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The contents of t his report are not to be used for advertising, publication , or
promotional purposes. Citation of trade names does not constitute an
offi cial indorsement or approval of the use of such commercial products.
The findings of this report are not to be construed as an official Department
of the Army position , unless so designated by other authorized documents.

The program descri bed in this report is furnished by the government and
is accepted and used by any recipient with the express understanding
that the United States Government makes no warranty , expressed or implied , *

concerning the accuracy , completeness , reliability , usability , or su it-
ability for any particular purpose of the information and data contained
in this program or furnished in connection therewith , and the United
States shall be under no liability whatsoever to any person by reason
of any use made thereof. This program belongs to the government. There-
fore, the recipient further agrees not to assert any propri etary ri ghts
therein or to represent this program to anyone as other than a govern-
ment program .
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FOREWORD

This project was perfo rmed for the Direc torate of Military Con-
struction , Office of the Chief of Engineers (OCE), under Project• s ’ 4PJ62120A896, “Environmental Quality for Construc tion and Operation of
Military Facilities ,” Task 01, “EnvIronmental Quality ’ Management for
Military Facilities ,” Work Unit 002, “Development of Environmental Tech-
nical Information System.” Mr. V. Gottschalk was the OCE Technical
Monitor.

This research was made possible through the efforts of
Mr. James A. Gast to whom most of the software devel opment is attri-
buted , the Library Research Center of the University of Illinois , and
the scientists and engineers of the U.S. Army Construction En gineering
Research Laboratory (CERL).

Administrative support and counsel were provided by Dr. R. K. Jam ,
Chief of the CERL Environmental Division. COL J. E. Hays is Commander
and Director of CERL , and Dr. L. R. Shaffer is Technical Di rector.
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SYSTEM DOCUMENTATION FOR COMPUTER-AIDED
ENVIRONMENTAL LEGISLATIVE DATA SYSTEM

1 INTRODUCTION

Background

The Computer-Ai ded Environmental Legislative Data System (CELDS)
was developed to respond to the Army ’s need for rapid , easy access to
environmental legisl ation relevant to a specific project or activity .
In 1972, CERL devel oped a pilot system which contained legi sl ation from
six states and the Federal government.’ Based on resul ts of the pilot ,
the system ’ s content and operation were modifi ed , and a proto type CELDS
containing data for 32 state s was impl emented in 1975. A user manual Z
was published in November 1975.

While data were being—col lected for the remaining 18 states, CERL
studied the feasibilit y of impl ementing CELDS on a l ow-cost mini -
computer. Resul ts of this study considerably enhanced CELDS, simplifi ed
its updating, and si gnificantly reduced its cost.

Purpo se

The purpose of this report is to docLinent the current version of
CE LU S

Outline of Report

The CELDS documentation will include procedures for selecting and
updating legi slation to be included in the system (Chapter 2), a de9-
cri ption of the data records (Chapter 3), the formatting of legis lation
into CELDS data records (including abstracting and i ndexing ) (Chapter
4), and complete docLanentation of the software (Chapter 5).

1 R. 0. Webster, R. L. Wel sh, and R. K. Jam , Deve2opment of an
Environmental Technica l Information System , Interim Report
E-52/ADAO09668 (Construction Engineering Research Laboratory

2 [CERL], March 1975).R.  L. Wels h , (Jeer Manual for the Computer-Aided Environmental
Legis lative Data Sys tem, Technical Report E-78/ADAOI9OI8 (CERL,
November 1975). Su rst’ tt .t~ b j A X ~ A~~&/ ~~~~~
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Description of CELDS Hardware and Software

CELDS uses a PDP11/50 minicompute r, stores data on one 88-megabyte
disk , and uses the UNIX operating system. All of the CELDS software is
written in “C” , a high-level langua ge supported by UNIX. The system ad-
ministrator should have access to and be familiar with the UNIX refer-
ence manual ~ and the UNIX util ities manual .4

Mode of Technology Transfer

The technology transfer will be accomplished in accordance wi th
techniques for computer-assisted systems as defi ned in appropriate Army
regulations. -

K. Thompson and D. M. Ritchie , ( ‘IJIX Proarammer ’p ‘~v~ua ,
6th ed. ( Bel l Tel ephone Laborator ies , Inc., May 1975).
Documents for Use with the UNIX Time-Sharing S~etem ( Western
Electric Company , 1975).

6
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2 DATA COLLECTION PROCEDURES

Identification

Legislation included in CELDS must contain objective criteria per-
taining to the environment. The following guidel i nes shoul d be applied
to hel p identi fy rel evant standards:

1. Laws and regul ations containing quantifiable or objective stan-
dards shoul d be entered ( for exampl e , those which numerically defi ne the
maximum permissible amount of a substance which can be released to air
or water, or those which name protected species or list specific re-
quirements for the location of a l andfill site). “Enab ling legi s-
lation ,” which creates or authori zes a specific agency to promul gate and
administe r regul ations , is hel pful for understanding the purpose of
those regulations , but merits few entries because it does not express
concrete, measurable standards. An exception is enabling legi sl ation
which al so establishes interim standards.

2. Legislation requiring permits or reports for an activity shoul d
be entered.

3. Laws and regul ations must be orginated and administered by a
nationwi de or statewide agency, i.e., city and county ordinances , are
not included .

4. Only enacted l aws or regul ations are included .

5. Laws dealing only wi th violations of regul ations and the penal-
ties for noncompliance are excluded .

Col l ection

Collection of legisl ative data is begun by searching administrative
codes and/or statutes available in a law library . Admi nistrative codes
with complete up-to—date covera ge will prov ide regul ations from all
agencies and are the preferred source material s for CELDS data records.
When a code is available , the index shoul d be searched for regul ations
pertaining to the following areas:

Air pol l ution 1. Incineration
2. Industrial pl ants
3. Refi neries
4. Ambient air quality standards
5. Air pol l ution standards

7 
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Drinking water quality standard s

Endangered species 1. Endangered and protected species
2. Pests

Erosion 1. Sedimentation/erosion control

Land Use 1. Management of coastal wetl ands
2. Fencing
3. Forest cutting
4. Dred ging
5. Landfills

Noi se 1. Motor vehicles
2. Ai rcraft
3. Exclude regul ations designed to

protect employees at work.

Pesticides and economic poisons 1. Restricted use material s
2. Disposal of wastes
3. Storage/disposal of containers
4. Control of pests

Radiation 1. Emission l imitations
2. Exposure standards
3. Waste disposal procedures

Solid waste 1. Disposal of solid and hazardous
wastes

2. Landfills
3. Recycling

Transportation of explosives 1. Storage and transportation of
explosive and hazardous material s

Water pol l ution 1. Liquid industrial waste disposal
2. Protection of coastal waters
3. Oil spill cleanup
4. Standards for l akes and streams

Not all states have comprehensive administrative codes, nor do they
update them frequently. In these cases, the state statutes are searched
in the areas listed above. The statutes occasionally include some l aws
which meet the CELDS cri teria; however , they are primarily useful for
providing the “enabling legi sl ation ” which gives the names of specific
agencies and the activities that each is empowered to regul ate. The ap-
propriate agencies shoul d then be contac ted for copies of the regu-
latlons they administer.

8 
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Agency addresses can be obtained from a variety of sources: state
bl ue books , tel ephone books , and the D~r~~~~.r : i ~J ~; v l ’(  ~~~~~~~ ~~ ~~~~~~~~~~~

Y~~~11A I ‘(~P~~~t4?tU~~ ~nJ l ’~ ViP 0f l if l t ?f l t. . 
~ Agency correspondence is fi l ed ,

since it often provides corrected or more specific addresses , names of
persons to contac t, and information about rel evant or upcoming regu-
lations. If an agency indicates that certain types of regulations are
nonexistent , this fact shoul d be noted and fi l ed.

An alternate source of air quality , water quality , and solid waste
disposal agency addresses and regul ations is the Ei~v~ronmenta i i ’~-6 However , direc t correspondence wi th agencies often produces
more current mater ial s and more comprehensive coverage.

Update

Updating Federal data records that are al ready in CELDS involves
locating change s in , additions to, or deletions from the abstrac ted leg-
islation. Both substantive and insi gni ficant changes to the scope of
CELDS should be considered . Because the effective date on a data record
indicates the last noted revision in the legi sl ative contents, this date
must be changed to matc h that of the most recent revision , whether the
revision is significant to the data record contents or not. This is
done to avoid additional rechecking of a revision that has al ready been
noted. In addition , transfers of administrative agencies , revisions in
text, and changes in tables must be noted . Such changes may affect both
the bibliographic and legislative reference and the attribute and key-
word indexing.

To locate perti nent revisions , additions , or deletions in Federal
regulations , the following sources may be used:

1. An up-to-date master list of Code of Federal Regulations (CFR )
sections included in the Federal data records shoul d be maintained .
This list will direct the abstracter to CFR sections that are al ready
abstrac ted and to the accession number of the data record in which the
regul ation appears.

2. The Fe dera l Register (issued Monday through Friday) contains
materia l affecting existing Federal regul ations and al so contains newl y
adopted regul ations. Changes in regul ations which are al ready included
in the data base may be found by comparing the master list (mentioned

5 Directory of Governmental Agencies Safeguarding Consumer and
Enviro~’nent (1974).6 Environment Reporter (Bureau of National Affairs ).9



above) wi th the “Cumulative List of CFR Parts Affected which appears in
each issue. An “affected part ” is a section which has been revised , de-
leted , or added . New regulations , which must al so be examined for in-
cl us ions i n CELDS , may be discovered (1) by checking the cumulative list
for section numbers that do not appear on the CELDS master list but are
successive to numbers which do appear , and (2) by consulting the con-
tents listing of each issue .

3. Changes cited in the i- I l : - ! : - .‘~~I I 1 ~ occasiona lly refer to a
sentence or paragraph in a previously published regulation. The full
text of the regulation must then be found to determine what changes have
been made. This may involve searching through previous issues of the

i’~cz~ ‘ -  !.~‘t  i~ or f i ndi ng the regul ation i n the C-~1 7,~ :‘ ~~~~~~
-
.

~ince the ~~~~~~~ D /  ~~~~:‘~ is a daily publication , updating CELDS
coverage of Federal regulations can be a continuous process , thus insur-
ing optimum currentness. However, updating Federal statutes is a less
continuou~ task because of the nature of the sources used . The pri ma ry
source i s the Un-~~~ d States Code An~Lo t : ~ted (USCA). These vol umes are
kept current through distribution of cumulative annual pocket parts and
monthly pamphlets that contain new l aws and judicial constructions.
Each vol ume, pocket part , and pamphlet conta i ns laws , executive orders ,
proclama tions , and an i ndex to the publication ’s contents. Amendments
to statutes already in CELDS can be located in the cited sections of
curren t pocket parts or pamphl ets. New l aws may be found by using the
i ndexes . The :i~ Lted S~ itcs Code (USC) is the official publication of
enacted l aws , but is updated less frequently than the USCA and therefore
is not useful to this project.

~ tates

Updating of state records follows the general procedures estab-
l ished for Federal regulations. The original sources, such as adm i ni s-
trative codes or state statutes, are compared to the existing abstracts
for change s i n effect i ve date , content , and administrative agency and
address.

The individual agencies are requested by letter to provide copies
of current regulat ions and asked to routinely send future changes and
additions. Included wi th the request is a self-addressed prepaid card
on which the agency can indicate whether or not regulations are being
sent and whether a mailing list is maintained. A genc i es which do not
have mailing l ists are contac ted about new or revised regul ations at 6-
month interval s by postcard . Agencies which do not respond to the ini-
tial letter wi thin 3 months are contacted again. As regul ations are
received from the agencies , the existing abstracts are revised , new l aws
are abstrac ted , and all the information is entered into the data base .
Legisl ation pertaining to new CELDS subject areas is found in statutes

10

- - --
~~
—--

~~~
-----

~ 
.-

~~
—-

~
—-—-



and code books ; names of possible relevant agencies to be contacted are
provided in state blue  books or The N~ / i ’~a l Directory of State A~wn-
“cc. ~

Checking code books and statute suppl ements against the legi slative
reference lists reveal s any amendments to the legi sl ation. The table of
contents of weekly F’~-u ’ironment Repo r ter supplements is checked for ap-
plicable regul ations. Addi tions , changes, and deletions are checked
continuously by examining supplements as they become available , by
checking supplements to the Environment Reporter , and by contacting
state agencies periodically.

I

The Nationa l Directory of State Agencies (Information ResourcesPress , 1974).
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3 DATA ENTRY PROCEDURES

Scope of Data Records

A singl e agency regulation generally covers many subdivisions of a
particul ar interest area. For example , the Al abama Air Pol l ution Con-
trol Commission ’ s Rules and Regul ations booklet contains general sec-
tions on provisions for permits , variances , compliance schedules , sam-
pling, records, and reporting. In addition , it contains specific
sections on air pollution emergencies , open burning and inc i neration ,
and control of various emissions from many emission sources, such as
kraft pul p mills , general process industries , nitric acid manufac turing
plants , and motor vehicles.

The CELDS abstracter must rewrite this material in concise legal or
environmental standards statements for entry i nto the data base on indi-
vidual CELOS data records. Each data record shoul d provide information
on a speci fic subdivision of required or prohibited actions , and shoul d
be retrievable by a CELOS user.

Description of Data

Each CELDS record consists of 12 data fields:

1. Accession number
2. Ti tle
3. Effective date
4. Legislative reference
5. Major environmental category
6. Geographical/political scope
7. Administrative agency
8. l~ibliographic reference9. Abstract
10. Table of standards
11. Environmental attributes
12. Keywords

A:~-?~a sf o n  Number

An accession number assigned to each data record indicates the
order in which it has been col l ected and entered i nto the system. The
accession number is useful for referring to specific l aws in the CELDS
retrievai program. If a data record is removed from the system because
it has been repeal ed or amended , i ts permanent accession number is not
reass i gned to a new entry , but instead is added to a maste r list of de-
leted accession numbers. Accession numbers are entered as digi ts wi th-
out any punctuation.

12 



Ti tl1~

Each data record receives a brief but comprehensive titl e that in-
dicates the abstract ’ s content. This titl e hel ps the user determine the
rel evance of the entry to his/her specific search. Therefore, it shoul d
reflect the scope and emphasis of the abstract, and need not correspond
to the heading of the source material . For exampl e, titles for regu-
lations on emission standards from a manufacturing process shoul d in-
cl ude the name of the process and the type of emission , e.g., SULFUR
OXIDE EMISSIONS FROM KRAFT PULP MILLS. Each titl e is followed by a
period.

va Pate

Most l aws and regul ations are printed wi th a date or series of
dates that indicate when the document or section was enacted , when its
contents became law , and when any subsequent revisions or amendments
were made. Similarly, the date ass i gned to a CELDS data recor d refl ects
the currentness of the l aws from which the abstract is taken , and is
generally the most recent date found in the source material . For exam-
ple , the Water Pollution Control Act of 1972 which was amended
December 28, 1973 and January 2, 1974, receives the date 1-2-74. How-
ever, there is one exception. When a law which has al ready been enacted
becomes effective significantl y l ater than the enactment date , the
enactment date is used in the date fiel d and the effective date is cited
in the abstract field. “Si gnificantl y l ater” is more than 6 months.
For exampl e, a regul ation enacted on November 12, 1974 which will become
effective on July 1, 1975 shoul d have the date 11-12-74 assi gned to
fiel d 3; in the abstract (fiel d 9), the fol l owing shoul d be noted : EF-
FECTIVE 7-1-75, THE FOLLOWING STANDARDS MUST BE MET...).

Accuracy is important when assigning a date to eac h data record ;
the CELDS user must know when a regul at ion or amendment took effec t and
how current the legislation on a particul ar subject is. Moreover , this
information hel ps the abstracter keep the data base current , since the
legal sources can l ater be scanned for updating in terms of a predefi ned
cutoff date. When no date appears in the source material , the appropri-
ate government branch shoul d be contacted. Dates are entered numer-
ically, wi thout terminal punctuation , specifically in the order of
month-day-year. When a day is not given in the ori ginal , the entry is
numerical for month-year.

Legislative Reference

The legislative reference is the official source of a law or regu-
lation which tells the user where to locate the full text of an abstract
for legal citation purposes. Data record references do not fol l ow
strict legal citation format; instead , they use the publication ti tl e

13



followed by a breakdown of as many subdivision numbers and titles as are
necessary to enable the user to locate the specific abstrac ted sections.

Uniformity of citation format is virtually impossi nl e to main tain
throughout the records of a given state , or among several sta tes ,
because different government publishers and agencies tend to devel op
their own systems of subdivision breakdown . However, for all references
to a singl e publication or to the publications of a singl e agency, cit a-
tion format and punctuation shoul d be consistent , conforming to the fol-
lowing general pattern : publication ti tle; chapter number and title;
part number and title ; subpart number and title; and complete section
number (or numbers). Ti tles are preceded by a colon and followed by a
semico1 on; the final section number is preceded by a comma and followe d
by a period. A typical exampl e is:

California Administrative Code ; Titl e 17: Public
Heal th ; Part III: Air Resources; Subchapter I:
Air Basins and Ai r Quality Stan dard s , Section 70101.

It is often necessary to scan the text of a regulation to determine how
it is set up and what terms it uses to refer to various subdivisi ons.
Use of the regul ation ’ s own terminology in the legisl ative reference
will prevent confusion to the user who consul ts the ori gi nal text.

~a:or Eu~,ir ,nr?en ta 1 ‘.~tegory

Assi gning major environmental categories is the first step in in-
dexing a data record. There are ten major environmental categories in
the CELDS system :

- 

Air Quality Noise
Earth Science Sociology
Ecology Solid Waste
Heal th Science Trans portation
Land Use Water Quality

Most data records are assigned to the one category that represents the
aspect of the environment most direc tly affected by the law or regu-
lation; however, regul ations may be assigned to as many environmental
categories as are applicable. For example , regul ations on the use of
pesticides and radioactive material s often get assi gned to HEALTH SCI-
ENCE , AIR QUALITY , and WATER QUALITY.

;O2~~~~7 .~idca l/P o u tica 1 Scope

This field indicates a regulation ’s political origi n and is always
a state name , the Federal government , or the D i s t r i c t  of Col umbia. The
states are entered by their two-charac ter postal abbreviations. The
Federal government is “US,” the Di strict of Columbia is “DC ,” and Puerto
Rico is “PR. ”

I 14 



Admini.’~tr ativc Aqcu 11

This fiel d contains the official name and address of the agency re-
sponsible for administering a specifi c law or regulation. If the source
of the data record is U.S. or state legislation rather than an agency reg-
ulation , the information recorded in this field shoul d be the name and
address of the department or agency designated in that particular law to
oversee enfcrcement of its provisions. -

Ribl -L. (7~I (~f l hj - l c ‘af orenc e

The bibliographic reference indicate s the printed source in which a
law or regulation was located by the abstracter, and from which photo-
copies were taken for the CELDS manual fil es. It is preferable to take
data from the ori ginal legislative source , because it is more rel i able
than unofficial reprints . In these cases, fiel d 8 shoul d read “SANE AS
LEGISLATIVE REFERENCE. ” If an agency has sent regul ations that are not
avai l abl e in statutes or codes, the bibliographic reference shoul d read :
“AGENCY (or DEPARTMENT ) PUBLIC INFORMATION PAMPHLET. ”

For the areas of air and water quality , solid waste, land use , and
noise , regulations received from an agency shoul d be checked for accu-
racy and currentness against the contents of the Environmen t Rap 7rter .
If rules and regulations in the Environment Reporter are identical and
up to date, they should be cited as the bibliogr aphic reference instead
of the agency copies.

Use of the Environment Reporter is an exception to the rul e stated
in the previous paragraph , because it is available commercially and
through libraries; it is therefore a more convenient source for checking
a text than agency reprints which are not readily available. Where the
En~’ironmen t Reporter is cited , use the title, vol ume name , and section
number; the parts of the reference shoul d be separated by commas; for
exam p le , ENVIRONMENT REPORTER , STATE AIR LAWS , 361. Page numbers shoul d
not be included because service is continuously updated and the pagi-
nation is therefore temporary. All bibliographic references end with a
period.

tract

The abstract is a concise , informative presentation of pertinent
details in a law or regul ation. Its opening sentence shoul d repeat or
rephrase the title (fiel d 2). Abstracts must be wri tten in a straight-
forward narrative style, el imina ting verbiage and legal jargon ; however ,
coverage of techn ical specifications shoul d be thorough and preci se.
Most source documents includ e a section of terminology definitions.
Since it is assumed that CELDS users are familiar wi th standard sci-
entific terms and technical terms, these are not generally inc l uded in
the data base . If a regul ation uses a term in an uncommon or specialized

15
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context and a defin i t i on i s require d for c lar i f icat i on , it should he
incorpora ted into the abstract text. When a chart or table is used
to present data , the abstract shoul d describe its contents briefly
(subject and scope ) without detailin q the specifics; these will appear
in  t abu la r  format in f i e l d  10.

Individual states regul ate different areas of the environment in
varying depths and organize their covera ge in different ways. The ab-
stracter must determine which sections of a document are relevant to
CELDS , and how to present those sections in an organized , concise , and
retrievable form. Each data record shoul d be a sel f-contained unit con-
cerning one or more related aspects of a subject. If the source docu-
men t is wel l organized , CELDS covera ge may simply follow the subdivision
level s in the regulation , wi th one data record for each division or
group of subdiv isions. For a more compl ex or poorly organized document,
however, it may be necessary to reorganize the grouping of sections for
entry into data records. An air quality regulation may present rules
la-e for air contaminant emissions from ~‘.r-~mti ’~o sources of type A to E,
followe d by rules 2a-e for emissions from ~o~’ sources of type A to E.
If the l imits specified for new and existing sources of type A are iden-
tical or vary in only some specifics , rules la and 2a should be combined
in a singl e data record . Similarly, radiation standards often list ex-
posure limits for “individual s” in one section and for “minors ” several
sections l ater. It is not only logical to abstrac t these rul es together
in a singl e data record , but al so potentially misleading not to. A
CELDS user searching index terms for radiation regulations will fi nd
terms differentiating between maximum permissible dose and concentration
level s, radioactive wastes, and radiation hazards , but no terms rel ating
to age limits. A user who retrieves a data record on exposure l imits
for “individuals ” may not be aware that he shoul d search further for
similar rules on “minors ” ; therefore , the two rules shoul d be in the
same data record. This is al so true for regulations concerning “old”
and “new” sources of air pol l ution and for many other sub-topics.

A section may sometimes need to be repeated in more than one data
recor d (fo r exampl e, a statement of appl icability or a definition of ex-
ceptions which applies to several data records). In all cases, corn-
binations and repetitions of sections will be refl ected in the legi s-
lative reference (fiel d 4). When reviewing a source document to
determine the breakdown for data records, the abstracter shoul d remember
that sections may be combined only if the resulting data records can be
indexed distinctively for retrieval and will not requi re the user to
read through lengths of material to find a specific section of interest.

Basic requirements for permits , reports , and tests shoul d be in-
cl uded in the abstract, but wi thout administrative details or test pro-
cedures. Abstracts may al so include parenthetical or explanatory notes
by the abstracter when a source document contains an obvious error or is
confusing. References to other documents contained in the CELDS data
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base shoul d be avoided ; however , when such references are necessary , a
citation is given to the appropriate CELDS accession number.

Tcthle o~ t .~~~?zr ~s

This fi el d is used when the best way to pr’esent the content of a
regulation or portion of a regul ation is in tabular format (for exampl e,
rules on maximum permissible level s of chemical substances in the air or
water). A table must use no more than 60 spaces across the pa ge, and
must have a table number , descriptive titl e, and col umn headings which
incl ude the rel evant units of measure. Tables are numbered con-
secutively wi th each data record. If no table is necessary for a partic-
ular accession number , the word “NONE” is entered in this field.

En~ 1r’c nmen to! ittr~butes

Environmen tal attributes (EA’ s) are index terms developed by CERL
which are arranged by areas under corresponding major environmental cat-
egories. (Appendix A provides the list of acceptable attributes.) The
list is arranged hierarchically in three levels: (1) parametric term s
form the broadest l evel ; (2) subparametric names list subdivisions of
parametric terms; and (3) at the most specifi c level , detailed attri-
butes list individual chemical compounds, types of pl ants and animal s,
and other environmental aspects. Terms from any level of the hierarchy
may be assigned to a data record , depending on the level of specificity
of the document being i ndexed . As many terms as necessary shoul d be
used to describe the content of the data record adequately; however , no
EA term may be assigned unless the corresponding Major Environmental
Category (MEC ) was entered in fiel d 5. It should be noted that an at-
tribute may be expressed by several terms wi thin one MEC . For exampl e,
RADIOACTIVE and RADIOACTIVE EMISSIONS both appear in the EA list under
the MEC AIR QUALITY. Similarly, different MEC ’s may use different terms
for related subjects. The EA ’ s RADIATIONS and OTHER RADIATIONS appear
under the MEC HEALTH SCIENCE; the EA’ s RADIOACTIVE and RADIOACTIVITY
appear under MEC WATER QUALITY. For a data record on emissions of ra-
dioactive wastes to air and water , all of these terms shoul d be listed
in fiel d 11. Particular attention shoul d be paid to attributes listed
benea th the parametr ic name CONTROVERSIAL ATTRIBUTES , which appears at
the end of each major environmental category section of the EA list.
These are frequentl y variation s of general terms and are of particular
interest to users.

W hen EA ’ s are assigned , regul ations that are sim ilar from state to
state shoul d be i ndexed consistently so that users searching the system
can easily make a transition between states or from the Federal govern-
ment to a state. EA’ s shoul d be entered one to a line , wi thout punc-
tuation , and should be uniform. If no EA pertains to a data record , the
word NONE is entered in this field.
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Because an appropriate attribute does not always exist for a par-
ticular data record , a thesaurus of keywords has been devel oped as a
suppl ementary i ndex (Appendix B provides a listing of acceptable key-
words). It differs signi ficantl y from the list of environmental attri-
butes because of the inclusion of process names (e.g., MANUFACTURING)
and procedural terms (e.g., PERMITS) in addition to names of the chem-
ical compounds and environmental variables affected by the processes;
this al l ows an added degree of document separation and content i denti-
fication. This list is arranged hierarchically by major environmental
category.

To assign keywords to a CELDS document , the major environmental
categories under which the document bel ongs must be determined and the
keyword list consul ted for these specific categories. It shoul d be
noted that the keyword thesaurus is dynamic , i.e., it may grow or be re-
vised. It is conceivable that new legislation regulating sectors of the
environment that were not considered previously may not fit i nto the ex-
isting structure of keywords (or major env i ronmental categories); thus ,
they cannot be accurately i ndexed wi th the existing terms, and creation
of new keywords may be necessary. When this happens , it is al so neces-
sary to determine whether any of the past l aws al ready in the data base
should have this keyword added to their indexing terms.
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14 COMPUTER OPERATIONS

~~~~~~

When legislation has been collected and the data records estab-
Fished according to the outl ined procedures , the data is input by using
the text editor “ed.” This program is part ~f the UNIX operating systemon the computer rather than the CELDS software . (For questions regard-
ing the use of ‘ ed ,” the 1 / Nix  ! i~~~ i r x 7i:m ~ 

‘
~~ t!~o,u z ’ shoul d be consul ted.)

A file shoul d be created and l aws typed into this file in sequential
order by a ’~’ssion number. Each data fiel d in the file shoul d begi n
wi th a “

~~~~ ,
“ rol l owed by a five-di gi t accession number and a three-digit

field nuh .’er. See the Detailed File Description section in Chapter 5
for a more in-depth discussion of thfs.

The accession number , fiel d number, and stop code shoul d each be
ri ght-justified and zero-filled in the columns indicated. The stop code
is 00 if it is not the last line of a fi el d , 01 if it is the last line
of a fiel d (but not the last line of the accession number), and 02 if it
is the last line of the accession number. For example , the last line of
fiel d 7 for accession number 135 begins wi th a 10-digit code of
“0013500701.”

When the size of the file approac hes 65,000 characters , no more
data shoul d be input into it; however, the last line of the file shoul d
end wi th an accession number , i.e., data fields for a singl e accession
number should not be split across file boundaries. At this point , a re-
indexing program should be executed for this file by typing “repair
<filename> ”. “Repair ” will check fiel d numbers and print out errors;
flagged errors shoul d be corrected wi th “ed.’ When a file checks out,
it shoul d be moved to the/cerl/celds direc tory and its name changed to
“laws.xxxx,” where “xxxx ” is the accession number of the first law in
the file. Data i nput can now be continued by creating another new file
and following the same procedures.

Data Base Crea tion

The “laws ” files that are created as described above comprise the
CELDS data files and are read to create the inverted search files which
make rapid retrieval s possible. The program which creates the search
files is “push” . Thus , to create a new data base , it is necessary to
change the working directory to “/cerl/celds ” and execute “push” . How-
ever , since this is a relativel y lengthy process , it is usually run in
the background mode , and the output is diverted to a file called
“push .out” . This is accomplished by typing “push>push.out& ” . Note th.it
“push ’ does not modify any of the ‘laws ” f i les but does read them to
crea te the search files. “Push” must be run to i nc l ude new l aws in the
data base or to change the search terms for any laws tha t have had
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searchable fields modifi ed . Merely editing the contents of a “laws ”file wil l change the output that is produced when a particul ar law isprinted ; however, changing a “laws ” file does not change the search
files until “push” is executed .

I
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5 DOC UMENTATION OF CELDS PROGRAM

CELDS Al gori thm

CELDS is set up wi th an inverted index . A group of search files in
the inverted index indicates each valid search term and a list of acces-
s i on numbers whic h re present “hits ” for those terms. Si nce the length
of thi s list of accession numbers varies , two files are involved ; one
contains the search term and an address in the second file , and the
other contains the list of accession numbers , beg i nn i ng at the add ress
specified for that search term in the first file. These two files are
all that are needed to perform searches; when a search is requested ,
these files are consul ted and the appropriate list of accession numbers
is returned to the calling program .

The only remaining important file is a table of contents file ,
which contains an entry for every accession number in the system. The
entry indicates the prope r file and the starting address for every
field. This file is consulted only when it is necessary to get actual
text from a “laws ” file.

Thus , the procedure is to use onl y the inverted search files unti l
the desired law set is established . The table of contents file is then
used for each of the accession numbers in the list to locate the desired
data fields.

For a rapid identi fication of search terms, a “hashing ” scheme is
used to convert textual search terms to a number. Search terms may con-
tain as many as 62 characters (al though this is an arbitrary l imit). A
term is hashed by breaking it into pairs and adding the pairs as int2qer
numbers. For example , “ni trogen dioxide ” woul d be hashed as
“ni /tr/og/en d/io/xi/de” ; the bit representations for each of the pairs
would be treated as if they were integers and added . This woul d give ~large number for the val ue of “ nitro gen dioxide .” To fit these val ues
into a tabl e of fixed size , the val ue is divided by 4001 (this is cur-
rently being used as max_hash num), and the remainder is used to desig-
nate the “ slot ” or “hash val ul” of this term . Si nce the remainder may
be any number from 1 to 4000, there are 4000 available slots in the hash
table. (Remainder “0” is not used.) However, max_has_nun shoul d be
picked so that the hash table is never more than approximately two-
thirds full; this will insure efficient operations. If a “col li s i on ”
occurs--that is , two different terms happen to hash to the same val ue--
the next empty slot is used for the second one. This is why the search
term itsel f is al so a part of the “val ” f i les (see pp 24,25). The hash number
is checked; then terms are compared character by character to guarantee
that the term sought and the term found are the same.
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Detailed File Description

The files used in CELDS consist of “laws.toc ” file , “iso)” files ,
“al pha ” files , “val ” files , and “list” files.

I, -
~

Laws files contain the data used in CELDS and are sel ected to be
less than 65,536 charac ters (i.e., 2~~) length . The file name is
“laws .” concatenated wi th the accession number of the first law in the
file; e.g., “laws.131” woul d be a file beginning with accession number
131. The current l aws files are :

)aws.1 l aws.905 l aws.1547 l aws.2172 l aws 2612
l aws.97 l aws.931 l aws.1573 l aws.2185 l aws.2616
l aws.131 l aws.960 l aws.1596 l aws.2199 l aws.2632
l aws.165 l aws.986 l aws.1616 laws .2222 l aws .2645
laws.195 l aws .1020 laws.1632 l aws.2238 l aws.2650
)aws.224 )aws.1043 l aws.1650 laws.2259 l aws.2663
l aws.242 l aws.1074 l aws.1666 l aws.2275 l aws.2666
laws .257 l aws.1095 l aws.1680 l aws.2295 l aws.2677
l aws.282 l aws.1120 l aws.1700 l aws.2306 l aws .2692
laws .309 laws .1142 l aws.1720 l aws.2320 l aws.2708
laws .341 l aws.1165 laws.1743 l aws.2332 l aws.2716
laws .373 l aws.1193 l aws.1772 l aws.2352 l aws.2731
l aws.410 l aws.1220 l aws.1792 l aws.2370 l aws.2738
laws.443 l aws.1245 l aws.1809 l aws.2381 l aws.2747
laws.481 l aws.1268 l aws.1825 l aws.2393 l aws.2760
l aws.516 l aws.1294 l aws.1843 l aws.2413 l aws.277O
l aws.545 laws.1314 l áws.1861 l aws.2424 l aws.2779
l aws.579 laws.1327 l aws.1884 l aws.2445 l aws.2793
laws.612 l aws.1339 l aws.1896 l aws.2452 l aws.2799
laws.643 l aws.1360 l aws.1916 l aws.2469 l aws.2819
laws .679 l aws.1376 l aws.1937 l aws.2482 laws .2831
l aws.701 l aws.1398 l aws.1938 l aws.2495 l aws.2845
laws.716 l aws.1422 laws.1954 l aws.2520 l aws.2860
l aws.737 l aws.144O l aws.1967 laws .2536 l aws.2883
laws.766 l aws.1462 laws.1986 laws.2553 laws.2904
l aws.792 laws.1479 l aws.2109 l aws.2560 laws.2926
l aws.823 l aws.1499 l aws.2122 l aws.2573
laws .856 l aws.1521 l aws.2141 laws.2587
laws .883 laws.2158 l aws.2595

The l aws are ordered sequenti ally wi thin the files ; therefore , to
fi nd any particul ar accession number (1040, for exam ple), check the li st
of l aws files. In the l aws files listed above, there is a file named
“laws .1020” and the next one is “laws .1043.” The file “laws .1020” will
contain accession numbers 1020 to 1042. Therefore, number 1040 must be
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in “laws .1020.” This information is only necessary for editing, s i nce
the CELDS retrieval program will automatically find the appropriate file
when CELDS is bein g used.

~4i thi n an access i on number , the data fields are in sequential
order. Each fiel d must be present and must be preceded by a line begin-
nin g with “ # , “ a five— di git accession number , and a three— digit fiel d
number. For example , the beginning of fiel d 2 in accession number S
woul d be preceded by: #00005002

The follow i ng i s a sam ple from the f i le “laws.2793” :

ff02 793001
p02793002 2793
~027930O3 transportation of radioactive material

~‘U2793004 2-10-75
rules and regul ations for protection against radiation ; part c:

#02793005 licensing of radioactiv e material ; section c.100.
#02793006 transportation
#02793007

dept. of public health
#u2793008 ~~ w. jefferson St. , sprin gfiel d ii 62761
#02793009 same as legi sl ative reference

radioac tive material shal l not be transported outside of the
authorized location of use unless the regul ations found in the
following are compl i ed wi th :
1) 49 cfr , parts 170-189
2) 14 cfr , part 103
3) 46 cfr , part 146
4) 19 cfr , parts 14 and 15
5) illinois vehicle code , chap. 95 1/2, section 12-704.1

these regulations rel ate to the packaging, marking, storing,
loading, and monitoring of radioactive materi al , and to the
reporting of accidents .

procedures for opening and closing packages of radioactive
mater ial shall be established and made available to those receiving
the packages

#0273010
#02793011 none
#02793012 damage to vehicles-injuries to humans

radioactive substances
packag ing
transportation

P ’ le - .

The index to the l aws and fi elds in the “laws ” files is kept in a
table of contents (toc) file known as the “laws .toc” file. The CELDS
retriever uses this file to determine the file that contains a given law
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and what character ninnbers in the file the fields of that law include.
The “laws.toc” file contains 13 entries for each accession nianber. The
first entry is the number of the file containing the accession number.
For exam pl e, a particul ar law may be In the l aws.31 file. For this law ,
the first entry in “laws.toc” woul d contain the number 31. The remain-
ing 12 entrIes are the character numbers wi thin that file which repres-
ent the start of each of the 12 additional data fields. Therefore, to
locate any law , mul tiply the accession by 13 and locate that record
number in the “ laws .toc ” file . The first word will indicate which “laws ”
file to search for the accession number and the next 12 words will IncH-
cate the start of eac h fiel d wi thin that file. The “ laws.toc ” file Is
created by the “push” program and is updated or modifi ed by the “repair ”
program.

Isol Files

The “Isol” files , created by the “push” program , are: agy.isol ,
mec.iso l , gps.isol , att.isol , and top.isol . Each searchable fiel d has
an “isol” file created which consists of the searchable fields from the
“ laws ” fi l es--that is , the first line of the agency field , the gps field,
the mec fi el d , the attribute fi el d, and the keyword fi el d. A sampi e
from “mec.isol ” woul d look like :

00005: a i r  qua l i ty
00006: air quality
00039: air quality
00047: air quality
00047: heal th science
00047: sol id waste
00048: air quality
00050: air quality
00051: air quality
00052: air quality
00054: water quality

Alp ha Files

The “al pha ” files are sorted versions of the “isol” files. They
are in al phabetical order by search term, and for the same search terms
they are in sequential order by accession number. For exampl e, under
the key.isol file, “dred gingTM would be before “estuaries ,” and under
“dredging,” the l aws would be sequenced by accession number.

Val Files

The “val ” file for a fiel d contains all of its search terms and a
“hash” table for quick access to those terms. The first part of the
file is the hash table. A .  contains max_hash number + 10 “slots” or
words. TMMax_hash_n~aber” is currently def1ne~ to be 4001. The 10
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additional slots is merely to al l ow for the possibility of several dif-
ferent terms hash ing to 4000. This number must be greater than the
num ber of searc hab le terms , since each term must occupy one slot. Each
slo t contains either a zero, which indicates that no terms hashe d to
this number , or the record number of the term that hashed to this val’:
Following the hash table are the record s, each of which (one for every
term ) is 64 charac ters long. The first 62 charac ters are the search
term itself; the remaining two charac ters (one word ) are an intege r
number that gives the position in the “l ist ” file of the beginning of
the list of accession numbers associated wi th this term. Therefore, to
locate the list of l aws associated wi th a search term , determine the
hash num ber an d look i n that “slot” in the hash table. This will give
the record number i n the val file. Calcul ate the c haracte r number w i th
which the record begins by mul ti plying the record number by 64 (the
number of characters per record ) and adding the size in characters of
the hash tables (since this precedes the record s in the val file).

The “val ” files are created by the “make_ search ” pro gram and are
used in the CELDS retriever to do searches.

Li~ ~
‘1~ .1- e.g

The “list ” file s are lists of law numbers terminated by 19999 and
are of var iable length . The law numbers are stored as inte gers, i.e. ,
one word (two characters) per number. The entry contained in the “val ”
file is the posi tion of the start of a law list , i.e., its number in the
“list ” file. To convert this to the starting characte r number of a law
list , mul ti ply by two, since there are two charac ters per inte ger
num ber.

Documen tation of Programs

“Repair ” is the program which reads a “ l aws ” file and prepares the
“laws .toc” file. A variable keeps the current character number as the
file is read. When a new fiel d is encountered , the appropriate address
i s entered into the “laws .toc” file.

Some data validation is al so perfo rmed by “ repair. ” Accession num-
bers and fiel d numbers are checked for sequential order. Lines contain-
ing errors are printed . If “repair ” is executed wi thout a “

_
“ argument,

- 
val i dation is the only task performed.

If “ repai r ” is executed wi th a “ “ argument (e.g., “ repa i r -

l aws.1”), “isol ” files are produced (see Detailed File Description sec.-
tion). As searchable fields are encountered in the i nput stream , they
are copied to an appropriate “ iso)” file (e.g. , “key.isol ” for key-
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words). In standard operation “repair ” Is exec uted wi th a argument
only by the “push” program. Appendix C provides a documente~ copy ofthe source code .

!4ake Search

“Make search” Is the program which reads a sorted version of the
“isol ” files produced by “repair” and create s “val ” and “list” files for
each searchable field. It requires an argument Indicating which search-
abl e fiel d is being prepared. For exampl e , “make_ search mec ” w i l l  use
“mec .al pha” to produce the files “mec .1 1st” and “mec .val .” Appendix D
provides a documented copy of this source code.

Fl ier

“Hier” reads a static thesaurus file (“key.hler ”) and creates hier-
archical search files (“ list” and “va l”) . Currently, this applies only
to the keyword field. Searches in the keyword fiel d are presumed to be
hierarchical , i.e., a search for a broad term will al so include all nar-
rower terms under It. The nonhierarchical file is referred to as “top”
(fo r topic), while the hierarchical file Is “key” (e.g. , “top.val ,”
“key.val ,“ etc.).

“Top .va l ” and “top.list” files are produced by “make search top. ”
These two files are then used by “hier” to construc t listi of laws for
the terms in the thesaurus file. Appendix E provides the documented
source.

Push

“Push” is the shell program (command file) which is executed to
create a new data base . It systematically executes “repair” for every
“ laws ” file , and then sorts the “Isol ” files produced into the “al pha ”
files required by the “make_search” program. Next, it executes “make_
searc h” for eac h of the CELDS searchable fiel ds. Finally, “hier” is ex-
ecuted to produce the hierarchical keyword file.

“Push” Is a shel l file. The procedures it uses include “repair ”
and “make_search.” Appendix F provides a documented copy of this file.

CELDS

The “CELDS” program, sometimes referred to as the retr iever , is the
mai n part of the CELDS system. It provides the user interface and per-
forms the requested searching and listing of information. A few con-
ventions involving global variables are used throughout the CELDS rou-
tines. An Input line is read into a buffe r cal led “request.” Two
pointers into this buffer are maintained : (1) “old request_location ”
points to the previous position In the line , and (!) request_ location
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points to the current position in the request line . The word that is
currentl y being processed in the request line is stored in the array
“word” and is null-terminated. Every routine that uses a word gets the
next word and places it into the “word” array in prepa ration for the
nex t rou ti ne to be cal led. Thus , every routine expects that “word” is
al ready prepared for it; in turn , it fixes “word” for the next routine .
If the l i ne term i nate s, then a nul l is pl aced into word [0]. In all
cases , “ get_next_word ” is cal l ed to provide the next word from a line .
Appendix G provides the documented source code for the retriever rou-
ti nes.

L~ ! ’ ’ - z i ~j  ~~~~

Besides the routines appearing in the appendices , several routines
of general utility to the CELDS program s are kept in a library . These
include routines of the type to do hashing, input/output , concatenation
of strings , etc . Appendix H provides these routines. One other file
al so included in Appendix H is “ search.i. ” This is an “include ” file
( see ‘ /~~j

’
~~~ ~~~~~~ u1i ’~) .  It contains constants used by most of the

CELDS programs , such as hash table size , maximum number of laws , etc .
Each program that depend s on these has an “include ” statement which has
the effect of incorporating the “search.i” file into the source code.
Changing a parameter in the “search.i” file will therefore cause it to
be changed in all of the CELDS program s, thus el iminating errors due to
oversi ght.

B Dennis M. Ritchie , ‘fer ene -’ Manua l (Bel l Telephone Laborato-
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6 SUMMAR Y AND RECOMMENDATION

CELDS contains abstracts of env ironmental legi sl ation for the Fed-
eral ~ vernment and for all 50 states and Puerto Rico. This report has
provided complete documentation of CELDS, including background Infor-
mation, description of data records, how the Information is abstracted,
indexed , and updated, and listings of the software. The documentation
described in this report should be used for any future modification ,
update , and mai ntenance of CELDS.

CELDS shoul d be brought up in an operational env ironment and made
available to all el ements of the Army to aid with environmental ques-
tions.
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Appendix A - Attri bute Listing
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EN V I N F L H E N C F  FAC
A IR lA SS

STA RTLI TY
TE !1!’ERATI T R F
HIxIN(; nEl’Tfl
!.IIN!) SPEE! )
W t N ~ DIRECTION
U!JMI! )ITY
PRF .Clj ’ITATI(W

LAN !) ~IASS
ALBE!)O
INSOLATIO N
TOPOGRAPHY

!‘ART ICULA TE S
A(;(;R n(;A TE

DUST AN!) FUM ES
FLY ASH
S~IOKE AN !) SOOT

INOR G SOLI!)S , ‘lISTS
AL !TUI NW! AN T) COMPOUN D S
A RSENIC AND COMPOUN DS
AS1~E~ TflS
BARIUM AN T) COMPOUNT)S
B ERYLLIU M AN T ) CO~TPO ~ N !)S
Bo RON AN T) CO!IPOI ’NDS
CADM I UN AN!) COMPOUNDS
CALCIUM ANT ) COMP O!T N D S
CHRO M IUM AN !) COMPO T TND S
COPPER AN!) COMPOUN! ) S
IRON AN!) COMPO[TN! )S
LEA!) AND COMI’O!TNPS
‘IANc,A NESE AN!) COMPO UN D S
M OLY BDE N uM AN !) CONP O t t ND S
NI (:vv.T, AN!) COMPOUN D S
SE LENIU M AN!) COMPo UNDS
S ILICON AN D CO~IPOUNI)S
SILVER AN D COMPOI 1N~,S
SOfl ITIM AN!) COMPO1INI )S
THALL IUM AN u ) COMPOUN1)S
TIN AN T ) COMPOUNDS
TI TAN I TTU AN!) COMPO UNDS
TTINC.STEN AN!) COMPO!TN!) S
VANADIUM ANT ) COMPO!TNI)S
Z INC AN!) COMI’O!TPJPS
ZIRCONI!JH AND COUI’O!TNDS
RADIOACTIVE SUBSTANCES
FLUOR INE AN!) COMPOUNDS
SULFU R AN !) CO P IP O t TM! )S
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CH L O R I N E  AN!) COHPOUN!)S
B kOHl NE ANT ) COM1’O!T NT)S
IODINE AN!) C()MPOITNDS
!‘IIO SPHO ROUS AN D COTUNUT N D S
MERCURY AN!) COUPO!!N!)S
NITROGEN AN!) COHPOUN!)S
MAGNESIUM AND COMT’OUN!)S
POTA SS I (TM AN! ) COMPOt TN !) S
ANTI M ONY ANT ) COMPO UNDS

ORGANIC COMPOOI N !) S
SATURATE!) H Y T ) R OC A R R O NS
CYCLIC SATURATE!) h YDROCARBONS
TI NSAT TI RAT E! ) 1? T) ROCARRONS
ARO M ATIC HY T) R OC AR BO NS
ALCOHOLS
PH
ETT IER S
AMINES
AL I) EHYI)ES
KETONES
ORGANIC ACIDS AN T ) DERIV A TIVES
ORGA NIC S!T LFUR
ORGA NIC !!ALIDES

B I OLO CICAL
A EROALLERCENS
ALLERGENS (EXCL PT) ING AEP. OALLER CEN S)
FUNGI
BAC TERIA
VI R !TS ES

PARTICULATE BIOC ID ES
I M SECTIC I !) E S
M I T T C I T ) E S  AN!) N EMATOCI DE S
RO DEN TICI ’) E S ANT ) FUNGICI D ES
h E R B I C I D E S

GASES A N D VAPORS
INO R GAN IC

S!TLFIJR Ar:!) COTIPOIJNDS
NIT ROCEN AN T) COMPOU N T) S
BROMINE A NT) COMPOT JN !)S
OZONE
CHLORINE AN!) COMPOUNDS
FLUORINE AN!) COMPOUN!)S
RAT)TOACTI VF.

OR(;ANTC
SATURATE! ) HYDROCARBONS
CYCLIC SATITR ATE!) UY !)R OCA RB ON S
!JN SATURATF .D HY !)ROCARBONS
AROHATI C HYDROCARBONS
ALCOHOLS
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P U ENOLS
ETHERS
A TIINE S
AL DEHY !)ES
KE TON ES
ORGA NIC ACI DS ANI) DERIVATIVES
SULFUR
HAL IDES
RADIOACTIVE
CARBON ANT ) COMPOUNDS

GASEOUS BIOC IDES
TNS ECT ICIJ)ES
HITICI!)ES AND NETIATOCIDES
RODENT ICI9ES ANt) FTTNGICI!)ES
H ER!) IC I DES

CNTRVSL
PARTICULAT E MATTER
SULFUR OXIDES
HYDROCARBONS
PH OTOC HEMI CAL OX! DANTS
CARBON PIONOX IT)E
OXIDES OF NITRO GEN
ODORS
RADIOACTIVE EMISSIONS
AESTHETIC CONSI DERATIONS
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EAfl TTI SCIENCE

SIT E AlT
TOl’ O(;RA T ’!IY

S ! ,(WE
STI R STR AT IT U

HY D ROLO GI C R E G I N E
PR EEl T’T TATT (IN

BEDROCK
P R OCESS AT

SIT I) STR A TI 1~l
Si)! 1. (: E ’IP A CT I O’~
S(I I !, I ! O R I Z O U  H I X I  NC
~W B S TTR FACE VI R R A T T I ) N

EROS j (  IN + TRANS PORT
T!AT EP EROS T i
ICE EROSiON
t1I N!) E R O S I O N
(;RA”ITY , MASS blAST ! NE

EN TR ‘/51.
WATER E ROSI O N
H? DROLOGI C RE(~ I’TE
S !TBS !T RFAC E V I B R A T I O N
III  N!) EROSION
GRA V ITY , MASS WASTIN G
LANDSCAPE AEST UETICS
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ECOLOGY

ECOSYSTEM
KINDS OF ANIMALS

LARGE MAM MALS
SMALL MAMMAL S
RIRI)S
FISH
AUPU 18 TANS
INSECTS
OTHER ANIMAL S
ENDA N (; EREU AN T 1M~ SPECIES

KINI ) S OP PLANTS
TR EES
SHRUB S
HERBS
ALGAE
FUN G I
L I CHEN S
OTHER PLANT SPECIES
ENDANGERED PLANT SPECIES

SYSTEM STABILITY
FOOL) W EBS
PROD U CTIVITY
SEASONAl. ASPECT
STRATI FICATION
SUCCESSIONAL STAGE

W I L D LIFE MANAGEMENT
H !TN TIN G

SMALL GAME HUNTING
W ATERFO W L HUNTING
BIG GAME !IITNTING

FISHING
BOTTOM L I F E
WARM WATER FISHIN(;
COLE) WATER FISH[N(;
LA RGE LA KE FISHING
COA STAL W AT ER FISHING
SHELLFI SB
DEEP SEA FISHING

PES TS
DISEAS E VECTORS
NOXIOu S WEE D S
OTHER UNDESIRABLE SPECIES

CN TRVS L
IMPACTS ON GAME ANIMALS
ENCROACHMENT ON NAT URAL HABITAT S
THREATENE D SPECIES
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H EA I TT! SC I ENCE

Tb! OLO( I CAL
1’()
‘I I RI IS
RICKETTS [A
P ROTOZI) A
HA CT ER I
F I NI I
UI) !~ IS
A PT HR ( W i) !)  S

( :TIEN LEA ! .
CA RBO N ‘T ONOX I HE
S!I T~F !Y R 1)1 OXIDE
NITRO G EN AS!) NITROGEN OXT D E N
t’AR T IC ITLA T F MATTE R
I. EA I)

~T I - flCt IRY
A(:I 1)5
CA!)~l I I’M
ARSENIC
S E L E N I U M
PES T1CI DES AND RESIDUES
BAR IH’I
(;ITIWUI UN
COPPER
N I E K E I
Z I N C

It All )G EN S
ST IT , FIII’
Ph! E ‘PU. S
Cv \ N IDE
I T:r’ IA N C

CAR(:INOCENIC SITIb ST ANCES
AL I~ II ~1 T T ~ T

RER? I L l  IPL
S 1I~IC( IN
TIIAI.LI 1!~l
A SB E ST( )S
A I ,COTt ( ’I T ,S
A I.T ) E T!YDE S
V V TON ES

T’S YC ‘-b LOC I CAL
~1j I, + CIV AR MY I’ERSONNEI,

WORK O V E R E X P O S U R E
1 NAI)EO!’ATF T RAI  NiNE
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I) I SLOCAT ION ADJUST M ENTS
ARM Y DISCIPLINE -

PERSONNEL POLICIES
PHYS ICAL OVEREXPOSURE
ECONOMIC HAR O SH I I ’S

INDIV IN COMMUNITY NEAR INST
MILITARY S F.CRECY
VISUAL ENVIRONME NTAL CI!AN(;ES
COM MUNICATIONS N E T UOI ~1< I N T E R F E R E N C E

BOTH ARMY PERSONNEL + PRIVATE IN DIV
TRAFFIC OVEREXPOSURE
TRAUMATIC E X I ’E R I F . N C E S
POLLUTANT OVEREXPOSURE
HOUSING CONDITIONS
POPULATION CHANGE

SAFETY
TRANSI ’o)RTAT ION SAFETY

AIR •

(‘.RO !IN’)
WATER

RESIDENTIAL OR HOME AREA
C OHMIT N I TY/ MA RVET I N G
WORK
RECREATION
RADIAT I ONS

RAT ) IAT ION— I ON IZ I  MG
RADIATI ON— M ICRO WAVE
RA!)IA T ION—LASE R
OTHER RAI ) I ATION

CN TR V SL
E X PO S !T R E TO) CARCI NOGENS/ HTTTAG ENS
HARMFUL FOO !)S/WAT ER ADDIT IVES
PSYCHOI,OG ICAL STRESSOR S
DI WG + NARC()TICS ABUSE
ENT)AN(;ERINE, COMMUNITY HEALTH
ENDANGERING COMMTINITY SAFETY
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l A N D  USE

C ON SU M PTION
CONSU M PT I ON OF LAN !)

CONFLICT
• ACCESS TO M I N E R A L S

I N T E R F E R E N C E  OFF OF POST
INCOMPAT IBILITY ON POST

CHAN GE
IND U CE !) LAND—USE CHANGES

CN TRV S L
CONSITL’IPTION OF LAN! )
ACC ESS TO MINERALS
INTERFERENCE OFF OF POST
IN !) !TC EI ) LAN D — I TSE CHANCES
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NOISE

PIIYS IOLOCICAL MAINTENANCE
S !,EEI’ PERFORMANCE
TASK PERFORMANCE
AU R AL COMMUNICATION
TELEVISION/ RADIO COMMUNICATION
LAN!) USE INCOMPATIBILITY ANT) INTEGRITY
CNT RVSL

COMMUNITY ANNOYANC E
PROPERTY VAI, ILE DEPRECIATION

38
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SOCI oT~i(;y

II IPI AN E (P )u. ( :
POPT’LA’I’l ON

SIZE
COMPOSITION
NET (:HAN(;E

LIUIIAN ECOLC
RURAL AREAS
UR B AN AREAS
S1ITbUR BS
URBAN FRINGE

SOC STR U CT
SOCIAL CATEGORIES

ACE CATEGORIES
SEX CATEGOR IES
FAMILY STATUS CATEGORIES

SOC IAL CLASSES
UPP ER CLASS
MIDDLE CLASS
LOWER CLASS

ASSOCIATIONS
VOLUNTARY ASSOC IATION
ORGAN IZATIONS

INSTITUTIONS
FAMILIES
EI)TICAT IONAL ORGANIZATIONS
REL IGIOIIS ORGANIZATIONS

SOC IAL CONTROL
LAW ENFORCEMENT

SOCT, PROC
SOCIAL CON TROL

COURTS
POLITICAL PROCESS
WELFARE ANT) DEPENDENCY

PUBL IC OPINION
PT ‘B I. IC S
OPINION LEADERS
OPINION PROCESS

MAS S COMMUNICATIONS
PR INTED ME!)IA
BROADCAST ME!)IA

CN TRVSL
POP ULAT ION
ECOLOGY
EDUCATIONAL ORGAN IZATIONS
SOC IAL CONTROL
P!IBLIC OPINION
MASS COMMUN ICATION

39



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I I

AESTHETIC CHAR ACTER OF COMM UNITY
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501, 11) WASTE

(;OLI,ECT loiN
D ISPOSAL
IIANA GEUEN 1
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TRANS !‘O RTAT I ON

ROA D TRANS
DI SR !!I’TION S IN I!IGUW AY TRA FF IC FI.O I?
IN DII CE D MO!)I FICAT ION TO H I G H W A Y S
POLLUTION FROM TTIGU W A YS
DAMAGE TO HI(;uwAy s
DAMA GE TO VEHICLES — I N J U R I E S  TO) H TIM A N S

RAIL TRANS
DI SRUPTION TO RAILWAY TRAFFIC
INDUCE!) MOT)IFICATION TO) RAILWAYS
POLLUTION FRO M RAIL W AYS
DAMAGE To) RAI LWAYS

AIR TRANS
DISRUPT ION TO AIRFIELD TRAFFIC
INDUCED MODIFICATION TO AIRFIELI)S
POLLUTION F ROM Al RF TEL OS
DAMAGE TO AIRFIELI)S

WAT ER ThAN
DISRUPTION TO WATERWAY TRAFFIC
I N!)ITCE !) MOI)I FICAT ION TO W ATERWAYS
POLLUTION FROM WATERWAYS
T)AMACE TO WATERWAYS

CNTRVSL
DISRIIPT IONS IN HI GHWAY TRAFFIC FLOWS
1wIAC;E TI) VEHICLES— INJURIES TO HUMANS
INDUCE! ) MOD IFICATION TO II IGH ~JAYS
I NDUCE! ) MODIFICATION TO A I R F I E L D S
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WA TER QIIA1~ITY

I~T IYS F~~\’~1T
AQ U I F E R  C !IAR

AVAILABIL ITY OF GROIJN I) WATER
WATER QUALITY PARAN S

T T TRB I !)ITY
TEMPERATURE
COLOR
STISPENI)E!) SOLIT)S
CROSS SOLI!)S
SETTLEABLE SOLID S
FLOATING SOLII)S
VOLAT I LE S!JSPENOE!) SOLI!)S
TASTE AN!) O!)OR
OILS
!)T SSOLVE!) ( ;ASES

STREAM OR WATER BODY
DE I ’TH
VELOCITY
SOLAR RAI)IATION INTENSITY
UI ND ‘JELOCITY ANT ) !)I RECT ION
DYNA M IC PR ESS !J RE
ATMOSPHERIC RE AE RATIO N
PIOP ~PH OMET R Y ANT ) FLOW PATTERN
SUB STRAT !JPI
!)EPEN I)AB LE Y I E L D
MAXflIITH DI SCHAR (; E
MINI M UM DISCHAR GE
RATE OF CHANGE OF I ) I SCH A RGE

CHEM ENVN T
IN ORGA N IC

IRON
MAN GAN ESE

• SODIUM
CALC I tIN
HA GNFS 11TH
NITROGEN
PHOSPHORUS
AB S EN IC
BARI tIN
BORON
CAIV!ITIN
CHR0MI tIM
COP P ER
FL !IOR II) E
LEA!)

~1ER CIT RY
NICKEL

43 



SE LEN It IN
S I L V E R
ZINC
ALEA !,INITY AN !) ACIDITY
HY I)ROG EN ION CONC ENTRATI ON ( P H )
OXI I)ATION REDUCTION POTENTIAL (EU)
DISSOLVED CARBON DIOXIDE
TOTAL DISSOLVED SOLT !)S
CHLO R IDE,
SULFUR
I)ISSO LVE !) OXYGEN
SALINITY
OTHER INORGANC IC CHEMICALS

ORGAN IC
80!)
COD
PH ENOLS
DETERGENTS
CARCINOGEN IC SUBSTANCES
CARBON CHLOROFORM EXTRACT (CCE)
CYAN IDE
IT ET IT AN E
OTHER ORGANIC COMPOUNDS

RIO CI! )E5
PESTICIDES

RA !) IOACTI VE
RADIOACTIVITY

BIOLOGICAL
PATHOGEN I C

PATHOGENIC VIR U SES
PATHOGENIC BACTERIA
PATHOGENIC PROTOZOA
OTHER PATHOG ENIC ORGANISMS

AQUATIC LIFE
PLANKTON
BENT HOS
N EKTON
OTHER ORGAN I SMS
COMMUNITY MAI NTENANCE

CNTRVS L
SYNTH ETIC DETERGENTS
FLTTOR IDAT ION
WATER QUANTITY
ME RC I JR Y
OIL
THERMA L POLLUTION -

OTH ER PO T EN TIALLY CONTROVERS IAL ASPEC T S
AQUIFER YIELD
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ACCIDENTS
SN UNINTENTIONAL RELEASES OF CONTAMINANTS INTO THE

AIR OR WATER .
NT OIL SPILLS

AC I! )S
BT INORGANIC COMPOUNDS
NT NITRIC AC I D

SULFURIC ACI D
RT HAZARD OUS MATERIALS

*

AGRICULTURAL PO LLUTION
NT FEEDLOTS

GRAIN HA NDLING
RT COT TON GINS

EROS ION
FERTILIZERS
HERBICIDES
PEST ICIDES
REN DERING

AIR POLLU TION CONTROL
SN DEVICE OR PROCEDURE USEI) TO LIMIT THE RELEASE

OF CONTAMINANTS INTO THE AIR.

AIR POLLUTION EPISODES
SN STATUS DECLARED BY STAT E OFFICIALS WHEN AIR

CONTAMINANTS REACH HIGH LEVELS ; EMISSION RE!)UCTION
PLAN S MUST THEN BE ADHERED TO.

AIR POLLU TION SOURC ES
NT ASPHALT PLANTS

SO ILERS
CEMENT PLANTS
COATINGS
COKE OVENS
COTTON GINS
FERROALLOYS

STEEL
FOUNPRI ES
FURNACES

BLAST F UR NACES
CUPOLAS

GRAIN HANDLING
H EAT EXCH ANG ERS
INCI NERATORS

CONICAL BURNERS
INDIRECT SOURCES

AIRPORTS
ROADS
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D r a f t  2

IN DL! STR IAL COOLIN(;
LAN !)FI LLS

SAN ITA RY LAN U FI LL
MAN UFACT URI N(;

CHEM ICAL MAN U FACTUR ING
NONFERROUS METALS

ARSENIC
BAR II!M
B ERYLLIUM
CADMIUM
CHR OMI !TM
COPPER
L EAI)
MANGANESE
MERCUR Y
NICKEL
SILVE R
SODIUM

- ZINC
OPEN BURNING
POWER SOURCES

INTERNAL COMBUSTION ENGINES —

DIESEL EN (; I NES
GASOLI NE ENGINES

NUCL EAR ENERGY
STEAM GENERATING PLANTS
TURBINES

PULP MILLS
SEPA RATION PROCESSES
S INT ER INC
SMELTERS
SPR AY INC
STOCKPILES
VEHICLES

AIR QUAL ITY CLASSIFICATION
CLASSIFICATION

RT LA ND CLASS IFIC ATION
WATER CLASSIFICATION

AIR QUALITY CONTROL REGIONS
USE AQCR , SPECIFIC

AIR QUALITY STANDARDS
RT EMISSION STANDARDS

AIRBORNE PARTICLJLATES
UF PART~ t ULATES
NT ASH

DUST

47
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Draft 3

FUMES
MISTS
SMOKE

RT OPACITY

At RCRAFT
RI VEHICLES

WAT ERCRAFT

AIRPORTS
BT AIR POLLUTION SOU RCES

INDIRECT SOURCES
RT ROADS

ALCOHOLS
BT ORGANIC COMPOUNDS
RT *

ALDEHYDES
ST ORGANIC COMPOUNDS
RT *

ALKYL BENZENE SULFONATES
ST INORGAN IC COMPOUNDS

SULFUR
RT SULFUR OXIDES

SULFURIC ACID

AMMONIA
ST INORGANIC COMPOUNDS
NT AMMONIA NITROGEN
RT HAZARDOUS MATERIALS

*

AMMONIA NITRO GEN
BT INORGANIC COMPOUNDS

AMMONIA

AMMUNITION
BT EXPLOSIVES
RT *

AQCR, SPECIFIC
SN A COLLECTIVE KEYWORD FOR SPECIFIC AQCR ’S WHICH

HAV E BEEN TREATED INI)IVIDUALLY IN THE REGULATIONS
AND DATA BASE ; NAMES OF AQCR’S ARE NOT LISTED
IN THE THESAURUS .

UF AIR QUALITY CONTROL REGIONS

48
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Draf t  4

AQUATIC ANIMA LS
BT AQ UATIC LIFE
RT AQUATIC PLANTS

FISH

AQUATIC LIFE
NT AQUAT IC A N I M ALS

AQUATIC PLANTS
FISH

RT FLORA
PROTEC TED SP ECIES
WILDLIFE -

AQ!JATIC PLANTS
ST AQUATIC LIFE
RT AQUATIC AN I M ALS

FISH

ARSE NIC
ST AIR POLLUTION SOURCES

NONFERROUS METALS
INORGANIC COMPOUNDS

NONFERROUS METALS
POINT SOURCES

NONFERROUS METALS
RT *

ASBESTOS
ST INO RGANIC COMPOUNDS

SILICATES
POINT SOURCES

RT FELDSPARS
HAZARDOUS MATERIALS
*

ASH
ST AIRBORNE PARTICULATES
RT DUST

FUM E S
MISTS
SMOKE

ASPHALT PLANTS
ST AIR POLLUTION SO URCES
RI *

ATLANTIC OCEA N
RT COASTS

SALINE WATER
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Draf t  5

WATERWAYS
WETLANDS

BACTER IA
NT FECAL COLIFORNS
RI HAZARDOUS MATERIALS

BAR IUM
ST AIR POLLUTION SOURC ES

NON FERROUS METALS
INORGANIC COMPOUNDS

NONFERROUS METALS
POINT SOURCES

NON FER ROUS ME TALS
RI *

BASINS —

USE BAYS , SPECIFIC

BAYS , SPECIFIC
SN A COLLECTIVE KEYWORD FOR SPECIFIC BAYS WHICH HAVE

BEEN TREATED INDIV IDUALLY IN THE REGULAT1ONS
AND DATA BASE; NAMES OF BAYS ARE NOT LISTED
IN THE THESAURUS.

UF BASINS
HARBORS f

RT SEAPORTS
BERYLLIUM

BT AIR POLLUTION SOURCES
NONFERROUS METALS

INORGANIC COMPOUNI )S
NONFERROUS METALS

POINT SOURCES
NON FER ROUS ME TALS

RT *

BIOCHEMICAL OXYGEN DEMAND
USE SOD

BIOLOGICAL WARFARE AGENTS
RT CHEMICAL WARFARE AGENTS

HAZARDOUS MATER IALS

SLACK POWDER
ST EXPLOSIVES
RT *

BLAST FURNACES
ST AIR POLLUTION SOURCES
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6

FURNACES
POINT SOURCES

FURNACES
RI CUPOLA S

BLASTIN G CAPS
ST EXPLOS IV ES
RI *

ROD
UF B IOCHEMICAL OXYGEN 1)EMAND
RI COD

DISSOLVE1) OXYGEN

BOiLERS
RI AIR POLLUTION SOUR CES

POINT SOURCES
RT *

BORO N
BT INORGANIC COMPOUN DS
RT *

CADMIUM
ST AIR POLLUTION SOURCES

NONFERROUS METALS
INORGANIC COHPOUNI)S

NONFERROU S METALS
POINT SOURCES

NONFERROU S METALS
RT *

CANNON AMM UNITION
RI EXPLOSIV ES
RT *

CARBON
BI ORGANIC COMPOUNDS
NT CARBON MONOXIDE

ORGANIC CARBON
RT CCE

HYDROCARBONS
*

CARBON CHLOROFORM EXTRAC T
USE CCE

CARBON MONO XIDE
ST ORGANIC COMPOUNDS
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Draf t  
7

CARBON
PT ORGANIC CARSON

OXIDANTS

CCE
(IF CARBON CHLOROFORM EXTRACT
ST ORGANIC COMPOUNDS
RI CARBON

*

CEMENT PLANTS
ST AIR POLLUTION SOURCES

POINT SOURCES
RT *

CHANNELIZATION
SN ANY ACT WHICH AFFECTS THE BED OR ROUTE OF A BODY

OF WATE R.
NT DRE DGING

CHANNE LS
RT WATERWAYS

CHEMICAL AMMUNITION
ST EXPLOS IVES
RT *

CHL,~ICAL MANUFACTURING
SN TERM TO DENOTE POINT SOURCES WHICH MANUFACTURE

INORGANIC OR ORGANIC CHEMICALS
ST AIR POLLUTION SOURCES

MAN (JFACTUR INC
POINT SOURCES

RI INORGANIC COMPOUNDS
ORGANIC COMPOUNDS
*

CHEMIC AL OXYGEN DEMAN D
USE COD

CHEMICAL WARFARE AGENTS
RI BIOLOGICAL WARFARE AGENTS

HAZARDOUS MATERIALS

CHLORIDES
NT VINY L CHLORIDES
RT HAZARDOUS MATERIAi~S
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D r a f t  8

C H L O R I N E
ST INORGANIC COMPOUNDS
RT *

CHROMIUM
BT A I R  POLLUT ION SOURCES

NONFERROUS ME TA LS
INORGANIC COMPOUNDS

NONFERROUS META LS
POINT SOURCES

NONFERROUS METALS
RI *

CITIES
USE URBAN AREAS
URBAN AREAS , SPECIFIC

CLASSIFICAT ION
SN QUALITY AND/OR USE CLASSIFICATION FOR LAND OR

WATER ; AD MINISTR ATIVE REGIONS FOR AIR QUALITY.
NT AIR QUALITY CLASSIFICATION

LANI) CLASSIFICATION
WATER QUALITY CLASSIFICATION

COAL
BI FUELS
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WOOD
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BT AIR POLLUTION SOURCES
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WASTE DISPOSAL
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STORAGE TANKS

COPPER
ST AIR POLLUTION SOURCES

NONFERROUS METALS
INORGANIC COMPOUNI)S

NONFERROUS METALS
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COUNTIES , SPECIFIC
SN A COLLECTIVE KEYWORD FOR SPECIFIC COUNTIES WHICH

HAVE BEEN TREATED INDIVIDUALLY IN THE REGULATIONS
AND DATA BASE; NAMES OF COUNTIES ARE NOT LISTED
IN THE THESAURUS .
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POINT SOURCES

FURNACES
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DETONATING DEVICES
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DIESEL ENGIN ES
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POWER SOURCES
INTERNAL COMBUS T ION ENGINES

POINT SOURCES
POWER SOURCES
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SOLVENTS

DISSOLV ED OXYG EN
R T SOD
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RT ASH

FUMES
MISTS
SMOKE

ECONOMIC POISONS
USE HF.RBICII)ES

PESTICI DES

EFFLUENT STANDARDS
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EXHAUST SYSTEMS
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ST EX PLOSIVES
RT *
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ROCKET AMMUNITION
ROCKET MOTORS
STARTER CARTRIIX;ES

RI HAZARDOUS MATERIALS
PACKAGING
STORAGE
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ST BACTERIA

FEE D LOTS
RI ARGICULTU R AL POLLUTiON

POINT SOURCES
RT GRAIN HANDLING

*

FELDSPARS
BT INORGA NIC COMPOU NDS
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FIRES
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AQUATIC PLANTS
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FLORA
(IF PLANT LIFE
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GARBAGE COLLECTION
BT WASTE DISPOSAL
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OPEN DUMPING
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WASTE PROCESSING

GAS MINES
ST EXPLOSIVES
RT *

GAS PROJECTILES
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RT *

GA SOLINE
ST FUELS
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GASOLINE EN(;INES
ST AIR POLLUTION SOURCES

POWER SOURCES
INTERNAL COMBUSTION ENGINES
SOURCES

POINT SOURCES
POWER SOURCES

INTERNAL COMBUSTION ENGINES
RT DIESEL ENGINES

GRAIN HANDLING
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AIR POLLUTI ON SOURCES
POINT SOURCES

RT FEEI)LOTS
*

HARBORS

USE SAYS , SPECIFIC

HAZARDOUS MATERIALS
RI ACIDS

AMMONIA
ASBESTOS
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BIOLOGICAL WARFARE AGENTS
CHEMICAL WAR FA RE AGEN TS
CHLOR I 1)ES
c0AIIN(;s
CYANIDES
EXPLOSIVES
HERBICIDES
INI)USTRIAL WASTES
NONFERROUS METALS
OILS
PESTICIDES
RADIOACTIVE SUBSTANCES
SEWAGE
SLUDGE
SOLVENTS
TOXIC SUBSTANCES
VOLATILE SUBSTANCES

HEAT EXCHANGERS
UP INDIRECT HEAT EXCHANGERS
ST AIR POLLUTION SOURCES
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H ER SIC IDES
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UP ECONOMIC POISONS
ST PESTS
RT AGRICULTURAL POLLUT ION

HAZARI)OUS MATERIALS
PEST CONTROL
PESTICIDES

HIGH EXPLOSIVE S
ST EXPLOSIVES
RT *

H? DROCARBONS
ST ORGAN IC COMPOUNDS
RI CARBON

HYDROGEN
*

HYDROGEN
BT INORG ANIC COMPOUNDS
NT HYDROGEN FLUORIDE

HYDROGEN SULFIDE
RT HYDROCARBONS

PH
*

HYDROGEN FLUORIDE
ST INO RGANIC COMPOUNDS

HY DROGEN
RT HYDROGEN SULFIDE

HYDROGEN ION CONCENTRATION
USE PH

HYDROGE N SU LFIDE
ST INORGANIC COMPOUNDS

HY DROGEN
RT HYDROGEN FLUORIDE

IGNITERS
ST EXPLOSIVES
RT *

IMPOUNDMENT S OF WATER
(IF RESERVOIRS
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SI EXPLOSIVES
RI *
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WASTE PROCESSING
*

INDIRECT HEAT EXC HANGERS
USE H EAT EX CH ANGERS

INDIRCT SOURCES
SN A COLLECTIVE TERM FOR BUILD INGS , FACILITIES , ANI)

INSTALLATIONS , THE EXISTENCE OR USE OF WHICH LEADS
TO AIR POLLUTAN T EMISSIONS ; E.G., SHOPPING CENTERS ,
AMU SEMENT AND RECREATION AREAS , PARKING LOTS , OFFICES .

ST AIR POLLUTION SOURCES
NT AIRPORTS

ROADS
RI *

INDUSTRIAL COOLING
ST AIR POLLUTION SOURCES
RT *

INDUSTRIAL WASTES
BT EFFLUENTS
NT PROCESS WASTE WATER
RT HAZARDOu S MATERIALS

SEWAGE

INITIATING EXPLOSIVES
ST EXPLOSIVES
RI *

INORGANIC COMPOUNDS
NT ACIDS

NITRIC ACID
SULFURIC ACID
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BARIUM
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CHROMIUM
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MERCURY
NICKEL
SILVER
SODIUM
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SELENIUM —

SILICATES
ASBESTOS
FELDSPARS

SULFUR
ALKYL RENZENE SULFONATES
SULFUR OXIDES

SULFUR DIOXIDE
SULFURIC ACID

RT CHEMICAL MANUFACTURING

INSECTICI DES
USE PESTICIDES

INTERNAL COMBUSTION ENGINES
ST AIR POLLUTION SOURCES

POWER SOURCES
POINT SOURCES

POWER SOURCES
NT DIESEL ENGINES

GASOLINE ENGINES
RT NUCLEAR ENERGY
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STEAM GENERATING PLANTS
TURBINES
VEHICLES

IRON
ST INOR G ANIC COMPOU NI ) S

POINT SOURCES
RI FERROALLOYS

*

JET THRUST UNITS
ST EXPLOSIVES
RI *

JUNK YARDS
ST WASTE DISPOSAL
RI DUMPING GROUNI)S

GARB AG E CO LLEC T ION
INCI NERATORS
LANDFI LLS
OPEN BURNING
OPEN DUMPING
TRANSFER STATIONS
WAST E PROCESS ING

KAOLINITE
ST INORGANIC COMPOUNI)S
RT *

KEY LA RGO CORAL REEF PRES ERVE , FL

KWAJELEIN ATOLL

LAKES
NT LAKES , SPECIFIC
RI WATERWAYS

LAKES , SPECIFIC
SN A COLLECTIVE TERM FOR SPECIFIC LAKES WHICH HAVE

BEEN TREATED INDIVIDUALLY IN THE REGULATIONS ANI)
DATA BASE; NAMES OF LAKES ARE NOT LISTED IN
THE THESAURUS.

ST LAKES

LAND ACQUISITION

LANE) CLASSIFICATION
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RI AIR QUALITY CLASSIFICATION
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WATER QUALITY CLASSIFICATION

LANI) PRESERVATION
RI FOREST PRESERVA TION

LANDFI LLS
SN SITES FOR DISPOSAL OF SOLID WASTES ON LAND BY

COVERING ; SITES OR DISPOSAL PROCEDURES USED ARE
INADEQUATE FOR SANITARY DISPOSAL OF HAZARDOUS
OR PUTRESCIBLE WASTES .

ST AIR PO LLUTION SOURCE S
WASTE DISPOSAL

NT SANITARY LANDFILL
RI DUMPING GROUNDS

GA RBAG E COLLECTION
INCINERATORS
JUNKYARDS
OPEN BURNING
OPEN DUMPING
TRANSFER STATIONS
WASTE PROCESSING
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LEAD
ST AIR POLLUTION SOURCES

NONFERROUS METALS
INORGANIC COMPOUNDS

NONFERROUS METALS
POIN T SOURC ES

NONFERROUS METALS
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LIQUID FUELS
ST FUELS
NT FUEL OIL

GASOLINE
RI COAL

COKE
OILS
WOOD
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LOW EXPLOSIVES
ST EXPLOSIVES
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LUMBER
SN WOOD USED AS A SOURCE OF BUILDING MATERIAL.
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MANUFA CTURING
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MAXIMUM PERMISSIBLE CONCENTRATION
SN TERM USED ONLY FOR RADIATION STANDAR I)S.
ST RADIATION STANDARDS.
RI MAXIMUM PERMISSIBLE DOSE

M AX I!IU~1 P ERMISSIBLE DOSE
SN TERM USED ONLY FOR RADIATION STANDARDS.
BT RADIATION STANDARDS
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MEASURE MENTS
SN TERM FOR MEASUREM E NT S OR MEASURE M ENT METHODS
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OR EFFLUENT.
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STANDARDS. - 
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USE IMPOUNDMENTS OF WATER

RIVERS 
—

UF STREAMS
NT RIVERS, SPECIFIC
RT WATERWAYS

RIVERS , SPECIFIC
SN A COLLECTIVE KEYWORD FOR SPECIFIC RIVERS WHICH

HAVE BEEN TREATED INDIVIDUALLY IN THE REGULATIONS
AN!) DATA BASE; NAMES OF RIVERS ARE NOT LISTED
IN THE THESAURUS.

ST R IVERS

ROADS
UI AIR POLLUTION SOURCES

INDIRECT SOURCES
RI AIRPORTS

ROCKET AMMUNITION
ST EXPLOSIVES
RI *

ROCKET MOTORS
SI EXPLOSIVES
RT *

RUBBER -

ST POINT SOURCES
RI *

SALINE WATER
RI ATLAN TIC OC FAN

COASTS
PACIFIC OCEAN
TIDAL WATER
WETLANDS

SALTS
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SALVAG E
RI OILS

PETROLEUM

SANITARY LANDFILL
SN SITES FOR NON PO LLUTING DISPOSAL OF SOLID WASTES

ON THE LAND, BY SPREADING WASTES IN LAYERS ,
- 

COMPACTING THEM TO THE SMALLEST PRACTICAL VOLUME,
ANJ) COVERING THEM WITH SOIL DAILY .

SI AIR POLLUTION SOURCES
LANDFILLS

WASTE DISPOSAL
LANDFILLS

SCUM

SEAPORTS
RI BAYS

COAST S

S ED IMENTATION
RT DEPOSITION

EROSION
SETTLEABLE SOLIDS

SEDIMENTS
USE SETTLEABLE SOLIDS

SELENIUM
ST INORGANIC COMPOUNDS
RT *

SEPARATION PROCESSES
BT AIR POLLUTION SOURCES
RT *

SETTLEABLE SOLIDS
UF SEI) IMENT S
RI DEPOSITION

DISSOLVED SOLIDS
EROS ION
SEDIMENTATION
SUSPENDED SOLIDS

SEWAGE
ST EFFLUENTS
RT HAZARDOUS MATERIALS •

INDUSTRIAL WASTES
SLUDGE
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Draf t  33

SEWAGE DISPOSAL
NT SEWER SYSTEMS

WATER TREATMENT WORKS

SEWER SYSTEMS -

SN NETWORKS OF SEWER PIPES.
ST SEWAGE DISPOSAL
ER WATER TREATMENT WORKS

SHELLFISH
USE FISH

SILICATES
ST iNORGANIC COMPOUNDS
NT ASBESTOS

FELDSPARS
RT *

SILVER
ST AIR POLLUTION SOURCES

NONFERROUS METALS
INORGAN IC COMPOUNDS

NONFERROUS METALS
POINT SOURCES

NONFERROUS METALS
RT *

SINTERING
BI AIR POLLUTION SOURCES

POINT SOURCES
RI *

SLUDG E
RT HAZARDOUS MATERIALS

SEWAGE

SMELTERS
ST AIR POLLUTION SOURCES
RI FERROALLOYS

NONFERROUS METALS
*

SMOKE
ST AIRBORNE PARTICULATES
RT ASH

DUST
FUME S
MISTS
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SODIUM
ST AIR POLLUTION SOURCES

NONFERROUS METALS
INORGANIC COMPOUNI)S

NONFERROUS METALS
POINT SOURCES

NONFERRO US METALS

SOLID WASTE
USE REFUSE

SOLVENTS
RI DISL ’ERSANTS

HAZARDOUS MATERIALS
OIL SPILLS

SPRAYING
ST AIR POLLUTION SOURCES
RI COATINGS

*

STACK MONITORING
SN CONTINUOUS MEASUREMENT OF STACK EMISSIONS.
BT MONITORING
RI STACK TESTS

STACK TESTS
SN OCCASIONAL MEASUREMENTS OF STACK EMISSIONS.
ST TESTS
RI STACK MONITORING

STARTER CARTRIDGES
ST EXPLOSIVES
RI *

STEAM GENERATING PLANTS
BT AIR POLLUTION SOURCES

POWER SOURCES
POINT SOURCES

POWER SOURC ES
RI INTERNAL COMBUSTION ENG INES

NUCLEAR ENERG Y
TURBINES

STEEL
ST AIR POLLUTION SOURCES

FERROALLOYS
POINT SOURCES

F ERROALLOYS
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STOCKPILES
SN SUPPLIES OF MATERIALS STORE!) IN THE OPEN, WHICH

COULD CAUSE FUGITIVE DUST.
ST AIR POLLUTION SOURCES
RI *

STORAGE
NI OIL STORAGE
RI EXPLOSIVES

RADIOACTIVE SU BSTANCES

sTORA(;E TANKS
RI CONTAINERS

PACKAGING

STREAMS
USE RIVERS

SULFATES
RI SULFUR

SIJLFITES
RT SULFUR

SULFUR
ST INORGANIC COMPOUNDS
NT ALKYL RENZ E N E SULFONATES

SULFUR OXIDES
SULFUR DIOXIDE

- SULFURIC ACID
RI SULFATES

SULFIIES

*

SULFUR DIOXIDE
SI INORGANIC COMPOUNDS

SULFUR
SULFUR OXIDES

SU LFUR OXI DES
RI INORGANIC COMPOUNDS

SULFUR
NT SULFUR DIOXIDE
RI ALKYL BENZENE S!JLFONATES

OX IDANTS
SULFURIC ACID

SULFURIC ACII)

do
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ST INORGANIC COMPOUNDS
ACIDS
SULFUR

RI ALKYL !3ENZENE SULFONATES
NITRIC ACID
SULFUR OXIDES

SUSPENDED SOLIDS
RT DISSOLVEI) SOLIDS

SETTLEARLE SOLIDS

SYNTHETICS
USE PLASTICS AND SYNTHETICS

TASTE

TEMPERATURE
RI THERMAL POLLUTION

TESTS
NT STACK TESTS

THERMAL POLLUTION
RI EFFLUENT S

TEMPERA TURE

THREATENED SPECIES
ST PROTECTED SPECIES
RI ENDANGERED SPECIES

TIDAL WATER
SN WATER AFFECTED BY THE TIDES; WATERS ARE OF VARYING

SALINITY.
NT ESTUARIES
RI COASTS

SALINE WAT ER
WETLANDS

TOC
US E ORGANIC CARBON

TOTAL ORGAN IC CARSON
USE ORGANIC CARBON

T I)X IC SUBSTA NCES
SN TERM USED IF A SPECIFIC TOXIC SUBSTANCE IS NOT

LISTEI) IN THE ABSTRACT AND/OR THESAURUS.
RI HAZARDOUS MATER IALS

81



Draft 37

TRANSFER STATIONS
SN SUPPLEMENTAL TRANSPORTATION FACILITIES USES) TO

TRANSFER SOLID WASTES FROM SMALL VEHICLES TO
LARGER ONES.

ST WASTE DISPO SAL
RT DUMPING GROUNDS

GARBAGE COLLECTION
INCINERATORS
JUNKYARDS
LANDFILLS
OPE N BU RNING
OPEN DUMPING
WASTE PROCESSING

TRANSPORTATION
RI EXPLOSIVES

RADIOACTIVE SUBSTANCES

TURBIDITY

TURBIN ES
ST AIR POLLUTION SOURCES

POWER SOURCES
POINT SOURCES

POWER SOURCES
RT INTERNAL COMBUSTION ENGINES

NUCLEAR ENERGY
STEAM GENERATING PLANTS

URBAN AREAS
UF CITIES
NT URBAN AREAS , SPECIFIC

U R B AN AR EAS, SPECI FIC
SN A COLLECTIVE KEYWORD FOR SPECIFIC URBAN AREAS

WHICH HAVE SEEN TREATED INDIVIDUALLY IN THE
REGULATIONS AND DATA BASE; NAMES OF CITIES
ARE NOT LISTED IN THE THESAURUS.

UF CITIES
ST URBAN AREAS

VARIANCE
SN LICENSE TO ENGAGE IN AN ACT CONTRARY TO THE RULE.

VEHICLES
ST AIR POLLUTION SOURCES
RT AIRCRAFT

INTERNAL COMBUSTION ENGINES
WAT ERC RA FT
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VINYL CHLORII)ES
ST CHLORIDES

POINT SOURCES
PLASTICS AN!) SYNTHETICS

VOLATILE SUBSTANCES
Ri’ HAZARDOUS SUBSTANCES

WAKE ISLAN D

WA STE DISPOSAL
NT DULIPIN(; CROUNI)S

GARBAGE COLLECTION
INCINERATORS

CONICAL BURNERS
JUNKYARDS
LANI)FI LLS

SANITARY LAND FILL
OPEN BURNING
OPEN DUMPING
TRANSFER STATIONS
WASTE PROCESSING

RT RAD IOACTIVE SUBSTANCES
REFUSE

WASTE PROC ESSING
SN REFUSE TREATMENT METHODS , INCLUDING SHRE DDING ,

BALING , RECYCLING , AND COMPOSTING.
ST WASTE DISPOSAL
RI DUMPING GRQUNI)S

GARBAGE COLLECTION
INCINERATORS
JUNKYARDS
LANDFILLS
OPEN BU RNING
OPEN DUMPING
TRANSF ER STATIONS

WAT ER POLLUTION CONTROL
SN DEVICE OR PROCEDURE USED TO LIMIT TU E RELE A SE OF

EFFLUENTS INTO THE WATER.

WATER QUALITY CLASSIFICATION
RI CLASSIFICATION
RT AIR QUALITY CLASSIFICATION

LAND CLASSIFICATION
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WATER QUALITY STANDARDS
RT EFFLUENT STANDARDS

WATER RIGHTS
SN THE RiGHT TO DRAW WATER FROM A SOURCE , INCLUDING

GROUNDWATER SOURCES.

WATER TREATMENT WORKS
SN SEWAGE TREATMENT FACILITIES.
ST SEWAGE DISPOSAL
RI SEWER SYSTEMS

WATERCRAFI
RI AIRCRAFT

VEil ICLES

WATERWAYS
SN BODIES OF WATER USED FOR WATERCHAFT NAVIGATION .
RI ATLANTIC OCEAN

CHANNELS
LAKES
PACIFIC OCEAN
RIVERS

WETLANDS
RT ATLANTIC OCEAN

COASTS
PACIFIC OCEAN
SALINE WATER
TIDAL WATER

WILDLIFE
RT AQUATIC LIFE

FLORA
PESTS
PROTECTED SPECIES

WOOL)
ST FUELS
RI COAL

COKE
FOREST PRESERVATION
LIQUID FUELS
LUMBER
PULP MILLS

ZINC
ST AIR POLLUTION SOURCES

NONFERR OUS METAL S
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INORGANIC COMPOUNI)S
NONFERROUS METALS

PO INT SOURCES
NONFERROUS METALS

RT *

* CHECK THE BROAI)ER TERMS FOR A LIST OF POTENTIALLY RELATEI) TERMS
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1* R E P A I R

Repair updates the laws.toc file for CELDS, creates and/or adds
to the isol files , and perfo rm s minor erro r checkin g functions on the
laws files.

Argumen ts: — if isol files are to be created
<fnames> for laws files to be repaired

(any numbe r of laws files may be named)

Main var iables:
ace: current accession numbe r
agy: file descriptor of agy.isol file
argc: number of arguments wi th procedure was called
argn um : arg ument number of f i l e  undergo ing repair
args tar t : argumen t numbe r of first file to undergo repair
a rgv a rray of pointers to arguments
a t t  file descriptor of att.lsol file
bf buffe r for reading f rom laws file
card copy of li ne read f rom laws file
ch_this_fil : running total of characters read from laws file
chars: number of chars read by current read
data: file descri pt or of file undergoing repair
gps: file descriptor of gps.lsol file
installing: a flag set to 1 if toe file is to be modified ,

ot herwise set to 0.
iobuf: buffer used to read records from the laws files
isols: a f lag  set to 1 if isol files are to be

produced , ot herwise set to 0.
t op: f i l e  descri ptor of top.isol file
mec : file desc riptor  of mec.lsol file
p: pointer into read buffer (bf)
prey_ace: previous accession number
prey_stop : previous stop code
prey_type : previous field number
q : pointer into copy of line read (card)
stop: curren t sto p code
t oe: file descri pt or of laws .toc f ile
type : current field num ber
type_start : record to be written into laws .toc file

*1
ma in ( a rg c ,argv) m t  argc ; char *argv (j;{
/ *  Decla ration of va riables */

- 
char bf [82J , card ( 82) , *ch this f f 1 , lobuf [53O);
m t  ace, agy , a rgnum , arg star t, att , chars , da ta , gps ,

ins tal l ing , isols, top , nec, prey_ace , prey_stop,
prey type , stop, toe , type , type_start[ 13J;

register char *p, *q;

~
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/ *  Check for prope r calling of repair *1
if  (arg e < 2) { printf(”USAGE: repair <lavsfile>\n”); return; )

toc — open (”laws.toc ”,l);
1* If toe file doesn ’t exist , then t u rn  installing off. This

means that repair is being u sed only for erro r—checking. *1
if (toe < 0) ins ta l l ing  = 0;
else ins talling = 1;

1* Set isols f lag  */
isols (*a rgy (1] ‘— ‘ ? 1:0) ;

if ( iso ls)(
nec open(”mee .isol”,l ) ;
if (nec < 0)

1* cre a te all of the isol files */(
nec = c reat (”mec .isol” ,0666);
if (mec 0) {perror(” c reat ing isol f i les”); re turn;>
gps — c rea t (” gps .isol” ,0666);
agy = creat (” agy.isol” ,0666);
att = creat(”att.isol” ,0666);
top creat(”top .isol” ,o66f);I

else
/* Files already exist , append to end */{

seek(mec ,O ,2);
gps — open (”gps.isol” ,i);
seek(gps ,O ,2);
agy — open(” agy.isol” ,l);
seek(agy,O,2);
a tt open(”att.isol” ,l);
seek(att ,O, 2);
top = open (”top.isol” ,l);
seek(top,O ,2);
II

1* Set a rgs tar t to argument number of first file */
argstart (isols ? 2:1);

1* Now , loop for each file to be repaired (up to argc) */
for (argnun = a rgstart ; a rgaun < argc; argnum++){

1* Open laws file to be repaired */
data — gopen(argv[argnum] ,&iobuf);
if (data < 0) {perror(” repair”); return;)
prin tf(” repairin g %s\n”,a rgv (argnunifl ;
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1* Initialize parameters *1
p — a rp.v(argnunl -4- 5;
type_start (OJ — atoi(p) ;
prey_stop — 2 ;

prey_type 12 ;
prey_ace — type_start lO];
ch_this_f ii — 0;

1* Now , read and check data until en t ire file has been read *1
do{
/* Read 1 line from file into bf *1

chars — ggets(bf ,&iobuf) ;

1* Set pointers , p and q ~/
p &bf (0) ;
q — &card[OJ ;

1* Copy bf in to card *1
while (*q++ —

/* Conver t stop cod e, field number , and ace numbe r to in teger *1
bf [10]  = 0;

stop — atoi (&bf(8D ;
bf [8J — 0;
type = atoi (&bf(SD ;
b f ( 5 ]  — 0;

ace atoi (&bf[OD ;

if (ace != p rey_ace I I chars  < 0)
/ *  Then this is either a new law or an erro r{

if (ace < prey_ace && chars > 0) printf (”bad ace :%s\n”,card) ;
if (ins talling)(

lseek(toc, (prey_ace * 26.0)) ;
wr i te( toe ,type_start ,26);
I

I
/* Check f o r  end of file *1

if (chars < 0) b reak;

if (type L— prey_type)
1* Then this is a new field (and maybe a new law) */(

if (type L— (prey _type + 1) && type 1= 1)
printf(”bad type:%s\n ”,card) ;

if (type —— I && (prey_stop ! —  2 II prey_type ! 12) )
printf(”bad fldl :%s\n”,card) ;

if (stop —— 2 && type ! 12)
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printf(”bad stop :%s\n ”,card) ;
if (prey stop < 1) printf (”bad stop:%s\n ” ,ca rd ) ;
if (type >— 1 && type <— 12) type_start(typej = ch_this_fil;

else pr in tf(”bad type:%s\n ”,card) ;I
if (isols)
1* Then add to isol f iles */

{
1* Replace nul at end o 1 card wi th a newline *1

card [chars — 1]  — 012;

swi tch( type )
(
case 5: write(mec ,card ,chars); break;
case 6: write(gps ,card ,chars) ; break ;
case 7: if (type !— prey_type)

wri te(agy , card ,chars) ; b reak;..
case 11 : wri te(att ,card ,chars) ; break ;
case 12: wri te(top ,card ,chars) ; break ;
default: b reak;
I

I
1* Change this card to previous card *1

prey_stop — stop ;
preY_type type ;
prey_ace — ace ;

/ *  Add characters read to running total */
ch_ this f il  —+ chars ;

I while (chars  > 0);

1* Close laws file */
close(da ta) ;

I

1* Close all open files */
if (ins talling) close(toc);
if (isols)

‘C
close(mec);
close(gps);
close(agy) ;
close(a tt) ;
elose (top) ;
I

I
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1* M A K E _ S E A R C U

Make_search take s an “alpha ” file for a given field and creates
the search file for that field .

Arguments: nec, gps, agy , key , or att

Main variables :
alpha : file descriptor for alpha f i le
b f :  bu f f e r  used f o r  reading from al pha file
collisions: total number of hash collisions
eof: end—of—fil e indicator
first_hash : ac tual hash n umber for value
hash nun : hash number incremented to avoid collision
hash_table : array, 4011 long
1: coun ter
iobuf : structure used for reading from alpha file.

it is of the shape req u ired by gge ts.
the ggets routines are the only ones that
touch these va riables.

laws : coun t of laws wi th the current value
list_file: file desc rip tor for list file
b c  in_laws_list: start of current law list in list file
old_value : copy of last value read
p : poin ter into bf

poin ter Into old_value
structure of shape val_record

yal file: file descriptor for val. f ile
value_nun:

#inelude “search.i”

main(argc,argv) tnt argc ; char *argy [3;

‘C/~ Decla rat ion of va riables */
char hf (122],, old_value [64) , *p, *q;
m t  alp ha , collisions, enf, first_hash , hash_nun ,

hash_tableEhash_size), I, law[2000), laws, list_f i l e ,
b c _ in_laws_list , val_ f i l e , val ue_nun ;

struc t iostru ‘C
tn t gfildes ;
char *gnex tp;
char *gg top;
tnt geof;
char gdbuf (513);)

struct val_ record v;

/* Check f o r  prope r cal l ing of make_search */
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i f  (argc ! 2)

‘C
printf(”USACE: make_search <fleld_name>\n ”);
return ; 
I

printf(”making search file for field %s\n”,argytl));

concat(argv [1J ,“.alpha”,b f ) ;
1* Open app ropriate alpha file *1

alpha — gopen(bf ,&Iobuf) ;
if (alpha < 0) {pe r ro r(” niksrch(oal)”); return;)

concat (argv(I1,”.val” ,bf) ;
1* Crea te appropr iate val f i l e  */

vai f lie crea t (bf ,0666);
If (val_file < 0) {perror(”mksrch(cva)”); return;>

concat(argv ( 1], ”.list ” ,bf ) ;
/* Open appropriate list file *1

list_file = creat(bf ,0666);
if (list_file < 0) {perror(”mksrch(cli)”); return;)

/* Zero out hash table and save room in val f i l e  */
fo r  (I  — 0; I < hash_size ; i++) hash table [iJ = 0;
write(yal_f ile ,hash_table , hash_size * 2 ) ;

/* Initialize counters */
value_nun 0;
collisions = 0;

b c  in laws list — 0;

/* Read first line from alpha in to bf *1
eof — ggets(bf ,&iobuf) ;
if (eof <— 0) {perror(”mksrch(ral)”); return;>

/* Now, repeat until end—of—file is reached */
while (eof > 0)

‘C
/ *  copy the value into old_val ue */

p — &bf[1O] ;
q = old_value;
while(*q++ —

1* Zero out the unused part of val_record *1
while (q < &old_value (63]) *q++ — 0;

1* Initialize laws counter *1
laws — 0;

1* Repeat as long as value remains the same
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while (eof > 0 && compar(&hf(10) ,old_vabue) 0)

‘C
1* Conve rt accession number to intege r and pu t in laws */

b f [ 5 ]  — 0;

law[laws++) — atoi(&bf 10));

/* Read the next record */
eof — gge ts (h f ,& iobuf) ;

)

/* Ma rk end of law list with 19999 */
law[laws++) 19999;

/* Wri te list of laws into list file */
wri te ( l ist_ft l e ,lav , laws << 1) ;

1* Compute hash numbe r */
hash_num = hash(old value) Z max hash num ;
first_hash = hash nun ;

/* Add 1 as long as this hash_nun already exis ts *1
wh ile (hash table [hash mini ] 1— 0)

‘C
collision s-H-;
hash num++;
I

1* Print message for collisions */
if ( f i r s t  hash !— hash_nun)

printf (”slide %d to %d\n” ,first hash ,hash nun);.

1* Put value_mum Into slot in the hash table */
hash tablethash nun) — ++value mum ;

1* Print insertion message *1
printf(”~5d a t % 5d :% s\ n ”,laws ,ha sh num ,old value);

1* Copy this value into val_record array *1
p = old_value ;
q = y.value;
while (p  < &old_value (63]) *q++ = *p++;

1* Set first_law to beginning of law list *1
v .ft rs t_law b c _in laws_list;

1* Write val record into val file *1
write(val_fiie ,&v ,64);

/* Adjust b c _ in_ laws_list */
inc in laws list —+ laws ;
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)

1* Go to beginning of file and write hash table */
seek(val_file , 0, 0);
write(val_fil e,hash_table ,hash size * 2);

/* Close all open fIles */
close(alpha);
close(list_file);
ciose(val_file);

1* Print out total statistics */
printf(” total collisions — %d\n”,collisions);
printf(” unique values %d\n”,value nurn);
printf(” last list word — %d\n”,loc_injaws_list);

}

I
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1* H I F . R

}Iier put in the hiera rchy of term s for CELDS. It reads the file
“key.hier” and constructs the hiera rchical terms.
*1
#include “search.i”
1* Global variables */

m t  loc_it~jawjist, val_num;m t  hash_table (hash size);
m t  data , list , au nt , nval , val;
char lobuf (600):
struct val_record v;

maln()
(
1* Declaration of va riables */

m t  I, first , flag, new(max laws], old (max_laws);
m t  *0 , *fl;
char *p, *r, rvalue (63];
char *q;

debugging 0;
1* Open files */

data gopen (”/cerl/celds/key.hier”,lobuf);
if(data<O){perror(”open(key.hier)”);return;)
list open(”/cerl/celds/top.list”,O);
lf(list<0){perror(”open(top.list”);return;);
val open(”/cerl/celds/top.val” ,O);
if(val<=0)(perror(”open(top .val)”);return;}

if (debugging) printf(”Files are open\n”);

1* Create new files */
nval a creat (”/cerl/celds/kcy.val”,0644);
if(nval <— 0)(perror(”cre4t(key.val)”);return;}
nlist — creat (”/cerl/celds/key.list”,0644);
if(nlist <a 0)<perror(”creat (key.]~ist)”) ;return;)

if(debuggitig)printf(”Files are created\n”);

1* Zero out hash table and write it *1
for (lao; i<hash_slze; i-+-+) hash_table[i] = 0;
write (nval,hash_table ,hash size*2);
val_num a 0;
b c_in_law list a 0;
old[0] a 0;

/* Now we~ re all set to begin */

first a 1;
wh ile(ggets (rvalue,&iobuf))

(
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r a rvalue;
jf (* r ——(

terminate(old);
1* Ze ro out v.value *1

for ( lao ; i 62; i++) v.value (f] — 0;

1* Fill “old’ array *1
fill (old ,&rvalue(11);

1* Fill v.value with this term *1
p &v.value;
r — &rvalue[1];
while(*p++
first — 0;

)
else

{
flag — fill (new ,&rvalue(o));
if (flag > 0) or(old,new);
)

}
terminate (&old);
1* Put fina l write here */
cbose(val); close(list); cbose(nval); cbose(nlist);
nva l open(”/cerl/celds/key.val” ,0644) ;
write(nval,hash_table ,hash size*2);
cbose(nval);
)

terminate(old) m t  old(];
(
1* Declaration of variables *1

m t  hash_nun , i, *p;

1* Check for nul list */
if(old (O] a 0 II old [01 a 19999) return ;

1* FInd slot in val_f lIe */
hash_nun = hash(v.value) ¼ max_hash_nun;

if(debugging)prmntf(” %s hashes to %d\n”,v.value,ha sh_nun);
while (hash table (hash nun) !— 0) hash_nuni++;

1* Put val_location Into hash table */
hash_table (hash nun ] a ++va l nun ;

1* Write val_record onto file */
v.first_law a b c _in law_list;
wri te(nva l ,&v ,64);

1* Now do the list fi le */
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p — old;
i = 0;
while (*p++ < 19999) i++;

write(nljgt ,old ,i*2);
b c _in_law_list —+ i;
printf(”%5d inserted at %d for Zs\n”,i—l ,hash_num ,v.value);
return ;

/**/
m t  fill (laws ,rvalue) irit laws EJ ; cha r *zva lue ;
{
m t  nunber;
1* Decla ration of va riables *1

m t  bf (100), hash_nun, *r, seek_location , wrong;
struct val_record x;

1* Calculate hash number */
hash nun = hash(rvalue) ¼ max_hash_nun ;

/* Seek to prope r slot in hash table —— each hash_nun takes 2 bytes *1
seek_location hash_nun *
seek( val ,seek_ location ,o) ;

1* Read from val file */
read(val ,bf ,200);

1* Point r to beginning of record read */
r = &bf[01 ;

1* InitialIze wrong to be true *1
wrong 1;

while (*r)
/* If *r is zero, then this hash number contains a zero in the table */

{
1* Locate record with this hash number */

seek_location a ( (* r * 64) + val_table_start);
seek(val,seek_location ,o);
read (val,&x,64);

/* Compare fvalue with the value in the val file *1

wrong a compar(x .value ,rvalue);
if(debugging)printf(”conpar %s to %s\n” ,x.value , rvalue);

1* if wrong is ze ro , we found fvalue *1
if (wrong —= 0) break;

)
if (wrong !‘ 0)

(
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p r i n t f ( ” WARN IN G : Za —— no laws found\n”,rvalue);
return(—1);
)

/* Calculate location *1
seek_location — x.uirst_law * 2;
seek (list ,seek bocation ,0);
read(list ,laws,max_laws);
return ;

)

m t  or(old,new) tat oldE), newH;
{
m t  result (2*max_laws];
m t  chars;
register m t  *r, *s, *t;

r= old;
s— n e w ;

a &result (O] — 1;
do

{
jf (*r < *s) *4-ft = *r..f_$.; else

(I f (* r aa *s) r I-+ ;

) while (*t < 19999) ;

chars = ( t  — &result(O]) << 1;
if (chars > lawset_size)

(
printf(”lawset size exceeds %d laws\n”,(max_laws —1));
printf(”only the first %d laws will be used\n”,(max_laws —1));
t = &result (max laws] ;

= 19999;
)

t = &result[O] ;
r = old;
while (*t < 19999) *r4_f =

=

return ;
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Ente r s tar t  date and t ime
da te

Remove all old Isol files
rm *.isol

Repai r all fi les —— being ca re fu l  not to have arg list too long
/cerl/prograins/celds/push_progs/obj/repair — laws.? laws.?? laws.(123456789)??
/cerl/prog rams/celds/push_progs/obj/repair — laws.1???
/cerl/prog rams/celds/push_progs/ohj/repair — laws.2[01234]??
/cerl/programs/celds/push_progs/obj/repalr — laws.2(56789]??
Sort Isol files into alpha flies and execute make_search

sort +0.10 +0.0 —0.5 mec.isol —o mec.alpha
/cerl/programs/celds/push_p rogs/obj/make_search nec
sort +0.10 +0.0 —0.S gps.isol —o gps.alpha

/ce rl/programs/ celds/push_p rogs/obj m ake_search gps
sort +0.10 +0.0 —0.5 agy.tsol —o agy.alpha

/cerl/programs/celds/push_progs/obj /make_search agy
sort +0.10 +0.0 —0.5 att.isol —o att.alpha

/cerl/programs/celds/push_progs/obj m ake_search att
sort +0.10 +0.0 —0.5 top.isol —o top.alpha

/cerl/prog rams/celds/push_progran~s/obj /make_search top
Get rid of all alpha files

~ *.alpha
/cerl/prog rams/celds/push_progs/hier

Includ e f inish date and tine
date
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1* C E L D S

Celds is the ret r ieval prog ram f o r  the celds system .

Arguments: — if cel ds is exec u ted with a “—“ argument ,
then on termination , “etis — “ is executed .
This is the case when celds Is entered
from etis.

Global variables:
client: user Id for the person using celds
debugging: flag set to 1 for debugging program .

this causes parameters to be printed .
field_is_searchable: array indicating which of fields 1 to 13

are searchable
fld_name: alphabetic identifier for field
old_req_location : pointer to previous position in

request array
punctuation : array indicating which ASCII are

recognized punctuation
reading_commands: 1 until user asks to leave celds, then 0
req_location : pointer to current position in request
request: the array contaInIng the current line of

use r input
requests: total numbe r of celds commands
temp_file_name: array of scratch file names
word: the array containing the current word , null term

Main variables:
counter

p: pointer into punctuation array
*1

#includ e “search.i” -

maln(argc ,argv) m t  argc ; char *argvfl;
{
/* Decl ara t ion of variables */

char *p;
m t  i;

1* Set a t rap f o r  break */
signal (2,1)

1* Print hail message *1
write(2,”\nWelcone to CELF)S\n\n\n”,20);
me ssage~~ ;

1* Ze ro out punctuat ion  array *1
p — & pu nc tu at ion (0 J ;
for  (j a 0; i < 128; i++) *p++ 0;
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1* FIll in only recognized punctuation *1
punctuatlon [0) 1;
punctuationV&’ & 0177] = 1;
punctuatmnn( ’t’ & 0177) = 1;
punctuation E’,’ & 0177) — 1;
punctuation (’” & 01771 1;
punctuation[’(’ & 0177) = 1;
punctuation (’)’ & 0177) a 1;
punctuation (’ ‘ & 0177) a

1* Fill In field name abbreviations */
fld name [1] — “acc”;
fld_name (2] a
fld name [3] a “da t”;
fid name [4) “ref” ;
fld name (5] a “nec”;
f l d _n~rnnL ( 6 )  — “gps”;
fld name[7) =
fld nameERl a “bib” ;
fid name ( 9 ) —

fld narne (1O] =
fld name[ 1I]
fld_name[12] — “top”;
fld_name [13) — “key”;

1* Set flags for searchable fields */
field is searchablelO] = 0;
field_is_searchable (1] = 1;
field Is searchable[2] = 0;
field is searchable (3] 0;
f ie ld_is sea rchable [4] = 0;
field is searchable [5] = 1;
field is searchable [6] = 1;
field is searchable (7) = 1;
fie ld  is sea rch ablet 8l  = 0;
field is sea rchahle(9] = 0;
fIeld is searchahle [1O] 0;
f ie ld  is sea r c h a b l e E l l ]  = 1;
field Is searchable [12) = 1;
field is searchable[13) = 1;

/* Initialize eve rything *1
old_req_location — request ;
req_location a request;
requestED] — 0;
wo rd [O] — 0;
requests = 0;

1* Tu rn debugg ing o f f  */
debugg ing 0;
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1* Get u ser id and put it into client *1
client getuid() & 0377;

1* Execute this ioop until use r ends celds session *1
do

(
/* Initialize temp_file name to “celds_tempa” *1

concat (”celds_temp” ,“a” ,temp file_name);

1* Set t rap for quit *1
signal (2,1);

1* Set reading_commands to true *1
reading_commands 1;

1* Get the next command */
command Q;

1* Increment number of requests *1
requests++;

) while (reading_commands);

1* Remove all of the temp files *f
concat (“celds_tem p” , “a” ,temp_f ile_name);
while (tem p_file_name(101 < ‘k’)

{
unlink(temp_file_narie);
temp_file_name [10J =+ I;
)

unlink(”current laws”);
unlink(”previous_laws”);

/~ Print out summary statistics *1
/~ Print farewell */

printf(”Good bye from CELDS\n”);

/* Check whether to execute etts *1
if (cotnpar(argv (1] ,“—“) == 0) execl (”/cerl/etis” ,“etis” ,“—“,D);

}
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#include “search. i”
1* A I j O R T E R

Aborter is the interrupt procedure that gets called when the
rubout , del , or break key is pressed . This p rocedure is only active
during list , print , and show ve rbs. At all other t imes, those keys are
Ignored.

Global variables: (see list for expr.c)
reading_commands: aborter modifies “reading commands”

*1

• m t  *aborter~~{
reading_commands = 2;
signal(2 ,aborter);
return ;

}
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#include “search.i”
1* AN !)

And takes two l ists of law number s and logically “ands”
the two into a third list , i.e. it saves law numbers that occur
in both lists.

Arguments first file descriptor of file containing
first list of law numbe rs

second file desc riptor of file containing
second list of law numbe rs

Returns fib file desc riptor of file containing
the “anded” list

And variables:
b f l :  bu f fe r for  f i rs t  list
bf2: buffer for second list
chars: numbe r characters written into result
charsi: number characters read into bfl

• chars2: number characters read Into bf2
fil: file descriptor of resultant list
r: pointer to result
result: buffe r for resultant list
s: pointer to bfl
t: pointer to bf2

*1

m t  and(flrst,second) m t  first ,second;
(
1* 1)eclaration of variables ~ /

m t  hf l (max_laws), bf2 [max_laws) , chars, charsi , chars2, fib ,
result [max_laws);

register m t  *r,*S,*t;

/* Fill bfl and hf2 with law sets *1
charsi a read(flrst,bfl ,lawset_size);
chars2 — read(second ,bf2 ,lawset_size);

1* (‘gu a rantee that there is a 19999 at end (paranoia) */
bfl(chara i / 21 = 19999;
bf2(chars2 / 2) = 19999;

1* Set up pointers *1
r = b f l ;
s bf2;
t = &result [0);

• 1* Since t gets pre—incremented the first one will be skipped */
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do {
jf (A r < *~) r++;
else

{
if (A r a A s) ~~~~~~~~~ —

)
} while (A t  < 19999);

/* Calculate number of characters in result */
chars (t  — &result [O]) << 1;

/* Create file to write result into *1
fil = creat(tenp_file_name ,0666);
if (fil < 0) (perror(”bool(c)”); return(fil);)

1* Write result beginning with resulttl) since (0] is skipped */
write(fil ,&result (1] ,chars);

/* Position fil at beginning of file (by closing, then opening) */
close(fil);
fil = open(tem p_f ile_name,0);

1* Increment temp_f mle_name [IOJ since we just made a file */
tem p_file_name (l0J a+ 1;

/* Close first and second files */
cbose (firse);
cbose(second);

return(fil);
}
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3,
#include “search.I”
1* C O M I I A N I )

Command parses the command line to find the verb. Any wo rd that
is not a ve rb is taken to be a request to create a new file
by that name.

Arguments none

Command variables:
eof: end of file indicator
laws: number of laws in list
new: file descriptor of new file
old : file descriptor of old file
time_vector: random numbe r used for insuring uniqueness

of job numbers for batch print requests
A ’

command o
{
1* Declaration of variables *1

char set_name(62);
m t  eof , laws , new , old , t ime_vector [2);

if (vord(0] —= 0)
1* Then no wo rds a re waiting */

{
eof a get_next_word(”What next?:”);
if (eof == 0)
/* Then cntrl—d was typed *1• (

reading_commands — 0;
return;
)

)

/* Echo command line if debugging is turned on
if (debugging) printf(”Command : ‘%s’\n”,word);

1* Now, begin compares to find out what command this is *1
If (compar(wo rd ,”find”) 0 I I compar(wo rd,”for”) == 0

conpar(word,”get”) = 0)
(

/* Then this is a new search command */
get_next_word(”Search criterion?:”);
old = expression~~i;
if (old < 0) return ;
laws — copy_list(old ,”current_laws” , 1);
cbose(old);
printf(”%5d laws found\n”,laws);

L 
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return;

1* ———— “and” command ——— —
if (conpar( word ,”and”) =a 0)

(
new open(”current_laws”,O);
if (new < 0)

{
reject_this_word(”no laws selected”);
return;
)

get_next_word(”And what?:”);
old expressionO;
if (old < 0) (close(new) ; return;)
old = and(old ,new);
laws — copy_list(old ,”current_laws”,I);
close(old);
printf(”%Sd laws remain\n” ,laws);
return;
)

“or” command ————
if (conpar(wo rd,”or”) = 0)

{
new a open(”current_laws”,O);
if (new ( 0) (reject_this_word(”no laws selected”); return;)
get_next_word(”Or what? :”);
old — expressionO;

• if (old < 0) (cbose(new); return;)
old a or(old ,new);
laws = copy_list(old ,”current_laws”,l);
close(old);
printf (”%5d laws now selected\n”,laws);
return;
)

1* ———— “except” command — — — —
if (conpar( vord ,”except”) —a 0)

{
new = open(”current_laws”,O) ;
if (new < 0) {reject_this_word(”no laws selected”); return;)
get_next_word(”Except what?:”);
old a expressionO;
if (old < 0) (close(new); return;)
old = except (new,old);
laws — copy_list(old ,”current_laws”,l);
cbose(old);
p r i n t f( ”~ 5d laws re ’nain\n ” , l aws) ;
return ;
)
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1* — — = —  “show” command —— —— *1
if (conpa r(word,”show”) 0) (showfl ; return;)

/* =~~
=

~~ “suggest” command ———— *1
if (conpar( word ,”suggest”) —— 0)(

printf(”\nType comment (end with cntrl=d):\n\n”);
execute(”mail welsh”);
printf(”\n”);
get_next_word(”);
return ;
)

1* ——— “remove” command ~~~~~~~~~ *1
if (conpa r(word,”remove”) —= 0 I I compar(wo rd,”delete”) == 0)(

get_next_word(”Set names to delete?:”);
while(word[Q3 )

{
1* open it only to see if it exists */
concat(”_” ,word ,set name) ;
old — open(set_name,0);
If (old < 0)

{
printf(”2~s: mc, such set , unable to delete\n”,word);)
else
{
cbose (old);
unlink( set_name);
printf(”%s: deleted\n” ,word);
)

get_next_word(”);
if (compar(wo rd,”,”) 0) get_next_word(”More set names?:”);
If (compar(wo rd ,”and”) == 0) get_next_word(”More set names? :”);

return;
)

“save” command ——— ~~ *1
if (compar(wo rd,”save”) =

~~ 0)(
old = open(”current_laws”,o);
if (old 0)

{
reject_this word(”no laws selected”);
return ;
)

get_next_word(”Nev lawset name? :”);
if (compar(wo rd ,”abort”) 0)

(
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reject_this_wa rd(”lawset not saved”);
return ;
)

concat(”_”,word ,set_naine);
laws — copy_list(old ,set_name,fl);
close(old);
printf(”%5d laws saved\n”,laws);
get_next_word(”);
ret urn ;
)

1* ———— “make” command ~~~~~~~~~~

if (coinpar(wo rd ,”make”) —= 0 I I  compar(wo rd ,”set”) a— 0)
{
get_next_word(”New lawset name? :”);
if (compar(wo rd,”abort”) —= 0)

(
reject_this_word(”well if you insist”);
return ;
)

concat (”_”,word ,set_name);
get_next_wo rd(” Search c r i t e r ion? :”) ;
If (compar(wo rd,”is”) 0) get_next_word(”Search criterion? :”);
if (coinpar(wo rd ,”fron”) == 0) get_next_word(”Search criterion?:”);
old — expressionO;
if (old < 0) return ;
laws a copy_list (old ,set name,O);
close(old);
printf(”%5d laws saved\n”,laws);
old — open(set_name,0);
copy_ltst(old ,”curre n t_lavs”, 1);
close(old);
return ;
)

/* “list” command A ,
’

If (compar(wo rd ,”list”) == 0){
lIster( 1 ,”);
return;
)

1* ———— “print” command ———— A,
if (cocnpar(wo rd ,”print”) == 0)

{
/* Create the listing in the line printer daemon’s directo ry ,

and give it a pseudo— random name (to avoid conflicts) */

time(time_vector);
concat (”/usr/lpd/celds”,locv(fl,time vector (l)),set name);
old — creat (set_name,0666);
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if (old < 0) {perror(” print”); return;)
laws — lister(old ,set_name);
cbose(old);
return ;
)

/A “debug” command ~~ —~~~—

if (conpar(wo rd,”debug”) =— 0)
{
debugging = 1 — debugging ;
get_next_word(”);
return ;
)

/* “what” command ———— *1
If (conpa r( wo rd ,”what ”) == 0){

get_nex t_wo rd( ”Sets , does or is?:”);
if (compar(wo rd ,”are”) 0)  get_next_word(”Say ‘the sets’:”);
if (cotnpar(wo rd ,”the”) a= Q) get_next_vord(”Say ‘sets’:”);
if (compar(wo rd,”sets”) !— 0)

{
reject_this_word(”Only ‘sets’ is available, sorry”);
return ;
)

execute(”ls A”);

get_next word(”);
return;
)

“help” command ——— — *1
if (compar(wo rd,”help”) == 0){

printf (”verbs are:\n”);
prlntf(”FTND,AND,OR,EXCEPT,SAVE ,MAKE ,OOPS,\n”);
p r in t f ( ” DELE TE ,SHOW ,LIST ,PRIN T ,WHAT , SUGC E ST ,HELP ,EN l)\n ” ) ;
get_next_word(”Nore detail?:”);
if (wo rdEOl 1= ‘y’) { get_next_word(”); return ; )
printf (“FIND begins a new search\n”);
printf(”ANI) further limits the previous search\n”);
printf(”OR extends a search\n”);

• printf(”EXGEPT excludes selected laws\n”);
printf(”SAVE stores the result of a search\n”);
printf(”MAKE finds and saves\n”);
printf(”OOPS reinstates previous lawset\n”);
printf(”\n”) ;
printf(”DELETE removes a saved lawset\n”);
printf(”S}IOW shows the accession numbers of laws found\n”);
printf(”LIST summarizes laws on the terminal\n”);
printf(”I’RINT summarizes laws on high—speed printer\n”);
pr i nt f(” UH AT shows lawset names\n ”) ;
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p r t n t f ( ” SUGCEST to send a comment to the authors  of CEI.US\n ”) ;
p r in t f ( ” H ELP shows th i s  l ist \ n ” ) ;
p r i n t f ( ” EN D signs the user o f f  the sys tem\n ”);
get_next_word(”);
return ;
)

“end” command ~~ — — ~~

if  (compa r(wo rd ,”end”) =a 0 I I compar(wo rd ,”bye ”) 0)
{
reading_command s = 0;
return ;
}

“abort” command ————
if (compar(wo rd,”ahort”) =— 0)

{
reject_th is_word(”nothing to abort, all is coal.”);
return;
)

1* “oops” command
if ( compar(wo rd ,”oops”) —— 0){

old = open (” previous_laws ” ,O) ;
if (old < 0) (reject_this_word(”Recovery not possible”); return;)
laws — copy_list (old ,”current_laws” ,0);
printf(”%5d laws recovered\n”,laws);
close(old);
get_next_wa rd(”);
return ;
)

reject_this_vord(”oh worthy master , I fear I have\nfailed to
) understand your intention
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#include “search.i”
1* C O P Y _ L I S T

Cop y_list  copies a list of laws from one file into another.
All new l awsets are c reated with a tempo rary name and are not copied
u n t i l  the whole command has been read and checked fo r  syn tac ti c
correctness . Then copy_list  Is cabled  to t r ans fe r the law l ist
into a pe rmanent f i l e .

Argument: mode if mode is 1 , a copy of what is In the “new”
file (if existent) is put into “previous_laws”
before old is copied to new.

new name of new file (copied to)
old file descriptor of old file (copied from)

Returns : —1 for erro r conditions
the number of laws copied , for successful calls

Copy_list variables :
bf: buffe r for reading files
chars: number of characters read from a file
nw : • file desc riptor of the new file

pointer Into bf
tmp: file descriptor of a tempo rary file

A ’

m t  copy_list (old ,new,mode) m t  old ,mode; char Anew;

/A Decla ration of va riables A /
m t  bf (max_laws], chars, nw, A r , tnp;

if (mode —= 1)
/* Then copy “new” to “p revious_laws” A /

(
tmp — open(new,0);
if (tm p > 0)

{
1* Create “p revious_ laws” A ,’

nw a c reat(”previous_laws”, 0666);
if (nw < 0) {perror(”prev_laws”); return(—1);)

/A Read f rom new and write to previous A /
chars read(tmp,bf,lawset_size);
If (chars < 0 ) (perror(” copy”); return(—1);)
write(nw ,hf ,chars);
cbose(tmp);
close(nw);

)
)

,‘* Create new file */
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nw — creat(new ,0666);
if (nw < 0) (perror(” copy”); return(—l);)

/* Read old file */
chars a read(old ,bf ,lawset_size);
if (chars < 0) (perror(” copy”); return(—1 );}

,‘* Count number of laws ~~~~~~~~~~~~~~~~~~~~

bf (chars I 21 — 19999;
r — bf;
while ~~~~~~~~~~~ < 19999);

chars (r — &bf(0]) A 2;
write(nv,bf ,chars);
cbose(nw);
return(r —

)
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3,

#tnclucte “search.i”
1* E X C E P T

Excep t takes two l ists of law numbers and constructs  a
list contai ning laws that  are in the f i r s t  list and not in the
second list.

Arguments first file descriptor of file containing
first list of law numbers

second file descriptor of file containing
second list of law numbers

Returns fib file descriptor of file containing
the “ored” list

Or va riables:
bfl : buffer for first list
bf2: buffer for second list
chars: number characters written into result
charsi: number characters read into bfl
chars2: number characters read into bf2
fil: file descriptor of resultant list
r: pointer to result
result:  b u f f e r  fo r  resultant list

pointer to bfl
pointer to bf2

A l

m t  except(first,second) m t  first ,second ;
/* Decla ration of va riables *1(

m t  bf1[max lawsi , bf2 (max_lawsl , chars, chars i , chars2, fil ,
result [2 * max_laws);

register tnt *r,*S,*t;

/* Fill bfl and hf2 with lawsets */
charsi read(first,bfl ,lawset_size);
chars2 = read(second,bf2 ,lawset_size);

/* Gua rantee tha t  there in a 19999 at end (pa ranoia) A,’

bfl(charsl / 2] a 19999;
bf2 [chars2 / 2) a 19999;

1* Set up pointers A/

r a b f l ;
8 a b f 2 ;
t = &result[0];

1* Since t gets pre—incremented the first one will he skipped *1
A t — 0;
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while (A r < 19999)
{
if (*r < *s) A4-4.~~ — A r4.+;

else
{
if (*r a— A s) r i-f ;
s++ ;
)

)
A++t — 19999;

/A Calculate number of characters in result A ,
chars a ( t  — &result [0]) << 1;

1* Create file to write result Into *1
fib = creat(temp_file_name ,0666);
if (fil < 0) {perror(”hool(c)”) ; return(—1 );)

1* Write result beginning with result (1] since (0] is skipped */
write(fil ,&result (1] ,chars);

/A Position fil at beginning of file (b y closing and opening) */
close(fil);
fil a open(tem p_file_name ,O);

/A Increment temp_fil_nameElO] since we just made a file */
temp_file_name (10] a+ 1;

/* Close firs t and second files A /
close(first);
close(second) ;

return (f ii);
)
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#include “search .i”
1* E X P R E S S I O N

Expression is the rout ine  f o r  evalua t ing  “ors ” .
It is evaluated last , after “ands” and “excepts” are done , a

Returns fib a file descriptor

Expression variables: &
fib: file descriptor

• second : file desc riptor
A ,

m t  expression()
{
/~ Declaration of va riables A , ’

m t  fib , second ;

/~ Call te rm to chec k f o r  ?? *1
f i l  = t ennQ ;
if (fil < 0) return (f-tl);

while  (compar(wo rd ,”or”) 0 I I compar(wo rd ,”un ion ”) 0 I I
compar (wo rd ,”~”) —— 0){

get next word(”Or what?:”);
second = t e rmQ ;
if (second < 0) return (second);
Lii = or( f il ,second) ;)

return(fil)
)
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#include “search.i”
F A C T O R

Factor is the routine used for doing “ands”. It is the
highest  order  in the hierarcy , i.e. it gets don e before  “ors” or
“excepts” rega rdless of which  is on the l ine  f i r st .

Re tu rns  Li i  f i l e  d e s c r i p t o r  to an open file
c o n t a i n i n g  the  resul t

Factor  va r i ab l e s :
fib: file descri ptor
second: f i l e  desc r ip to r

A’

m t  factor()
{
1* Decla rat ion of va riables *,‘

m t  fil, second ;

,‘* Call prima ry to get lawset *1
Lii = prim a ryO ;
if (Lii < 0) return(fil);

while (compar(wo rd,”and”) 0 I I compar(word ,”intersect”) == 0 I
compar(wo rd ,”&”) 0)

{
get_next word(”And what?:”);
second pr i ma ry ( ) ;
if (second < 0) return(second);
fib = a n d ( fi l ,second);
)

r e t u rn ( f  i i );
)
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3,

~include “search.i”IA G E T _
S E T

Get_set takes a fieldname and value for that field , and looks to
see if it is a legal value. Get_set returns — 1 for illegal value ,
o r a f ile descriptor to an open file if the value is included in
that field.

The “list” file is positioned at the start of the lawlist
for that field value.

Arguments fieldname three character name of a field
fvalue a value to be looked up in that

field

Ret urns — 1 f o r  illegal values
Lid to an ope n “li st ” f i l e

Get_set variables:
hf: buffer used for reading
filename : name of file to be opened
hash nun: hash number for fvalue
list: file identifier for list file

pointer used to build filenames
r: pointer to record read from hash table
seek_location : location to seek to
v: pointer to val_record structure
val: file descriptor for “val” f i le fo r f ie ldname
wrong: flag = 1 if value is illegal (i.e., wrong)

A’

m t  get_set (field_name, fvalue) char *field nairie, *fvalue;
{

• /* Declaration of variables */
• char filename [5O3 , *p;

m t  h f [ 10 0] , hash nun , list , *r, seek_location , val , wrong;
struet val_record v;

/A Open the “,val” file for this field */
p = concat(”/cerlfcelds/” ,field_name,filename);
concat (”.val” ,”” ,p)
val = open(filename ,O);
if (val < 0) {perror(” getst”); return (val);)

/* Calculate hash number for this value *1
hash_num — hash(fvalue) % max_hash nun ;

if (debugging) printf(”hashes to %d\ n ” ,hash_num) ;
/* Seek to prope r slot in hash table —— each hash_nun takes 2 bytes */

seek_location = hash_nun * 2;
• seek(va l ,seek_location ,O);
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3,

#include “search.i”
1* F A C T O R

Factor  is t he rout ine  used f o r  doing “ands ” . It  is the
h i ghest order  in the hiera rcy, i.e. it gets done befo re “ors” or

• “excepts” regardless of which is on the line first.

Returns Lii file descriptor to an open file
containing the result

Factor variables:
Lii: file descriptor
second: f i l e  desc r ip to r

A ,

m t  factor()
{
/A Decla ration of va riables A , ’

m t  fil, second ;

/A Call prima ry to get lawset */
fib = primaryQ;
if (L i i  < 0) return(fil);

while  (cotnpar(wo rd ,”and”) —= 0 I I compar(wo rd ,”mntersect”) == 0 I
compar(wo rd ,”& ”) 0)

{
get_next_wo rd(” And wha t? : ”) ;
second a prima ry~~;
if (second < 0) return(second);
Lii = a n d ( fi l ,second) ;
)

r e t urn ( f i l )
I
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#include “search.i”
G E T _ S E T

Get_set takes a fieldname and value for  that  f i e ld , an d looks to
see if it is a legal value. Get_set returns — 1 for illegal value ,
or a file descrIptor to on open file If the value is included in
that field.

The “list” file is positioned at the start of the lawlist
for that field value.

Arguments fieldname three character name of a field
fvaiue a value to be looked up in that

field

Retu rns —1 f o r  illegal values
fid to an ope n “list” f i l e

Get_set va riables:
bf: buffer used for reading
filename : name of file to be opened
hash_nun: hash number for fvalue
list: file identifier for list file

pointer used to build filenames
r: pointer to record read from hash table
seek_location : location to seek to
v: pointer to val_record structure
val: file descriptor for “val” file for fieldname
wrong: flag = 1 if value is illegal (I .e .,  wrong)

A ,

m t  get_set (field_name, fvalue) char Afield name , *fvalue;

/~ Declaration of variables *,‘
char filename [50), *p;
m t  hf(100), hash_nun , list , A r, seek iocation , val , wrong;
struc t val_record v;

/A Open the “.val” file for this field */
p = concat(”/cerl/cebdsf” ,field name,filename);

• concat(”.val” ,”” ,p)
val a open(filename,0);
if (val < 0) (perror(”getst”); return(val);)

1* Calculate hash number fo r  this  value */
hash mum a hash(fvalue) ~ max_hash_nun ;

i f (debugging) p r in t f ( ”hashes  to %d\ n” ,ha sh_num ) ;
/* Seek to prope r slot in hash table —— each hash_n um takes  2 by tes *f

seek_locat ion — hash_nun * 2;
seek( val ,seek_location ,O) ;
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/* Read from val file */
read(val ,bf ,200);

• 1* Point r to beginning of record read */
r a & b f ( O ] ;

/ A  In i t i a l i ze  wrong to be t rue A/

wrong — 1;

while (A r)
/* If A r is ze ro , then this  hash numbe r contains  a ze ro in the table A ,’

{
1* Locate reco rd with  th is  hash numbe r */

• seek location = ( ( * r A 6 4)  + val_table_start);
seek(val ,seek_location ,rj ) ;
read(val,&v ,64);
if (debuggi ng) p r i n t f ( ” t r y  %d:~~s\n ” ,*r ,v~value) ;

1* Compa re fvalue with  the value in the val f i l e  */
w rong = compar (v .value , fvalue ) ;

/* If wrong Is ze ro , we found f val ue *1
if (wrong 0) break;

ri-f;
I

/ A  Close th e “val” f i l e  A /
cbose(val);

i f  (wrong !— 0)
/* Then fvalue was not found in the val file *,

(
p r i n t f ( ” search ing f ie ld  ~s fo r ~,s\ n” , f i e ld _name , f value) ;
reject_this_word(”not a legal value”);
r e t u r n ( — ~~) ;
I

/* Calculate location in “list” file *1
seek_location = v .first_law * 2 ;

/* Op en “ . i ist ” f i l e  fo r t h i s  f i e l d  A , ’

conc at (” .li st ” ,”,p)
list a open (filename ,O);
if (list < 0) {perror(”getst(oli)”); return(list);)

1* Position list file at start of laws list */
seek ( li s t ,seek_bocation ,O) ;
if (debuggi ng) p r m n t f ( ” get_set ope ns %d\ n” , l i st ) ;

r e t u r n ( l i s t ) ;
I
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#irtclude “search.i”
G E T  N E X T  W O R D

Get_next_word is the scanner for CELDS. The argument is
a prompt to give in case the client has not yet supp lied this word.
A special case is the nub p rompt , which means the caller only wants
the next word if it has already been supp lied .
Global variables that may be changed are :

word : array containing current word (nul terminated)
request: array containing current line of user input
req_location : a pointer into current position in request
old_req_location: previous req_locatIon

Get_next_word recognizes punctuation and returns punctuation
ma rks as a word.

Arguments prompt pointer to a prompt

Returns : 0
1
2 if word is a punctuation ma rk

~e t_next_wo rd variables :
eof: flag indicating if user has typed an end—of— file

pointer to the “~~ rd” array
*1
m t  get_next_word(prompt) char *prøj~tpt;

,* I)ecla ration of va riables A ,’
char Aw;
m t  eof;

1* Skip ove r any leading blanks A ,’
while (A req_location++ ‘

-—req_location;

if (*req_bocation = 0)
,* Then this is the end of the line */

{
do {

if (*prompt —= 0)
/A This is the special case of a nub p rompt *,‘

{
word (QJ = 0;
return(0);
I

,‘* Write out prompt ~~
prlntf(”%s”,prom pt);
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# i n c l u d e  “search .i”
L I S T E R

Lister is the procedure called by the list and print verb s to
list the contents of selected laws; it only lists chosen fields.

Arguments: output_file file descriptor of output file
out nam e name of output_file

if name is non—zero , listing will
be sent to the line printer

Re turns : —1 for error conditions
+1 othe rwise

Lis t e r  va r iab les :
bf: buffer for reading and writing
chars : numbe r of characters  read
chosen: array indicating which fields to l i s t
flag : used to indicate when all of a field has

• been listed. This is set to the last digit
of the field being listed .

lobuf: buffer used only by the ggets routines
field: field number
laws: file desc riptor of the laws file from which

reading is taking place
list : file descriptor of current_laws file ,

the file containing the list of law numbers
ma rgin:  po in te r  to “marg_s t rin g ”
ma rg_str ing : s t r ing  wh ich is p r in t ed  as the ma rgin f o r

each output line. Blanks for most lines but
field names for first lines of fields.

old lawsf i l e : contains  nume rical port ion of p revious “ l a w s .”
file name (which is still open). This is
—1 if the re is no open “ laws .” f i l e .
po in te r  to bf

sel: pointer to selected
selec ted : array containing law numbe rs of laws to he printed
toe : file descri ptor of “laws .toe ” file
type_sr.irt: array containing the “laws.toc” record for the

e ur r en t  law numbe r
*1

m t  lister(output_file ,out_name) m t  output_file; char *out name;(
m t  *aborter();
/* Decla ration of va riables A ,’

m t  chars, chosen[14], field , laws, list , oldlawsfile , *sel ,
selected fmax_iaws] , toc , type_start(13);

char bf[122], flag , iobuf(550], *margin , marg_stringElo ] , *p;
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1* Read response from the terminal */
eof a gets(request);

if (eof 0)
/* Then user typed a cntrl—d */

{
word(O] — 0;
reading_commands — 0;
return(O);
I

,‘* Reset req_location */
req_location &request (fl] ;

,‘* Get rid of leading blanks */
while (*req_location++ ==
——req_location ;

if (A req_location ‘1’)
/* Then this is a UNIX com mand */

(
req_boca t ion++ ;
execute( req_location);
/* Set to zero so we loop again *1

*req location a 0;

I
I while (A req_bocatton 0);

I

,‘* Reset old_req_location A ,’

obd_req_bocation req_location ;

,‘* Check for punctuation In word */
w &wo r d(O ] ;
if (punctuation (A req_location & 01771)
,* Then there is recognized punctuation A

Aw.H. a A req_location++ ;
= 0;

return(2);
I

/* Word must be alphabetic , so copy to next blank or punctuation A, ’

while (punctuation [A req_bocation & 0177] == 0)
a *req_bocation++;

/* Set word(O] to zero
= 0;

return( 1);
I
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/A Initialization *1
oidlawsfile — —1;
for (field — 1; field < 14 ; field++) chosenEfield ) — 0;

/A Open current laws file */
li st a open(” cur rent_ laws ” ,o) ;
if (list < 0) (reject this word(”no laws selected ”); return(—1 );)

,‘A Fill in selected array *,‘
chars = read(bist ,selected ,lawset size);
close(list)
selected (chars ,‘ 2] = 19999;
i f  ( s e l ec t ed ( f l )  > 19999)

(
reject_this_word(”no laws selected”);
retti rn(—1);
I

1* Call get_next_word to find out which fields to list *,‘
get_next_word(”What field(s)?:”);

while (word[0] 1= 0)
,‘A We still have mo re field s requested on this line of input A /

(
if (conpar(wo rd,”ali”) == 0)

(
for (field a 2; field < 11 ; field++) chosen [field] = 1;
get_nex t_word(”);
b reak;
I

if (compar(word ,”abort”) == 0)
(
reject_this_word(”listing aborted”);
return(—1);
I

field = xlate field(wo rcl);
if (field < 0) (reject this word(”not a field name”); return(—1);}
,‘* Fill in the chosen array for requested fields , except

if keywords are requested , show topics *,‘
if (field 1— 13) chosenlfieldi a
else chosen (12] = 1;

get_next_wo rd(”) ;
/* Check for optional syntax *,‘

if (conpar(wo rd,”,”) == 0) get next_word(”Next field?: ”);
if (compar(wo rd,”and”) =— 0) get_next_word(”Next field? :”);

I

1* If this is a print hatch it off *,‘
j f  (*out name)
/~ Out_name will have a value of ze ro for the termina l */



{
if (fork() != 0) return(1);
I

else
1* Set a trap for interrupt *1
signal(2,aborter);

/A Open table of contents (toc) file */
toc open(”Icerl/celds/laws.toc”,O);
if (toc < O)

{
perror(”lister(otoc)”);
if (A out name) exitO;
else return(—1);
I

sd &selected [O] ;
while (*sel < 19999)
,‘A While there are still law numbers left */

{
,‘* Put two newlines at beginning of bf *1

p = &bf [O1 ;
A p++ — 012;

= 012;

/A Put “law” number, and another newline into bf A ,
p concat(”law “,loev(O ,*sel),p);
A p.4.+ a 012;

write(output_file ,bf,(p —

/A Locate appropriate record in toc file *,‘
bseek(toc,(A sel * 26.0)) ;

chars = read(toc,type_start ,26);
if (chars < 0)

(
perror(”lister(rlw)”);
close(toc);
if (oldlawsflle  !a —1 ) close(laws);
break;
I

if (type_startED) !— oldlawsfile)
/A Then we need to open a new “bows.” file */

(
if (oldlawsfibe 1— —1 ) cbose(bows);
conc a t (”/ cer l fcelds, ’laws.” , locv(O ,type sta r t [ o ) ) , b f ) ;
laws a gopen(bf ,&i obuf ) ;
if (laws < 0) {perror(”lister”); close(toc); hreak;}
oldlawsfile = type_startfOl ;
I
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for (field a 1; field < 13; field-s--I-)
{
if (chosen (fteld] )
/* Then field has been requested */

{
,IA Cons t ruc t ma rgin *1

ma rgin — &ma rg_strlng(0] ;
concat(fld name(field],”:”,ma rgin);

gseek(&iobuf ,type_start[ffeld]);
chars — ggets(bf ,&iobuf);
flag = bf Ell ;
while (flag =— b f [7 )  && chars > 0)

(
p a conca t (ma rgin ,&bf[10] ,bf);
rna rgir = “

*p.f~f = 012;
write(output_f ile ,bf , (p  — & b f [ 0 1 ) ) ;
i f ( read ing_command s != 1)
,‘* Then aborter was called */

(
clo s e ( t o c ) ;
close(laws);
printf(”\n\n\nli sting aborted\n ”);
return(—1);
I

chars = ggets(bf ,&iobuf);
I

I
I

sel++;
I

1* Write four newlines between laws A ,
p = &bf[O) ;

= 012;
— 012;
= 012;

0 12
write(output_fil e,bf ,4);

/A Close files A ,’
cbose(toc);
cbose(laws);

,‘* This code is only for the child process (print). Give the
listing to the lineprmnter (lpr) and exit. A ,

if (A out name)
/A Then this is the child A ,’

(
cbose(output_file);
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cnncat(”lpr —r “,nut_name,bf );
execute(bf); -

exit 0;
I

return(1);

I
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3,
#include “search.i”
/ A  O R

Or takes two lists of law numbe rs and log ically “ors”
the two into a third list , i.e. it make a composite list of laws
occurring in either list.

Arguments first file desc riptor of file containin g
first list of law numbers

second file descriptor of file containing
second list of law numbers

Returns fil file descriptor of fi l e  containing
the “ored” list

Or va riables:
bfl: buffer for first list
b f 2 :  bu f f e r  f o r second list
chars: numbe r characters written into result
charsi: number characters read into hfl
chars2: number charac ters read into b f 2
fil: file descrip tor of resul tan t l ist
r: pointer to result
result: buffer for resultant list

pointe r to bfl
pointer to bf2

*1

m t  o r ( f irs t,second) m t  f i r s t,second ;
(A Declaration of variables */

(
m t  hfl[max laws], bf2 [max laws] , chars , chars i , chars2 , f i l ,

result (2 * max laws];
regis ter  m t  *r ,*s,*t;

1* Fill hfl and hf2 with laws ets *1
chars i a r ea d ( f i r s t ,b f l ,lawset size);
chars2 = read(second ,b f 2 ,lawse t_size);

1* Guarantee that there is a 19999 at end (paranoia) */
b f l ( c h a r s l I 2] a 19999;
bf2 [chars2 ,‘ 2] a 19999;

/A Set up pointers *,‘
r = b f l ;
s h f 2 ;
t — &restilt 10] ;

,‘* Since t gets pre—incremented the first one will he skipped */
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do {
j f  (*r < A g) A.s-.s-~~ — A t.4..f;

else
(
if (A r =. *~) r++;

a

I
I while (*t < 19999) ;

1* Calculate the number of characters in result A/
chars (t  — &resultJLO)) << 1;

i f  (chars > lawse t size)
1* Then ou r lawse t is too big f o r  the bu f f e r s  in CELD S A/

(
p r i n t f (” l a w s e t exceeds %d laws\n ” , (max_laws — 1));
prin tf(”only the first %d laws will be used\n”,(max_laws — 1));
t = &result [max laws];

a [9999 ;
chars .= lawset size;
I

1* Create f i l  to wri te result in to *1
f il  = c rea t( temp_file_name ,0666);
if (debugg ing) prlntf(”or creating Zs\n”,temp_f ile_name) ;
if ( f i l  < 0) {perror(”bool(c)”); return (—1);)

/* Wr ite result beginning with resultil) since 10) is skipped *,‘
write(fil ,&result (11,chars);

• 1* Position fil at beginning of file (by closing and opening) */
elose(fjl)
fib — open (tem p_file_name,0);
if (debugging) prin tf(”or %d with %d giving %d (%d laws)\n”,

firs t,second ,fil ,(t — &result (1fl);

1* Increment temp_file_name since we just made a file */
temp_f i l e_naine (101 =+ 1;

/A Close first and second files *,‘
close( f i r s t ) ;
cbose(second);

return(fil)
I
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3,

#include “search.i”
1* P R I ’ I A R Y

Primary f i n d s  the l owes t o rder terms in express ions f o r
commands. This is the “value” of the field requested . Prima ry
returns —1 on various erro r conditions. Othe rwise it c reates a file
containing the set of laws wi th the specified value .

R e t u r n s  f i l  f i l e  descriptor of an open file
containing the set of laws w i t h  the
c u r r e n t  value

— 1 on error conditions

Prima ry va riables :
content: array used to put an acces9ion numbe r in to

wri te to a f i le
delim: delimiter for values , either a nul or a

double quote ma rk dependin g on whether a
quote has been encountered

fil: fib descriptor of current lawset
f l d :  flag indicating whether a field Is being searched
fld nuri: field number
p: pointer
q: poin ter
st: indicates if a set na me is being searched
value : array containing the current value

• *1

m t  primary()
{
, ‘Af leclara t ion  of va riables A/

m t  content [2], fil , fid , fld nun , st;
char  del i m , *p, *q, value[621 ;

/* Check for ordering by pa renthesis */
if (cotnpar(word ,”(”) == 0)

(
get_nex t_word(”Search cr iter ion: ”);
f = expression0;
if (compar(wo rd ,”)”) == 0)

(
get_next wo rd(”);
return( fib)
I

reject_this_word(”right paren expected”);
return(—1);
I

f l d  = 0;
/A Remove optional text in command structure *-
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if (compar (wo rd ,’~ajl”) =— 0)

get_next word(”FleId name?:”);
flit a I ;
I 

if (compar(wo rcj,”laws”) a 0)
(
get_next word(”Fiel d name? :”);
f l d = 1 ;
I

if (compar (wo rd,”with”) — = 0)
(
get_next wo rd(” Field name? :” ) ;
f l d = 1 ;
I

if (compar(wo rd ,”wh e re”) —=0)
{
get_next_word(”Field name? :”);
fld — 1;
I

,‘* Translate field name to a numbe r */
fld nun = x la te f ie ld (wo rd) ;

if (field is searchable[fld nun))
1* Then this is a searchable field */(

get_next word(”What value? :”);
if (conpar(wo rd ,”is”) a— 0) get next word(”Uhat value? :”);
if (*word ==
1* Then there is a term in quotes *1{

1* Skip past quote ma rk */
old_req_i oca tion-I- + ;

/A Set delimiter to look for other quote *,‘
delim =

r equ es t [ 12 1]  —

I
• else delim = 0;

/* Copy word into value until del im *1
p = &value [o];

• q a old_req_location ;
while (*q !a delim ) *p++ *q++;

if (q > &request [1201 )
1* Then we neve r found the delimite r *f(

reject_this word(”closing quote ma rk missing”);
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return(—i);
I

A p a 0;
if (*q 1= 0) q++;
req_location = q;
old_req_location — q;
get_next_word(”);
if (fld nun —= 1)
/* Then search was for accession numbe r */

{
1* Convert accession numbe r to integer *,‘

content (0] = atoi(value);

,A  put in a test here to see if acc nun is legal *1
,* Create temp_file *,‘

fil a creat(temp_file_name,0666);
if (fil < 0) (perror(” getacc”); return (fil);}

content [1] — 19999;
write(fil ,content ,4);
/A Position fib at beginning of file *,‘

cbose( fib);
fil = open(t emp_f i l e_nam e ,O) ;

,A Increment temp_file_name A f

temp_f ile_name[10]-s-s-;

r e t u r n ( f il ) ;
I

if (coinpar(value ,”ahort”) 0)
{
rejec t_this wo rd(”search aborted”);
retiirn(—l)
I

,‘* Get the set of laws for this field and value A , ’

fib — get_set(fld_nametfld_nun) ,value);

return (f ii);
I

if (fld_num > 0)
(
reject_this_word(”field is not a searchable field”);
return (—I);
I

if (compar(wo rd,”ahort”) == 0)
(
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reject this word(”search aborted”);
return (—L) ;
I

if (fld)
{
reject_this word(”field name expected”);
return(—1);
I

/A If we have reached this point , then it must be a setname A/

St = 0;
/ ~ Remove optional text A,

if (compar(wo rd ,”my” == 0))
{
get_next_word(”Lawset name? :”);
s t = l ;
I

if (compar(w ord ,”set” == 0))
(
get_next_word(”Lawset name:”);
st— i;
I

if (conpar(vo rd,”set”) == 0) (ge t_next_word(”Lawset name? :”); st = 1;)

if (conp ar(wo rd ,”ah or t”) == 0)
(
reject this  wo rd (” search abor ted” ) ;
r e t u r n ( — i ) ;
I

,* File will have an arbitray “_“ p recedi ng the name ~ /

• concat (”_”,word ,vabue);
• fib = open(value ,o);

if (fib < 0)
/A Then this file does not exist *1

• if (St  — = 0)
• reject th i s  word(”Neithe r a lawset name nor a field name”);

else reject_this_wo rd(” no set by that name”) ;

get_next word(”);

r e t u r n ( f i l )
I
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3,

#include “search .i”
, ‘A R E J E C T  T H I S  Wok !)

Reject_this_word is the CELDS erro r processing routine .

Arguments error_message pointer to message to be printed

Globals:
req_location : pointer to current position in request
word: array containing the current word

Reject_this word variables:
error_message : pointer to message to be printed

m t  reject_this_word(error_message) char *error message ;{
printf(”ERROR : %s — %s\n”,word ,error message);
,‘* Reset global indicators A , ’

A req_location = 0;
wo r d E D ]  a 0;

I
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3,

#include “search.i”
,* S II 0 IJ

Show writes the accession numbers of “current_laws” on
the terminal , ten to a line.

Returns: — 1 for error conditions (no laws selected).
0 otherwi se

Show variables :
bf: buffe r used for reading
chars: number of characters read
fil: file desc riptor of current_laws

counte r
A r: poin ter to bf

A ,’

m t  show()
{
m t  *abor ter 0;
,‘A Declara t ion of va riables A , ’

m t  b f [m a x_laws] , chars , fil , i, A r;

,‘* Open curren t_laws file A/

fil = open (”current laws”,O);
if ( f i l  < 0)

{
rejec t_this word(”no laws selected”);
return (—1);
I

/A Read file into bf A ,’
chars — read (fil ,bf ,lawset_size);

cbose( fib);
,‘* Eve ry two bytes is an integer number. Put a 19999 at end . A ,’

bf [chars ,‘ 2] = [9999;
if (bf (0] >= 19999)

{
rejec t_this word(”no laws selected”);
return(—1);
I

r = &bf[O];
,‘A Set trap for interrupt signal */

signal(2,aborter);

while (A r ( 19999)
,‘A Write out list , ten to a line A ,’

(
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for (i — 0; 1 < 9; i++)
{
if (A r >= 19999) b reak;
printf(”%Sd “,*r++);
I

printf(”\n”);
/A Check to see if aborter was called (reading_commands = 2) A,’

if (reading_commands 1= 1) return(—1);
I

/A Prepare next “word” for celds *1
get_next_word(”);

/~ Th row away optional words on “show” command *,
if (compar (wo rd ,”the”) aa 0) get_next_word(”);
if (compar(wo rd ,”laws”) —a 0) get_next word(”);

return (O);
I

143



r -

3,

#include “sea rch .i”
T E R M

Tern is the routine for evaluating “excepts”. It cones
second in the hiera rchy. “Ands” are evaluated first , “excepts”
second, and “ore” last.

Returns fib file descriptor of result file

Term variables:
fil: file descriptor
second: file descriptor

A ’

m t  term()
(
,‘A Declaration of va riables *,‘

m t  fib , second;

fib factorO ;
if ( f i b  < 0) return(fil);

while (conpar(wo rd,”except”) —= 0)
(
get_next_word (”Except what?:”);
second = factor();
if (second < 0) return(second);
fil = except(fil ,second);
I

retura( f il) ;
I
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3,

#include “search.i”
/A  X L A T E F I  E L ! )

Xlate_field translates a field_name to a fld_num , and re tu rns
the fid_num. If the field_name is not the name of a legal field ,
then —I is returned.

For matching a field to a numbe r, only the first three
characters of field_name are used.

Argumen ts: f ield_name nam e of f i e ld

Returns: — 1 if not a legal field
uieldnum for recogr.ized fields

Globals: (see globals  f o r  “expr.c ”)

Xlate_field variables :
fld_num : field number
p:
short_fname[4]: first 3 characters of field_name

*,‘

m t  xlate field (field name) char Afield_name ;
{
,‘* Declaration of variables *,‘

char A p, shor t_fname [41;
m t  fid_nuri ;

1* Put first 3 cha racters of field_name in to sho r t fnam e A ,!
p a &short fname [0];

— *field name++;
*p4-+ = Afield name++;
*p++ = *field name;
*p 0;

for (f 1 d_num = 1; f 1 d_nun < 14; f 1 d num++)
if (compar(fld _na m e[ f ld_niim] ,sho rt fname) == 0) return(fld_num);

return(—1);
I
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/A C O M J ’ A R

Compa r compares two strings and determines if they are the same.

Arguments: si poin ter to st r i ng one
s2 pointer to string two

Returns: 0 if strings are the sane
— if string one is “big ger”
+ if string two is “bigger”

Compar va riables :
greater: algebraic differenc e of chars in si — s2
p: pointer to si
q: pointer to s2

A , ’

m t  conpar(sl ,s2) char *gl ,*s2;

/* Decla ra tion of va riables */
register char A p,*q;
register m t  greater;

p — s i ;
q =
while ((greater = *p — *q++) == 0 && *p++ != 0) ;
return (greater) ; •I
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I

C O N C A T

Concat concatenates two strings and returns the composite
string.

Arguments: first pointer to first string
second pointer to second string
result pointer to end of resulting string

Returns: pointer to end of result string
A , !

char *concat(first , second , result) char *firs t , A second , *result;
{
,‘A Put first string into result string *1 •

while (*result++ = *f~~~~ 4_~);

,‘A Rack up over nul A ,’
——result;

,‘* Put second string into result A ,’
while (*resujlt++ = A second++);

,‘* Rack up over nul *,‘
——result;

return( result);
I

I
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char  *gnextp;
char *gstop;
m t geof;
char gdhuf [513];
I ;

m t  ggets(bf ,stru) char Abf ; struct gstru *stru ;
{

/*  I)eclaration of va riables A ,!

m t  ch , chars , mo re_to_read;
register char A p, *q;

,‘* Point q to the start of hf *,‘
q = b f ;

,‘* Continue this as long as no new-line has been found, other
than th~ artificial one at gdbuf [512] A-

do {
,‘* Reset new—line flag A ,’

more to read = 0;

,‘* point p to next character to be read A ,’
p = stru—>gnextp ;

1* copy next line into the callers buffer , bf A-

while (*p != 012)  *q++ a

,* Now, adlust gnextp to point at next character to he read ~~ ,

stru—>gnextp — p + 1;

if (p >= stru—>gstop)
/ A Then we need to read into the next block A ,’

{
,* Turn on no new—line indicator A ,’

more_to_read 1;

, ‘A Check for end—of— file A ,’
if (stru—>geof) {hf[0) = 0; return(0);I

,* Point gnextp to beginning of gdbuf A , ’
stru—>gnextp = &stru—>gdbuf[0];

,‘A Read nex t block from file to gdhuf *,‘
ch a read(stru—>gfildes ,stru—>gdbuf ,512);

if (cii < 0)
,‘A Then we can t read a block and haven’t yet

encountered a new—line A /

{
perror (”ggets(read)”);
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A (;G E T s

The gopen , ggets , and gseek routines are an alternative way to
read ASCII files. They are designed prima rily for sequential line—
oriented reading, wi th some seeks. The only seeks allowed are absolute
charac ter numbe r (ptrname 0).

A core buffer (gdhuf) In filled by the gopen routine with one
block of data from a file. When ggets Is called , da ta Is transferred
from gdhuf to the caller’s buffer (hf) until a new—line is encountered.
If no new—line is encoun tered by the end of the block , the next block
of data is read from the file into gdbuf and the transfer continues.

To use ggets with a file , the file must be opened with gopen
and seeks should be pe rformed using gseek.

Gb obals: ( f or gge ts , gopen , and gseek)
gstru : This is a structure which is used for reading line s

from a file, Its components are :
gdh u f —— a buf f e r holding one block o f

da ta.
geof —— 0 until last block is read ,

1 when gdb u f con tains last bl ock
gfi ldes  —— f i l e  desc ripto r
gnex tp —— a pointer to the next character

to be read f r om gdbuf
gstop —— a pointer to the next critical

chara cter , signaling when to
read a new block. After eaf ,
this points to the last
charac ter of data .

Arg umen ts: b f :  a po in ter to the cal ler’s buffer into which
the next line of da ta should be read

strit : a pointer to the structure (array) of shape
gstru which contains file descri p to r , e t c .

R e t u r n s :  the number of cha rac t e r s  read in to bf

Ggets va riables:
ch: numb e r of charac ters read f r om f ile to gdb u f
chars: number of charac ters read int o bf
mo re_to_read : flag indicating if read continues into the

next block
a pointer into the core buffer , gdbuf
a pointer into the caller’s b u f f e r , bf

Re turns:
A , ’

struct gstru

m t  gfildes ;
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1*
Gopen opens a f i l e  and reads the f i r s t block of da ta in to a

core buffer , and sets up goof , gnex tp, and gstop. The file is opened
fo r  readi ng onl y.

Cbobals: see list for ggets
(gopen should onl y be used when using ggets.)

Ar gumen t s :  f name name of the f i l e  to he opened
stru pointer to a structure of shape gstru

• which will contain the core buffer and
para me ters f or this f i l e

Re tu rns: the f ile desc ri ptor of the f i l e  opened

Gopen va riables :
ch: number of characters read from file to gdbuf

• A , ’

m t  gopen ( fname ,st ru) char Afname ; struc t gstru *stru ;
(
, !A Decla ration of va riables *,‘

m t  ch;

, ‘A Open f i l e , mode 0 A ,’
stru—>gfildes a open (fname ,0);
if (stru—>gflldes < 0)

{
perror(”gopen”) ; 
return(stru—>gfildes);..
I

• , ‘A Read f irs t block f ro m f i le in to gdhu l  *,‘
ch — read (stru—>gfmlde s,&stru—>gdbuf [0],512);
if (cii < 0) (perror(” gopen(read)”); return(ch);}

,‘A Se t up stop, nex tp, and eof *,‘
stru—>gstop = &stru—>gdbuf (512] ;
stru—>gnextp = &stru—>gdhuf (0];
stru—>geof = 0;

if (ch < 512)
,‘* Then this is the last (and only) block A ,’

{
stru—>geof = 1;
stru—>gstop = &stru—>gdhuf (chl ;

• *s t ru_ .gs top = 012;
I

,‘* Put in the terminating new—line *1
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stru— geof a 1 ;
• *stru_>gnextp — 012 ;

stru—>gstop a strn—>gnextp;
b f [ 0 )  — 0;

• return (0);

• I

if (ch < 512)
,‘* Then this must be the last block */

{
stru—>geof = 1;
stru—>gstop — &stru—>gdbuf [chj ;
*str lJ_>gstop = 012;

I

,‘* make absolutely sure there is a newline to find A ,’

stru—>gdbuf (512] = 012;

I
I while(more to read);

,‘A Put nub at end of bf *,‘
a 0;

,‘* Calculate characters transferred to bf ~,‘
chars = q — bf;

return(chars);
I
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I
stru_>gdbuf [5~~~J a 012;

return (st ru_>gfjl,jeg);
I
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C S E E K

Gseek seeks an absolute character numbe r in a file opened
by gope n , fills gdbuf , and adjusts nextp, stop, and eof accordingly.

Clobals: see list for ggets
(gseek sho uld only be used when using ggets.)

Arguments: offset character numbe r desired
stru poin ter to a st ruc ture of shape gst ru

which will contain the core buffer and
parameters for this file

Returns: I if seek was successful
error code, othe rwise

Gopen variables:
ch: numbe r of characters read from file to gdbuf

A , ’

a
m t  gseek(stru,offset) struct gstru *stru ; m t  offset;
{
,‘* Decla ration of variables A , ’

m t  cii;

,* Seek to offset A ,’
ch a seek(stru—>gfildes ,o f f s e t,O);
if (ch < 0) {perror (” gseek(seek)” ) ;  r e t u r n ( c h ) ; )

,‘A Read block of data into gdbuf •*,‘

ch a read(stru—>gfildes ,&stru—>gdhuf [0] ,512);
i f (cii < 0) {perror(”gseek(read)”); return(ch);}

,‘* Set up stop, nextp, and eof A ,’
st ru—>gs t op = &stru—>gdbuf (512];
stru—>gnextp — &stru—>gdh u f [0 1 ;
stru—>geof a 0;

if (cii < 512)

,‘* Then this is the last block *,‘
{
stru—>geof = 1;
stru—>gstop — &stru—>gdbuf (ch);
*strlj...>gstop 012;
I

,‘* Put  in the term inat ing  new—line A , ’

stru—>gdbuf (512] 012;

return(1);
I
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Hash encrypts a string Into a single integer number.

Arguments: str pointer to string to be encrypted

Returns : enc rypted Intege r numbe r

I-lash variables:
total: running total for additions in encryption

m t  h a sh( s tr) char  *str;
{
,‘* Declaration of va riables A , ’

register m t  total;

,‘* In i t i a l ize  to ta l  A , ’

total = 0;
,‘* Add up words as integer numbers A ,’

whmle (*str) total + *stpf+;

return(  total) ;
I
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,‘* L S E E V

Lseek seeks an absolute character number in a file. The numbe r
may he greater than 65535.

Arguments: fil —— Intege r file descriptor
clcharnum—— double , charac ter numbe r sought

Returns : I if no block seek performed
2 If block seek pe r fo r med •

Lseek va r iabl es:
block: block numbe r of des ired charac ter n umber
dcharn um: desired character number (double)
f i l :  file desc riptor
plus: position of desired charac ter number in its block
seeker: desired character numbe r (long)

*1

m t  lseek (fil ,dcharn um) m t  fil; double dcharnum ; (
/* Decla ration of variables A , ’

m t  block , p l u s ;
long seeker;

/A conve rt dcharnum to long A ,
seeke r a dcharn um ;

if (dcharnum < 65535.0),‘~ Then we don’t need a block scek *1{
plus = seeker;
seek(fil ,plits ,0);
r e tu rn (1) ;
I

else
1* A block is sought first */

(
block a seeker / 512;
plus = seeke r % 512;

• seek(fil ,block,3);
seek (f i l ,p lu s , 1);
return(2);
I

I
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1* M O V E

Move moves a specified number of characters from one location
to another,

Arguments: count number of characters to be moved
from pointer to string to be moved
to pointer to receiving location

Va riables:
counter

*/

m t  move(from ,to,count) char *from , A t e ;  m t  count;{
,‘* Declarat ion of variables  A/

m t  i;

for (i — 0; 1 < count; i++) *t04.4. a *from9_+.;
retii rn;
I
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S E A R C H . I

Search .i is the include file of structures and defines used to
access the search file x val.

The value file contains the names of all of the values for a
given field and a hash table for quick access to those names . The
numbers of the laws that belong In a given set are found in a separate
file named x.Iist (where x is th e field name).

The value file starts with the hash table for max hash nun 1- 10
wo rds. The hash table containg I word per hash number , e i the r  0 or the

• value_number of a value that hashes he re. If a slot is full , and the
value is different from the value to be Inserted , the hash_number Is
simply inc remented by one. This kind of hash table , while exceedingly
simple to build , tends to get cluttered when it is over 60~ full. For
this reason, max_hash_nun is chosen to be a large number.

Each set has a value numbe r greater than 0. The next N records
(one per set) are 64 characters long. Each record contains 62

• cha rac te rs for the set name, and an integer telling where in the list
file the laws list for that set starts.

The list file is simply lists of law numbers terminated by
19990.

#de f ine hash_size 4011
# d e f i n e  lawset_size 3000
‘!define riax hash mum 4001
//define max_laws 1501
#define val_table_start 7958

struct val record
{
char value(62];
m t  f i r s t_law;
I;

,‘* Declaration of global variables for the retriever A , ’

char  *fld name (143, *old req_loca tion , A req location ;
char field_is searchahle (14];
char punc tua t ion j l 2 R ) , request[122], t enp_f ile_name (12], word [62];
m t  clien t , debugging , reading_commands , requests;

159

_ _ _ _ _ _ _ _ _ _  
•



~ 
• •

•• • —.—--~~~----- •

CERL DISTRIBUT ION

Chief of Enciineers
ATTN : DAEN :MCZ_S
ATTN : DAEN-ASI-L (2)
ATTN : DAEN-RDL
ATTN : DAEN-M CE-D
Dept of the Army
WASH DC 20314

Defense Documentation Center
ATTN : DDA (12)
Cameron Station
Al exandria , VA 22314

~~ 
•



Wel~j~~ Rjj~ki L
System d~Euii~ itation for Computer - aided Environ -

mental Legislative Data System. - Champaign, IL : Con-
struction Engineering Research Laboratory ; Springfield,
VA : available from National Technical Information
Service, 1978.

159 p. ; 27 cm. (Special report — Construction
Engineering Research Laboratory ; N-31)

1. Environmental law — data processing. I. Title. II.
Title : Computer - aided Environmental Legislative Data
System. III. Series : U.S. Construction Engineering
Research Laboratory. Special report ; N—3l.

L •~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~


