, BATH&, MOTH&, DEOD&, RMFR&, AGE&, EDUCE, GDGR&, MRTLE,
ZI P&, CNTY&, AREA&, HHT&, BGLl5& BGL6& BGL7& RSEX&, | NCMR, | NCA&, | NCB&, | NCC& | NCD&, | NCE&, | NCF&,

| SUMB, HHTT&, YTJIB&

COMVON SHARED /i/ YWHR&, YVHRE, YNIB&, YWP1&, YWP2&, YWP3&, YWP4&, YWP5&, YWPG&, YSTU&, YSMK&, YSMWY&, YSMRE,
YSY2&, YCCB&, YCCB8&, YPGR&, YPGY&, YPGS&, YSTVE, YNST&, YMS1&, YMSME, YMS2&, YGSP&, YGTMR, YPLT&, YGLUE,
YPT1&, YPT2&, YSLVE, YPST&, YPS2&

COMVMON SHARED /j/ YSP& YCLN& YARO%, YSHR&, YBTH&, YAGE&, YEDU&, YSEX&, YCDT&, AOUT&, YOUT&, TTI M, | NUME,
TCNT&, RCNT&, RANS&, ANYQOS, CSUMB, ANUMB, ZTST&, ADI FF&, YDI FF& NPHONE&, YINTVE, dirmmg&, dirdd&, diryy&
COMVON SHARED / k/ ADWKDAY&, CMPMWR, CMPDD&, CMPYY&, ACWKDAY&, OCC&, YDI RMVR, YDI RDD&, YDl RYY&, YDWKDAY&,
YCMPMVE, YCMPDD&, YCMPYY&, YCWKDAY&, YOCC& SMOKE&, YSMOKE&, SAVMPWIE, Tl MEWT, YSAMVPWI, YTI MEWD

' Hi st ogram bar wi dt hs

COMWON SHARED /bwa/ Bar W dthAve 'Bar width for Average |ndoor
COMWDON SHARED / bwa2/ Bar WdthAnb 'Bar width for anbient exp.
COWON SHARED /bwm Bar W dt hMax 'Bar wi dth for Maxi mum exp.

COMON SHARED / hop/ HOPT% "Specify Barwidth or Start, Stop, # Bars
' Screen foreground and back ground col ors

CONST Back = 9 " bl ue

CONST Title = 10 "light green

CONST Text = 11 'cyan

CONST Lin = 13 ' magent a

CONST I nst = 15 "white

CONST Quit = 14 "yel | ow

CONST SubT = 9 " bl ue

IR EEE R R R R RS RS R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEESS

34



Appendix D: THEMMAIN.BAS Source Code Listing

EE R R R Sk Sk Sk Sk Sk Sk S Sk kS kS Sk kS Sk Sk Sk Sk Sk kS Sk Sk Sk Sk Sk kS Ik Sk Sk kS Sk Sk Sk Sk ko

* THEMVAI N. BAS *
* "Mai n Modul e" *
* % For * %
i Total Hunman Exposure Mbddel i
* kK% * k%
* k k THE * k %k
* k Kk ( M * k k
i -using California Activity Pattern i
i (CAP) data fromthe Air i
i Resources Board (ARB) *xx
*x -and data fromreal RSP exposure *x
* measur ement s *
* *

khkkhkkhkkhkkhkkhkkhkkhkhkhkhhhhhkhkhkhhhkhhhkhkhkhkhkhkhhhkhkkkkhkkkkkk*kkk*k*x*k***x*%x

Witten in Mcrosoft (R) Qui ckBASI C Extended v7.1

Devel opnent Funded by the Tobacco Rel ated Di sease Research
Program (TRDRP) of the State of California, grant no. ?????

Ot her Mbdul es: THEM O. BAS, THEMSTAT. BAS, THEMGRX. BAS
Include Files: THEM O BlI, THEMSTAT. BI, THEMGRX. Bl, THEMDECS. BI
Data Files: THEM OPT, THEMDI ST. DAT, THEM.CC. DAT
THEMDECS. Bl ====== Al| procedure/type decl arations and
common shared vari abl es/constants for main program

THEMSTAT. BAS == Statistical Routines

THEM O. BAS = I nput / Qut put Routi nes
THEMGRX. BAS = I nvocation of Qui ckBASIC Presentation G aphics Tool box
*xkxxkkxk Bl ==== Qui ckBASI C I NCLUDE files for each nodul e's decl arations

Last Mbdified: 10/19/93 nk

Progranm ng Hi story & Personnel:

Programwitten by Wayne Ott, Stanford Unversity, beginning July 1991
Program was extended by El ena Tracy and Wayne COtt, begi nning Fegruary 1993
Programrewitten by Neil Klepeis, beginning August 1993

Program nodul ari zed, nenu driven 9/16/93 nk

Program nodul ari zed into: THEMVAIN, THEM O THEMSTAT, THEMGERX nk

Al'l subsequent nodifications: nk

** The current formof the programis as follows: ***

Programreads the California Activity Pattern (CAP) data file
Program generates "uniformdi aries" 1440 min. long fromactual diaries
Program creates | ocation & snoker-present vectors for each person
automatically regrouping locations into six subgroups
Program assi gns CONSTANT EXPOSURES for each min. for each person
OR uses the SCEM Mbdel to assign ETS exposures. (see SCEM2 sub for details)
Program cal cul ates 1440 mi nutes of exposure per person
Program has user-definable run-tine options and default settings.
These are accessbile via the user-accessible menu system
Program di spl ays, prints, saves sunmari es and hi stograns of the group
of peopl e anal yzed 8/ 94 nk
a.Options, b.Distribution Paraneters, c.Regrouped Location Codes and
Constant M croenvironnmental RSP exposures for ETS are user-definable
through external text files: THEM OPT, THEMDI ST. DAT, THEM.CC. DAT,
respectively. 10/ 94 nk
Saves and produces exposure histograns for different denographic groups:
age, sex, education, enploynment status, marital status, housing type.
Separ at es exposed peopl e from unexposed people. 1/94 nk
Program separated in THEM and THEWMH ST prograns. THEM only deterni nes
24-hour exposures and hourly nmaxi muns for each person and saves themto
alist. THEM acts like a needle with data flowing through it like a
thread; the sunmmary arrays are NOT stored in the conputer but on file.
THEMHI ST take the summary file and cal cul ates histograns fromit: exposed
vs. unexposed and all denographics. 2/94 nk
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i I NCLUDE Fil es containing all iiiii

Piiiii sub progranifunction declarations, iiiii

Piiiii types and shared vari abl es iiii
piiidiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

$I NCLUDE: ' d:\them basi c\ THEMDECS. BI '

" $INCLUDE: 'd:\them basic\GENI O Bl
' $I NCLUDE: ' d:\ THEM BASI C\ GENSTAT. Bl''

khkkhkkhkkhkkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhkhkhkhhhkhkkhhkhhkhhkhkkkhkkhkkkkkkkkkkkkkk*k*k*x*x*%x

kkkkkkhkkhkkhkkhkkhkkhkkkkkk* DIrTEnSIOﬂ Arrays and Varlabl es kkkkkkkhkkkhkkkkkkkkkk*
khkkhkkhkkhkhkhkkhhhhhhhhhhhhhhhhhhhhhhkhhhhhkhkhhhhkhkhkhhkhkhkhhkhkhhhkhkhkhkkkhkkkkkkkkkkkkkkk**k*x*x*%x
COWDON SHARED HI ST AS HI STOGRAM "Paraneters for Histograns

COMWON SHARED PERSONDATA AS DEMOG  ‘'variable for all denpgraphic data
Not e: ot her "COVWON SHARED' statenents are in THEMDECS. BAS

The "COWON SHARED HI ST AS HI STOGRAM' statenent is in

all modul es that call the CalculateH st routine. This

variable is passed to the Cal cul ateHi st routine but the type-

declaration is in the THEMSTAT. BAS nodul e.

The followi ng variables contain data conpiled for each person,
saved in a file and used to create statistics on the whol e pool
of peopl e anal yzed.

MAXEXP:  MAXI MUM M NUTELY EXPOSURE FOR EACH PERSON OVER 1 DAY
AVEEXP:  AVERAGE 24- HOUR M CR. EXPOSURE FOR EACH PERSON OVER 1 DAY
TOTMAX:  TOTAL HOURLY MAXI MUM EXPOSURE FOR EACH PERSON OVER 1 DAY
AVEAMB: AVERAGE AMBI ENT EXPOSURE FOR EACH PERSON OVER 1 DAY

Denogr aphi cs variabl es are defined i n THEMDECS. Bl

PERSONDATA = CODES FOR DEMOGRAPHI C GROUP:  age, sex, ed., enp., mar, hous.

khkkhkkhkkhkkhkkhkkhkhhhhhhhhhhhhkhhhhhhhhhhhkhkhkkhkhkhkkhkhkhhkhhhhkkkkhkkhkkkkkkkkkkkkkk*kk**x*%x

note: THEM cal cul ations will produce exposure statistics for everyone. This
data can then be subdivided into denpgraphic groups and/or the exposed group.
Denpgraphi ¢ data for each person is in array PERSONDATA and exposed vs.

non- exposed data is sinply obtained fromthe exposures thensel ves:

0.0 ug/ m8 = unexposed.

EE R R R Sk S Sk Sk Sk S Rk kS kS kS kS Sk Sk Sk Sk Sk Sk Sk Sk Sk ko kS kS Sk Sk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk kS ko

Arrays for distribution data to be randomly sanpled for use as paraneters
in sub nodels

DI M FOOTAGE(2, 25) ‘'dist. of sq. footages for a house -hunds. of sqg. ft.-

DI M EXCHANGE( 2, 25) 'dist. of air exchange rates-ach- for a house

"Dl M VEHEXCH(2, 25) 'dist. of vehicle air exchange rate-ach

' DI M SMRATE( 2, 25) "dist. of snoking rates-cig. per hour

"Dl M VEHVOL( 2, 25) "dist. of vehicle volunes--square feet

DI M NUMROOMS( 2, 25) 'dist. of nunber of rooms in a house

' DI M SOURCE( 2, 25) "dist. of source strengths (ug/cigarette)

"nornal nmean and stdev arrays

DI M NVEHEXCHQ( 2), NVEHEXCHC(2), NVEHVOL(2) 'vehicle ach win cl;wn op, vehicle volune
DI M NSMRATE( 2), NSOURCE(2) 'snpking rate, source strength

"array to hold location codes and RSP | evels corresp. to |ocations (ug/nB)
"LOCAT is "redimed" in GetLoc subprogram
NUMGROUPS% = 6: CURRENTLOC% = 1: LAST% = 2
" REDI M LOCAT(1 TO NUMGROUPSY) AS LOCCODES

'omt outliers in averages and st. dev.
OM TOUT = 1E+10

' DI M AMBDATA(731) AS STRING * 78 "array for fairley anbient data (unused)

" PRINT FRE( AVBDATA(1))
' SLEEP

khkkhkkhkkhkkhkkhkkhkkhkhkhhhkhhhhhhhhhhhhhkhhhhkhkhhkhkkhkhkkhkhkkhkhkhkkhhkkhhkkkhkkhkkkhkkhkkkkkhkkkkkkkkkkkkkkkk*x*x*%x

----------------------- End O Array Dinmensioning--------------------------

khkkhkkhkkhkkhkkhkhkhhkhhhhhhhhhhhhhhhhhhhhkhkhhhkkhhkhkhkkhkkhkhkhkhkkhkhkhkkkkhkkhkkkkkkkkkkkkkkkkkkk*k*x*x*%
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S5 55S Pre-Title-Screen Initializing Routines $$$$$$$$$$85$$$$
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CLS
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Initialize 'Zeros pointer, constant exp. levels, person id, Path
RetrieveOptions 'read THEM OPT, the file containing options

Get Loc 'get new | ocation codes, nanes, old codes, ETS exposure for
' each new group

ReadDi st Parans 'read in cunul ative distributions/normal & | nornmal parans
ReadAnbi ent "read anbient data into array AVBDATAS$()

** |f there is an error reading the options file; and the error is ignored
** then internal defaults are set:

F INFILE$ = "" THEN GOSUB Set Defaul ts
PoTitIe "Program Titl e Di spl ayed
QpenFi le INFILES, 1, 1 ' Opens CAP | nput data file for input
:O\l ERROR GOTO ProcessErrors: "Turns error checking on

"** Set user-defined key ESC. wused to exit calculation |oops

KEY 15, CHR$(0) + CHR$(1) "assigns ESC key to #15

ANANANANANANANANANANANANANANANNANANNANNNNNANNNNANANANANANANANANANANANANANANANN
trrrrrrrrrrrrrrrritl End of Initialization Routines !iitiiirrrrrrrrrrntd
Piriririririvivivivivivivioivivivioivivivivivivivliviviviviviviviviviviviviviviviiviviviviviviriivirivivivirivivivivivivivivivirivirivirivirivdsl

99999999999999999999999999999999999999999999999999DDDDDDDDDDDDDDDDDDDQ&&&&

kkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkkk*k*% ENTERI NG ’\/AI N ij khkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkkkkkkkkkkk*

CONT% = 0
WH LE CONT% = 0
Mai nMenu CHO CE$ ' Di splays main nmenu
CLS
SELECT CASE CHO CE$ ' Processes Choice from main nmenu
CASE "O', "o": ' Passes Control to Options Menu
Opt i onsMenu
CASE "d", "D':
|F PEOPLE% = 0 OR POP$ = "" THEN InitializeHead
"PRINT "Detailed Cal culation of one person..."
CALCMODE$ = "Detail ed"
NUMBER% = 1
Set UpScr een
CALL ProcessPerson
AddSumrar y
CALL UpdateScreen("Press Any Key to Return to Main Menu...")
SLEEP
CASE "N', "n":
PRI NT : | NPUT "Enter nunber of people: ", NUVMBER%
CALCMODE$ = "N
PRI NT
PRI NT "Previ ous Number of People Calculated: "; PEOPLE%
PRI NT "Nunber of People After This Calculation: "; NUVBER% + PEOPLE%
PRI NT
PRI NT "Press any key to continue...": SLEEP
| F PEOPLE% = 0 OR POPFILE$ = "" THEN InitializeHead
Set UpScr een
KEY(15) ON
ON KEY(15) GOSUB ExitN
k =1
WH LE k <= NUMBER%
CALL ProcessPerson
k =k +1
cont N:
VEND
KEY(15) OFF
AddSumrar y
CALL UpdateScreen("Press Any Key to Return to Main Menu...")
SLEEP
CASE "a", "A":
ANS$ = Get AKey("Press <RET> to do all people or <ESC> to cancel...")

| F ANS$ = CHR$(13) THEN
CALCMODE$ = "All"
| F PEOPLE% = 0 OR POPFILE$ = "" THEN InitializeHead
Set UpScr een
KEY(15) ON
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ON KEY(15) GOSUB ExitAll:
ALLSTOP% = 0
WHI LE ALLSTOP% = 0

CALL ProcessPerson

cont A:
VEND
KEY(15) OFF
AddSumrar y
CALL UpdateScreen("Press Any Key to Return to Main Menu...")
SLEEP
END | F
CASE "v", "V': LookAtFile POPFI LE$
CASE "e", "E":
CLS
PRINT "This will erase the exposure data file: " + POPFILE$
PRI NT "The exposure file is nornally appended between all THEM cal cul ations."
ANS$ = Cet AKey("Press <RET> to ERASE or <ESC> to CANCEL...")
IF ANS$ = CHR$(13) THEN KI LL POPFI LE$
CASE "r", "R": '"Restarts Calculation by Initializing files pointers
Restart Cal c
CASE "g", "G':
Initialize
INPUT "Enter the Person Nunber:"; N%
GoToPer son N%
CASE "f", "F":
Initialize
INPUT "Enter the PID: "; PID&
Fi ndPer sonl D PI D&, | NFI LE$
CASE "c", "C': PrintQutOptions
CASE "s", "S": ShowParansMenu
CASE "I", "L":
PRINT "This will restart calc. at beginning of file."
PRINT "Press ESC to CANCEL, RET to continue..."
ANS$ = Cet AKey("")
IF ANS$ = CHR$(13) THEN
CLCSE #1
LookAt Fil e | NFI LE$
OpenFile INFILES, 1, 1
END | F
CASE """: CLS
INPUT "Nane of file: ", FIL$
LookAtFile FIL$
CASE "q", "Q': CONT% = 1
CASE ELSE
END SELECT
CLS
VEND
CLCSE #1 "close activity input file
"others opened & closed in sub prog.
SaveOpti ons 'Save Options to file, THEM OPT

SCREEN 0: COLOR 7, 0: CLS 'Restore Screen to Text (0), white foreground

** Subroutines to handle interupt of
** N and Al Calculations after ESC pressed

k = NUMBER% + 1
Updat eScreen "CANCEL on Person #" + STR$(PEOPLEY + ". Press any key... "
SLEEP
CLCSE #2 "all files opened in subs are #2; close if interupted
PEOPLE% = PEOPLE% - 1 'back to last person before interupt
COLOR 7
RETURN cont N:

ExitAll:
ALLSTOP% = 1
Updat eScreen "CANCEL on Person #" + STR$(PEOPLEY + ". Press any key... "
SLEEP
CLCSE #2 "all files in subs are #2; close if interrupted
PEOPLE% = PEOPLE% - 1 'go to |last person before interrupt
COLOR 7
RETURN cont A:
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kkkkkkhkkhkkhkkhkkhkkhkkhkkkkkkk*

EE R R SR Sk Sk Sk Sk Sk Sk Sk Sk S Sk Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk ok Sk

MAI N SUB ROUTI NES- - < = === = =ccmmmmmmmne

-Set Defaul ts -ProcessErrors - ReadDi st Par ans
Set Def aul t s:
CLS : BEEP
PRINT "Errors in reading options file or null INPUT file nane"
PRI NT "both require the setting of internal default parameters.": PRI NT
PRI NT "Press any key to assign internal defaults.": SLEEP

"activity pa

INFILE$ = "d
"anbient |ev
AMBFI LE$ = "
"output file
ACTFI LE$ = "
"output file
EXPFI LE$ = "
"output file
HOURFI LE$ =

"output file
SCEMFI LE$ =

' regroupi ng

GROUPOPTS =

ttern data file

s\ californ\BAY. DAT"

el data file

c:\californ\ PART. DAT"

for activity codes; if 'none' then no codes witten

for exposure vectors; if 'none' then no vectors witten

for hourly summaries of each person

for SCEM paraneters

of locations
"Yeg"

' ** CALCULATI ON OPTI ONS **

CALCOPTS = "

CONST" 'use SCEM routine or CONST RSP val ues

AMBOPT$ = "No" ‘'reading in of anbient data

"** Run tinme

RT1$ = "No"
RT2$ = "No"
RT3$ = "No"
RT4$ = "No"
RT5$ = "No"

"** printer

screen options

"print out personal data to screen

"print out location/activity/snoking profiles to screen
"print out exposure vectors to screen

' pause between person cal cul ations

"print out hourly summary for each person

options

RT6$ = "No" "print loc/act/snok profiles to printer
RT7$ = "No" "print indoor/anbient exposures to printer
RT8% = "No" "print hourly sunmary of each person to printer
RT9$ = "No" 'pause between SCEM CONST paraneter changes
RT10$ = "No" 'print SCEM paranmeters out to line printer
RETURN
ProcessErrors:
BEEP
LOCATE 24, 1
COLCR 14 "yel l ow error nessage
SELECT CASE ERR
CASE 6: PRI NT "OVERFLOW ERROR. ";
CASE 7: PRINT "OUT OF MEMORY ERROR ";
CASE 52: PRI NT "FI LENAME ERROR ";
CASE 53: PRINT "FILE NOT FOUND.";
CASE 54, 55: PRINT "FILE ACCESS ERROR ";
CASE 57: PRINT "CAN T ACCESS FI LE.";
CASE 58: PRINT "FILE EXI STS ERROR ";
CASE 61: PRINT "DISK | S FULL.";
CASE 68: PRINT "CAN T ACCESS DEVI CE. ";
CASE 71: PRINT "Dl SK NOT READY.";
CASE 72: PRINT "Dl SK ERROR. ";
CASE 76: PRINT "FILE PATH NOT FOUND. ";
CASE 62: PRINT "I NPUT PAST END OF FILE. ";
CASE ELSE:
PRI NT "AN ERROR HAS OCCURRED. ";
END SELECT
PRINT " Press any key to continue..."; : SLEEP
COLCR 15 "back to high intensity white
RESUME NEXT

SUB AddSummrary
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** subprogramto add input fil enane
to bottom of popul ati on exposure file: POPFILE$
and to the bottom of TALLYFILE$ if not NULL

OpenFil e POPFILE$, 2, 3 "open file #2 for append
EXCL$ = ""

METH$ = ""

FOR | = 1 TO NUMGROUPS%

EXCL$ = EXCL$ + LOCAT(l).EXCLUDE
METH$ = METH$ + LOCAT(1).NMETHOD + "."
NEXT |
PRINT #2, "(" + INFILE$ + ", " + EXCL$ + ", " + METH$ + ", " + CALCMODE$ + ")"

CLCSE #2

| F TALLYFILE$ <> "" THEN
OpenFil e TALLYFILE$, 2, 3 "open file #2 for append
PRINT #2, "(" + INFILE$ + ", " + EXCL$ + ", " + METH$ + ", " + CALCMODES$ + ")"
CLCSE #2

END | F

END SUB
SUB Ambi ent Array (AMBIENT(), date2, datel, AMBDATA() AS STRING * 78)

"** sub programto get anbient data for current day from array AVMBDATAS$()

CONST CONV = .6 ' Conversion factor fromPM 10 to PM 3.5?

FOR X =1 TO 731
L$ = AMBDATAS( X) ‘assign to next string array
D$ LEFT$(LS$, 5)
f = VAL(DS$)
FOR1 =1 TO 24
vé = MD$(L$, (I * 3) + 3, 3)
v = VAL(V$)
AVBIENT(1) = v * CONV
NEXT |
IF f = datel THEN
' date2 = F
GOTO 12:
END | F
NEXT X
12 :

" FORi =1 TO 24
' FORj = (i - 1) * 60 + 1 TOi * 60
: RSP(j) = R(i)

END SUB
SUB Ambi entFil e (AVBIENT(), date2, datel, AMBFILES$)

"** sub programto get anbient data for current day fromfile AVBFILE$

CONST CONV = . 6 ' Conversion factor fromPM 10 to PM 3.5?
CALL OpenFil e(AMBFI LE$, 2, 1) "open as #2 for input

FOR X = 1 TO 731
I NPUT #2, L$
D$ = LEFT$(LS$, 5)
f = VAL(D$)
FOR1 =1 TO 24
v$ = MD$(LS$, (I * 3) + 3, 3)
v = VAL(V$)
AMBI ENT(1) = v * CONV
NEXT |
IF f = datel THEN
' date2 = F
GOTO 11:
END | F
NEXT X
11 :
"' FORi =1 TO 24
' FORj = (i - 1) * 60 + 1 TOi * 60
' RSP(j) = Ri(i)
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' NEXT j
©ONEXT i

CLCSE #2

END SUB
SUB Assi gnMenu

"** subprogramto assign nethod of cal cul ati ng exposure: SCEM or
' sanpling fromreal mcroenvironnmental data distributions
OPT% = 0
CLS
WH LE OPT% = 0
Pl aceText "ASSI GN EXPOSURE CALCULATI ON METHOD', 2, 1, Title

RepeatCH "-", 80, Lin

FOR I = 1 TO NUMGROUPS%
Pl aceText STR$(LOCAT(l).CODE) + " " + LOCAT(l).NAME + " [" + LOCAT(l).METHOD + "]", 25, | + 2,

Text

NEXT |

RepeatCH "-", 80, Lin

Pl aceText "SCEM = use SCEM nodel ", 2, 20, Inst

Pl aceText "M CR = use real mcronenvironnental data", 2, 21, Inst

RepeatCH "_", 80, Lin

LOCATE 23, 1

COLOR Quit

I NPUT "Enter Nunmber of Paranmeter to Change or O to quit: ", 1%

CLS

IF 1%<> 0 AND | % <= NUMGROUPS% THEN
| F LOCAT(19% . METHOD = "SCEM' THEN LOCAT(!9% . METHOD = "M CR" ELSE LOCAT(|% . METHOD = " SCEM
CALCOPT$ = LOCAT(1% .METHOD 'overall method is set to last indiv. one

END | F

IF 1%=0 THEN OPT% = 1

CLS

VEND
END SUB

SUB Cal ender (datel, M D, Y) STATIC
"**Cal cul ates Julian date given the nonth, day and year.
'**12/ 31/ 93 ==> 93365& (<yr.><days after 1/1>)

IF M= 1 THEN X =
IFM=2 THEN X = 31 + D
IFY=87 ANDM=3 THEN X = 59 + D
IFY=88 ANDM=3 THEN X = 60 + D
IFY=87 ANDM=4 THEN X = 90 + D
IFY=88 ANDM=4 THEN X = 91 + D
IFY =87 ANDM=5 THEN X = 120 + D
IFY=88 ANDM=5 THEN X = 121 + D
IFY =87 ANDM=6 THEN X = 151 + D
IFY=88 ANDM=6 THEN X = 152 + D
IFY =87 ANDM=7 THEN X = 182 + D
IFY=88 ANDM=7 THEN X = 183 + D
IFY =287 ANDM=8 THEN X = 212 + D
IFY=288 ANDM=8 THEN X = 213 + D
IFY =87 ANDM=9 THEN X = 243 + D
IFY=88 ANDM=9 THEN X = 244 + D
IFY =287 AND M= 10 THEN X = 273 + D
IFY =288 AND M= 10 THEN X = 274 + D
IFY =287 AND M= 11 THEN X = 304 + D
IFY =288 AND M= 11 THEN X = 305 + D
IFY =287 AND M= 12 THEN X = 334 + D
IFY =288 AND M= 12 THEN X = 335 + D
datel = Y * 1000 + X

SUB ClearProfile (N% PROFILE%))
"routine for clearing a 1-D vector PROFILE% of |ength N%

FORI = 1 TO N%
PROFI LE% 1) = O
NEXT |
END SUB

SUB d ear Vector (N¥% VECTOR())
"routine for clearing a 1-D vector VECTOR of |ength N%
FOR| =1 TO N%
VECTOR(I) =0
NEXT |
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END SUB
SUB Diary (WH% LOCATI ON%{), SMOKERSY% ), ACTIVITY%))
**subprogramto place codes into beginning mnute of diary event

into 1440 minute profiles: Creates constant |ength diaries

cal cul ates adjusted tine and assigns values to
LOCATI ON, ACTIVITY, SMXKERS vectors

' froman arbitrary nunber of diary events (tbeg = beginning diary tine)

tl
t2

INT(tbeg / 100)
(tbeg / 100 - t1) * 100

'...Convert Time to Mnutes
mns =tl* 60 +t2
M NSADJ = nins + 1
LOCATI ON% M NSADJ) = WH%
SMOKERS%{ M NSADJ) = DSMOKE
ACTI VI TYY{ M NSADJ) = ACT
END SUB
SUB DoTitle
"** sub programto display title screen
COLOR 14, Back

PRINT : PRINT : PRINT : PRINT

PRI NT " EE R R Sk Sk Sk Sk kS Sk Sk Sk Sk Sk kS Sk Sk Sk Sk Sk kS Sk Sk Sk Sk Sk Sk Sk ko Sk Sk Sk kS S
PRI NT " * Wl cone to the *
PRI NT " * >
PRI NT " * Total Hunman Exposure Mbddel *
PRI NT " * (THEM >
PRI NT * * >
PRI NT " * Version 1.0 >
PRI NT " * >
PRI NT " * This version cal cul ates RSP exposure *
PRI NT " * based on actual Human Activity Patterns *
PRI NT " * >
PRI NT " * Devel oped at Stanford University *
PRI NT " * August 1993 o
PRI NT " R R R R Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk kS kS S Sk o
PRI NT
PRI NT * Press any key to continue..."
SLEEP: CLS

END SUB

SUB EnterDi st (VECTOR())

"** subprogramreads data into a univariate

i cunul ative probablility 2D array VECTOR

"** Data is read until a "99" is encountered

"** VECTOR nust be at least a 2xN¥array: VECTOR(2, N%

N = 1

TEST1 = 0 'variables to test for end of data by reading a 99
TEST2 = 0

LI NE | NPUT #2, h$ "there is one dummy line for distrib. |abel

DO Wl LE TEST1 <> 99 AND TEST2 <> 99
INPUT #2, TEST1, TEST2
VECTOR(1, N = TEST1
VECTOR(2, N%§ = TEST2
N6 = N + 1
LooP
No= N - 1

END SUB
SUB Ent er LNor m ( VECTOR())

** subprogramreads data for geo. nean and geo. std. dev.
into array VECTOR(2)

LI NE | NPUT #2, h$

I NPUT #2, TEST1, TEST2

VECTOR(1) = TEST1 ' geo. nean

VECTOR(2) = TEST2 'geo. standard deviation
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END SUB
SUB Excl udeMenu

"** this subprogramdi splays the nmenu for excluding exposure from
' certain mcroenvironnments
OPT% = 0
CLS
WH LE OPT% = 0
Pl aceText "EXCLUDE M CROENVI RONMENTS', 2, 1, Title

RepeatCH "-", 80, Lin
FOR I = 1 TO NUMGROUPS%
Pl aceText STR$(LOCAT(1).CODE) + " " + LOCAT(l).NAME + " [" + LOCAT(!).EXCLUDE + "]",
Text
NEXT |
RepeatCH "-", 80, Lin
Pl aceText "X = exclude location", 2, 20, Inst
Pl aceText "O = include location", 2, 21, Inst
RepeatCH "_", 80, Lin
LOCATE 23, 1
COLOR Qui t
I NPUT "Enter Nunber of Paraneter to Change or O to quit: ", 1%
CLS
IF 1% <> 0 AND | % <= NUMGROUPS% THEN
I'F LOCAT( 19 . EXCLUDE = "X" THEN LOCAT(19% . EXCLUDE = "O' ELSE LOCAT(|9% . EXCLUDE = "X"
END | F
IF 1%=0 THEN OPT% = 1
CLS
VEND
END SUB

SUB Fill (PROFILE%), N%

....... then repeatedly enter the same code until the next nonzero code appears

'...Subroutine to fill activity codes into the vector PROFILE()
R The vector PROFILE(1440) stores 1-nminute activity codes for the Day
R In the filling process, if a code other than zero is encounted,

temp% = 0

FOR | 1 TO N%
I F PROFILE% 1) <> tenp% AND PROFI LE% 1) <> O THEN tenp% = PROFI LE% 1)
PROFI LE% 1) = tenp%

NEXT |

END SUB
SUB Fi ndPersonl D (Pl D& Fl LENAVES)

"** subroutine to forward in the activity file until it finds person with
Pk identification nunber |D#
"** assunes activity input file #1 (FILENAVES) is al ready open

CLCSE #1 "must start beginning so close, then,
CALL OpenFil e(FI LENAVES, 1, 1) "open file for input as #1

CLS

PRI NT "Searching...."

COUNT& = 0 'count nunmber of lines fromtop

ID& = -1

WHI LE | D& <> PI D& AND NOT EOF(1)
LOCATE 3, 1: PRI NT "READI NG RECORD #: "; COUNT&
COUNT& = COUNT& + 1

"Position at top of file

CLOSE #1
CALL OpenFil e(FI LENAMES, 1, 1)

PRI NT

| F EOF(1) THEN
PRINT "End of file reached. Person ID"; PID& " not found."

PID& = 0
PRI NT "Press any key...": SLEEP
ELSE
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PRINT "Person ID"; PID& " found.": PRINT

"after closing file and opening to get back to top
"then go to COUNT% | ine #

FORI =1 TOCOUNT& - 1 'go to just before found PID
I NPUT #1, DUM
" PRI NT DUM&
NEXT |
PRI NT "File Pointer Positioned.": PRINT
PRI NT "Press any key...": SLEEP
END | F
END SUB
SUB Cet Loc

"** sub programto read THEMLCC. DAT file containing regrouped |ocations
' and constant RSP concentrations due to ETS
' "NUMGROUPS% |S A GLOBAL VARI ABLE

PRI NT "Readi ng Location Codes File..."
OpenFi |l e PATH$ + "THEMLCC. DAT", 2, 1 "open #2 for input
"skip 15 comment lines

FOR I =1 TO 15
LI NE | NPUT #2, SP$
NEXT |

" Read Nunmber of Groups; dinension |location array

I NPUT #2, NUMGROUPS%
REDI M LOCAT(1 TO NUMCROUPS% AS LOCCODES

'set LOCAT. EXCLUDE option to include all |ocations
FOR | = 1 TO NUMGROUPS%

LOCAT( 1) . EXCLUDE = "O'
NEXT |

"set calculation nethod for each |ocation

"FOR | = 1 TO NUMGROUPS%

' | F CALCOPT$ = "SCEM' THEN LOCAT(!).METHOD = "SCEM' ELSE LOCAT(!).METHOD = "M CRO'
" NEXT |

'read new code #, location nanme, CAP codes to regroup, RSP conc.

" all one one line

FOR | = 1 TO NUMGROUPS%
LI NE | NPUT #2, L$
LOCAT(1).CODE = Get FronStringN(L$, 1)
LOCAT(1). NAME = Get FronStringS(L$, 2)
LOCAT( 1) . NGROUP = Get FronStringN(L$, 3) "nunber of regrouped codes
FOR J = 1 TO LOCAT( 1) . NGROUP
LOCAT(1). REGROUP(J) = GetFronStringN(L$, J + 3)
NEXT J
LOCAT( ). METHOD = Get FronStringS(L$, LOCAT(I).NGROUP + 4)
NEXT |

CLCSE #2
END SUB
SUB GoToPer son ( N9

"** subprogramto skip through CAP activity file 'N& people

CLCSE #1 'cl ose then open to get to beginning
CALL OpenFil e(INFILES$, 1, 1)

CLS

COUNT% = 0

I NPUT #1, Pl D&

FORI1 =1 TO N%

LASTPI D& = PI D&
DO UNTI L PI D& <> LASTPI D&
I NPUT #1, PID&
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PRI NT LASTPI D&, PI D& SLEEP

COUNT% = COUNT% + 1 "nunber of lines fromtop
LOOP
LOCATE 1, 1: PRINT "Person Number "; I; " Read."”

NEXT |
"Position at top of file
PRI NT

| F EOF(1) THEN
PRI NT "End of file reached before person nunber "; N%

PID& = 0
PRI NT "Press any key...": SLEEP
ELSE

PRINT "Person ID"; PID& " found.": PRINT

"after closing file and opening to get back to top
"then go to COUNT% | ine #

CLCSE #1
CALL OpenFile(lNFILES, 1, 1)
FORI =1 TOCOUNT& - 1 'go to just before found PID
I NPUT #1, DUM
" PRI NT DUM&
NEXT |
PRINT "File Pointer Positioned."; COUNT% - 1; " lines fromtop.": PRI NT
PRI NT "Press any key...": SLEEP

END | F

END SUB

SUB GraphProfile (LOCATI ON%{), SMOKERSY% ), RSP())

** subprogramto draw a graphical represention (in character format) on the
screen of a conbined | ocation, snoking, exposure profile.

"l ocations and snoker presence are shown by codes
'exposure is shown with a number whenever a snoker is present

"HORI Z: 1440 minutes/80 characters = 18 m nutes per character
"VERT: 10 nex/24-2 characters ~ 0.5 units per characters

COLOR White, Blue

CLS

PRI NT "Person Number: ", PEOPLEY% " PID: ", LASTPID&
PRI NT " X=Exposure L=Locati on S=Snmoker Present"

o = "#"

FOR | =1 TO 1440

IF 1 / 18 = CINT(I / 18) THEN
X% = CINT(l / 18)
LOCY% = LOCATI ON%( | )
| F SMOKERS% 1) = 1 THEN SMOKY% = 10 ELSE SMOKY% = 0
"LOCY% = 5. SMOKY% = 7
LOCATE 23, X% PRI NT USING C$; RSP(I)
' LOCATE LOCY% X% PRI NT LOCATI ON% I )
' LOCATE SMOKY% X% PRI NT SMOKERSY | )

END | F

NEXT |

END SUB

SUB Initialize

PATH$ = "d:\them basic\" "Path for finding data files: |ocations, distributions

' Hi st ogram Bar W dt hs

Bar W dt hAve = 10 "Bar width for Average |ndoor

Bar W dt hAnb = 5 "Bar width for anbient exp.
Bar W dt hMax = 25 "Bar width for Maximum exp.

HOPT% = 0 "Specify only Barwi dth for histogram

"xxxkx | NI TI ALl ZE COUNTERS AND ARRAYS ***#**

"Initialize Person Record No. Counter (Counts records for each person)
RECPERSON& = 0

"Initialize Total Record No. Counter (Counts all records read)
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END

SUB

Tk k

END

SUB

Tk k
'

RECTOTAL& = 0

"Initialize Person No. Counter (Counts people)
PEOPLE% = 0

"Initialize Person ID Menory (Stores PID)
LASTPID& = 0
PID& = 0

"Arrays are initialized for profiles and exp in ProcessPerson sub

'Expand printer width to 120 characters
W DTH LPRI NT 120

' Reseed Random Nunber Gener at or

' RANDOM ZE Tl MER
RANDOM ZE 1 ' KEEP SAME SEED FOR NOW

SUB
InitializeHead

subprogramto initialize headers for exposure data files
POPFI LE$S AND TALLYFI LE$

'wite title to exposure data file

| F POPFILE$ = "" THEN
WH LE POPFI LE$ = ""
CLS
PRI NT "Exposure data file cannot be NULL."
INPUT "Enter filenane: "; POPFILE$
V\EEND

END | F

OpenFil e POPFILE$, 2, 3 "open file #2 for append

PRI NT #2, " SUMMARY OF 24- HOUR AVERAGE HUMAN RSP EXPOSURES (ug/ n8)"

PRI NT #2,

PRI NT #2, " # PID AS X Ave. Mcro. Max.Mn.Mcro. Ave. Anbient Tot.Hour. Max."
PRI NT #2, " "

CLCSE #2

'"wite header to exposure-time tally file
| F TALLYFI LE$ <> "" THEN
OpenFil e TALLYFILES$, 2, 3 "open file #2 for append

PRI NT #2, " TALLY OF M NUTES OF EXPOSURE FOR EACH PERSON "
PRI NT #2, " IN EACH OF "; NUMGROUPS% " LOCATI ONS"
PRI NT #2,
PRI NT #2, " # PID';
a =" o
FOR I = 1 TO NUMGROUPS%
PRI NT #2, USING Of; LOCAT(I). NAME
NEXT |
PRI NT #2, USING C$; " TOT"
PRI NT #2, " "
CLCSE #2
END | F
SUB

Mai nMenu ( CHO CE$)

sub programto process main nenu

COLOR , Red: CLS ' Red background
Pl aceText "M A | N MENU, 2, 2, 26
RepeatCH "=", 80, 13

Pl aceText "*EXPOSE A PERSON OR POPULATI ON*", 2, 4, SubT

Pl aceText "D-Show Details of an Exposure Cal culation for One Person", 13, 5, 11

Pl aceText "N-Cal cul ate Exposures for N People", 13, 6, 11

Pl aceText "A-Cal cul ate Exposures for Al People", 13, 7, 11

Pl aceText "V-View Current Poplation Exposure File: " + POPFILE$, 13, 8, 11

Pl aceText "E-Erase Current Popul ati on Exposure File (" + STR$(PEOPLEY + " people)", 13,
RepeatCH ".", 80, 10

Pl aceText "*VI EW CONTROL | NPUT DATA*", 2, 11, SubT

Pl aceText "R-Restart with Person #1 in Activity File: " + INFILE$, 13, 12, 11

Pl aceText "G Go to a Person Nunber", 13, 13, 11

Pl aceText "F-Find a Specific Person ID (Next PID =" + STR$(PID&) + ")", 13, 14, 11
Pl aceText "L-Look at Contents of Activity File", 13, 15, 11

Pl aceText "S- Show Location Codes and Distribution Paraneters", 13, 16, 11

RepeatCH ".", 80, 10
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Pl aceText "*CHANGE OPTI ONS*", 2, 18, SubT
Pl aceText "O Change Cal cul ati on Options and | nput/CQutput Filenames", 13, 19, 11
Pl aceText "C-Control Qutput of Calculation Progress to Screen & Line Printer", 13, 20, 11
RepeatCH "-", 80, 13
Pl aceText "Q Qit", 2, 22, 15
RepeatCH "=", 80, 13
Pl aceText "Press Your Choice Letter...", 2, 24, 14
CHO CE$ = Get AKey("")
"Processing of Menu Sel ection in main program section
END SUB
FUNCTI ON M cr oExp (LOCATI ON%g ACTI VI TY% SMOKER%)
"** sub programto assign exposures based on distributions of
' m croenvi ronnmental data for each |ocation
"** and activity/snoker codes; here, snmoker = 1 neans snoker present
' Assi gn Exposures
FOR J = 1 TO NUMGROUPS%
| F LOCATI ON% = LOCAT(J) . CODE THEN
CURRENTRSP = Di st Sanpl e( LOCAT(J) . ETSDI ST())
LOCAT( CURRENTLOC%) . SAMPLE = CURRENTRSP
M cr oExp = CURRENTRSP
END | F
NEXT J
END FUNCTI ON
SUB Opti onsMenu
'** subprogramto display and process Options nenu
OPT% = 0
WH LE OPT% = 0
Pl aceText "OPTIONS, FILES', 2, 1, Title
RepeatCH "-", 80, Lin
Pl aceText "A-Input file for Activity Patterns [" + INFILE$ + "]", 10, 3, Text
Pl aceText "B-Input file for Anbient Data [" + AVBFILE$ + "]", 10, 4, Text
Pl aceText "P-CQutput file for Popul ati on Exposure Data [" + POPFILE$ + "]", 10, 5, Text
Pl aceText "T-CQutput file for Exposure-Tine Tally [* + TALLYFILE$ + "]", 10, 7, Text
Pl aceText "E-Qutput file for Exposure Profiles [* + EXPFILE$ + "]", 10, 8, Text
Pl aceText "V-Qutput file for Activity Codes [* + ACTFILE$ + "]", 10, 9, Text
Pl aceText "L-CQutput file for Location Codes [* + LOCFILE$ + "]", 10, 10, Text
Pl aceText "S-CQutput file for Snoking Codes [* + SMOKFILE$ + "]", 10, 11, Text
Pl aceText "H Qutput file for Hourly Summaries [* + HOURFILE$ + "]", 10, 12, Text
Pl aceText "R-Qutput file for 'RSP Episode' Paraneters [" + SCEMFILE$ + "]", 10, 13, Text
Pl aceText "(To Viewa File Press ° and Enter Filenane)", 2, 14, Inst
Pl aceText "X-Del ete Person Qutput Files", 10, 15, Text
Pl aceText "O0-Exclude Locations", 10, 17, Text
Pl aceText "1-Assign Exposure Method", 10, 18, Text
Pl aceText "2-Read Anbient Data? [* + AMBOPT$ + "]", 10, 20, Text
Pl aceText "3-Regroup Locations? [* + GROUPOPT$ + "]", 10, 21, Text
Pl aceText "Press <RET> to enter options...", 2, 22, Inst
RepeatCH "_", 80, Lin
Pl aceText "Press a Letter or Nunber...", 2, 24, Qit
OPTI ONN$ = Get AKey("")
CLS
SELECT CASE OPTI ONN$
CASE "a", "A': INPUT "Enter nane for Activity File: ", |NFILE$
CLOSE #1: CALL OpenFile(INFILES$, 1, 1)
CASE "b", "B": INPUT "Enter name for Ambient Data File: ", AMBFILE$
CASE "p", "P": INPUT "Enter nane for Exposure Data File: ", POPFILE$
CASE "E", "e": PRINT "Enter nane for file to contain Exposure Vectors"
I NPUT "Press <RET> for no file: ", EXPFILES$
CASE "T", "t": PRINT "Enter nane for file to contain Exposure Tally"
I NPUT "Press <RET> for no file: ", TALLYFILE$
CASE "v", "V': PRINT "Enter nane for file to contain Activity Codes"
I NPUT "Press <RET> for no file: ", ACTFILES$
CASE "I", "L": PRINT "Enter nane for file to contain Location Codes"
I NPUT "Press <RET> for no file: ", LOCFILES$
CASE "s", "S": PRINT "Enter nane for file to contain Passive Snoking Codes"
I NPUT "Press <RET> for no file: ", SMOKFILE$
CASE "h", "H': PRINT "Enter nane for file to contain Houly Sumaries"
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I NPUT "Press <RET> for no file: ", HOURFILES$

CASE "r", "R': PRINT "Enter nane for file to contain SCEM Par anet ers"
I NPUT "Press <RET> for no file: ", SCEM-I LE$
CASE """: CLS : INPUT "Enter filenanme:"; FIL$

LookAtFile FIL$
CASE "x", "X': CLS
PRI NT "Press <RET> to ! DELETE! all person output files"
PRINT "or Press <ESC> to CANCEL ": ANS$ = Get AKey("")
IF ANS$ = CHR$(13) THEN "if RET
KILL TALLYFI LE$
KI LL EXPFI LE$
KI LL ACTFI LE$
KI LL LOCFI LE$
KILL SMOKFI LE$
KI LL HOURFI LE$
KI LL SCEMFI LE$
END | F
CASE "0": ExcludeMenu
CASE "1": AssignMenu
CASE "2": I F AMBOPT$ = "Yes" THEN AMBOPT$ = "No" ELSE AMBOPT$ = "Yes"
CASE "3": | F GROUPOPT$ = "Yes" THEN GROUPOPT$ = "No" ELSE GROUPOPT$ = "Yes"

CASE CHR$(13): OPT% = 1 'press <RET> to enter.
CASE ELSE
END SELECT
COLOR, 4: CLS 'red background
V\EEND
END SUB

SUB Pri nt Epi sode (HEADS)

"** sub

programto save SCEM paraneters for each | ocation for each person

i gi ves new set of parans for each new snoker |ocation

END SUB

LPRI NT

LPRI NT RLIE R SR R Rk kS kS Sk kS kS Sk kS Sk Sk Sk Sk Sk Sk kS Sk kS Sk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk Sk kS Sk Sk S

LPRI NT "LI ST OF SCEM PARAMETERS"

LPRI NT

LPRI NT HEAD$

LPRI NT

OA$ = "Room Vol une (nB): HHHHHH Source Strength (ug/cig.): #####"
OB$ = "Snoking Rate (hr-1): ### # Air Exchange Rate (ach): ####. #"
OC$ = "Snoker Location: #it# Average Conc. (ug/nB): . £

LPRI NT USI NG OA$; SCEM VOLUME; SCEM SOURCE
LPRI NT USI NG OB$; SCEM SMRATE; SCEM ACH
LPRI NT USI NG OC$; SCEM SMLOC; SCEM AVECONC

LPRI NT RLEE R S R Rk kS kS Sk kS Sk kS Sk Sk Sk Sk Sk Sk kS Sk Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk Sk o o o

SUB Print Hourl ySum (HEADS, N% RSP(), AMBIENT())

"** sub

END SUB

program for printing hourly sunmary to line printer

"SetPrintStyle "4" 'cond print
LPRI NT

LPRI NT RLEE R S R S Sk S Sk Sk Sk Sk kS kS Sk Sk Sk Sk Sk Sk Sk Sk Ik Sk Sk Sk Sk Sk Sk Ik kS Sk kS

LPRI NT " SUMVARY OF AVERAGE HOURLY EXPOSURE (ug/nB)"

LPRI NT

LPRI NT HEAD$

LPRI NT

LPRINT " TIME | NDOOR AMBI ENT"
LPRINT Meem s e e e e "
O = " ##:00 #H#HH. # #H##H#. #"

FOR I =1 TO 24

INDOOR = Average((l - 1) * 60 + 1, | * 60, RSP(), 0, OM TOUT)
I'F AMBIENT(1) < O THEN AMBIENT(I) = 0

LPRI NT USI NG G$; |; |NDOOR AMBIENT(!)
NEXT |
@$ = "OVERALL HiHH # B #
LPRINT "= - s m s e omm e .

LPRI NT USI NG C2$; Average(1l, 1440, RSP(), 0, OM TOUT); Average(l, 24, AMBIENT(),

LPRI NT AR R Sk Sk Sk S S Sk kS Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Ik kS Sk Sk kS Sk ko o

PrinterControl "FF" 'new printer page

SUB Pri nt Qut Opti ons

"** sub

programto handle wite/printout/saving of cal culation progress

RUNOPT% = 0
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CLS

VWH LE RUNOPT% = 0
Pl aceText "SCREEN AND PRI NTER OPTI ONS', 2, 4, 10
RepeatCH "-", 80, 13

Pl aceText "1-Personal Data to Screen [" + RT1$ + "]1", 2, 6, 11
Pl aceText "2-Location & Activity Profiles to Screen [" + RT2$% + "]1", 2, 7, 11
Pl aceText "3-1ndoor Exposures to Screen [" + RT3% + "]", 2, 8, 11
Pl aceText "4-Hourly Summary of Each Person to Screen [" + RT5% + "]", 2, 9, 11
RepeatCH "-", 80, 13

Pl aceText "5-Pause Cal cul ati on Between Peopl e [" + RT4% + "]", 2, 11, 11
RepeatCH "-", 80, 13

Pl aceText "6-Location & Activity Profiles to Printer [" + RT6$S + "]", 2, 13, 11
Pl aceText "7-1ndoor Exposures to Printer [" + RT7$ + "]", 2, 14, 11
Pl aceText "8-Hourly Summary of Each Person to Printer [" + RT8% + "]", 2, 15, 11
Pl aceText "9- SCEM Paraneters of Each Person to Printer [" + RT10$ + "]", 2, 16, 11
RepeatCH "-", 80, 13

Pl aceText "O0-Pause Between New Snoki ng Epi sodes [" + RT9% + "]", 2, 18, 11
RepeatCH "-", 80, 13

Pl aceText "Press <RET> to Enter Options Choices", 2, 20, 15

RepeatCH "_", 80, 14

Pl aceText "Press Nunber of Option to Toggle...", 2, 22, 14

ROPT$ = Get AKey("")
SELECT CASE ROPT$

CASE "1": IF RT1$ = "Yes" THEN RT1$ = "No " ELSE RT1$ = "Yes"
CASE "2": IF RT2$ = "Yes" THEN RT2$% = "No " ELSE RT2$ = "Yes"
CASE "3": IF RT3%$ = "Yes" THEN RT3% = "No " ELSE RT3$ = "Yes"
CASE "4": IF RT5% = "Yes" THEN RT5% = "No " ELSE RT5% = "Yes"
CASE "5": IF RT4$ = "Yes" THEN RT4$% = "No " ELSE RT4$ = "Yes"
CASE "6": IF RT6$ = "Yes" THEN RT6$% = "No " ELSE RT6$ = "Yes"
CASE "7": IF RT7$ = "Yes" THEN RT7$ = "No " ELSE RT7$ = "Yes"
CASE "8": IF RT8% = "Yes" THEN RT8% = "No " ELSE RT8% = "Yes"
CASE "9": IF RT10$ = "Yes" THEN RT10$ = "No " ELSE RT10$ = "Yes"
CASE "0": IF RT9$ = "Yes" THEN RT9% = "No " ELSE RT9% = "Yes"
CASE CHR$(13): RUNOPT% = 1 "hit RET to enter options
CASE ELSE
END SELECT
V\EEND
END SUB

SUB PrintProfile (HEADER$, VECTORY))
"** subprogramfor printing profiles to the line printer

DI M QUTFI ELD AS STRING * 3
DI M OUT$

LPRI NT Nhkkkhkkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhkhkhkhhhkhkhkhkkhkhkhkhkhkhkkkkkkkkkkkkkkkkkkkkkk*k*x%x"

LPRI NT HEADER$
L$ = "Gid of 24 hours vs. 60 minutes per hour"
L1$ = " HRS- 1 3 5 7 9 11 13 15 17 19 21 23"
L2$ = "M NS 2 4 6 8 10 12 14 16 18 20 22 24"
LPRINT L$
LPRINT L1$
LPRINT L2%
[ N | R e e T "
FOR|1 =1 TO 60
aurg = "
CALL FillString(l, OUTFIELD, OUT$, 3, 3)
ouUT$ = OUT$ + "="
FORJ =1 TO 24
Val ue = I NT(VECTOR¥% I + (J - 1) * 60))
CALL FillString(Value, OUTFIELD, OUT$, 3, 3)

NEXT J

LPRI NT QUT$
NEXT |
LPRI NT Whkkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhkhkhhkhhhkkhkhhkhkhkhkhkhkhkhkkkhkkkkkkkkkkkkkkkkkkkkk*x*x%x"
PrinterControl "FF" 'new printer page

END SUB

SUB PrintSegs (OfFfset% PROFILE%)) STATIC

LPRI NT " Ofset Time =", Ofset% "mnutes"
LPRINT : LPRINT "24-Hour Profile Summary by 4 Segnments per Hour:": LPRINT
LPRINT " Hour Segl Seg2 Seg3 Seg4 "

FOR h =1 TO 24
I =(4* (h- 1) +1)

LPRINT * "; (h - 1), PROFILE%), PROFILE%I| + 1), PROFILE%| + 2), PROFILE%| + 3)
NEXT h
LPRINT : LPRINT

END SUB
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SUB Print Vect or (HEADER$, VECTOR())
"** subprogram for printing exposure vectors to line printer

DI M QUTFI ELD AS STRING * 3
DI M OUT$

LPRI NT
LPRI NT Whkkkhkkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhkhhkhkhkhhkhkhhhkhkhhkhkhkhkhkkkkkkkkkkkkkkkkkkkkk*k*x%x"
LPRI NT HEADER$
L$ = "Vector grid of 24 hours vs. 60 minutes per hour"
L1$ = " HRS- 1 3 5 7 9 11 13 15 17 19 21 23"
L2$ = "M NS 2 4 6 8 10 12 14 16 18 20 22 24"
LPRINT L$
LPRINT L1$
LPRINT L2%
[ N | B e e e T "
FOR|1 =1 TO 60
aurg = "
CALL FillString(l, OUTFIELD, OUT$, 3, 3)
aut$ = aUut$ + "="
FORJ =1 TO 24
Val ue = I NT(VECTOR(l + (J - 1) * 60))
CALL Fill String(Value, OUTFIELD, OUT$, 3, 3)

NEXT J

LPRI NT OUT$
NEXT |
LPRI NT Whkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhkhkhhkhhhkhkhkhkhkhkkkhkkkkkkkkkkkkkkkkkkkkkkk**x%x"
PrinterControl "FF" 'new printer page

END SUB
SUB ProcessPerson

"** sub programto handle control of reading activity data, calculating
' RSP exposure and saving person exposure data.

' Di mension arrays for profiles and exposure

I R R R RS SRR R R SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEES]

DI M LOCATI ON9¢ 1440) ' 1440 min location profile for each person

DI M ACTI VI TY% 1440) ' 1440 min activity profile for each person

DI M SMOKERS% 1440) ' 1440 nmin snoker-present profile for each person
DI M AMBI ENT( 24) "hourly anbient data

DI M RSP(1440) " RSP From i ndoor sources

I R R R R R RS SRR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEESEES]

B R T T Read Activities-----------mmmmmmnnnon |
I R and Create Profiles----------cumoommmonon |

ReadNext Per son LOCATI ON%{), ACTIVITY%), SMOKERS%), RSP(), AMBI ENT()

'Save profiles to file
SaveW iteActivity LOCATI ONY), ACTIVITY%), SMOKERSY% ), RSP(), AMBIENT()

R Cal cul ate EXposure ------------cmmommmmonn |

"1l. read anbient data
'2. cal cul ates exposures from anbi ent and const. indoor RSP val ues

'cl ear anbient and microenvironnental exposure profiles
CALL C ear Vector (24, AMBIENT())
CALL O ear Vector (1440, RSP())

'get ambi ent data
| F AMBOPT$ = "Yes" THEN
CALL Updat eScreen("Readi ng Ambi ent Data")
" CALL Anbient Array( AMBI ENT(), date2, DATE, AMBDATA())
CALL AnbientFile(AVBI ENT(), date2, DATE, AMBFILES$)
END | F

CALL Updat eScreen("Cal cul ating M croenvironnental Exposure")

"Fill-1n Exposure Profile: calls subprograms M crExp and SCEMEXp
RSPFi | | LOCATI ON%), ACTIVITY%), SMOKERS% ), RSP()

' Save exposures/hourly sunmaries/paraneters to file
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SaveW it eExposure LOCATI ON%{), ACTIVITY%), SMOKERSY% ), RSP(), AMBIENT()

B Store 24-hour Exposures, Tally -------ccmmommmnnoo- |

St or ePer son AMBI ENT(), RSP()

END SUB
SUB ReadAnbi ent

"** sub programto read anbient data fromfile into AVBDATA$(1000) array
PRI NT "Readi ng Anbi ent Data..."
CALL OpenFil e( AMBFI LE$, 2, 1) "open as #2 for input
I =1
DO UNTI L EOF(2)
LI NE | NPUT #2, AMBDATA(I)
I =1 +1
LOOP
CLCSE #2

END SUB
SUB ReadDi st Par ans

"** sub programto read in all paranmeters for
PRk di stributions
'"** uses sub prograns EnterDi st and EnterLNDi st **

PRI NT "Readi ng distribution paraneters..."
SP% = 14 ' Nunber of comment lines at top of THEMDI ST. DAT file
OpenFi |l e PATH$ + "THEMDI ST. DAT", 2, 1 'open #2 for input

FOR I =1 TO SP%
LI NE | NPUT #2, SP$
NEXT |

:l** Read in paraneters for the 100s of sq. ft. of house

'EnterDi st FOOTAGE()

:2** Read in paraneters for the air exchange rate for house, ach
'EnterDi st EXCHANGE()

:3** Read in paraneters for nunber of roons in a house

Ent er Di st NUMROOVS()

IR R EEEE R R E RS RS E R EEEEEEEEEEEEEEEEEEEEEREEEEEEREEEESESE]

** The followi ng are the actual data paraneters contained in
THEMDI ST. DAT wi th some comments:

** FORM {RANGE LIMT, CUM DI ST. VALUE}
** The user may change the val ues and nunber of paraneters
** A "99,99" is used to signal ternination of data

** DATA FOR SQ FOOTAGE OF A HOUSE (square feet)
---> Taken from "Catal ogue of Saturations"
Resi denti al Appliance Saturation Survey
PGE Mar ket Pl anning and Research Dept.
Mar ket Research and Info. Section, June 1987
1.000 line estimted
0. 0000001 line estimated

' DATA 200, 0.0000001
' DATA 400, 0.014
' DATA 599, 0.040
' DATA 999, 0.14
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' DATA 5000, 1.000
' DATA 99, 99

"** DATA FOR Al R EXCHANGE RATE OF A HOUSE- TOTAL ( ACH)

'--> Taken from Table 1; Region 3: The Sout hwest,

' Pandi an, Ot, Behar,

' "Resi dential Air Exchange Rates for Use in |Indoor Air
' and Exposure Mbdeling Studies", June 1993.

"1.000 line estimted

' DATA 0. 31, 0.05

' DATA 0. 76, 0.25

' DATA 2.12, 0.40

' DATA 4.15, 0.75

' DATA 10.59, 0.95
' DATA 15. 00, 1.000
' DATA 99, 99

** Data for Number of Roons in a House
---> Taken from "Catal ogue of Saturations"

Resi denti al Appliance Saturation Survey

PGE Mar ket Pl anning and Research Dept.

Mar ket Research and Info. Section, June 1987
1.000 line estimted

w)
5
>
N
o
o
©
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o

DATA 15. 1.000
DATA 99, 99

' DATA 1, 0.002
' DATA 2, 0.007
' DATA 3, 0.033
' DATA 4, 0.132
' DATA 5, 0. 396
' DATA 6, 0.680
' DATA 7, 0.840
' DATA 8, 0.933
' DATA 9, 0.969

** Read in |log normal geo. nmean and geo. st. dev.
AND nornal nean and st. dev.

MUST BE CALLED AFTER: EnterDi st for REAL Distributions
uses EnterLNorm sub program
data format: | og<nmean>, | og<STD>
OR
<mean>, <STD> for NORMAL di stri butions

THE LOGARI THVS OF THE VALUES ARE NORMALLY DI STRI BUTED
WE ENTER LOG( MEAN) AND LOG(STD) TO GET A LOGNORMAL

DI STRI BUTI ON OF THE ACTUAL VALUES WHEN WE SAMPLE I T WTH
LNor mSanpl e.

Conversions: 1 ft3 = 0.02833 n8
1 nm8 = 35.298 ft3
1ft2 =2n2
1ft =2 m

Ent er LNor m NVEHVOL()
Ent er LNor m NVEHEXCHC( )
Ent er LNor m NVEHEXCHQ( )
Ent er LNor m NSOURCE( )
Ent er LNor m NSMRATE()

**NORMAL Data for Vehicle Vol une--cubic feet
Ot, Langan & Switzer offer: 3.7 n8 = 130.6

DATA 150, 50

**NORMAL Data for Vehicle Air Exchange Rate--ach

Ot, Langan & Switzer (1992) offer the follow ng:
W ndows Open, 20 nph: 121 ach
W ndows Cl osed, 20 nph: 13.1 ach
W ndows Cl osed, 0 nph: 1.41 ach

DATA 75, 20
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**NORMAL Data for Source Strength--ug/cig
Ot, Langan & Switzer offer: 49,000 ug/cig
Ot & Klepeis offer: 12,100 ug/cig
O her Researchers offer: ~15,800 ug/cig

DATA 12100, 500

**NORMAL Data for Snoking Rate--cig/hr
DATA 2.0, 0.5

****M croenvi ronnmental Locations

FOR | = 1 TO NUMGROUPS%
EnterDi st LOCAT(1). ETSDI ST()
NEXT |
CLOSE #2
END SUB
SUB ReadNext Person (LOCATI ON%{), ACTIVITY%), SMOKERSY% ), RSP(), AMBIENT()

"** sub programto handle the input of person diaries and other data

****Read in mcroenvironmental RSP conc. distributions for reduced

)

' and to create the LOCATION, ACTIVITY and SMOKER 1440 minute profiles

'Clear the PROFILE vectors for use with next person
' They must be cleared to nmake use of FILL sub program effectively

"clear ACT and LCC profiles

CALL ClearProfile(1440, LOCATI ON%))
CALL C earProfil e(1440, SMOKERS%))

'---- Input diary and personal data ----

"*** Read the data for one person ***

"*** fromthe CAP input file: |INFlILE$ ***

"1. reads first record 2. reads personal info. 3. regroups |oc.
"4. reads remminder of diary records

update the person I D and person counter
'set paraneters for New Person
RECPERSON& = 0

PEOPLE% = PEOPLE% + 1

LASTPI D& = PI D&

"Input first line of diary data

' DSMXKXE contains 1 for no snoker, 5 for snmoker, 0 for no data

"** Only read 1st diary line here if this is the very top of the f
"** otherwise the first entry of the diary was read in fromthe **
"** last call to "InputPerson" **

|F PEOPLE% = 1 THEN I NPUT #1, PID& ID, a.y, tbeg, tend, etim cti
diry, dirwkday
LASTPI D& = PI D&

' Convert nonth/day/year date of diary into Julian date:datel
'Month, day and year from person input data

M= dirm
D=dird
Y =diry

CALL Cal ender (DATE, M D, V)
CALL Updat eScreen("Readi ng Person")

"I nput all denpgraphic information on current person
' and print out after reading in

codes

ile **

m where,

DSMOKE, ACT,

dirm dird,

INPUT #1, PID& RNO1& RSEL& YSEL& TPAC& PRFX& CLST& STUME, ACDT&, HHA&, HHAT&, HOUS&, PARKE,

PRK2&, VKIB&, WKHRE, WVWHRE, NIOB&, WPLl&, WP2&, WP3&, WP4&, WP5&, WP6&

INPUT #1, PID& SMXK& SMKY& SMK2& SMY2&, CLC4&, CLC6&, PGAR&, PGYS&, PGAS&, GSTVE, NSTVE&, Ms1&,
MSTME, M52&, GSPR&, GSTM&, PLOT&, HTYS& HTFL& HEAT&, OPE& OPNL&, OPN2& FANL&, FAN2&, Al RC&, ACTP&,

GLUE&, PNT1&, PNT2& SOLV&, PEST&
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I NPUT #1, PID& PST2& SOAP&, OCLN&, AERCS, SHWRE, BATH&, MOTH&, DEOD&, RMFR&, AGE&, EDUCE, GDGR&,
MRTL&, ZI P& CNTY& AREA& HHT& BGl5& BGl6& BGL7& RSEX& | NCME, | NCA& | NCB& | NCC& | NCD& | NCE&,
I NCF&, | SUMR, HHTT&, YTJIB&

I NPUT #1, PID& YWHRE, YVHRE, YNIB&, YWPL&, YWP2&, YWP3&, YWP4&, YWP5&, YWPG&, YSTU&, YSMK&, YSMYE,
YSM2&, YSY2&, YCCB&, YCCB8&, YPGR&, YPGY&, YPGS&, YSTVE, YNST&, YMS1&, YMSME, YMS2&, YGSP&, YGTMR, YPLTE,
YELU&, YPT1&, YPT2&, YSLVE, YPSTE,
YPS2&

I NPUT #1, PID& YSP& YCLN& YARO&, YSHR&, YBTH&, YAGE&, YEDU&, YSEX&, YCDT&, AOUTE, YOUT&, TTI Mg,
I NUM&, TCNT&, RCNT&, RANS&, ANYO& CSUMR, ANUMR, ZTST&, ADI FF&, YDl FF& NPHONE&, YINTV&, dirmm®, dirdd&,
diryy&

I NPUT #1, PID& ADWKDAY& CMPMWK, CMPDD& CMPYY&, ACWKDAY&, OCC&, YDI RMVR, YDI RDD&, YDI RYY&,
YDVWKDAY&, YCMPMVE, YCMPDD&, YCMPYY&, YCWKDAY&, YOCC&, SMOKE&, YSMOKE&, SAMPWI, TIMEWT, YSAMPWE, YTI MEWD

"print out personal info. to screen
IF RT1$ = "Yes" THEN
CALL UpdateScreen("Press any key to view personal data..."): SLEEP: CLS
PRI NT PI D& RNO1& RSEL& VYSEL& TPAC& PRFX& CLST& STUW, ACDT& HHA& HHAT&, HOUS&, PARKE,
PRK2&, WKIB&, WKHR&, WWHR&, NJIOB&, WP1&, WP2&, WP3&, WP4&, WP5&, WP6& SLEEP: CLS
PRI NT PI D& SMXK& SMKY&, SMK2&, SMy2&, CLCA&, CLC6& PGAR&, PGYS& PGAS& GSTV&, NSTV&, MS1&,
MSTMR, MS2&, GSPR&, GSTMR, PLOT&, HTYS&, HTFL& HEAT&, OPE&, OPN1&, OPN2&, FAN1&, FAN2&, Al RC& ACTP&,
GLUE&, PNT1&, PNT2&, SOLV&, PEST& _
SLEEP: CLS
PRI NT PI D& PST2& SOAP& OCLN& AEROC& SHWR&, BATH& MOTH& DECD& RMFR&, ACE&, EDUC&, GDGRE,
MRTL&, ZI P& CNTY& AREA& HHT& BGl5& BGl6& BGL7& RSEX& | NCME, | NCA& | NCB& | NCC& | NCD& | NCE&,
I NCF&, |SUMR, HHTT&, YTJB& SLEEP: CLS
PRI NT PID& YWHR&, YVHR&, YNIB& YWP1& YWP2& YWP3& YWP4&, YWP5& YWP6&, YSTU& YSMKE, YSMWE,
YSM2&, YSY2&, YCCB&, YCCB8&, YPGR&, YPGY&, YPGS&, YSTVE, YNST&, YMS1&, YMSME, YMS2&, YGSP&, YGTMR, YPLTE,
YGLU&, YPT1&, YPT2&, YSLVE, YPSTE,
YPS2&: SLEEP: CLS
PRI NT PID& YSP& VYCLN& YARCK, YSHR&, YBTH& YACE&, YEDU&, YSEX& YCDT& AQUT&, YOUT&, TTI M,
| NUM&, TCNT&, RCNT&, RANS&, ANYO& CSUMR, ANUMR, ZTST&, ADI FF&, YDl FF& NPHONE&, YINTV&, dirmm®, dirdd&,
diryy& SLEEP: CLS
PRI NT PI D& ADWKDAY&, CMPMMVE, CMPDD&, CMPYY&, ACWKDAY&, OCC& YDl RMME, YDI RDD&, YDI RYY&,
YDVWKDAY&, YCMPMVE, YCMPDD&, YCMPYY&, YCWKDAY&, YOCC&, SMOKE&, YSMOKE&, SAVPWI, TIMEWT, YSAMPWIE, YTI MEWT:
SLEEP: CLS
END | F

'Read remmi nder of diary infornmation
"Test to see if a new person is present (different PID&)
"Exit loop if end of file detected or PID <> Last PID

Tk kkkkx Enter Loop * kkkkkkk
WHI LE NOT (EOF(1)) AND Pl D& = LASTPI D&

"regroup |l ocations from"where" into "wh%
WH% = where
| F GROUPOPT$ = "Yes" THEN CALL RegroupLoc(WH%

"Place LOC, ACT, SMX codes into appropriate first mnute
' of current diary event; tbeg= beginning tine
CALL Di ary(WH% LOCATI ON%{), SMOKERSY% ), ACTIVITY%))

"Increment Record No. Counters
RECPERSON& = RECPERSON& + 1
RECTOTAL& = RECTOTAL& + 1

"input a new line fromdiary
INPUT #1, PID& |ID, a.y, tbeg, tend, etim ctim where, DSMXE, ACT, dirm dird, diry, dirwkday

VEND

R EEEEEEEEEEEEEEEEEEEEEESEE]

| F EOF(1) THEN

PRI NT "End of File Reached...": SLEEP
ALLSTOP% = 1

END | F

"Fill the 1-minute activity profiles with

contiguous values in tine
CALL UpdateScreen("Creating 1440-mn. Profiles")
CALL Fill (LOCATI ON%), 1440)
CALL Fill (ACTIVITY%), 1440)
CALL Fill (SMOKERS%), 1440)
END SUB
SUB RegroupLoc (WH%
"** sub programto take a location code WH% and regroup it into
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B seven nore general locations: e.g. 1 home; 2 office factory
i ;3 other indoors; 4 bar rest; 5 outdoors ; 6 vehicle ; 0 other

| =1 TO NUMGROUPS%
FOR J = 1 TO LOCAT(!). NGROUP
| F WH% = LOCAT(1). REGROUP(J) THEN WH% = LOCAT(!). CODE
NEXT J
NEXT |

END SUB

SUB RestartCal c
"*** Subprogramto end of one run through of data **
"1. prints out sunmary of people anal yzed

"2. reinitilizes file INFILE$ for activity input’
"3. reinitializes paraneters

PRINT "Reinitializing file pointers for "; INFILE$; ". . ."
PRI NT : PRI NT "Nurmber of Persons Analyzed =", PEOPLE%

PRI NT "Nunber of Records Analyzed = ", RECTOTAL&

PRI NT

ANS$ = Cet AKey("Press <ESC> to cancel and any other key to initialize...")
| F ANS$ <> CHR$(27) THEN

CLCSE #1
OPEN | NFI LE$ FOR I NPUT AS #1

"#2 is the anbient data file, opened and closed in AMBEXP sub program
CALL Initialize
END | F
END SUB

§UB Retri eveOpti ons
: **sub programto retrieve options from THEM OPT file
'O\l LOCAL ERROR GOTO ReadError

'PRI NT "Readi ng options file..."

CALL OpenFil e("THEM OPT", 8, 1) "open file for input
I NPUT #8, | NFILE$ '"wite options to file
| NPUT #8, AMBFILE$

| NPUT #8, POPFILE$

I NPUT #8, TALLYFILE$

| NPUT #8, EXPFILE$

I NPUT #8, ACTFILE$

| NPUT #8, LOCFILE$

I NPUT #8, SMOKFILE$

I NPUT #8, HOURFI LE$

I NPUT #8, SCEMFILE$

I NPUT #8, AMBOPTS$

Quit:
EXIT SuB

ReadError:
CLS : BEEP
PRI NT "Error Reading Options File: THEM OPT": PRI NT
INFILE$ = ""
PRI NT "Press any key to continue...": SLEEP: CLS
RESUME Qui t:

END SUB
SUB RSPFi || (LOCATI ON%), ACTIVITY%), SMOKERSY% ), RSP())

"** subprogramto fill in the exposure profile with RSP average concentrations
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"** assigns ave. exp. to all mnutes during the time in one |ocation
' RSP() contains the exposure profile

'Look at segnents of exposure over all 1440 mi nutes of the day
'--Breaking up into Locations

'cl ear exposure array
CALL O ear Vector (1440, RSP())

"clear tally of "exposure minutes" in each location for |ast person
FOR | = 1 TO NUMGROUPS%

LOCAT(1). TALLY = 0
NEXT |

R R R RS RS R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES

" MAIN LOOP TO CREATE 1440- i nut e EXPOSURE PROFI LE
R R R RS R RS R R R R R R E R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
FOR | =1 TO 1440
"current location, activity and snmoker presence
CURRENTLOC% = LOCATI ONog | )
CURRENTACT% = ACTIVI TY% | )
CURRENTSMOK% = SMOKERS% | )

if a code is outside regrouped range nake in the first group: Hone
F CURRENTLOC% > NUMGROUPS% THEN CURRENTLOC% = 1

|
"I F LOCAT( CURRENTLOCY) . EXCLUDE = " X" THEN
' LOCATE CURRENTLOC% 1

' PRI NT "X HERE"
"END I F
|

F LOCAT( CURRENTLOCY) . EXCLUDE <> "X' THEN

' LOCATE CURRENTLOC% 1
"PRINT "O HERE"

SELECT CASE SMOKERS% | )
CASE 1 'a snoker is present

"add 1-minute to the tally in current |ocation
LOCAT( CURRENTLOC%) . TALLY = LOCAT( CURRENTLOC% . TALLY + 1

| F LOCATI ON%{ 1) = LOCATIONogI - 1) AND INT(RSP(I - 1)) <> 0 AND | <> 1 THEN
RSP(1) = RSP(I - 1)
ELSElI F LOCATI ON%{ 1) <> LOCATI ON%{ I - 1) OR I NT(RSP(I
| F LOCAT( CURRENTLOC% . METHOD = " SCEM' THEN RSP( 1)
| F LOCAT( CURRENTLOC% . METHOD = "M CR' THEN RSP( 1)
ACTIVITY% 1), SMOKERS%I))
Updat eScreen ("A New Snoki ng Episode " + "(" + LOCAT(CURRENTLOC% .NAME + ")")

1)) =0 ORIl =1 THEN
SCEMEXp( LOCATI ON%4 | ) )
M cr oExp( LOCATI ON%g 1 ),

LASTEXPCS = RSP(I)
"Print or display snoker episode information

| F RT9$ = "Yes" THEN
CALL Updat eScreen("Snoker Present: '" + LOCAT(CURRENTLOCY% .METHOD + "' Method...")
SLEEP
END | F
HEAD$ = "PERSON # " + STR$(PEOPLE® + " / PID #" + STR$(LASTPID&) + " / " + INFILE$ +
| F RT10$ = "Yes" THEN
CALL UpdateScreen("Printing Paraneters to Line Printer")
CALL Pri nt Epi sode( HEADS)
END | F
| F LOCAT( CURRENTLOC% . METHOD = "SCEM' AND SCEMFI LE$ <> "" THEN
CALL Updat eScreen("Savi ng SCEM Paraneters to File")
CALL SaveSCEM HEADS$)
END | F

END | F
CASE ELSE
END SELECT

END | F
NEXT |
IR EEEE RS R RS S S S RS E R E SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESS

END SUB

SUB SaveHour | ySum (RSP(), AMBI ENT())
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'** subprogramto save hourly average summary to file

CALL OpenFil e(HOURFI LE$, 2, 3) 'append #2 for each person

PRI NT #2, " "

PRI NT #2, "HOURLY SUMVARY OF EXPOSURE (ug/nB)"
PRI NT #2, " FOR PERSON # "; PEOPLE%

PRI NT #2, " "

PRI NT #2, "TIME | NDOOR AMBI ENT"
PRINT #2, M--cccccmmmcmmmccceececceeecccea "
G =" ##:00 #H#H#. # #H#HHt. #"

FOR I =1 TO 24

INDOOR = Average((l - 1) * 60 + 1, | * 60, RSP(), 0, OM TOUT)
I'F AMBIENT(1) < O THEN AMBIENT(I) = 0

PRINT #2, USING C8; |; | NDOOR AMBI ENT(I)
NEXT |
@$ = "OVERALL B # B #
PRINT #2, "-ccmemmmommcoeocecceccaoe o .

PRINT #2, USING O2$; Average(l, 1440, RSP(), O, OMTOUT); Average(l, 24, AMBIENT(), O, OM TOUT)
'CL$E #2

END SUB

§UB SaveOpti ons

"** subprogramto save THEM options to a file called THEM OPT
i when program ends
"** THEM al so reads this file before starting

CLS : PRINT "Saving options..."

CALL OpenFil e("THEM OPT", 8, 0) 'open them opt for output
VWRI TE #8, | NFI LE$ '"wite options to file
WRI TE #8, AMBFI LE$

WRI TE #8, POPFI LE$

WRI TE #8, TALLYFI LES$

WRI TE #8, EXPFILE$

WRI TE #8, ACTFI LE$

WRI TE #8, LOCFILE$

WRI TE #8, SMOKFI LE$

WRI TE #8, HOURFI LE$

WRI TE #8, SCEMFI LE$

WRI TE #8, AMBOPT$

' CLCSE #8 'cl ose them opt

END SUB

SUB SaveProfile (FILENAVES, HEADINGS, VECTOR%). N%

: ** sub programto save location/activity vector% for one person to file

DI M QUTFI ELD AS STRING * 3

DI M OUT$
CALL OpenFil e(FI LENAVES, 2, 3) "append file for each person
PRI NT #2’ Whkkkhkkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhkkhkhkhhkhkhhkhkhkhkkkkkkkkkkkkkkkkkkkkkkkk*x%x"

PRI NT #2, HEADI NG$
L$ = "Gid of 24 hours vs. 60 minutes per hour"

L1$ = " HRS- 1 3 5 7 9 11 13 15 17 19 21 23"
L2$ = "M NS 2 4 6 8 10 12 14 16 18 20 22 24"
PRI NT #2, L$

PRINT #2, L1$
PRINT #2, L2$
I L 7 g "
FOR| = 1 TO 60
auTs = "
CALL FillString(l, OUTFIELD, OUT$, 3, 3)
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QUT$ = OUTS + "="

FORJ = 1 TO 24
val ue = | NT(VECTORAI + (J - 1) * 60))
CALL FillString(Val ue, OUTFIELD, OUT$, 3, 3)
NEXT J
PRI NT #2, OUTS$
NEXT |
PRINT #2, " ": PRINT #2, " "
CLOSE #2
END SUB

SUB SaveSCEM ( HEADS)

"** sub programto save SCEM paraneters for each l|ocation for each person
i gi ves new set of parans for each new snoker |ocation

CALL OpenFil e( SCEMFI LE$, 2, 3) 'open for append as #2

PRI NT #2, ""

PRI NT #2’ RLIE R S R Rk Rk Sk kS Sk kS Sk Sk S Sk Sk Sk Sk Sk Sk Sk Sk S kS Sk Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk o o
PRI NT #2, "LIST OF SCEM PARAMETERS"

PRI NT #2, ""

PRI NT #2, HEADS$

PRI NT #2, ""

OA$ = "Room Vol unme (nB): HHHHHH Source Strength (ug/cig.): #####"

OB$ = "Snoking Rate (hr-1): ##### Air Exchange Rate (ACH): ####. #"

OC$ = "Snoker Location: ### Average Conc. (ug/nB): . £

PRI NT #2, USI NG OA$; SCEM VOLUME; SCEM SOURCE

PRI NT #2, USING OB$; SCEM SMRATE; SCEM ACH

PRI NT #2, USING OC$; SCEM SMLOC, SCEM AVECONC

PRI NT #2’ Whkkkhkkhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhkhkkhkhkkhkhkhkhhkhkhhkkkkkkkkkkkkkkkkkkk*x*x%x"
CLCSE #2

END SUB
SUB SaveVector (FILENAMVES, HEADI NG$, VECTOR(), N%
"** sub programto save exposure vector for one person to file

DI M QUTFI ELD AS STRING * 3
DI M OUT$

CALL OpenFil e(FI LENAVES, 2, 3) "append file for each person

PRI NT #2’ Mhkkkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhkhkhkhhhkkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkkkk**x%x"
PRI NT #2, HEADI NG$

L$ = "Vector grid of 24 hours vs.
L1$ = " HRS- 1 3 5 7
"M NS

#2, L$
#2, L1$
#2, L2%
#2, "--
1 TO 60

60 mi nutes per hour"
9 11 13 15 17
10 12 14 16 18

19

2 8

QUT$

CALL FillsString(l,

ouUT$ = OUT$ + "="

FOR J 1 TO 24
Val ue | NT( VECTOR( |
CALL Fill String(Val ue,

NEXT J

PRI NT #2, OUT$

NEXT |

OUTFI ELD, QUT$, 3, 3)

+ (3 - 1) * 60))
OUTFI ELD, QUT$, 3, 3)

PRI NT #2, " ":
CLCSE #2

PRI NT #2, " "
END SUB
SUB SaveW iteActivity (LOCATI ONY), ACTIVITY%), SMOKERS% ), RSP(), AMBIENT())
"** subprogramto save profiles and sunmaries for each person
' Header for all vector prints to file or printer

HEAD$ = "PERSON # " + STR$(PEOPLE® + " / PID #" + STR$(LASTPID&) + " / " + INFILE$ + ""
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' Save vectors and profiles to FILE if opted for

IF ACTFILE$ <> "" THEN

CALL Updat eScreen("Saving Activites to File")

CALL SaveProfil e(ACTFI LE$S, "ACTIVITIES FOR " + HEAD$, ACTIVITY%), 1440)
END | F
IF LOCFILE$ <> "" THEN

CALL Updat eScreen("Saving Locations to File")

CALL SaveProfile(LOCFI LE$, "LOCATION FOR " + HEAD$, LOCATI ON%{), 1440)
END | F
| F SMOKFI LE$ <> "" THEN

CALL Updat eScreen("Savi ng Snokers to File")

CALL SaveProfile(SMXFI LE$, "SMXKERS FOR " + HEAD$, SMOXKERS% ), 1440)
END | F

"print stuff to PRINTER if opted for

| F RT10$ = "Yes" THEN PrinterControl "FF" "advance a page
IF RT6$ = "Yes" THEN
CALL UpdateScreen("Printing Profiles to Line Printer")
CALL PrintProfile("ACTIVITY FOR " + HEAD$, ACTIVITY%))
CALL PrintProfile("LOCATION FOR " + HEAD$, LOCATI ON%))
CALL PrintProfile("SMXKERS FOR " + HEAD$, SMOKERS%))
END | F

"** wite vectors to SCREEN if opted for
| F CALCMODE$ = "Detail ed" OR RT2$ = "Yes" THEN
CALL UpdateScreen("Press Any Key for 1440-min. Profiles...")
SLEEP: CLS
CALL WiteProfile("ACTIVITY FOR " + HEAD$, ACTIVITY%))
CALL WiteProfile("LOCATION FOR " + HEAD$, LOCATI ON%))
CALL WiteProfile("SMXING FOR " + HEAD$, SMOKERS% ))
Set UpScr een
END | F
END SUB

SUB SaveW it eExposure (LOCATI ON%{), ACTIVITY%), SMOKERSY% ), RSP(), AMBIENT())
"** subprogramto save profiles and sunmaries for each person
' Header for all vector prints to file or printer

HEAD$ = "PERSON # " + STR$(PEOPLE® + " / PID #" + STR$(LASTPID&) + " / " + INFILE$ + ""

' Save vectors and profiles to FILE if opted for

| F EXPFILE$ <> "" THEN
CALL Updat eScreen("Savi ng Exposures to File")
CALL SaveVector (EXPFI LE$, "EXPOSURE FOR " + HEAD$, RSP(), 1440)
END | F
| F HOURFI LE$ <> "" THEN
CALL Updat eScreen("Saving Hourly Sumrary to File")
CALL SaveHour | ySunm(RSP(), AMBIENT())
END | F

"print stuff to PRINTER if opted for

| F RT10$ = "Yes" THEN PrinterControl "FF" "advance a page
IF RT7$ = "Yes" THEN
CALL UpdateScreen("Printing Exposures to Line Printer")
CALL PrintVector ("M CROENVI RONVENTAL EXPOSURE FOR " + HEAD$, RSP())
END | F
| F RT8% = "Yes" THEN
CALL UpdateScreen("Printing Hourly Summary to Line Printer")
CALL PrintHourlySunm( HEAD$, PECPLE% RSP(), AMBIENT())
END | F

** wite vectors to SCREEN if opted for

F CALCMODE$ = "Detailed" OR RT3% = "Yes" THEN
CALL Updat eScreen("Press Any Key for Exposures...")
SLEEP: CLS
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CALL WiteVector("EXPOSURE FOR " + HEAD$, RSP())
Set UpScr een
END I F

"hourly summary if opted

| F CALCMODE$ = "Detailed" OR RT5% = "Yes" THEN
CALL UpdateScreen("Press Any Key for Hourly Summary....")
SLEEP: CLS
CALL WiteHourlySum(RSP(), AMBIENT())
Set UpScr een
END | F

GraphProfile LOCATI ON%{), SMOKERS% ), RSP(): SLEEP
Set UpScr een

END SUB

FUNCTI ON SCEMExp ( LOCATI ON%9

** sub programto assign indoor exposures to RSP based on

** | ocation and snoking activity codes using

** SCEM (Sequential Cigarette Exposure Nbdel)

** For information on this nodel please consult the foll ow ng paper:

Ot et al, Journal of Exposure Assessnent and Environnental Epideniol ogy,
v. 2, s. 2 1992, p. 175-

** The equation on p. 185 for the average RSP due to one snoker is:

Z = (Go*F*S)/(PHI *V) where Go = source strengh (ug/mn)

F = snoking rate (cig./hr.)
S = cigarette duration (mn./cig.)
PH = air exchange rate (ach)
V = room vol une (nB)
SHARED SCEM AS SMPARAMS

SCEM ACH = Di st Sanpl e( EXCHANGE( ) ) "ach

SCEM SOURCE = Nor nSanpl e( NSOURCE( ) ) 'ug/cig.

SCEM SMRATE = Nor nSanpl e( NSMRATE( ) ) 'ciglhr

SCEM SMLCC = LOCATI ON%

SELECT CASE LOCATI ON%
CASE 1, 3, 4 'house; other indoor; bar/rest
SCEM NUMROOMS = Di st Sanpl e( NUMROOMS( ) )
SCEM VOLUME = Di st Sanpl e( FOOTAGE()) * 10 * .02833 / SCEM NUMROOMS
CASE 2 ‘'office/fact
SCEM VOLUME = Di st Sanpl e( FOOTAGE()) * 10 * .02833
CASE 5 'outdoor
SCEM VOLUME = 100000#
CASE 6 'vehicle
SCEM VOLUME = Nor nSanpl e( NVEHVOL()) * .02833
W N% = Die(1)
IF WN% = 1 THEN
SCEM ACH = Nor nSanpl e( NVEHEXCHQ( ) )
ELSEI F WN% = 0 THEN SCEM ACH = Nor nSanpl e( NVEHEXCHC() )
END | F
CASE ELSE
SCEM VOLUME = 100000000
SCEM ACH = 1
END SELECT

SCEM AVECONC = ( SCEM SOURCE * SCEM SMRATE) / (SCEM ACH * SCEM VOLUVE)
SCEMEXp = SCEM AVECONC 'set to minute in exp. profile

END FUNCTI ON
SUB Set UpScr een

"** subprogramto set up the screen during cal cul ati ons of exposure
' Updat eScreen updates the val ues and the status bar

TIMES% = 0 "nunber of times UpdateScreen is called
COLOR, O ' bl ack background

CLS

Pl aceText "CALCULATI ON | NFORVATI ON AND STATUS', 2, 1, 12
Pl aceText "--Press ESC to CANCEL--", 2, 2, 10

| F CALCMODE$ = "N' THEN
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END SUB

Pl aceText "N =" + STR$(NUMBER% + " Cal cul ation", 2, 3,
ELSE

Pl aceText CALCMODE$ + " Cal culation", 2, 3, 15
END | F

PRINT : PRINT : RepeatCH "=", 80, 11

Pl aceText "SAMPLED RSP VALUE', 1, 8, 14

Pl aceText "ETS MODEL PARAMETERS', 50, 6, 14
RepeatCH "-", 45, 11

Repeat CHV "|", 6, 5, 46, 11

Pl aceText "*M CROENVI RONMENTAL EXPOSURES*", 2, 5, 9

OA$ = "Source Strength (ug/cig.):"
oBg = " Room Vol une (nB): Air Exchange Rate (ACH)
OC$ = "Snpoking Rate (hr-1): Average Conc. (ug/nB)

Pl aceText OA$, 48, 7, 15
Pl aceText OB$,
Pl aceText OC$, 21, 9, 15
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RepeatCHV "|", 2, 8, 19, 11

PRI NT

RepeatCH "=", 80, 11

PRINT : PRINT : RepeatCH "=", 80, 11

Pl aceText "*PERSON STATUS*", 2, 12, 9

PRI NT

os =" Person | D: No. Person Records:
PRI NT OL$

x?$ =" Per son Nunber: Total Records Read:
PRI NT O2%

PRI NT " Diary Date (Julian Format) :"

Pl aceText "LAST 24-HR EXPOSURE: ", 1, 16, Wite

Pl aceText "M cro: ", 30, 16, Wite

Pl aceText "Anbient: ", 50, 16, Wite

RepeatCH "=", 80, 11

PRINT : PRINT : RepeatCH "=", 80, 11

Pl aceText "*CALCULATI ON STATUS*", 2, 19, 9

COLOR 10

LOCATE 24, 1

RepeatCH "=", 80, 11

SUB ShowGr ouplLoc

"** sub programto show regrouped | ocation codes
OPT% = 0
WH LE OPT% = 0
CLS
Pl aceText "Regrouped Location Codes & Correspondi ng Exposure Cal cul ati on Met hod",
RepeatCH "-", 80, Lin
FOR | = 1 TO NUMGROUPS%

GSTR$ = ""
FOR J = 1 TO LOCAT(!). NGROUP
GSTR$ = GSTR$ + STR$(LOCAT(!). REGROUP(J))
NEXT J
Pl aceText STR$(LOCAT(1).CODE) + " " + LOCAT(1).NAME + " "

LOCATE 23, 1

I NP
IF
IF

UT "Enter Nunber of Desired Group Distribution or O to quit:
1% =0 THEN OPT% = 1

1% > 0 AND | % <= NUMGROUPS% THEN

CLS

WiteDist LOCAT(I% .ETSDI ST()

SLEEP

END | F

CLS
VEND
END SUB

SUB ShowlLocati ons

"** sub

programto show | ocati on codes

CLS

PRINT " 1 I N KITCHEN 2 IN LI'VING ROOM
PRINT " 3 I N DINNI NG ROOM 4 I N BATHROOM'
PRINT " 5 | N BEDROOM 6 | N STUDY"

PRINT " 7 | N GARAGE 8 | N BASEMENT"
PRINT " 9 IN UTILITY ROOM 10 POOL, SPA"

+ LOCAT(1). METHOD + "

1 %

2,

1, Title

+ GSTRS,

1,

+



END SUB

"11 I N YARD 12
"13 OTrHER HH ROOM 21
"22 AT PLANT 23
"24 AT SHOPPI NG MALL 25
"26 OTHER PUBLI C PLACE 27
"28 AT RESTAURANT 29
"30 AT CHURCH 31
"32 AT OTHERS HOVE 33
"34 AT PLAYGROUND 35
"36 AT DRY CLEANERS 37
"38 AT WORK: MOVI NG 39
"40 OTHER OUTDOOR 51
"52 | N VAN 53
"54 AT BUS STOP 55
"56 ON RAPID TRAIN 57
"58 ON Al RPLANE 59
"60 ON MOTORCYCLE 61

UNKNOWN LOCATI ON

SUB ShowPar ansMenu

'"** sub programto

CASE "I", "L": ShowLocations "prints | ocation codes
CASE "r", "R': CLS : ShowG ouplLoc 'print regrouped | oc codes
CASE "f", "F": CLS : PRINT "HOUSE FOOTAGE DI STRI BUTI ON'
PRINT : CALL WiteDi st(FOOTAGE()): SLEEP
CASE "a", "A": CLS : PRINT "Al R EXCHANGE DI STRI BUTI ON'
PRINT : CALL WiteDi st( EXCHANGE()): SLEEP
CASE CHR$(27): PARAMOPT% = 1
CASE ELSE
END SELECT
CLS
V\EEND
END SUB
SUB St orePerson (AMBI ENT(), RSP())
"** sub programto store exposure data for one person
DI M | NDOOR( 24)
DI M TOTALRSP( 24)
CALL Updat eScreen("Savi ng 24- Hour Exposures to File")
"ug/ nB threshold for determ ning unexposed peopl e
THRESH = .5
AVEEXP = Average(1l, 1440, RSP(), 0, OM TQUT)
AVEAMB = Average(1l, 24, AMBIENT(), 0, OM TOUT)
MAXEXP = Maxi mum(1440, RSP())
"Find hourly averages of Personal |ndoor Exposure
FORI1 =1 TO 24
| NDOOR(1) = Average((l - 1) * 60 + 1, | * 60, RSP(), 0, OM TOUT)
TOTALRSP(1) = I NDOOR(l) + AMBIENT(I)

PARAMOPT% = 0

Press any key. ..

ROOM TO ROOM'

AT OFFI CE"

AT GROCERY STORE"
AT SCHOOL"

AUTO PRI NT REPAI R’

AT HOTEL - MOTEL"
AT BEAUTY PARLOR'
OTHER | NDOCR"

OTHER TRANSPORTATI ON'
": SLEEP

show cal cul ati on paraneters/distributions

CLS

WH LE PARAMOPT% = 0
Pl aceText "LOCATI ON CODES AND DI STRI BUTI ON PARAMETERS", 2, 4, 10
RepeatCH "-", 80, 13
Pl aceText "L-Standard Location Codes", 28, 6, 11
Pl aceText "R-Regrouped Locati on Codes & Constant Exposures", 28, 7,
Pl aceText "F-House Footage CDF', 28, 8, 11
Pl aceText "A-Air Exchange (ach) CDF', 28, 9, 11
RepeatCH "-", 80, 13
' Pl aceText "Vehicle ach normal Mean; " + STR$(NVEHEXCH(1)), 28, 12,
' Pl aceText "Vehicle ach normal STD: " + STR$(NVEHEXCH(2)), 28, 13,
' RepeatCH "-", 80, 13
Pl aceText "ESC-Return to Previous Menu", 2, 15, 15
RepeatCH "_", 80, 14
Pl aceText "Press Letter of Paraneters to view ..", 2, 17, 14

ROPT$ = Get AKey("")

PRI NT

SELECT CASE ROPT$

NEXT |

TOTMAX = Maxi mum( 24, TOTALRSP())
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set code in PERSONDATA for unexposed person if average exposure
is 0 ug/nB

' exposed people are indicated by a 1
| F AVEEXP > THRESH THEN PERSONDATA. EXPCS = 1 ELSE PERSONDATA. EXPCS = 0

store denographic info.
PERSONDATA. PI D = LASTPI D&
PERSONDATA. AGE = AGE&
PERSONDATA. SEX = RSEX&

'save current person 24-hour exposures & maxi mumexp. to file
"""" QpenFile POPFILES, 2, 3 'open file #2 for append
OB = " #itH# #HHH#HH #H# # #H HHHH HH HitHE. #it Hititt . #t Hittt. f"

PRI NT #2, USING Of; PEOPLE% PERSONDATA. PI D; PERSONDATA. AGE; PERSONDATA. SEX; PERSONDATA. EXPCS;

AVEEXP; MAXEXP; AVEAMB; TOTMAX

CLCSE #2

"save tally of nunber of "exposure hours in each |ocation"
| F TALLYFILE$ <> "" THEN
OpenFil e TALLYFILE$, 2, 3 "open file #2 for append

s =" #HH# "

TOT = 0

PRI NT #2, USING O$; PEOPLE% PERSONDATA. PI D;
FOR I = 1 TO NUMGROUPS%

PRINT #2, USING O8; LOCAT(1).TALLY;
TOT = TOT + LOCAT(1). TALLY
NEXT |
PRINT #2, USING Of; TOT
END | F

'Pause if opted

| F RT4$ = "Yes" THEN
CALL UpdateScreen("Press Any Key to Start Next Person...")
SLEEP

END | F

END SUB

SUB Updat eScreen ( STATUSS)

** sub programto update to the screen the progress of the calcul ation

Updat e- Screen Codes are as foll ows:

Maj or Task Announcenents

1 - Read Activity Data for Person; 2 - Read Anbient Data

3 - Create 1440-mnute Profiles; 4 - Calculate Mcro. Exp.

5 - Snoker Present in: ?????7? 6 - Saving 24-hour exposures
I nput / Qut put St at us

11 - Press any key for profiles 12 - Press any key for exp...
13 - Press any key for hour sum.. 14 - Printing profiles....
15 - Printing exposures.... 16 - Printing hourly sum..
17 - Saving profiles... 18 - Savi ng exposures....

19 - Saving hourly sum..
20 - Press any key to return to Main Menu...

30. - UPDATE LOCATI ON LEGEND
33 - UPDATE ACTI VI TY LEGEND

TI MES% = TI MES% + 1

COLOR, O " bl ack background
COLR% = 10

S1% = 45 "Status X coord.
S2% = 34 "Status Y coord.

I F CURRENTSMOK% = 1 AND LOCAT( CURRENTLOCY) . EXCLUDE <> "X' THEN Pl aceText " Snoker

LOCAT( CURRENTLOCY) . NAME + " (" + LOCAT( CURRENTLOCY) . METHOD + ")", 1, 6, COLR%

| F LOCAT( CURRENTLOC% . METHOD = "M CR' THEN
I F CURRENTLOC% < 1 OR CURRENTLOC% > 100 THEN CURRENTLOC% = 1
Pl aceNunber LOCAT( CURRENTLOCY) . SAMPLE, "#### (ug/nB)", 1, 9, COLR%
PRINT : PRINT : PRINT : PRI NT

ELSE
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Pl aceNunber SCEM SOURCE, "######", 75, 7, COLR%

Pl aceNunber SCEM VOLUME, "######", 41, 8, COLR%

Pl aceNunber SCEM ACH, "###.#", 76, 8, COLR%

Pl aceNunber SCEM SMRATE, "##.#", 43, 9, COLR%

Pl aceNunber SCEM AVECONC, "#####.#", 74, 9, COLR%
END | F
Pl aceNunber AVEEXP, "#####. ##", 36, 16, COLR%
Pl aceNunber AVEAMB, "#####. ##", 60, 16, COLR%

Pl aceLong PI D&, "#######", 27, 13, COLR%
Pl aceLong RECPERSON&, "####", 63, 13, COLR%
Pl acel nt eger PEOPLEY, "#######", 27, 14, COLR%
Pl aceLong RECTOTAL&, "#######", 60, 14, COLR%
Pl aceNunber DATE, "#####", 55, 15, COLR%
COLOR 10
SELECT CASE TI MES%
CASE 1: LOCATE 20, 1:
RepeatCH " ", 80, 0: RepeatCH " ", 80, O:
RepeatCH " ", 80, 0: RepeatCH " ", 80, O:
COLOR 11: LOCATE 20, 1

CASE 2: COLOR 12: LOCATE 20, 42

CASE 3: COLOR 13: LOCATE 21, 1

CASE 4: COLOR 14: LOCATE 21, 42

CASE 5: COLOR 15: LOCATE 22, 1

CASE 6: COLOR 10: LOCATE 22, 42

CASE 7: COLOR 11: LOCATE 23, 1

CASE 8: COLOR 4: LOCATE 23, 42: TIMES% = 0
CASE ELSE

COLOR 10: LOCATE 20, 1
END SELECT

PRI NT STATUS$
END SUB

SUB Updat eScreen2 ( STATUSS)

** sub programto update to the screen the progress of the calcul ation

Updat e- Screen Codes are as foll ows:

' Maj or Task Announcenents

' 1 - Read Activity Data for Person; 2 - Read Anbient Data

' 3 - Create 1440-minute Profiles; 4 - Calculate Mcro. Exp.

' 5 - Snoker Present in: ?????7? 6 - Saving 24-hour exposures
' I nput/ Qut put St atus

11 - Press any key for profiles 12 - Press any key for exp...
13 - Press any key for hour sum.. 14 - Printing profiles....
15 - Printing exposures.... 16 - Printing hourly sum..
17 - Saving profiles... 18 - Savi ng exposures....

19 - Saving hourly sum..
20 - Press any key to return to Main Menu...

30. - UPDATE LOCATI ON LEGEND
33 - UPDATE ACTI VI TY LEGEND

TI MES% = TI MES% + 1

COLOR, O " bl ack background
COLR% = 10
S1% = 45 "Status X coord.

S2% = 34 "Status Y coord.

SELECT CASE CODE%
CASE 1 'read person
Pl aceLong PI D&, "#######", 27, 13, COLR%
Pl aceLong RECPERSON&, "####", 63, 13, COLR%
Pl acel nt eger PEOPLEY, " #######", 27, 14, COLR%
Pl aceLong RECTOTAL&, "#######", 60, 14, COLR%
Pl aceNunber DATE, "#####", 55, 15, COLR%
CASE 2 ' anbient
Pl aceText "Readi ng Anbient Data", S1% S2% Yellow
CASE 3 'profiles
Pl aceText "Creating 1440-minute Profiles", S1% S2% Yellow
CASE 4 'calc exposure
Pl aceText "Cal cul ating M croenvironnmental Exposures", S1% S2% Yellow
CASE 5 ' Snpoker Present:
I F CURRENTSMOK% = 1 AND LOCAT( CURRENTLOCY) . EXCLUDE <> "X' THEN Pl aceText " Snoker
LOCAT( CURRENTLOC%) . NAME + " (" + LOCAT(CURRENTLOCY) . METHOD + ")", 1, 6, COLR%
| F LOCAT( CURRENTLOC% . METHOD = "M CR' THEN
I F CURRENTLOC% < 1 OR CURRENTLOC% > 100 THEN CURRENTLOC% = 1
Pl aceNunber LOCAT( CURRENTLOCY) . SAMPLE, "#### (ug/n8)", 1, 9, COLR%

64

Present:



PRINT : PRINT : PRINT : PRINT
ELSE
Pl aceNunber SCEM SOURCE, "######", 75, 7, COLR%
Pl aceNunber SCEM VOLUME, "######", 41, 8, COLR%
Pl aceNunber SCEM ACH, "###.#", 76, 8, COLR%
Pl aceNunber SCEM SMRATE, "##.#", 43, 9, COLR%
Pl aceNunber SCEM AVECONC, "#####.#", 74, 9, COLR%
END | F
CASE 6 'save 24-h exposures
Pl aceText "Saving 24-hour Exposures to File", S1% S2% Yellow
Pl aceNunber AVEEXP, "LAST EXPOSURE: #####. ##", 10, 16, COLR%
Pl aceNunber AVEAMB, "LAST AMBI ENT:  #####. ##", 45, 16, COLR%
CASE 11: Pl aceText "Saving Profiles", S1% S2% Yellow
CASE 12: Pl aceText "Saving Exposures", S1% S2% Yellow
CASE 13: Pl aceText "Saving Hourly Summary", S1% S2% Yell ow
CASE 14: PlaceText "Printing Profiles", S1% S2% Yellow
CASE 15: Pl aceText "Printing Exposures", S1% S2% Yellow
CASE 16: Pl aceText "Printing Hourly Sunmary", S1% S2% Yell ow
CASE 17: Pl aceText "Press any key for Profiles...", S1% S2% Yellow
CASE 18: Pl aceText "Press any key for Exposures...", S1% S2% Yellow
CASE 19: Pl aceText "Press any key for Hourly Summary...", S1% S2% Yellow
CASE 20: Pl aceText "Press any key for Main Menu...", S1% S2% Yellow
CASE 30: 'location |egend
CASE 31: 'activity |egend
CASE ELSE
END SELECT
EXI T SuB
' Pl aceText LOCAT( CURRENTLOCY) . NAME, 27, 13, COLR%
' Pl acel nt eger CURRENTACTY% "###", 64, 13, COLR%
COLOR 10
SELECT CASE Tl MES%
CASE 1: LOCATE 20, 1:
RepeatCH " ", 80, 0: RepeatCH " ", 80, O:
RepeatCH " ", 80, 0: RepeatCH " ", 80, O:
COLOR 11: LOCATE 20, 1
CASE 2: COLOR 12: LOCATE 20, 42
CASE 3: COLOR 13: LOCATE 21, 1
CASE 4: COLOR 14: LOCATE 21, 42
CASE 5: COLOR 15: LOCATE 22, 1
CASE 6: COLOR 10: LOCATE 22, 42
CASE 7: COLOR 11: LOCATE 23, 1
CASE 8: COLOR 4: LOCATE 23, 42: TIMES% = 0
CASE ELSE
COLOR 10: LOCATE 20, 1
END SELECT
PRI NT STATUS$
END SUB
SUB WiteDist (VECTOR())
"** sub programto print out distribution vectors of |length N%
"** yectors nust have form VECTOR(2, N%
COLOR Green
L1$ =" RANGE CDF"
L2F = Memmm e "
Ob = "####Hi#. #HittH #. #iH"
PRI NT L1$: PRINT L2$
TEST = 0
I =0
DO UNTIL TEST = 99
I =1 +1
TEST = VECTOR(1, I)
I F TEST <> 99 THEN PRI NT USING O$; VECTOR(1, 1); VECTOR(2, 1)

LOOP

PRINT : PRINT "Press any key..."

END SUB

SUB Wi teHourl ySum (RSP(), AMBIENT())

"** subprogramfor printing to the screen the hourly summary of exposures

COLOR Green

PRI NT " SUMVARY OF AVERAGE HOURLY EXPOSURE (ug
PRI NT " OVER A 24- HOUR PERI OD"

PRI NT

PRINT " TIME | NDOOR AMBI ENT"
[ R N | I i

/ n8)"



Q6 = " ##: 00 B # B #
ORI =1 TO 24
INDOOR = Average((l - 1) * 60 + 1, | * 60, RSP(), 0, OM TOUT)
I'F AMBIENT(1) < O THEN AMBIENT(I) = 0
PRINT USING O8; |; | NDOOR AMBIENT(I)
SELECT CASE (I / 18)
CASE 1, 2: SLEEP: ANS$ = | NKEY$

END SELECT
NEXT |
2% = "OVERALL HitHt. # Hit#i. #"
L N I e "
PRI NT USI NG O2$; Average(1l, 1440, RSP(), 0, OM TOUT); Average(1,
PRI NT "Press any key to continue...": SLEEP

END SUB
SUB WiteProfile (HEAD NG$, VECTORYA))
"** sub programto save exposure/activity vector%for one person to file

COLOR Green
DI M QUTFI ELD AS STRING * 3 "field for nunbers
DI M OQUT$ "variable length string for |ine output

PRI NT AR R S S Rk kS kS Sk Sk Sk Sk Sk Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk kS

PRI NT HEADI NG

L$ = "Gid of 24 hours vs. 60 minutes per hour"

L1$ =" HRS- 1 3 5 7 9 11 13 15 17
L2$ =" MNS 2 4 6 8 10 12 14 16 18
PRI NT L$

aurg = "
CALL FillString(l, OUTFIELD, OUT$, 3, 3)
aut$ = aut$ + "="
FORJ =1 TO 24
Val ue = I NT(VECTOR¥% I + (J - 1) * 60))
CALL Fill String(Value, OUTFIELD, OUT$, 3, 3)
NEXT J
PRI NT OUT$
SELECT CASE (I / 18)
CASE 1, 2: SLEEP: ANS$ = | NKEY$
END SELECT
NEXT |
SLEEP

END SUB
SUB WiteVector (HEADI NG$, VECTOR())

"** sub programto save exposure/activity vector for one person to file
"** currently rounds off values to integers

COLOR Green

DI M QUTFI ELD AS STRING * 3

DI M OUT$

PRI NT HEADI NG

L$ = "Vector grid of 24 hours vs. 60 minutes per hour"

L1$ = " HRS- 1 3 5 7 9 11 13 15 17
L2$ = "M NS 2 4 6 8 10 12 14 16 18
PRI NT L$

CALL FillString(l, OUTFIELD, OUT$, 3, 3)
ouT$ = OUT$ + "="
FORJ =1 TO 24
Val ue = I NT(VECTOR(I + (J - 1) * 60))
CALL FillString(Value, OUTFIELD, OUT$, 3, 3)
NEXT J
PRI NT OUT$
SELECT CASE (I / 18)
CASE 1, 2: SLEEP: ANS$ = | NKEY$
END SELECT
NEXT |
SLEEP
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END SUB

SUB WiteVectors (LOCATI ON%), SMOKERS%), |NDRSP!(), AMBIENT()) STATIC
PRINT : PRINT "TIME, LOCATI ON, SMOKERS, RSP EXPOSURE"
FOR| = 1 TO 1440
PRINT |, LOCATI ONY%|), SMOKERS% 1), | NDRSP(I), AMBIENT(I)

pause% =1 / 21

IF 1 / 21 - pause% = 0 THEN
SLEEP: ANS$ = | NKEY$

END | F

NEXT |
END SUB
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