s
D V’f“"&"{ @g“
PR ] ;

2o R
SN L b

. EPA-450/3-714-045-1
g&fﬂj

COMPREHENSIVE DATA HANDLING
SYSTEM, AIR QUALITY DATA HANDLING
SUBSYSTEM (AQDHS-II) PROGRAM
DOCUMENTATION AND USER’S GUIDE
SECOND EDITION

il Y ]

by

The Research Triangle Institute
Operations Analysis Division
Research Triangle Park, North Carolina 27709

Contract No. 68-02-1386, T.O0. 14
EPA Project Officer: Lloyd Hedgepeth

Prepared for

ENVIRONMENTAL PROTECTION AGENCY
Office of Air and Waste Management
Office of Air Quality Planning and Standards
. Research Triangle Park, N. C. 27711

April 1977



This report is issued by the Environmental Protection Agency to report
technical data of interest to a limited number of readers. Copies are
available free of charge to Federal employees, current contractors and
grantees, and nonprofit organizations as supplies permit from the Air
Pollution Technical Information Center, Envirohmental Protection Agency,
Research Triangle Park, North Carolina 27711; or, for a fee, from the
National Technical Information Service, 5285 Port Royal Road, Springfield,
Virginia 22151.

This report was furnished to the Environmental Protection Agency by the
Research Triangle Institute, Research Triangle Park, North Carolina 27709,

in fulfiliment of Contract No. 68-02-1386, T.0. 1l4. The contents of this
report are reproduced herein as received from the Research Triangle Institute.
The opinions, findings, and conclusions expressed are those of the author

and not necessarily those of the Environmental Protection Agency. Mention

of company or product names is not to be considered as an endorsement by the
Environmental Protection Agency.

Publication No. EPA-450/3-74-045-1

ii



3.0

4.0

TABLE OF CONTENTS

Preface . . . . .+ . < . . . .

Introduction e e e e e e e e e e e e

Air Quality Data Handling Subsystem (AQDHS) Overview

2.1 Organization . . . . . . . . . .

2.2 Communication and Data Formats . . . . . .
2.2-1 Master File . . . . . . . . . .
2.2-2 Master File Maintenance Transactions

2,3 Routines . .+ .+ + « + 4 e 4. e

Conversion Programs . . . . . .+ . . .

3.1 0ld AQDHS File to New AQDHS Input . . . .
3.1.1 Organization e e e e e e e e
3.1.2 Communication and Data Formats .

3.1.3 Routines . . . . . . . . . .

3.2 0ld AQDHS (SAROAD) Input to New AQDHS Input
3.2.1 Organization e e e e e e e ..
3.2.2 Communication and Data Formats e e e
3.2.3 Routines . . . . . . . .

3.3 AQDHS File to SAROAD Input . . . . . . .
3.3.1 Organization e e e e e e e e
3.3.2 Communication and Data Formats . . .
3.3.3 Routines . . . . .. . . . . .

Table Maintenance . .« + « =+ =+« « + .+ .« .

4.1 Parameter Code Table Maintenance ., . . .
4.1.1 Organization e e e e e e e e
4.1.2 Communication and Data Formats . e .
4.1.3 Routines . . . . . < . . . . .

4.2 Site Code Table Maintemance . . . . . . .
4.2,1 Organization e e e e e
4.2.2 Communication and Data Formats ...

4.,2.3 Routines . . .« . < . . o« < .

iii

.

.

(R

10
15
23
27
28
29
31
32
33
34
36
37
38
39
41
42
43
44
46
48
49
52
53
55
56



5.0

6.0

7.0

4.3

Parameter Standards Table Maintenance . e e
4.3.1 Organization e e e e e e e e .
4,3.2 Communication and Data Formats . e

4.3.3 Routines . . ¢+ « ¢ ¢« ¢ o « o o

File Maintenance and Transaction Editor . . . .
5.1 Transaction Editor . . . . « .+ « .« . .
5.1.1 Organization . . . .+« ¢« « « o
5.1.2 Communication and Data Formats e s »
5.1.3 Routdnes . . . . . ¢ & o o« o
5.1.4 Option Card . « .« + &« o o o =« o
5.1.5 Transaction Editor Diagnostic Messages .
5.2 File Maintemance . . .« « &+ « o o o o
5.2.1 Organization . . . ¢ « ¢« « o o
5.2.2 Communication and Data Formats . . .
52.3 Routinmes . . .+ ¢« v ¢ ¢ o o o o
5.2.4 Optdom Card . . .« « =« &« & « o o
5.2.5 File Maintenance Diagnostic Messages .
Data Retrieval . . . ¢« ¢ ¢ ¢« o o o« o o+ o
6.1 Retrieval Lanuage Processor . . o« « o« o
6.1.1 Retrieval Control Card Descriptions . .
6.1.2 AQDHS-II Retrieval Language e s o e
6.1.3 COBOL Specifications Placed In Line . .
6;1.4 COBOL Statements Obtained From Copy Member
6.2 Retrieval Requests o+ « o o o o o s o o
6.3 Precautions and Constraints . « + o o o o
6.4 Retrieval Inputs e o o e e e ® e & =
6.5 Retrieval Qutputs « « o o « o o =+ o =
Output Programs e s+ o o o e o o o o s .
7.1 Detail List Program « o « o o o o o « =
7.1.1 Edit Checks « o o « & o o o o .
7ele2 INDUES @ o o o o o o o o o o o
7.1e3 Outputs o o o o o o o o o o o
7.2 AQDHS-II Sliding Average Program o« « o o o

7.2.1 S8Sliding Average Program Edits . . . .
7.2.2 Sliding Average Program Inputs « .« «
7.2.3 8liding Average Program Outputs . . .

iv

59
61
63
64
67
68
69
70
71
72
73
74
75
76
77
78
80
81
85
88
90
96
98
99
100
104
105
106
107
109
111
117
119
119-3
120
122



8.0

7.3

7.4

7.5

7.6

Data Analysis . . . . .

7.3.1 Organization . . . . . . . .

7.3.2 Communication e e e e e e

Statistical List . . .. . . . . . .

7.4.1 Organization . . . . . . . .

7.4.2 Communication and Data Formats . .

7.5.3 Routines . . . . . . . . .

File Flagging . . . . . . « . .+ .

7.5.1 Answer File Flagging . . . . .
7.5.1.1 Organization ..
7.5.1.2 Communication and Data Formats
7.5.1.3 Routines . . . .

7.5.2 Parm-Code-Key File Flagging .
7.5.2,1 Organization e e e 4
7.5.2.2 Communication and Data Formats
7.5.2.3 Routines . . . . . .

Table List Programs . . . . . . .

7.6.1 Parameter-Unit Code Print Program .
7.6.1.1 Organization e e e
7.6.1.2 PXMETHOD Completion

7.6.2 Site Code Print Program . . . .
7.6.2.1 Organization .
7.6.2.2 PXSITE Completion . . .

7.6.3 Parameter Standards Print Program .
7.6.3.1 Organization e e e .

7.6.3.2 PXPRMSTD Completion

File Merging . . . . . . . .

8.1

File Merge Program . . . . . .+ . .
8.1.1 Organization . . . . .. . .
8.1.2 File Archiving . . . . . .
8.1.3 Sample Merge . . . . . .

8.1.4 AXMERGE Messages e e e .

123
125
128
130
131
133
134
135
136
137
139
140
141
142
144
144-1
144-2
144-3
144-4
144-6
1447
144-38
144-10
144-11
144-12
144-13
145
145-2
145-3
145-5
145-8
145-10



Appendix
Appendix
Appendix
Appendix
Appendix

o o = >

=

Code Tables .

-

AQDHS Diagnostic Messages .

Program Modification

Cataloged Procedures

AQDHS Load Sheets

.

vi

146
151
154
165
264




FIGURES

2.1.1 AQDHS System Data Flow . . . . .. .. .. . .+ .+ .« . 1
2.2-1.1 AQDHS Master File Record Format . . . . . . . . . 11
2.2-2.1 AQDHS File Maintenance Transactions . Y
2.3.1 AQDHS - Organization A ¢}
3.1.1 BXCONVRT - Organization e 1
3.2.1 CXCONVRT - Organization . 35
3.3.1 AXCONVRT - Organization )
4.1.1 HXTABLEl - Organization - ¥
4.1.4 Parameter Code Table Transactions . . . . . . . . 50
4.2.1 HXTABLE2 — Organization O Y
4.2.4 Site Code Table Transactionm . . . . . . .+ . . . 57
4.3.1 HXTABLE3 - Organization O Y
4.3.4 Parameter Standards Table Transaction . . . . . . . 65
5.1.1 TXTREDIT - Organization S A
5.1.4-1 General Format of Transaction Edit Option Card . . . . 72-1
5.2.1 FXFIILMNT - Organization e e e e e e e e e e w52
5.2.4-1 General Format of Maintenance Option Card e e e .. 78-1
6.0.1 Schematic of Retrieval Process . . . . . . . . . 84
6.1.1 Retrieval Control Card Format e e e e e e e .. 87
6.1.2 Valid Data Names For Retrieval Specification e v e . 94-1
7.1.2-1 Examples of Valid and Invalid Display Option Statements

for Processing Sliding Average Values Files . . . . . 113
7.1.2-2 Examples of Valid and Invalid Option Control Card

Statements for Processing Standard Answer Files . .« . 116

7.1.3-1 Examples of Standard Answer Reports e e e e e .. 11742
7.1.3-2 Examples of Sliding Average Reports e+« + « .« . 118
7.2-1 Maximum Interval Size for Sliding Average Calculation . 119-2
7.2.2 Examples of Valid and Invalid Sliding Average Control

Card Statements . . . . . o« o+« . o« . . . o121
7.3.1 DXSTATIS - Organization e VY
7.4.1 SXPRINTS - Organization o e ¥/
7.5.1-1 MXSENTNL - Organization e (T
7.5.2-1 NXSENINL - Organization %

vii



FIGURES (Continued)

7.6.1.1-1 Example Input Run Stream For PXMETHOD e e e« e . 144-5.1
7.6.1.1-2 Example Output From PXMETHOD e e e e e e e e . o 144-5.2
7.6.2.1-1 Example Input Run Stream For PXSITE . . . . . . . 144-9.1
7.6.2.1-2 Example Output From PXSITE . . . . . . . . . . 144-9.,2
7.6.3.1-1 Example Input Run Stream For PXPRMSTD e e e e ..o l44-12.1
7.6.3.1-2 Example OQutput For PXPRMSTD . . . . . . . . . . 144-12.2
8.1.1~1 AXMERGE - Organization T
8.1.2-1 File Archiving . . . . . . .+ . . . .+ .+ . . 1457
8.1.3-1 AQSMERGE - Organization . . . . . . . .+ .+ . . 145-9

viii



PREFACE

This version of the Air Quality Data Handling Subsystem (AQDHS) of the
Comprehensive Data Handling System (CDHS) is a major revision of and
completely replaces the version of AQDHS described in APTD-1086. Con-
version programs have been provided to assist the user in his transfer
from the old AQDHS to the new AQDHS. Unless specifically mentioned, any
occurrence of the term AQDHS refers to this version of AQDHS and not the

previous version.

All of the programs in this subsystem have been written in ANS COBOL with
the exception of one program. The Data Analysis program has been written

in ANS FORTRAN for the Level G IBM FORTRAN-IV compiler.

This second edition, EPA-450/3-74-045-1, reflects changes to the system

that have taken place since the original publication of this manual.



1.0 INTRODUCTION

This document is aimed at two diffevent audiences. Its primary target

is the person who will be using the Air Quality Data Handling Subsystem
(AQDHS) of the Comprehenmsive Data handling System (CDHS). By referring
to the general program write-ups, input card formats, and cataloged pro-
cedures, the AQDHS user should be able to use the system without reference
to detailed program documentation. However, sufficient detailed docu-
mentation is provided for the programmer responsible for the maintenance
of AQDHS. This documentation takes the form of flow diagrams, organi-
zation, data formats and subroutines for each program in AQDHS, as well

as several appendices. With these goals in mind, the document is organ-

ized in the following fashion:

o Section 2.0 - Contains an overview of AQDHS, a brief func-
tional description of each program comprising the system,
and a detailed discussion of the system master file and the

transactions required to build the master file.

o Sections 3.0 through 7.0 - Contain detailed functional descrip-
tions of each program in AQDHS, along with complete instructions
on the use of all program functions. Following these are the
descriptions of program logic, organization, data formats and
subroutines for each program. The sections are organized as

follows:

Section 3.0 - Conversion programs
Section 4.0 - Table Maintenance programs
Section 5.0 - File Maintenance and Transaction Editor

programs

Section 6.0 - Data Retrieval programs

Section 7.0 - Output programs




In general, each program in AQDHS is organized in the top-down manner

in which higher level programming modules execute one or more lower level
modules to perform specific functional tasks. These lower level modules
may in turn execute still lower level modules to perform other specific
tasks. Each module has one entry and one exit only. Thus, each program

basically consists of a hierarchical structure of programming modules.

In addition, each program in AQDHS is programmed using structured pro-
gramming techniques. These techniques include using only three basic
types of programming construction blocks (IF/ELSE, DO and PROCESS) and
preclude the use of explicit branches. These techniques, along with the
top-down organization, make for programs which are extremely readable with
straightforward logic and no branching to confuse the program flow. This

also enhances the maintainability of the programs which comprise the system.

Because of the advanced manner in which AQDHS was developed, it became
obvious that the standard method of program documentation, instruction by
instruction and field by field, would not provide the level of infor-
mation about the programs necessary for valid understanding. Therefore,
the AQDHS programs have been documented by first describing their hier-
archical top-down structure and then giving detailed descriptions of each
main module within the structure. Thus, the serious AQDHS user can find
his way directly into virtually any subroutine of a given program where

he will then find the programming details in the structured code.

In addition, descriptions of all important data areas and all crucial high
level modules within each program have been provided as well as hierarchi-

cal flow charts of each program.



2.0  AIR QUALITY DATA HANDLING SUBSYSTEM (AQDHS) OVERVIEW

When dealing with atmospheric pollution, it is necessary to amass, catalog,
sort, evaluate, and perform calculations upon large volumes of data. The
Air Quality Data Handling Subsystem of the Comprehensive Data Handling
System provides a systematic method for collecting this data in a data base
that will provide a central source for the information needed to help
control air pollution. If the system is to be helpful, it must maintain
the data base, keeping the information current, and provide a means for

access to the information, presenting it in a usable form.

The Air Quality Data Handling Subsystem provides the ability to create and
maintain, and to retrieve and print data from the data base. The creation
and maintenance is accomplished with the File Maintenance program. This
program allows the user to keep his data base information current and useful.
Access to the data base information is provided by the Retrieval program

set. These programs provide the means of extracting desired information from
the data base. The output print programs are then used to convert the
extracted information to a form readable by the user. These three func~-

tions form the basic system.

In addition to the basic system, several preprocessor and postprocessor
programs are provided which perform functions necessary to make this system
compatible with existing systems. All of the system programs are described
in detail in the following sections.
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2.1 ORGANIZATION

AQDHS is organized around two main programs, File Maintenance and
Retrieval. There are seventeen other programs in the system that
perform service functions. The interface for the programs that feed
the File Maintenance program is the AQDHS transaction card. The

AQDHS master file serves as the interface for the other programs.
The AQDHS components are:

° 0l1d AQDHS File to New AQDHS Input - Converts existing

AQDHS files to new AQDHS transactions for building a new

AQDHS master file.

° 01d AQDHS (SAROAD) Input to New AQDHS Input - Converts old

AQDHS transactions (SAROAD format) to new format AQDHS

transactions.

Parameter Code Table Maintenance - Maintains a table

containing the valid combinations of parameter, method and
unit codes along with their descriptions plus the minimum

detectable value of the parameter.

Site Code Table Maintenance - Maintains a table containing

the valid combinations of state, area, site, agency and

project codes along with a description of the site.
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Parameter Standards Table Maintenance -~ Maintains a table

containing state and federal standards for parameters.

Transaction Editor - Edits file maintenance transactions and

converts them to an internal form usable by File Maintenance.

File Maintenance ~ Creates and maintains the AQDHS master file.

Retrieval Language Processor - Generates a COBOL program to

retrieve records from the master file based on user

specifications.

Retrieval - Generated by the Retrieval Language Processor.

Detail List - Provides a detailed formatted listing of the

contents of the master file.

Sliding Average - Formats each record in a sliding average

answer file and computes a sliding average of the readings

contained therein.

Answer File Flagging -~ Appends an end-of-file (EOF) sentinel

record to the answer or master file for use by Data Analysis.

Parm-Code-Key File Flagging - Appends an end-of-file (EOF)

sentinel record to the key portion of the parameter, method,

unit codes table file for use by Data Analysis.
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O

Data Analysis — Performs various statistical analyses on

the readings in the master file.

Statistical List - Formats the results of the analyses

performed by Data Analysis.

° AQDHS-II File to SAROAD Input - Extracts new and changed

readings in the AQDHS file and generates magnetic tapes

for submission to SAROAD.

Site Code List - Provides a detailed formatted listing of

the site code file.

Parameter Code List -~ Provides a detailed formatted listing

of the parameter code file.

Parameter Standards List — Provides a detailed formatted list-

ing of the parameter standards file.

° AQDHS-II File Merge - Merges two distinct AQDHS-II master

files into one master file.

Figure 2.1.1 illustrates a possible data flow through AQDHS-TI.
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2.2 COMMUNICATION AND DATA FORMATS

2.2-1  MASTER FILE

The AQDHS master file record is designed to contain all data related to
a particular parameter collected at a specific site. Each record
represents a certain logical period of time--the length of the period
being determined by the interval at which samples are taken. For any
sampling interval less than 24 hours, the record represents one day's
worth of data. Daily and weekly sampling intervals are contained in
records representing one month's worth of data. Monthly and quarterly
sampling intervals yield records representing a full year's worth of
data. All records have the same format and are variable in length,
with the length being determined by the number of readings actually
stored in the record, not the maximum possible. For instance, a record
for hourly intervals could hold a maximum of 24 readings. If readings
1, 3 and 6 were supplied when the record was created, the physical
record would be 6 readings long, with reading 2, 4 and 5 filled with 9s

to indicate a null value.

The AQDHS master file records will also store composite data. The
composite readings are grouped in records representing a full year's
worth of data with the exception of weekly composite data. Weekly

composite data is stored one reading per record.

The format of the master file record is illustrated in Figure 2.2-1.1,

10




AQDHS Master Tecord

Pogition
1

2

3 - 4
5 - 8
9 -11
12

13 - 14
15

16 - 17
18 - 19
20 - 21
22 - 23
24 - 28
29 - 30
31 - 32
33

34 - 35
36

37 - 40

Format

«X
9999
999

99

99
99
99
99
99999
99
99

jte]

99
Ik
9999

Symbol

Numeric
Numeric
Alphameric
tNumeric
Numeric
Alphahetic
Numeric
Alphareric
Numeric
Numeric
Humeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Alphabetic

Numeric

Description

Action Code
Form Code
State Code
Area Code

Site

Agency

Project

Time Code

Year

Honth

Nay

Start liour
Parameter Code
“lethod Code
Unit Code
Decimal Code
Number of Readings
Status Tlag

NData TField

Note: Positions 36 -~ 40 may be repeated to include more than one reading

in the 'laster Record.

The number of repetitions is determined by the

value in the Number of Readings field.

AQDHS Master Record Tormat
Figure 2.2-1.1
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2.2-1.1 DEFINITION OF AQDHS MASTER FILE RECORD FIELDS

Action Code: This code indicates the last actlon that was performed on
this record. The action codes are two (2) for Add and three (3) for

Change.

Form Code: The three SAROAD transmittal-form codes currently accepted by
AQDHS are: form #1, less than 24-hour sampling interval; form #2,
24-hour or greater sampling interval; and form #3, multiple station
form. The corresponding AQDHS forms use the same form codes. Form

#2 is also used for composite data.

State Code: State names are arranged in alphbetic sequence and assigned
numbers from 01 to 52. To maintailn consistency, both the District

of Columbia and the territory of Puerto Rico are considered as states.

Area Code: Within each state the names of all incorporated areas with a
population of more than 2500 and all counties are arranged alpha-
betically and assigned a four-digit number. County codes are used

only for stations located outside incorporated areas.

Site: Specific sampling sites are designated by a three-digit number that
permits a maximum of 999 sites 1in each city or county area within a
state. Users are advised to contact the National Aerometric Data
Bank to obtain their site codes. The valid SAROAD site codes from
NADB will be used by the edit program when the transaction cards

are checked.

Agency: The type of agency responsible for the sampling is designated by
a single, alphabetic code. The current agency codes are shown in
Appendix A, Table 1.

Project: The project codes classify projects according to the purpose
of the project under which the data is generated. The principal

categories are shown in Appendix A, Table 2.




Time Code: A single-digit alphameric code. The time codes used by AQDHUS

to indicate sampling intervals are shown in Appendix A, Table 3.

Year: The AQDHS date validation check accepts years from 1960 to the

current year.

Month: The AQDHS date validation check accepts months from 01 to 12.

Day: The AQDHS date validation check accepts days from 0l to the maximum

for each month. The maximum for February is 29.

Start Hour: A two-digit numeric code that indicates the hour of the first

reading. The range of hours is from 00 to 23.

Parameter Code: A five-digit numeric code which permits a branching sub-
categorization of pollutants. A list of currently assigned codes

may be found in EPA Publication No. APTD-0633; SAROAD Parameter

Coding Manual.

Method Code: A two-digit numeric code designating the methods of collec-

tion and analysis. A list of valid codes may be obtained from EPA.

Unit Code: A two-digit numeric code used to designate the unit of measure-
ment. A list of valid unit codes may be obtained from EPA. A partial

list may be found in Appendix A, Table 4.

Decimal Code: A single-digit numeric code from 0 to 4 which indicates
the number of digits in the data field that are to fall to the right
of the decimal point.

Number of Readings: A two-digit numeric field that indicates the number
of Data Fields and Status Flags that are in the record. This number
is generated by the File Maintenance program and is used by the out-

put programs.

13



Status Flag: This is a single-digit alphabetic code that indicates that
the associated Data Field has been sent to SAROAD (value is 'S'"),
or is to be sent as an Add Record (value is 'A'), or Change Record
(value 1s 'C'). The flag is set by the File Maintenance program
and by the ADQHS File to SAROAD Input conversion program.

Data Field: The data fields contain the data as a four-digit number

right-justified with leading-left zeros.

14




2,2-2 MASTER FILE MAINTENANCE TRANSACTIONS

The master filc is constructed from the information contained on the

AQDUS {input transaction cards. These are three types of cards: Format 1,
Format 2 and Format 3. The TFormat 1 transactions are used to enter read-
ings taken at less than daily intervals. The Format 2 and Format 3 trans-
actions are used to enter readings taken at daily or greater than daily
intervals. TFormat 2 allows readings for multiple paramcters to be enterecd
while Tormat 3 allows readings from multiple stations to be entered. For-

mat 2 transactions are also used to enter composite data.

Figure 2.2-2.1 illustrates the formats of the various transactions.

15



Format 1 AQDHS Transaction

Columns

2-3
4~7
8-10
11
12-13
14
15-16
17-18
19-20
21-22
23-27
28-29
30-31
32
33-36
37-40
41-44
h5-48
49-52
53-56
57-60
61-64
65-78
79

80

Format

99999
99
99

9999
9999
9999
9999
9999
9999
9999
9999

Symbol

Numeric
Alphameric
Numeric
Numeric
Alphabetic
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
HJumeric
Numeric
Numeric
Mumeric
Numeric
Numeric
Numeric

Numeric

Alphabetic

Numeric

Description

Form Code
State Code
Area Code
Site Code
Agency Code
Project Code
Time Code
Year

Month

Day

Start Hour
Parameter Code
Method Code
Units Code
Decimal Position
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Unused
Status Flag

Action Code

AQDHS File Maintenance Transactions

Figure 2.2-2.1
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Format 2 AQDHS Transactions

Columns

2-3
4-7
8-10
11
12-13
14
15-16
17-18
19-20
21-22
23-27
28-29
30-31
32
33-36
37-50
51-64
65-78
79

80

Format

XX
9999
999

99

99
99
99
99
99999
99
99

9999

Symbol

Numeric
Alphameric
Numeric
Numeric
Alphabetic
Numeric
Alphameric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Numeric

Alphabetic

Numeric

Description

Form Code
State Code
Area Code

Site Code
Agency Code
Project Code
Time Code

Year

Month

Day

Start Hour
Parameter Code
Method Code
Units Code
Decimal Position

Reading

Repeat Columns 23-36
Repeat Columns 23-36
Repeat Columns 23-36

Status Flag

Action Code

AQDHS File Maintenance Transactions

Figure 2.2-2.1
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Format 2 AQDHS Composite Tramsaction

Columns

17-18
19-20
21
22

Format Symbol
99 Numeric
99 Numeric
Numeric

X Alphameric

Description

Period

Number of Samples
Composite Type
Time Code*

All other fields have the same format and meaning as those in

the standard Format 2 transaction.

* Use SAROAD time code (APTD-0663 - Code Table 3) instead of AQDHS time

code.

AQDHS File Maintenance Transactions

Figure 2.2-2.1 (continued)
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Format 3 AQDHS Transaction

Columns

Format

XX

99

99999
99
99

99
99
99
99
9999
999
9999

Symbol

Numeric

Alphameric
Alphabetic

Numeric

Alphameric

Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Numeric

Alphabetic

Numeric

Description

Form Code
State Code
Agency Code
Project Code
Time Code
Parameter Code
Method Code
Units Code
Decimal Position
Year

Month

Day

Start Hour
Area Code

Site Code

Reading

Repeat Columms 24-36
Repeat Columns 24-36
Repeat Columns 24-36

Unused
Status Flag

Action Code

AQDHS File Maintenance Transactions

Figure 2.2-2.1
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2.2-?.1 DEFINITION OF AQDHS FILE MAINTLENANCE TRANSACTION FILLDS

Action Code: Indicates the action to be performed by this transaction.

Valid codes are:

1 - Delete
2 - Add
3 - Change

Agency Code: Identifies the agency responsible for these readings. Valid

codes are found in Appendix A, Table 1.

Area Code: Identifies the area in which the sampling site is located.

Composite Period: Identifies the period during which the composite

sample was taken. Valid codes are:

01 - 04 Quarterly and Seasonal Composite
01 - 12 Monthly Composite

D1 - 52 Weekly Composite

00 Annual Composite

Refer to APTD - 0663 for a full discussion of composite data.

Composite Number of Samples: Indicates the number of individual samples

that were composited.

Composite Time Code: Indicates the interval at which the individual
composited samples were taken. This time code should be taken
from Code Table 3 in APTD-0663 rather than from Appendix A,

Table 3 in this document.

Composite Type: Indicates the interval at which the samples are com-
posited. Valid codes are:
1 - Quarterly Composite

2 - Seasonal Composite




3 -~ Monthly Composite
4 - Weekly Composite
5 - Annual Composite
Day: The day of the month on which the sample was taken.
Decimal Position: A single-digit number from 0 to 4 which indicates the
number of digits in the reading that are to fall to the right of
the decimal point.

Form Code: The identification number of the form being used; 1, 2 or 3.

Method Code: Identifies both the collection method and the analysis

method of the parameter being measured.

Month: The month of the year during which the sample was taken.

Parameter Code: Identifies the parameter being measured. Refer to

APTD-0633 for a full 1list of currently accepted parameter codes.

Project Code: Identifies the project in association with which the
sample was taken. Valid codes are found in Appendix A, Table 2.

Reading: The value of the sample taken.

Site Code: 1Identifies the site at which the sample was taken.

Start Hour: On the Format 2 and Format 3 transactions, the hour at
which the sample was taken. On the Format 1 transaction, the

hour at which the first reading was taken.

State: Indicates the state (or other geographic division) in which
the sampling site is located.
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Status Flag: Indicates the status of the readings on the transaction.
Valid codes are:
S previously sent to SAROAD
blank to be sent to SAROAD

Time Code: 1Indicates the interval at which the samples were taken. Valid
codes are found in Appendix A, Table 3.

Units Code: Indicates the units in which the parameter was measured.
A partial list may be found in Appendix A, Table 4.

Year: The year in which the sample was taken.

o
T



2.3 ROUTINES

Within each program in AQDHS, certain similarities of construction and
format will immediately become apparent. The top level paragraph (the
one with which execution begins) in each COBOL program is named
ROOT-SEGMENT. This paragraph controls, on a gross level, the sequence

of execution of all other paragraph in the program. ROOT-SEGMENT performs
at least three other paragraphs in this order: PCM-INIT, MAIN-LOOP,
WRAP-UP. Within ROOT-SEGMENT there may be other paragraphs performed

or other READS, WRITES or switch settings to tailor ROOT-SEGMENT to

the particular program, however, the three basic paragraphs remain.

o PGM~INIT
This paragraph performs whatever program initialization
functions are necessary. These generally consist of
opening all files, clearing work areas and initializing

switches.

o MAIN-LOOP
This paragraph controls the main-line processing of the
program. Usually, this consists of reading an input
record and, based on that input, determining the action

to be taken.

o WRAP-UP
This paragraph performs whatever program termination
functions are necessary. These usually consist of
writing program execution statistics messages and

closing all files.

Because the paragraphs ROOT-SEGMENT, PGM-INIT, MAIN-LOOP and WRAP-UP are
found in each COBOL program in AQDHS and their functions are similar,
the detailed program documenation usually begins with a description of

MAIN-LOOP.

Figure 2.3.1 shows the general AQDHS program organization.
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During the development of AQDHS, it became apparent that many programs
had certain identical functions to perform. For example, each program
needed a print routine to control the printing of any messages it may
have. Whenever a function performed by more than one program could be
identified and could be accomplished by identical code, a paragraph or
group of paragraphs was developed to fulfill the functions. These
functional modules could then be "plugged into" any program needing this
function. The use of ''global code' aided greatly in the reduction of
coding time and effort during the development of AQDHS. Some of the
global modules are identified below.

o PRINT-ROUTINE

This routine controls the printing of any messages from
the program to the user. It keeps track of the number
of lines printed on the page and handles the printing of

titles at page overflow.

o BUILD-TABLES

This routine reads in the valid site code table file and
the key portion of the parameter, method, unit codes

table file and builds them as arrays in core storage.

o BUILD~-PARM-DESCRIPTION

This routine reads in the description portion of the
parameter, method, unit codes table file and builds it

as an array in core storage.

o BUILD-STANDARDS-TABLE

This routine reads in the parameter standards table

file and builds it as an array in core storage.

(o] SEARCH-TABLES

This routine searches the valid site code table array
and the parameter, method, unit codes table array and

returns the subscripts of the correct entries.
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LOCATE-STANDARD

This routine locates the appropriate state and federal standards
for the parameter in question. Refer to section 4.3 for a

discussion of the selection algorithm.

ERROR-ROUT INE

This routine handles the printing of error messages.



ROOT-SFGMENT

l‘(.‘f“]--INl I MATN-LOOP

AOBHS - Orpanication
Figure 2.7.1

WRAP-UP




3.0 CONVERSION PROGRAMS

AQDHS provides three conversion programs to aid in entering data into
and extracting data from the AQDHS master file. Two provide conversion
of data for input to AQDHS. They are the 0ld AQDHS File to New AQDHS
Input and the 01d AQDHS (SAROAD) Input to New AQDHS Input conversion
programs. The AQDHS File to SARCAD Input conversion program extracts
data from the AQDHS master file for submission to SAROAD.
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3.1 OLD AQDHS FILE TO NEW AQDHS INPUT

The 01d AQDHS File to New AQDHS Input conversion program extracts the
information contained in an old format AQDHS master file and converts
it to the new AQDHS input format. These transactions may then be run
through the Transaction Editor and File Maintenance programs to build

a new format AQDHS master file.

ALl data in the old AQDHS master file should be sent to SAROAD before
the conversion to the new AQDHS master file as this program sets

the status flag to 'S', indicating that the data has been sent to
SAROAD.,

In order for this conversion program to work correctly, the format of
the old AQDHS master file must correspond to the file description in

APTD-1086. Any other file format will cause unpredictable results.

The name of the load module is BXCONVRT.
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’ 3.1.1  ORGANIZATION

The 0ld AQDHS File to New AQDHS Input conversion program is organized
in a top down, modular structure. There is only one entrance and one
exit from the program, both contained in the highest level module.
Each lower level module invoked has the same characteristics: one

entrance and one exit,

o MAIN-LOOP
This routine is performed by ROOT-SEGMENT until an
end-of-file is detected on the old AQDHS file. First
the time codes are checked for form-1, form~2, or an
invalid form number. If it is a form-1 (less than
daily sampling interval), CONVERT-TO-FORM-1 is
performed. If it is a form-2 then CONVERT-TO-~FORM-2
is performed, otherwise an error message is printed.
Finally, READ-ROUTINE is performed which reads the

‘ next old AQDHS record.

o CONVERT~-TO~-FORM-1
This routine builds a new AQDHS input record. First
the data fields are moved. Then EXTRACT-TRANS-1 is

performed which edits and moves the valid readings
to the new record. If there are any readings in the
new record then WRITE-ROUTINE is performed which writes

a new AQDHS record.

o CONVERT-TO- FORM-2
This routine builds a new AQDHS input record. First
the data fields are moved. Then EXTRACT-TRANS-2 is

performed which edits a specific data field and moves
it to the new record; afterwards, WRITE-ROUTINE is

performed.

. Figure 3.1.1 shows the organization of BXCONVRT.



MATN-LOOP

CONVERT-TO- CONVERT-TO-
IFORM -] FFORM=?

I -
EXTRACT = EXTRACT -
THANS -1 TRANS- 2

BXCONVRT - Ovgawvization
Figure 1.1.1
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3.1.2 COMMUNICATION AND DATA FORMATS

The following defines the usage of certain working storage names:

o END-OF-FILE-SW

May contain TRUE or FALSE. If true, a data set end-
of-file has been detected.
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3.1.3 ROUTINES

The following are major subroutines of the 01d AQDHS File to New AQDHS

Input conversion program.

o PRINT-SARQAD~-RECORD
This routine reformats the old AQDHS file record

and prints it out.

o READ-ROUTINE

This routine reads an AQDHS record and performs

PRINT~-SAROAD-RECORD.

o WRITE-ROUTINE

This routine writes a new AQDHS record.
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3.2 OLD AQDHS (SAROAD) INPUT TO NEW AQDHS INPUT

This program accepts old AQDHS (SAROAD) format transactions and action
cards and outputs new AQDHS format transactions. These transactions

may then be used to create or update the AQDHS master file,

An action card indicates the action to be performed by all old AQDHS trans-
actions following it until the next action card is encountered. Action
cards are identified by a '$' Iin column 1 and an action code in column 2.
There are three valid action codes: '1', '2', and '3'. 'l1' signals
'delete', '2' indicates 'add' and '3' means 'change'. A '$4' card is a
status flag card and indicates that all old AQDHS transactions following

it have been sent to SAROAD and the program begins generating a status

flag of 'S' on the new AQDHS output transactions. This status flag code
does not override the action code currently in effect (1, 2 or 3) nor

can it be reset for the rest of the execution of the program.

The name of the load module is CXCONVRT.
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3.2.1  ORGANIZATION

The 01ld AQDHS (SARCAD) Input to New AQDHS Input conversion program is
organized in a top down, modular structure. There is only one entrance
and one exit from the program, both contained in the highest level
module. fach lower level module invoked has the same characteristics:

one entrance and one exit.

o MAIN-LOQP
This routine is performed by ROOT-SEGMENT until an
end-of-file is detected on the input file. First the
input record is tested for an action card and, if it
is, the action code is saved. If it is a valid trans-
action, then CONVERT~TRANS is performed which branches
to CONVERT-TRANS-1, CONVERT-TRANS-2, or CONVERT-TRANS-3
depending on the transaction code. Finally, READ-ROUTINE

is performed which reads the next input record.

Figure 3.2.1 shows the organization of CXCONVRT.
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CXCONVRT - Organization
Figure 3.2.1
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3.2.2 COMMUNICATION AND DATA FORMATS

The following defines the usage of certain working storage names:

o END-OF-FILE-SW

May contain TRUE or FALSE. 1If true, a data set
end-of-file has been detected.

o] SAROAD-STATUS~15-SENT-SW

May contain TRUE or FALSE. If true, the status of
TRANS~-STATUS-FLAG will be sent ('S').

0 ACTION-CODE-SAVE

Carries the value of the current action card in

effect (other than ‘'sent').
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3.2.3 ROUTINES

The following are major subroutines of the 0ld AQDHS (SAROAD) Input to

New AQDHS Input conversion program.

o CONVERT-'TRANS

This routine edits the fields on the input record
for valid data. If invalid, an appropriate error

message is printed out.

o/ READ-ROUTINE

This routine reads an input record until end-of-

file. Then TRUE is moved to END-OF-FILE-SW.

o SPLIT-TRANS-1

This routine splits the input transaction between
two work areas and re-calculates the start hour in
the second work area, 1If there is data in the work

data fields, then WRITE-TRANS is performed.
o] WRITE-TRANS

This routine writes the output transactions and

clears the transaction work area.
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3.3 AQDHS FILE TO SAROAD INPUT

The AQDHS File to SAROAD Input conversion program provides the user with
the capability of periodically extracting new or changed data from the
AQDHS master file and sending it to SAROCAD for inclusion in the National
Aerometric Data Bank. It is still the user's responsibility, however,
to notify the EPA Regional Office and the NADB when previously submitted

data is deleted from the AQDHS master file.

All data which has been previously sent to SAROAD is not re-sent. All
data which has been previously sent to SAROAD but has been changed is

sent as a change transaction. All new data is sent as an add transactionm.
As each reading is sent to SAROAD, its associated status flag is changed
from 'A' or 'C' to 'S', indicating that it has been sent. The master
file output from this program contains the same information as the

input master file except that all status flags are set to 'S'. This

master file thereby becomes to current AQDHS master file.

There are two ouput files containing transactions to be sent to the NADB.
One file will begin with a '$2' action card followed by all add trans-
actions, if any. The other file will contain a '$3' action card and all
change transactions, if any. The '$2' and '$3' cards indicate the

action to be performed by the transactions following them, add or change.

The name of the load module is AXCONVRT.
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DAL OPGANTZATION

The AQDHS File to SAROAD Input conversion program is organized in a top
down, modular structure. There is only one entrance and one exit from

the program, both contained in the highest level module. Each lower level

module invoked has the same characteristics: one entrance and one exit.

(o} MAIN-LOOP
This routine is performed by ROOT-SEGMENT until an
end-of-file is detected on the AQDHS master file.
It determines the form code and invokes the appropriate
conversion routine. 1If the record has any add or
change fields, a record is written to the SAROAD add
file or the SAROAD change file. Afterwards, a new
master file record is written and an old master file

record is read.

o] CONVERT-FORM~1 and CONVERT-FORM-2

These routines build the SAROAD transaction records.
First the ident key is moved from the master record.
Then CONVERT-TIME-CODE is performed to convert the
AQDHS time code to SAROAD time code. Next EXTRACT-DATA
is performed to build the SAROAD add or change

fields of the SAROAD tramnsaction record. 1If the add

or change fields are built, a record is then written.

Figure 3.3.1 shows the organization of AXCONVRT.
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. 3.3.2 COMMUNICATION AND DATA FORMATS

The following defines the usage of certain working storage names:

o END-OF-FILE-SW
May contain TRUE or FALSE. If true, a data set

end-of-file has been detected.

o TIME-CODE-LOCATED~SW
May contain TRUE or FALSE. If true, a match from

a master file record is equal to a time code in

the time-code~table.

o TYPE-1S-ADD-SW
May contain TRUE or FALSE. If true, a record is
written to the add file.

. o WRITE-TRANS-SW
May contain TRUE or FALSE. If true, a Form-1 record

is written.
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3.3.3 ROUTINES

The following are major subroutines of the AQDHS File

conversion program.

to SAROAD Input

EXTRACT-DATA-1

This routine extracts readings and converts all the
add or change flags in the master record to 'S',

indicating that it has been sent to SAROAD.

EXTRACT-DATA-2

This routine extracts readings and converts all the
add or change flags in the master record to 'S'.

If the status is not 'S', the INCREMENT-BY-TIME-CODE
routine is performed. Then a SAROAD add or change

record is written.

INCREMENT-BY-TIME-CODE

This routine converts the time code from the master
record to hour, day, or month for the SAROAD trans-

action record.

READ-ROUTINE

This routine writes a new master file record and

then reads the next old master file record.

WRITE-ROUTINE

This routine writes a SAROAD add or change record and

performs INCREMENT-BY-TIME-CODE.
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4.0 TABLE MAINTENANCE

Three programs are provided by AQDHS to maintain tables necessary for
editing and report formatting. They are the Parameter Code Table
Maintenance, the Site Code Table Maintenance and the Parameter Standards
Table Maintenance programs. As with File Maintenance, they are used

to create and update their respective tables.
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4.1 PARANETER CODE TABLE MAINTENANCE

The Parameter Code Table Maintenance program creates and maintains a
table containing the valid combinations of parameter code, analysis
and collection methods code, units code and the minimum detectable value

of the parameter.

The table is stored externally in two segments. The key portion of the
table, containing the parameter codes, methods codes, units codes and
minimum detectable values, is stored in one segment while the associated
description portion is stored in the other segment. The description
portion contains prose descriptions of the values contained in the

key portion of the table.

The Parameter Code Table Maintenance program operates in one of three
modes: ADD, CIIANGE and DELETE. The transactions entered into the

program determine the mode of operation.

Two transactions must be entered for each entry in the table. The table
file is searched in an attempt to match the key of the transactions with
the key of an entry in the table. If no match can be found, the program
operates in ADD mode and adds the entry described by the transactions to
the table. If a matching key is found, the description portions of the
transactions are examined. TIf they are blank, tlie program operates In
DELLTLE mode and deletes the entry from the table. Otherwise, the program
operates in CHALCE mode and replaces the description portion of the table

entry with the description portions of the transactions.

Refer to Figure 4.1.4 for a description of the transactions.
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The transactions must be sorted on the following fields before being read:

Key bytes 2-15 ascending
Transaction-id byte 1 ascending

The name of the load module is HXTABLEL.

45



4,1.1 ORGANIZATION

The Parameter Code Table Maintenance program is organized in a top down,
modular structure. There 1s only one entrance and one exit from the
program, both contained in the highest level module. Each lower level
module invoked has the same characteristics: one entrance and one

exit.

o MAIN-LOOP

This routine is performed by ROOT-SEGMENT until an
end-of-file is detected on the transaction file.
First, EDIT-TRANS 1s performed, which validates the
fields in the transactions. If the cards are valid,
LOCATE-MSTR is performed until the proper position
is located. The required update is then performed.
Finally, READ-ROUTINE is performed which reads two

cards into the transaction work area.

Figure 4.1.1 shows the organization of HXTABLEL.
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EDTT-TRANS

READ-ROUTINE
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Figure 4.1.1
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COMMUNICATION AND DATA FORMATS

The following defines the usage of certain working storage names:

END-OF-FILE-SW

May contain TRUE or FALSE. If true, a data set

end-of-file has been detected.

ERROR-FOUND-5W

May contain TRUE or FALSE. If true, an error has

been detected during the card read routine processing.

LAST-TRANS~WAS—-DELETE-SW

May contain TRUE or FALSE. 1If true, the last

transaction deleted a parameter table entry.

READ-SUPPRESSED~SW

May contain TRUE or FALSE. If true, suppresses the

reading of the transaction file.

RECORD-LOCATED-SW

May contain TRUE or FALSE. 1If true, the transactions

have been matched against the parameter table.

TRANS-REJECTED-SW

May contain TRUE or FALSE. If true, there is an error

in one or more of the input data fields being edited.

KEY-SAVE
Contains the current old parameter table key until

end-of-file, then it is replaced with high values.
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4,1.3 ROUTINES

The following are major subroutines of the Parameter Code Table Main-

tenance program.

0 COPY-MSTR
This routine performs WRITE-MSTR which writes out the
new parameter table records unless the last transaction
delete switch is on. Next, it moves the old parameter
table records to work areas. Last, READ-MSTR is per-

formed which reads the old parameter table files.

o EDIT-TRANS
This routine edits the fields in the input card for valid
data. If invalid, an appropriate error message is

printed out.

o LOCATE~-MSTR
This routine cycles through the parameter table files,
performing COPY-MSTR and WRITE-MSTR until an equal-to
or greater-than condition occurs between the old

parameter table and the input data.

o READ-CARD~ROUTINE

This routine reads two cards and verifies that they
have the same key and are in the proper sequence. If
there is an error, an appropriate error message is

printed out.

o] READ-ROUTINE
This routine performs READ-CARD-ROUTINE until
END-OF-FILE-SW is true or ERROR-FOUND-SW is false.
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Parameter Code Table Transactions

Card 1
Columns
2 -
7- 8
9 - 10
11 - 14
15
16 - 45
46 - 70
71 - 80
Card 2
Columns
1~ 15
16 - 40
41 - 70
71 - 80

Format Symbol
9 Numeric
99999 Numeric
99 Numeric
99 Numeric
9999 Numeric
9 Numeric
X-X Alphameric
X-X Alphameric
Format Symbol
X-X Alphameric
X-X Alphameric

Parameter Code Table Transactions

Figure 4.1.4
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Card Type

Parameter Code

Method Code

Units Code

Minimum Detectable
Decimal Point
Parameter Description
Collection Method

Unused

Description

Same as Card 1
Analysis Method
Units Description

Unused



4.1.4 DESCRIPTION OF PARAMETER CODE TABLE TRANSACTION FIELDS

Card Type: Identifies the transaction as either card 1 or card 2 of a

two card set. Valid values are 1 and 2.

Parameter Code: Tdentifies the parameter being described. Refer to

APTD-0633 for a full 1list of currently accepted parameter codes.

Method Code: Identifies both the collection method and the analysis

method of the parameter being described,

Units Code: 1Indicates the units in which the minimum detectable value

is expressed. A partial list may be found in Appendix A, Table 4.

Minimum Detectable: Specifies the minimum value detectable using the

specified collection and analysis methods.

Decimal Position: A single-digit number from 0 to 4 which indicates
the number of digits in the minimum detectable value that are to
fall to the right of the decimal point.

Parameter Description: A prose description of the parameter.

Collection Method: A prose description of the collection method.

Analysis Method: A prose description of the analysis method.

Units Description: A prose description of the units.
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4.2 SITE CODE TABLE MAINTENANCE

The Site Code Table Maintenance program creates and updates a table
containing valid site codes for this installation of AQDHS plus a prose

description of the site.

The key of each transaction contains the full coded identification of
the site: state code, area code, site code, agency code and project
code. If a matching key is found in the table file and the site
description in the transaction is blank, the table entry is deleted
from the file. If the transaction description is not blank, it
replaces the description in the table. If no matching key is found,
a new table entry is created. This process is identical to that

described in section 4.1.

Refer to Figure 4.2.4 for a description of transaction.

The transactions must be sorted on the following field before being

used:

Key bytes 1-12 ascending

The name of the load module is HXTABLEZ.
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. 4.2,1 ORGANIZATION

The Site Code Table Maintenance program is organized in a top down,
modular structure. There is only one entrance and one exit from the
program, both contained in the highest level module. Each lower level

module invoked has the same characteristics: one entrance and one exit.

o MAIN~LOOP
This routine is performed by ROOT-SEGMENT until an end-
of-file is detected on the transaction file. First
EDIT-TRANS 1is performed which validates the fields on
card input. If the fields on the card are valid,
LOCATE-MSTR 1s performed until the master file is
positioned properly. The required update is then
performed. Finally, READ-TRANS is performed which

reads the next card.

‘ Figure 4.2.1 shows the organization of HXTABLE2.
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Figure 4.2.1
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4.2.2 COMMUNICATION AND DATA FORMATS

The following defines the usage of certain working storage names:

o END-QF-FILE-SW

May contain TRUE or FALSE. 1If true, a data set
end-of-file has been detected.

o LAST-TRANS-WAS-DELETE-SW
May contain TRUE or FALSE. TIf true, the last

transaction deleted a site code table entry.

o RECORD-LOCATED-SW ‘
May contain TRUE or FALSE. If true, the trans-

action has been matched against the site code

table.

o] TRANS-REJECTED-SW

May contain TRUE or FALSE. If true, there is an
error on one or more of the input data fields being

edited.
o KEY-SAVE

Contains the current site code table key until end-

of-file, then it is replaced with high values.
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4.

The following are major subroutines of the Site Code Table Maintenance

program.

2

3

ROUTINES

COPY-MSTR

This routine performs WRITE-MSTR which writes out the
site code table record unless the last transaction
delete switch is on. Next, it moves the 0ld site code

table record to a work area.

EDIT-TRANS

This routine edits the fields on card input for wvalid
data., If invalid, an appropriate error message is

printed out.

LOCATE-MSTR

This routine cycles through the site code table file,
performing COPY-MSTR and WRITE~-MSTR until an equal-to
or greater-than condition occurs between the old site

code table and the input data.

READ-MSTR

This routine reads a site code table record and moves
the old site code table key to key-save until end-of-

file, then high values are moved to key-save.

READ-TRANS

This routine reads a transaction record and at end-of-

file turns the END-OF-FILE-SW on.
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Site Code Table Transaction

Columns Format Symbol Description

1 - 2 XX Alphameric State Code

3 - 6 9999 Numeric Area Code

7~ 9 999 Numeric Site Code

10 A Alphabetic Agency Code

11 - 12 99 Numeric Project Code
13 - 72 X - X Alphameric Site Description
73 - 80 Unused

Site Code Table Transaction

Figure 4.2.4
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4.2.4 DESCRIPTION OF SITE CODE TABLE TRANSACTION FIELDS

State Code: Indicates the state (or other geographic division) in which
the sampling site 1s located.

Area Code: 1Identifies the area within the state in which the sampling
site is located.

Site Code: 1Identifies the sampling site.

Agency Code: Identifies the agency responsible for this sampling site.
Valid codes are found in Appendix A, Table 1.

Project Code: Identifies the project using this sampling site. Valid
codes are found in Appendix A, Table 2.

Site Description: A prose description of the sampling site.
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4,3 PARAMETER STANDARDS TABLE MAINTENANCE

The Parameter Standards Table Maintenance program is used to create and
maintain a table containing both state and federal parameter standards.
Both of these standards may then appear on any reports relating to those

parameters.

A maximum of one state standard and one federal standard will be selected
for each report. Each standard 1s selected in the following fashion.

The table is searched and the location of the first state or the first
federal standard for the parameter in question is saved. An attempt is
then made to match the unit codes in the master file with those in the
table. If more than one match is made on the unit codes, the first one
encountered is used. If no match on unit codes is made, the first standard
for the parameter is used. Therefore, it is important to enter standards
in order of decreasing priority. It may be desirable to create several

standards tables with different priorities assigned to a given standard.

The key of each transaction contains the following information: parameter
code, federal/state flag, and standard number. If a matching key is
found in the table file and the description on the transaction is not
blank, the proper description (primary or secondary) in the table entry
1s replaced. If the description is blank and the transaction indicates

a primary standard, the entire table entry is deleted. Otherwise, only
the secondary standard is deleted. If no matching key is found, a new

table entry 1s created.

Refer to Figure 4.3.4 for a description of the transaction.

The transactions must be sorted before being input on the following fields:
parameter code byte 1-5 ascending

federal/state flag byte 6 ascending
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standard number bytes 7-8 ascending

primary/secondary flag byte 9 ascending

The name of the load module is HXTABLE3.
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4.3.1 ORGANIZATION

The Parameter Standards Table Maintenance program is organized into two

routines, the root segment and the main loop.

o] ROOT-SEGMENT

Opens the data sets required by the program module,
initializes work areas, switches, and files. Next,
the data file 1s processed by MAIN-LOOP until end-
of-file. Table entries are written or deleted
according to edited input. Finally, summary totals
are written, files closed, and then the root segment

terminates the run.

o MAIN-LOOP
Editing is performed on card input by EDIT-TRANS.
If no errors are found, LOCATE-MSTR is performed
untll record found switch is true and it is not a
delete entry. Then the master record is updated
or a new record added. Perform the READ-ROUTINE.

Figure 4.3.1 shows the organization of HXTABLE3.
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MATN-LOOP

o L — .
LOCATE-MSTR UPDATE—RECORD READ—ROUTINE

BXTABLE3 - Organization
Figure 4.73.1
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4.3.2  COMMUNICATION AND DATA FORMATS

The following defines the usage of certain working storage names:

o END-OF-FILE-SW

May contain TRUE or FALSE. 1If true, a data set
end-of-file has been detected.

o LAST-TRANS-WAS-DELETED-SW
May contain TRUE or FALSE. If true, the last

transaction deleted a standards table record.

o RECORD-FOUND-SW

May contaln TRUE or FALSE. If true, either a new

record 1s added or an old record is changed.

. o TRANS-REJECTED-SW
May contain TRUE or FALSE. If true, an error or

errors have been found upon editing card input.
o KEY-SAVE

Contains the old standards table key until end-
of-file, then it is changed to high values.
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4.3.3

ROUTINES

The following subroutines are part of the MAIN-LOOP.

EDIT-TRANS

This paragraph edits all fields for valid data. If
any fields are invalid, they are flagged and
ERROR-ROUTINE is performed which lists an appropriate

error message.

LOCATE-MSTR
This paragraph positions the standards file so that
an existing record may be updated or deleted or a

new record may be created.

READ-ROUTINE

This paragraph reads a card and lists it.

UPDATE-RECORD

This paragraph checks to see if the input record is
new or old, lists an added or replaced message, and

updates the work area.
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Parameter Standards Table Transaction

Columns
1- 5
6

7- 8
9

10 - 11
12 - 61
62 - 80

Format
99999
A

99

9

99

X -X

Symbol

Numeric
Alphabetic
Numeric
Numeric
Numeric

Alphameric

Parameter Standards Table Transaction

Figure 4.3.4
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Description

Parameter Code
Standard Source (F/S)
Standard Number
Standard Type

Units Code

Standard

Unused



4.3.4 DESCRIPTION OF PARAMETER STANDARDS TABLE TRANSACTION FIELDS

Parameter Code: Identifies the parameter for which this standard applies.
Refer to APTD-0633 for a full 1list of currently accepted parameter

codes.,

Standard Source: Identifies the source of this standard. Valid codes

are F for federal and S for state.

Standard Number: A two-digit number indicating the frequency of use of
this standard. 01 should represent the most frequently used
standard for this parameter (i.e. the default to be used when no

match can be made on units code).

Standard Type: Differentiates between primary and secondary standards.

Valid codes are 1 for primary standard and 2 for secondary standard.

Units Code: Indicates the units in which the standard is expressed. A

partial list may be found in Appendix A, Table 4.

Standard Description: A prose description of the standard.
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5.0 FILE MAINTENANCE AND TRANSACTION EDITOR

Two programs are used to build and maintain the AQDHS-II master file. They
are the Transaction Editor program and the File Maintenance program. The
AQDHS-II File to SARCAD Input program also modifies the AQDES~II master file.

Refer to Section 3.3 for a discussion of these modifications.
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5.1 TRANSACTION EDITOR

The Transaction Editor can only process AQDHS-II formatted transactions

(ref. pages 266 through 269 of this manual). However, the user can encode
his transactions in SAROAD format and convert them to AQDHS-II format for
processing through the Transaction Editor, by using the SARCAD to AQDHS-II

conversion program, CXCONVRT (ref. Section 3.2, page 33 of this manual).

The Transaction Editor performs two basic functions. First, it edits

all AQDHS~II converted input transactions for correctness and informs

the user of any errors. Second, it converts all input transactions passing
the edit into an internal format usable by the File Maintenance program.
The editing and conversion of each transaction is unaffected by any other
transaction, either preceding or following. Therefore, transactions may

be entered in any order.

The internal format transactions which are created by and are output from
the Transaction Editor program must be sorted into master file sequence
before they are input to the File Maintenance program. The order of the

sort is as follows:

KEY-1 bytes 4-18 ascending

STATE bytes 4-5

AREA-CODE bytes 6-9

SITE bytes 10~12

AGENCY bytes 13

PROJECT bytes 14-15

TIME-CODE bytes 16

YEAR bytes 17-18
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KEY-3

PARAMETER-~CODE
METHOD~CODE
UNIT-CODE
DECIMAL-CODE

KEY-2

MONTH
DAY-CODE
START-HOUR

ACTION-CODE,
FORM-CODE &
STATUS-FLAG

bytes

bytes
bytes
bytes
bytes

bytes
bytes
bytes

bytes

bytes

Section: 5.1
Version: 2.0
Date: 9/20/76
Page: 2

25-34 ascending

25-29

30-31

32-33

34

19-24 ascending

19-20

21-22

23-24

1-3 ascending

Please note that the AQDHS-II file maintenance program expects to see the

internal transaction card in the sort sequence shown above. If this sort

order is modified, the program will not function. The action (add, change,

delete) to be performed by an input transaction is indicated by the action

code in columm 80 as follows:

Action Code

Action Performed

Deletes an entire master file record

Adds an entire master file record or
individual data fields to an existing
master file record

Replaces (or changes) the data fields
of the existing master file record
with the contents of the non-blank

data fields of the transaction
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The Transaction Edit Program views each transaction card (i.e., the
punched card) both as a physical record and one or more logical records,

i.e., common key information.
A Form 1 record contains one physical record and one logical record.

Form 2 and Form 3 records have one physical record, but may nave up to
four logtical records, i.e., there is one logtical record for each para-
meter entry in a Form 2 record and one logical record for each site entry

in a Form 3 record.
The edit function is summarized by the following rule:
The logical record is rejected if any field is in error.

This rule is necessary to protect the integrity of the file yet allow the °
user to pass as many valid logical records as possible during any execu-
tion of the Transaction Editor. Since an error in the key can only be
changed by deleting and readding the record, a logical record with an
error in the key is always rejected. The reading, status flag, and action
code are the only non-key data fields in oy transaction. 1f the action
code is in error, the record is rejected. A reading is in error if it

is non-numeric, contains embedded blanks (as opposed to leading blanks),
or exceeds the maximum value for the parameter. (A reading of all blanks
is permitted.) The program does not attempt error correction; it rejects
the logical record., When an error is detected, the error message is
printed denoting the error and the action taken. The message printed
depends on the error, the input transaction form number and the field

in error. Consider each input transaction form number:
Form 1 -~ If any field is in error the entire input is

rejected because there is only one logical record on the

card (both physical and logical record).
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Form 2 - The following rules apply:

Card Rejected--The entire card is rejected if a key field

common to all logical records is in error.

Logical Record Rejected~-The logical record is rejected
if the parameter code, method code, units code, decimal
position, or reading for that logical record is in error.
However, if the other logical records om the input card

are valid, they will not be rejected.
Form 3 - The following rules apply:

Card Rejected-~The card is rejected if a key field common

to all logical records is in error.

Logical Record Rejected--The logical record is rejected if
the start hour, area, site, or reading for that logical
record is in error. Moreover, the logical record is
rejected if the site code group is invalid; the site code
group is formed by the combination of state, area, site,
agency, and project code. If a corresponding entry does
not exist in the site code table, the logical record is
rejected and the column number of the first non-matching
field in the group is flagged. If the error message
specifies an invalid site code group, it is good

practice to ensure that the corrected record will

correspond to a valid site code table entry.
As of update 14, the number of Transaction Editor error messages has been

expanded. A complete list of these error messages with explanation is

. included in Section 5.1.5.
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The diagnostic message that follows serves as an example of the format of

one of the error messages formats produced by this program.

***TREQO38E ERROR: COLUMN 12 - INVALID PROJECT CODE -
CARD REJECTED

The three consecutive asterisks at the left are used to highlight an
error message., TRE identifies this as a Transaction Edit Error message.
The digits 038 are the identifying number of the message. E is the
level of severity in the error. Error severity levels are discussed
below. The column number identifies the first column of the field in
error. The text describes the error detected and the action taken by

the program. CARD REJECTED means the entire card has been rejected.

The message that follows serves as an example of the format of an error
message which may be produced for a Form 2 or Form 3 transaction in

which a logical record is rejected.

*%**TREQ47E ERRCR: COLUMN 65 - INVALID AREA CODE -
GROUP 04 REJECTED

GROUP 04 REJECTED means the logical record formed by combining information
from columns 1 through 23 with the information in the repeating fields
in columns 63 through 75 was rejected. Groups 01 through 03 were accepted.
Three internmal records formed by combining information from columns 1
through 23 with the appropriate repeating fields were generated and passed

to the File Maintenance Program.

The error severity level symbols used in this program have the following

meaning:
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W Warning-—-Indicates a possible error was made in the

transaction. However, it is not serious enough to

hinder execution of the program.

E Error--Indicates a serious error was made. The
program takes no corrective action. The logical
record containing the error is rejected. Edit pro-
cessing will be continued on the remaining logical
records, if any. The logical record in error should
be corrected and resubmitted. This corrected transaction
can then be edited during a later execution of the

transaction editor.

S Serious-~Indicates a serious error was made. Program
execution is terminated. All output of the program
should be treated as unusable. Correct the cause of
the error and resubmit the job.

Refer to Figure 2.2-2.1 for the formats of the transactions.

The name of the load module is TXTREDIT.
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5.1.1 ORGANIZATION

The following are the main modules of the Transaction Editor program.

° MAIN-LOQP
Performed by ROQT-SEGMENT, this routine edits input
transactions, creating intermal (system recognizable)
transactions. Depending on the input transaction
code, the routine performs a lower level segment to

edit the different transaction formats.

° CONVERT-TRANS

Performed by MAIN-LOOP, this routine performs lower
level segments to do the actual editing and to write

the "edited" form out to the internal transaction file.

° SCAN-FULL-KEY
Performed by CONVERT-TRANS, this routine scans the input

transaction in its entirety for user errors, e.g., invalid

time code, non-numeric project code, invalid day, etc.

° TRANS-1-REPEAT
This routine is performed by CONVERT~TRANS when the input

transaction form code is "1". It performs the necessary
editing functions on the readings and in the case of

invalid entries, prints out appropriate error messages.

° TRANS~2-REPEAT

This routine is performed by CONVERT-TRANS when the input
transaction code is "2". It performs necessary editing
functions on the repeating fields and, in the case of invalid

entries, prints out appropriate error messages.
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° TRANS~3-REPEAT

This routine is performed by CONVERT-TRANS when the input
transaction code is "3". It performs the necessary editing
functions on the repeating fields and, in the case of

invalid entries, prints out appropriate error messages.

Figure 5.1.1 shows the organization of TXTREDIT.
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e =

MAIN-LOOP
v g
CONVERT- READ-
TRANS ROUTINE
' > CONVERT-
‘ TRANS-1

—————{>| CONVERT-

TRANS-2

CONVERT-

TRANS-3
SCAN- TRANS-1~ TRANS-2- TRANS~3~-
FULL-KEY REPEAT REPEAT REPEAT

TXTREDIT - Organization
Figure 5.1.1
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5.1.2 COMMUNICATION AND DATA FORMATS

The following COBOL working storage section fields are the major control

and data areas internal to the Tramnsaction Editor Program.

o END-OF-FILE-SW

When equal to TRUE, indicates that an end-of-file has

occurred on the input transaction file.

Q END-QF-JOB-SW

When equal to TRUE, indicates a serious error has
occurred in processing. Program execution is

terminated.

o FULL-SCAN-SW

Used by the routines which scan the Form 2 and Form 3
transactions. When equal to FALSE, indicates that
only the fields in the repeating segments are to be

scanned rather than the entire key.

o MAXIMUM-VALUES

A table containing the maximum values of certain parameter/
unit code combinations. Any reading exceeding a value in

this table will be rejected.
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WORK-TRANSACTION

Section:
Version:

Date:
Page:

The area in which the internal format transaction is

built.
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5.1.3 ROUTINES

The following are internal subroutines of the Transaction Editor

program:

° LOCATE-MAX~VAL
Searches the MAXIMUM~VALUES TABLE ATTEMPTING to match the

parameter and unit codes in the transaction with those

in the table.

° SEARCH-FOR-PARM

Searches the key portion of the parameter, method, unit
codes table attempting to match the combination in the
transaction with one in the table. If no match is
found, the field in error in the transaction is flagged

by a diagnostic message.

° SEARCH-FOR-SITE

Searches the valid site code table attempting to match
the site identification in the transaction with an
entry in the table. If no match is found, the field
in error in the transaction is flagged by a diagnostic

message.
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5.1.4 OPTION CARD

One option card may be used to specify the information to be printed by
the Transaction Edit Program. To pass information to the program, code
one or more keyword parameters in the operand field of the option card.
The format of the option card is given in Figure 5.1.4-~1. When a key-
word is identified it is checked for the presence oxr absence of the pre-
fix NO, as appropriate. The program default options are indicated by

an underlined word in the following section of the text entitled Valid
Transaction Edit Keywords. The program options are summarized by the

following rule:

Except for ervor (E-level) messages, you must take

action to obtain any confirmation listings.

General Rules

o} The Transaction Edit option card may be omitted, if
desired. If the option card is omitted, the default optioms
NOLIST, NOFLAGW apply.

o If the option card is present, there must be only
one card and all keywords must be punched within
columns 1 through 72, inclusive.

o Keyword parameters may be entered in any order.

0 At least one space must appear between two successive

keyword parameters. Two or more successive spaces are

treated as a single space.
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GENERAL FORMAT

bm e m e e e e e . e T — o . e e e e e - a— —— — - — — ]

Figure 5.1.4-1. General Format of Transaction Edit Option Card
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o A comma may be used as a separator between successive

keywords instead of, or in additicn to a space.
A space may precede and/or follow the comma when the

comma 1is used as a separator.

Valid Keywords for Transaction Edit

LIST
NOLIST (Default Option)

Indicates whether or not a transaction card which passes the edit
criteria is to be listed on the AQDHS-II Edit Tranmsaction Confirmation
Listing. If at least one logical record from a transaction is accepted,
the transaction card is printed if the LIST option is specified. 1If any

logical records on the transaction card are in error, the transaction

card is printed on the AQDHS~II Edit Tramsaction Diagnostic Messages
Listing regardless of the option specified. If the LIST option is
specified, the erroneous transactions are listed separately from the

valid transactiomns.

FLAGW
NOFLAGW (Default Option)

Indicates whether or not warning messages are to be listed on the
AQDHS-II Edit Transaction Diagnostic Messages listing. The E-level

(error messages) are always printed and may not be suppressed.
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5.1.5 Transaction Editor Diagnostic Messages

TREOO1E

TREOOZ2E

TREOO3E

TREOO4E

TREQOOSE

TREQQ6E

TREOO7E

. TREOOBE

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

COLUMN 01 - INVALID TRANSACTION CODE - CARD REJECTED
The only valid transaction codes are 1, 2, and 3.
CORRECT THE TRANSACTION CODE AND RE-SUBMIT.

COLUMN 01 - NON-NUMERIC TRANSACTION CODE - CARD
REJECTED

The only valid transaction codes are 1, 2, and 3.
CORRECT THE TRANSACTION CODE AND RE-SUBMIT.
COLUMN 80 - INVALID ACTION CODE -~ CARD REJECTED

The only valid action codes are 1 (Delete),
2 (Add) and 3 (Change).

CORRECT THE ACTION CODE AND RE-SUBMIT.
COLUMN 80 - NON-NUMERIC ACTION CODE - CARD REJECTED

The only valid action codes are 1 (Delete),

2 (Add) and 3 (Change).
CORRECT THE ACTION CODE AND RE-SUBMIT.
COLUMN xx - INVALID TIME CODE - CARD REJECTED
The time code beginning in Colum zx 1s invalid.
The valid time codes are shown in Table 3, Appendixz
A, Page 149 of this manual.
CORRECT THE TIME CODE AND RE-SUBMIT.
COLUMN 02 - NON-NUMERIC STATE CODE - CARD REJECTED
CORRECT THE STATE CODE AND RE-SUBMIT.

COLUMN 02 - INVALID STATE CODE - CARD REJECTED

State Code 18 not in the site file.
CORRECT THE STATE CODE AND RE-SUBMIT

COLUMN xx - NON-NUMERIC AREA CODE - CARD REJECTED
CORRECT THE AREA CODE AND RE-SUBMIT.
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TREQOSE

TREQLOE

TREOL1E

TREO12E

TREO13E

TREO14E

TREO15E

TREO16E

TREO17E

TREO18E

TREO19E

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION :

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

wn
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COLUMN xx - NON-NUMERIC SITE CODE - CARD REJECTED
CORRECT THE SITE CODE AND RE-SUBMIT.

COLUMN xx -~ NON-ALPHABETIC AGENCY CODE - CARD
REJECTED

CORRECT THE AGENCY CODE AND RE-SUBMIT.

COLUMN xx - NON-NUMERIC PROJECT CODE - CARD
REJECTED

CORRECT THE PROJECT CODE AND RE-SUBMIT.
COLUMN xx - NON-NUMERIC TIME CODE - CARD REJECTED

The time code beginning in Columm xz is invalid. The
valid time codes are shown in Table 3, Appendix A,
Page 149 of this manual.
CORKRECT THE TIME CODE AND RE-SUBMIT.
COLUMN xx - NON-NUMERIC YEAR - CARD REJECTED
CORRECT THE YEAR AND RE-SUBMIT.
COLUMN xx - YEAR LESS THAN SIXTY - CARD REJECTED
SAROAD does not accept data prior to 1960.
COLUMN xx - NON-NUMERIC MONTH - CARD REJECTED
CORRECT THE MONTH AND RE-SUBMIT.

COLUMN xx - MONTH ZERO OR GREATER THAN TWELVE -
CARD REJECTED

CORRECT THE MONTH AND RE-SUBMIT.
COLUMN xx - NON-NUMERIC DAY - CARD REJECTED
CORRECT THE DAY AND RE-SUBMIT.
COLUMN xx - INVALID DAY - CARD REJECTED
CORRECT THE DAY AND RE-SUBMIT.
COLUMN xx - NON-NUMERIC START HOUR - CARD REJECTED

CORRECT THEE START HOUR AND RE-SUBMIT.
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TREQ20E

TREOZ1E

TREQ22E

TREO23E

TREQ24E

TREQ25E

TREQ26W

TREQ27E
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ERROR: COLUMN xx - DECIMAL POSITION GREATER THAN FOUR -
CARD REJECTED

AQDHS-II currently will not accept a decimal
position greater than 4.

ACTION: CHANGE UNITS, DATA VALUE, AND DECIMAL CODE AND
RE-SUBMIT.

ERROR: COLUMN xx - NON-NUMERIC PARAMETER CODE - CARD
REJECTED

ACTION: CORRECT THE PARAMETER CODE AND RE-SUBMIT.

ERROR: COLUMN xx - NON-NUMERIC METHOD CODE - CARD REJECTED
ACTION: CORRECT THE METHOD CODE AND RE-SUBMIT.

ERROR: COLUMN xx - NON-NUMERIC UNITS CODE - CARD REJECTED
ACTIQN: CORRECT THE UNITS CODE AND RE-SUBMIT.

ERROR: COLUMN xx - NON-NUMERIC DECIMAL POSITION ~ CARD
REJECTED

ACTION: CORRECT THE DECIMAL POSITION AND RE-SUBMIT.

ERROR: COLUMN 21 - START HOUR GREATER THAN TWENTY-THREE -
CARD REJECTED

The valid Start Hour range for Form 1 (Hourly) data
18 0 through. 23.

ACTION: CORRECT THE START HOUR AND RE-SUBMIT.

WARNING: COLUMN xx ~ START HOUR GREATER THAN TWENTY-THREE -
CARD ACCEPTED )

An erroneous Start Hour has been coded, however
thig will not affect the operation of the programs
or the file sequence. (for forms 2 & 3)

ACTION: NO ACTION REQUIRED.

ERROR: COLUMN xx - NON-NUMERIC READING - CARD REJECTED

ACTION: CORRECT THE READING AND RE-SUBMIT.
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TREQ28E

TREO29E

TREO30E

TREO31E

TREO32E

TREO33E

TREQ34E

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERRCR:

AcTION:
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RECORD CONTAINS NO READINGS - CARD REJECTED
Transaction contains no readings for Form I
data or no key information and readings for
Form 2 and Form 3 data.
CORRECT AND RE-SUBMIT.

COLUMN 19 - NON-NUMERIC NUMBER OF SAMPLES -
CARD REJECTED

CORRECT THE NUMBER OF SAMPLES AND RE-SUBMIT.

COLUMN 22 -~ INVALID COMPOSITE TIME CODE -~ CARD
REJECTED

The only valid Composite Time Codes are 1-9,
A, and B.

CORRECT THE COMPOSITE TIME CODE AND RE-SUBMIT.

COLUMN 21 - NON-NUMERIC COMPOSITE TYPE - CARD
REJECTED

The only valid Composite Type codes are

1 (Quarterly), 2 (Seasonal), 3 (Montnly),

4 (Weekly) and 5 (Annual).

CORRECT THE CCMPCOSITE TYPE AND RE-SUBMIT.
COLUMN 17 - NON-NUMERIC PERICD - CARD REJECTED

The Composite Period field contains invalid
data.

CORRECT AND RE-SUBMIT.
COLUMN 17 ~ INVALID PERIOD - CARD REJECTED

The Composite Period field contains invalid
data.

CORRECT AND RE-SUBMIT.

COLUMN 21 - INVALID CCMPOSITE TYPE - CARD
REJECTED

CORRECT AND RE-SUEMIT.
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TREO35E

TREO36E

TREQ37E

TREO38E

TREO39E

TREQ4OE

TREO41E

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION :

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:
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COLUMN xx - INVALID AREA CODE - CARD REJECTED

The Area Code specified is not in the Site
Code File.

CORRECT AND RE~-SUBMIT OR UPDATE THE SITE FILE.

COLUMN xx - INVALID SITE CODE - CARD REJECTED

The Site Code specified is not in the Site
Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.
COLUMN xx - INVALID AGENCY CODE - CARD REJECTED

The Agency Code specified is not in the Site
Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.
COLUMN xx - INVALID PROJECT CODE -~ CARD REJECTED

The Progject Code specified 18 not in the Site
Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.
COLUMN xx -~ INVALID PARAMETER CODE - CARD REJECTED

The Parameter Code specified is not in the
Parameter Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER FILE.
COLUMN xx - INVALID METHOD CODE - CARD REJECTED

The Method Code specified is not in the Parameter
Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER FILE.
COLUMN xx - INVALID UNITS CODE - CARD REJECTED

The Units Code specified is not in the Parameter
Code File.

CORRECT AND RE-SUBMIT OR UPDATE TEE PARAMETFER FILE.
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TREQ42E ERROR: COLUMN xx - READING EXCEEDS MAXIMUM PERMITTED -
CARD REJECTED
Card presently rejected by AQDHS-II.

TREO43E ERROR: COLUMN xx - READING EXCEEDS MAXIMUM PERMITTED -
GROUP yy REJECTED

Group presently rejected by AQDHS-II.
TREO44E ERROR: COLUMN 79 - INVALID STATUS FLAG - CARD REJECTED

Blank and S are the only valid Status Flag
values.

ACTION: CORRECT AND RE-SUBMIT.

TREO45E ERROR: COLUMN xx -~ INVALID START HOUR (READINGS SPAN
END OF DAY) - REJECTED

ACTION: CORRECT AND RE-SUBMIT.

TREQ46E ERROR: TINVALID OPTION - RUN ABORTED

ACTION: CORRECT AND RE-SUBMIT.
TREO47E ERROR: COLUMN xx - INVALID AREA CODE - GROUP yy REJECTED

The Area Code specified is not in the Site
Code File.

ACTION: CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.
TREQ48E ERROR: COLUMN xx - INVALID SITE CODE -~ GROUP yy REJECTED

The Site Code specified is not in the Site
Code File.

ACTION: CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.
TREQ49E ERROR: COLUMN xx - INVALID AGENCY CODE - GROUP yy REJECTED

The Agency Code specified is not in the Site
Code File.

ACTION: CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILZ.




TREOS50E

TREGS51E

TREOS52E

TREOS53E

TREOS4E

TREOSSE

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:
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COLUMN xx - INVALID PROJECT CODE - GROUP yy
REJECTED

The Project Code specified is not in the
Site Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.

COLUMN xx - INVALID PARAMETER CODE - GROUP yy
REJECTED

The Parameter Code specified is not in the
Parameter Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER
FILE.

COLUMN xx - INVALID METHOD CODE - GROUP yy REJECTED

The Method Code spectified is not in the
Parameter Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER
FILE.

COLUMN xx - INVALID UNITS CODE - GROUP yy REJECTED

The Units Code spectified is not in the Parameter
Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER
FILE.

COLUMN xx - DECIMAL POSITION GREATER THAN FOUR -
GROUP yy REJECTED

AQDHS-IT currently will not accept a decimal
posttion greater than 4.

CHANGE UNITS, DATA VALUE, AND DECIMAL CODE AND
RE-SUBMIT.

COLUMN xx - NON-NUMERIC DECIMAL POSITION -
GROUP yy REJECTED

CORRECT THE DECIMAL PCOSITION AND RE-SUBMIT.
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TREOS6E ERROR: COLUMN xx - NON-NUMERIC AREA CODE - GROUP yy
REJECTED

ACTION: CORRECT THE AREA CODE AND RE-SUBMIT.

TREO57E ERROR: COLUMN xx - NON-NUMERIC SITE CODE - GROUP yy
REJECTED !

ACTION: CORRECT THE SITE CODE AND RE-SUEMIT.

TREO58E ERROR: COLUMN xx - NON-NUMERIC PARAMETER CODE ~ GROUP yy
REJECTED

ACTION: CORRECT THE PARAMETER CODE AND RE-SUBMIT.

TREO59E ERROR: COLUMN xx - NON~-NUMERIC METHOD CODE - GROUP yy
REJECTED

ACTION: CORRECT THE METHOD CODE AND RE-SUBMIT.

TREO60E ERROR: COLUMN xx - NON-NUMERIC UNITS CODE - GROUP yy
REJECTED

ACTION: COKRRECT THE UNITS CODE AND RE-SUBMIT.

TREO61E ERROR: COLUMN xx - NON-NUMERIC READING - GROUP yy
REJECTED

ACTION: CORRECT THE READING AND RE-SUBMIT.

TREO62E ERROR: COLUMN xx - NON-NUMERIC START HOUR - GROUP yy
REJECTED

ACTION: CORRECT THE START HOUR AND RE-SUBMIT.

*
Serious Error - Do Not Use Any Output From This Run.

xx - Columm number

yy - Group number
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5.2 FILE MAINTENANCE

The File Maintenance program is used to create and maintain the AQDHS
master file. Internal format transactions generated by the Transaction
Editor program are used as input to the file maintenance program to
accomplish these functions. These internal transactions must be sorted
into master file sequence before they are input into the File Maintenance

Program (see cataloged procedure AQSFUPDT).

Each internal transaction either adds data to, replaces (changes) data
in, or deletes records from the AQDHS-~II master file. Any combination of
transactions may be entered in one execution of the File Maintenance pro-
gram with the following exception: each composite type transaction
(annual, weekly, etc.) must be entered in a separate execution of the
program. Otherwise, the file maintenance program will terminate rather

than produce a duplicate record.

When a master file record is created and all readings are not supplied,
all blank fields up to the last supplied reading are filled with nines
to indicate a null reading. These null fields may then be updated by
either an Add or Change transaction. It is illegal to attempt to Change

a non-existing reading or to Add a reading to an existing reading.
If a reading has been unchanged since its submission to SAROAD, its status
flag 1s 'S'. 1If it has been changed since submission to SAROAD, its status

flag is 'C'. 1Its status flag is 'A' if it has not yet been sent to SAROAD.

The File Maintenance error message that follows serves as an example of

the format of a message produced by this program.
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*%**FMTOQO3E NO MATCHING KEY FOUND ON MASTER FILE -
RECORD REJECTED

The three asterisks at the left are used to highlight an error message.

FMT identifies this as a File Maintenance error message. The digits 003
are the identifying number of the message. E is the level of severity

in the error. The text describes the error and the action taken by the
program. RECORD REJECTED means the internal transaction has been rejected.
The severity level symbols used in this program have the same meaning

as that given in the Transaction Edit Program. A complete list of these

error messages is included in Section 5.2.5.

Refer to Figure 2.2-1,1 for the format of the master file records.

The name of the load module is FXFILMNT.
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5.2.1 ORGANIZATION

The following are the main modules of the File Maintenance program.

° MAIN-LOOP
Performed by ROOT-SEGMENT, this routine (on the basis
of the transaction action code) performs lower level
segments to either add a record or data to the file,
change a record in the file or delete a record from

the file.

° FM-ADD
This routine, performed by MAIN-LOOP, controls the
adding of records or data to the system master file.
It performs lower level routines to locate the place
in the old master where the record should be added

and adds the record to the new master file.

° FM-CHANGE
This routine, performed by MAIN-LOOP, controls the
changing of a record on the system file. It performs
lower level routines that locate the record to be
changed, makes the appropriate changes, and writes

updated record ontn the file.

° FM-DELETE
This routine, performed by MAIN-LOOP, controls the
deletion of a record from the system master file.
It performs lower level routines to locate the

record to be deleted and deletes it from the file.
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° FM-READ-TRANS
Performed by MAIN-LOOP, this routine reads the next

record from the transaction file.

Figure 5.2.1 shows the organization of FXFILMNT.
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FM-
MAIN-LOOP
\Y4 J7 \4 iL
FM-DELETE FM~ADD FM-CHANGE ™~
READ-TRANS

FXFILMNT - Organization

Figure 5.2.1
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COMMUNICATION AND DATA FORMATS

The following COBOL working storage section fields are the major control

and data areas internal to the File Maintenance program.

END-QF-FILE-SW

When equal to TRUE, indicates that an end-of~file has

occurred on the transaction file.

END-OF-JOB-SW

When equal to TRUE, indicates a serious error has occurred

in processing. Program execution is terminated.

LAST-TRANS~-WAS~-DELETE-SW

When equal to TRUE, indicates that the preceding

transaction deleted a record from the master file.

MSTR-RECORD-LOCATED-SW

Used by LOCATE-MSTR to indicate the positioning of the
master file. When equal to 0, the master file has not
been properly positioned. When equal to 1, the master
file has been positioned and the key of the transaction
1s greater than the preceding master file record but
less than the following master file record. The only

valid action which may be taken is to build (add) a
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new record from the transaction. When equal to 2,
the master file has been positiocned and a matching
key has been found. Data may be added or changed

in the record or the record may be deleted.
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5.2.3 ROUTINES

The following are internal subroutines of the File Maintenance program.

° FM-COMPUTE-SUB

This routine calculates the position within the
master file record into which the first reading on

the transaction will be placed.

° FM-COPY-MSTR

This routine copies records from the old master file

into the new master file.

° FM-LOCATE-MSTR

This routine uses the key of the transaction to

position the master file so that the action indicated

on the transaction may be performed.

° FM-SCAN-RECORD

This routine scans the new master file record before
it is written to the new master file. Any readings
which have not been supplied by this point will be
filled with nines to indicate that they are null.
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5.2.4 OPTION CARD

One option card may be used to specify the information to be printed by
the File Maintenance Program and to specify additional program functions

to be used for debugging purposes only.

To pass information to the program, code one or more keyword parameters
in the operand field of the option card. The format of the option card
is given in Figure 5.2.4-1, When a keyword is identified, it is checked
for the presence or absence of the prefix NO, as appropriate. The
program default options are indicated by an underlined word in the
following seciton of the text entitled Valid File Maintenance Keywords.

The program options are summarized by the following rule:

Except for error messages, you must take specific

action to obtain any confirmation listings.

General Rules

o The File Maintenance Option card may be omitted,
if desired. If the option card is omitted, the
default options NOLIST, NOSEQ, NOSNAP, NOFLAGW

apply.
o If the option card is present there must be only one
card and all keywords must be punched within columms

1 through 72, inclusive.

o Keyword parameters may be entered in any order.
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GENERAL FORMAT

Figure 5.2.4-1. General Format of File Maintenance Optiom Card
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Q At least one space must appear between two successive

keyword parameters. Two or more successive spaces

are treated as a single space.

o] A comma may be used as a separator between successive
keywords, instead of, or in addition to a space. A
space may precede and/or follow the comma when the

comma is used as a separator.

o Errors detected in any option field will cause the

run to be aborted.

Valid Keywords for File Maintenance

LISTTRAN

Indicated whether the standard AQDHS-II Internal Transaction listing is
to be produced. The listing is not produced unless the keyword LISTTRAN
or the keyword LIST is in effect, i.e., the default is no listing. Note

the prefix NO is not supported for this option.

LISTOLD

Indicates whether the standard AQDHS-IT Old Master Listing is to be produced.
The default is no listing unless the option LISTOLD or the keyword LIST

is in effect. Note the prefix NO is not supported for this option.

LISTNEW

Indicates whether the standard AQDHS-II New Master Listing is to be pro-
duced. The default is no listing unless the option LISTNEW or LIST

is in effect. Note the prefix NO is not supported for this option.
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LIST
NOLIST (Default Option)

Indicates whether or not the three standard File Maintenance Confirmatiocn
Listings are to be produced. The three standard information listings

are:

o} AQDHS-II Internal Transaction Record
o} AQDHS~II 0l1ld Master Listing
o} AQDHS-II New Master Listing

1. When the LIST option is in effect, the result
is the same as if each of the following options

were specified separately:

LISTTRAN
LISTOLD
LISTNEW

2. If any combination of fewer than three listings
are required, the keyword options may be speci-

fied in any combination and in any order.

3. When NOLIST is in effect, the three standard
File Maintenance Confirmation Listings are not
produced. The three separate list optioms
(LISTTRAN, LISTOLD, LISTNEW) must not be
specified when NOLIST is in effect.
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FLAGW
NOFLAGW (Default Option)

Indicates whether or not warning messages are to be listed. An example

of a warning message produced by this program is:

***FMT002W READING 01 - VALUE NOT SPECIFIED -
FIELD FILLED WITH NINES

The default is NOFLAGW. The E-level (error messages) are always printed

and may not be suppressed.

DE-BUGGING OPTIONS

SEQ
NOSEQ (Default Option)

The File Maintenance Program automatically checks file sequence (both OLD
and NEW MASTER). The SEQ and SNAP options are used for de-bugging purposes
only. Therefore, the user should not normally specify these options since
they will greatly increase the operating costs of the File Maintenance
Program. The SEQ option specifies whether each record is to be checked for
correct file sequence before writing the record to the updated (NEW) AQDHS-II
Master File. The default is no sequence checking. If the SEQ option is in
effect and the test shows that the record to be written will create an
out-of~sequence condition, an orderly termination of program execution

will occur. The following error message will be printed:

***FMTOQ5E ERROR: NEW MASTER WILL BE OUT OF SEQUENCE,
RUN ABORTED
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If this error occurs, the job will terminate prematurely. The New Master

File 18 unusable.

SNAP
NOSNAP (Default Option)

Indicates whether or not input/output buffers, key working storage areas
and the control switches are to be printed. The default is NOSNAP. If
SNAP 1s in effect, SEQ must also be in effect.

When the SNAP option is in effect, the I/0 buffers, control switches, and

selected areas of working storage are formatted and printed.
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5.2.5 File Maintenance Diagnostic Messages

FMTOO1E

FMTO02W

FMIOO03E

FMTOO4E

FMTOOSE

FMTOO6E

FMTOOQ7E

ERROR: READING xx - ATTEMPT TO ADD DATA TO EXISTING
READING - DATA REJECTED

ACTION: EXAMINE DATA IN THE TRANSACTION AND RE-SUBMIT
ACCORDINGLY.

WARNING: READING xx VALUE NOT SPECIFIED - FIELD
FILLED WITH NINES.

ACTION: NONE.

ERROR: NO MATCHING KEY FOUND ON MASTER FILE - RECORD
REJECTED

ACTION: CORRECT TRANSACTION AND RE-SUBMIT.

ERROR: READING xx - ATTEMPT TO CHANGE NON-EXISTING
READING - DATA REJECTED

ACTION: EXAMINE DATA IN THE TRANSACTION AND RE-SUBMIT
ACCORDINGLY.

ERROR: NEW MASTER WILL BE OUT OF SEQUENCE ~ RUN
ABORTED

ACTION: SORT THE TRANSACTIONS AND RE-SUBMIT.
ERROR: CONFLICTING OPTIONS - RUN ABORTED
ACTION: CORRECT THE OPTIONS CARD AND RE-SUBMIT.

ERROR: MORE THAN ONE IT-COMPOSITE-TYPE - SKIPPING TO
NEXT VALID TYPE

ACTION: SUBMIT ONLY ONE COMFOSITE TYPE PER FILE
MAINTENANCE RUN.

Non-Numbered Errors

*

*%**DUPLICATE RECORD IN OLD MASTER FILE**=*

MASTER FILE RECORD KEY 1
MASTER FILE RECORD KEY 2

XX
XXX

TRANSACTION RECORD KEY = xxx
*%*RUN TERMINATED#%#%*
##%*PLEASE REPORT THIS ERROR TO NADB***
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* ***MASTER FILE IS OUT OF SEQUENCE***
MASTER FILE RECORD KEY 1 = xxx
MASTER FILE RECORD KEY 2 = xxx
TRANSACTION RECORD KEY = xxx
*%*RUN TERMINATED***
***PLEASE REPORT THIS ERROR TO NADB**+*

* *%*%*NEW MASTER FILE WILL BE OUT OF SEQUENCE#*#*%
MASTER FILE RECORD KEY 1 = xxx
MASTER FILE RECORD KEY 2 = xxx
TRANSACTION RECORD KEY = xxx

***RUN TERMINATED***
*%**PLEASE REPORT THIS ERROR TC NADB##*#*

*
Serious Error - Do Not Use Any Output From This Run.

xx - Columm number

80-1



Section: 6.0
Version: 3.0
Date: 3/1/77

Page: 1

6.0 DATA RETRIEVAL

AQDHS~II has a retrieval program-set to allow the user to selectively
retrieve data from the master file. Retrieval selectivity is completely
at the option of the user and can be based upon criteria related to any
key or data field in a master file record. In general the selection can
be based upon:

®  Location
°  Time
Type of data
Data magnitude

®  Status

Two modes of operation are available. These modes are a standard mode and
a sliding average mode. In the standard mode, master file records are
selected according to user defined attributes and copied without change to
a standard answer file. This standard mode provides data which may be
used for further processing by all data analysis and report generation

programs except the sliding average program.

In the sliding average mode, master file records are again selected according
to user defined Attributes. However, two changes are accomplisﬁed before

the records are copied to the sliding average answer file. First each

record retrieved is changed, in the answer file only, to reflect that it

is now a sliding average record. Secondly, the program may automatically
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generate and insert extra records, again only in the answer file, to
provide data necessary for a wrap around capability during the sliding

average computation performed by another program.

NOTE: The answer file produced in the sliding answer mode can only be
used by the sliding average program.

An example of the sliding average mode retrieval capability is as follows.
Assume the user wanted to compute a sliding average from hourly data for
the period 10 March 1970 to 30 March 1970, the retrieval program, in
sliding average mode, would automatically select the record for 9 March
1970 if the record exists. If no data for 9 March 1970 existed in the
master file, the program would generate an extra output record for that
date containing null values in the readings fields. This data would then
permit the sliding average to be computed for all hours including the
first hour of 10 March 1970. (i.e., this accomplishes the wrap around

capability).

Similarly if the records in the master were discontinuous, a null record
would be generated at the beginning of each new series. For example,

for the period above, if days 16, 17 and 25 were not in the Master file,
null records would be generated for days 9, 17 and 25. Note that day 16
would be missing from the answer file and, hence, from any later display

of the sliding average answer file. No record for day 16 will be generated

since the day 17 generated record will provide the wrap around capability
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for day 18 and a generated record with null values preceeding a generated

record with null values would be totally useless and meaningless.

The retrieval package consists of two programs which are automatically
operated in sequence by the cataloged procedure. The two programs serve
the purposes first of processing the retrieval specifications proposed by

the user and secondly of retrieving data from the master file.

The cataloged procedure performs the requested retrieval in a multistep

job as illustrated in Figure 6.0-1.
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RETRIEVAL |
SPECIFICATION
CARDS
$$SELECT
(LANGUAGE,
MODE, ETC)
PROCESS DIAGNOSTIC
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COMPILER
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SPECIFIED)

FIGURE 6.0-1 SCHEMATIC OF RETRIEVAL PROCESS
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6.1 RETRIEVAL LANGUAGE PROCESSOR

The Retrieval Language Processor program generates the actual Retrieval
program based on English-~like requests entered By the user. These re—
trieval requests are edited and, If no severe errors are found, the
Retrieval program is compiled and executed to extract any data meeting

the user's specification. Those records in the master file which have
qualified are placed in a separate answer file for subsequent processing.
The records in the standard answer file are in the same order and have the
same format as the records in the master file. Therefore, the standard
answer file may be used by any program which accepts the standard master
file for processing. Care should be used, however, as the standard answer
file is a subset of the master file. Consequently, any changes to the
answer file will not necessariiy be reflected in the master file. The
answer file created by a sliding average request should not, as previously

stated, be used by any program except the sliding average program.

Every retrieval request consists of two control cards and one of the three
types of retrieval specification statements. The control cards are the
$$SELECT and SS$END cards. The S$$SELECT specifies the beginning of

a retrieval request and several other items of information for the re-
trieval. The S$$END card indicates the end of the retrieval specifications.

It contains no additional information.
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The three types of retrieval specification statements are; AQDHS-II
Retrieval Language Statements, COBOL Language Statements placed in-line,

COBOL Language Statements residing In copy members.

The contents and meaning of the control cards and the types of Retrieval

Specifications will be explained in detafl later in this sectfon.

The format for the Retrieval Control Cards is specified in Figure 6.1-1.
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Retrieval Control Cards

Columns Format
1-28 A-~A
9
10-13 AAAA
14-15
16-23 X-X
24
25-32 AAAAAAAA
33
34-39 AAAAAA
40-42
43-50 AAAAAAAA
1
52-59 AAAAAAAA
60-80

Figure 6.1-1 Retrieval Control Card Format

Symbol

Alphabetic

Alphabetic

Alphameric

Alphabetic

Alphabetic

Alphabetic

Alphabetic
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Description

Card type

Unused

Language Keyword
Unused

Member Name
Unused

Mode Keyword
Unused

List Option
Unused

Local Data
Unused

Repeating Routine

Unused
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6.1.1 Retrieval Control Card Descriptions

The meaning of the varfous fields are:

Card Type:

Language Keyword:

Member Name:

Identiffes the type of control card.

Valid entries are:

$$SELECT: Specifies the beginning of a retrieval
request.

$SEND: Specifies the end of a retrieval request

and must appear alone fn the card.

Identifies the type of retrieval language to be used.

Valid entries are:

blank: Specifies that retrieval specifications
in AQDHS-II language will be used.

USER: Specifies that retrieval specifications

will be COBOL language statements.

If the USER option for the language keyword is used,
then the member name identifies where the COBOL
languape statements reside.

Valid entries are:

blank: Specifies that the COBOL retrieval state-

ments will be placed after the $$SELECT card.
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Mode Keyword:

List Option:
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member name: Specifies the name of the member of an

external library where the COBOL retrieval
statements reside. These COBOL statements
must be stored in the external source
library under the "mewber name" prior to

the execution of this type of retrieval.

Identifies the mode of retrieval.

Valid entries are:

blank: Standard answer file is to be created.
Sliding: Sliding average answer file is to be
created.

v

Identifies whether the records retrieved are to be
printed or not.

Valid entries are:

blank: Do not list records.
NOLIST: Do not list records.
LIST: Print all records which were retrieved.
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User Defined Subroutine:
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Specifies the name of the member in an external
source library containing a data structure at the
Ol~level defined according to the rules of COBOL.
It is used to define varviables used in locally-
defined routines. If the user defined data field
is non-blank, the member is copied into Working

Storage Section and assigned the label
01 USER~DATA-STRUCTURE
when the retrieval program is generated.

Specifies the name of the member in an external
library containing a user defined subroutine.

The user defined subroutine can be invoked only

by the uvser written (OBOL statements defined in
the ahbove Member-Name. The user defined subroutine
must be a closed subroutine; the paragraph name,
USER-REPEATING-ROUTINE, is automatically generated
by the Language Processor. I[n order to invoke the
user defined subroutine, the '"language keyword"
must be blank. The "member name' must reference

a user defined external source library member,

and there must be a valid AQDHS-II retrieval

language request following the $SSELECT card.
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The Repeating Routine is normally, but not
necessarily, the object of a Perform statement
and used where values in the repeating field

must be scanned for the purpose of accumulating
counts and sums or further qualifying the record.
This option in conjunction with the "User Defined
Data" option and the "Member-Name" option will
provide the user with expanded capabilities,

provided the user has some expertise in COBOL.
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6.1.2 AQDHS-II RETRIEVAL LANGUAGE

The AQDHS-II retrieval specification consists of one or more relational
expressions which in combination constitute a logical expression. The
logical expression speciffes a serfes of comparisons that are to be made
against specified fields in a master file record. As a result of the
comparisons, the logical expression can either be true or false. If

the logical expression is true, the master file record is selected.

Each relational expression consists of a subject name, an optional
negation flag, a relational operator, and an object name. A series

of relational expressions are separated by a Boolean connector.

The subject name field and object name field may each contain only

a valid data name (see Figure 6.1.2). An invalid data name or missing
apostrophes will cause the retrieval to abort. Parentheses may be used
for grouping provided that the first occurrence of a repeating data name
is not enclosed in parentheses. After the first occurrence of a repeating
name, parentheses may be used freely. Parentheses must be balanced when

the specifications are terminated.

The negation field must contain the negation character, N, or blank.
Any other character will result in a warning message. The program will

then assume that negation was intended and continue processing.
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The Boolean operator field may contain blanks or the words AND or OR.
Blanks in this field signal the end of the retrieval specification and
terminate editing. The program then expects that the next card will
be the SSEND card. The words AND or OR indicate that another relation-

ship follows and that editing is to continue.

AQDHS~I1 Retrieval Language Specifications

Columns Format Symbol Description
1 -22 X-X Alphameric Subject Name
23 Unused
24 A Alphabetic Negation Flag
25 Unused
26 X Special Character Relational Operator
27 Unused
28-67 X-X Alphameric Object Name
68 : Unused
69-71 AAA Alphabetic Boolean Operator
72-80 Unused
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The meaning of the various fields are:

Subject name:

Negation Flag:

The name of a field in the AQDHS-II master file
record whose content is to be tested and compared

against the value specified by the object name.

If a name of a field in the master file record is
used In this portion it must be one of the names

in Figure 6.1.2. The selected name, spelled exactly
as shown in ¥igure 6.1.2 is entered in Columns 1-22
of the Retrieval Language Specification card. If the
statement contains parenthesis, the Subject Name must
be preceded by the appropriate number of left paren-
thesis. If a repeating name (denoted by * in Figure
6.1.2) is used, special precautions are necessary.
The first time any repeating name is used in a
Retrieval Language Specification statement, it

must not be enclosed by any parenthesis. After

the first repeating name has been used outside of
parenthesis, it or any other repeating name may be
used without restrictions in regards to parenthesis.

(See Precautions and Constraints)

When non-blank, indicates the Boolean NOT condition.
Valid codes are N and space. Enter either N or blank

in column 24.
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Relational Operator: Indicates the relationship to be tested between the

Object name:

Boolean Operator:

subject name and the object name. Valid codes are:

It

equal

> greater than

< less than
Enter the valid code in column 26. 1If column 26 contains
any character other than the above valid codes the lan-
guage processor program ceases to evaluate further
retrieval language statements, outputs an error message

and terminates execution.

The name of a field in the AQDHS~II master file record
whose content is to be tested, or a literal (enclosed
in apostrophes) to be compared against the value
specified by the subject name. Code the object

name in columns 28~67. The field width for each valid
name is given in Figure 6.1.2. The entry must be right
adjusted within the apostrophes. Parentheses when

used, immediately follow the obiject name entry.

Connects a relationship or group of relationships

to another relationship or group of relationships.
Valid values are AND or OR. AND indicates that both
relationships or groups must be true in order for the
entire relationship to be true. OR indicates that

if either relationship or group is true, the entire

relationship is true. The Boolean operator is
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coded in columns 69-71. If columns 69-71 are not
blank, and do not contain a valid VALUE, the language
processor program ceases to evaluate further retrieval
statements, outputs an error message and terminates

execution.

Columns 23, 25, 27, and 68 must be blank. Unneeded columns in the Subject
Name and Object Name fields must be blank. Columns 73-80 may be used to

specify card sequence, if desired.
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Valid Data Names for Retrieval

ACTION~CODE

AGENCY

AREA-CODE

COMPOSITE-KEY-2

COMPOSITE~PERIOD

Section:
Version:

Date:
Page:

KEY-3
METHOD-CODE
MONTH
NBR-OF-READINGS

PARAMETER-CODE

COMPOSITE-SAMPLES PROJECT
COMPOSITE-TIME-CODE RPTING-SECTION*
COMPOSITE-TYPE SITE
DATA-FIELD* START-HOUR
DAY-CODE STATE

DECIMAL~CODE

STATUS-FLAG*

FORM-CODE TIME-CODE
IDENT-KEY UNIT-CODE
KEY-1 YEAR
KEY-2

* Repeating data names.

Valid Retrieval Data Names

Figure 6.1.2
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ACTION-CODE: 1Indicates the last action performed on the master file
record. The only possible values are '2' for Add and '3' for

Change. (Field width=1)

AGENCY: Identifies the agency responsible for the sampling. Valid codes

are found in Table 4, Appendix H. (Field width=1)

AREA~CODE: Identifies the geographical area in which the samples were taken.

(Field width=4)

COMPOSITE~KEY-2: Identifies, as a group, the following fields:
COMPOSITE-PERIOD
COMPOSITE~SAMPLES

COMPOSITE-TYPE

COMPOSITE-TIME-CODE

(Field width=6)

COMPOSITE-PERIOD: Indicates the period during which the composite sample
was taken. Valid codes are:
'ol' - ‘o4 Quarterly and Seasonal Composite
o1t - ‘12! Monthly Composite
'o1' - 's52! Weekly Composite
'00' Annual Composite
(Field width=2)

Figure 6.1.2 Valid Data Names for Retrieval Specification (Continued)
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COMPOSITE-SAMPLES: Indicates the number of individual samples that

were composited. (Field width=2)

COMPOSITE-TIME-CODE: 1Indicates the interval at which the individual
composited samples were taken. Valid codes are found in Table 7,

Appendix H. (Field width=1)

COMPOSITE-TYPE: Indicates the interval at which the samples are composited.
Valid codes are:
"' Quarterly Composite
r2 Seasonal Composite
'3t Monthly Composite
4! Weekly Composite
'5t Annual Composite

(Field width=1)
*DATA-FIELD: The value of the reading or sample taken. (Field width=4)

DAY-CODE: The day of the month on which the sample was taken.

(Field width=2)

DECIMAL-CODE: A single-digit number from O to 4 which indicates the
number of digits in the reading that are to fall to the right of

the decimal point. (Field width=1)

*Repeating Name

Figure 6.1.2 Valid Data Names for Retrieval Specification (Continued)
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FORM~CODE: The number of the form used to create the master file record,i.e.

1, 2 or 3. (Field width=1)

IDENT-KEY: Identifies, as a group, the following fields:
KEY-1
KEY-2
KEY-3

(Field width=31)

KEY-1: 1Identifies, as a group, the following fields:
STATE
AREA-CODE

SITE

AGENCY
PROJECT
TIME-CODE
YEAR

(Field width=15)

KEY-2: Identifies, as a group, the following fields:
MONTH
DAY-CODE
START-HOUR

(Field width=6)

Figure 6.1.2 Valid Data Names for Retrieval Specification (Continued)
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KEY-3: Identifies, as a group, the following fields:

PARAMETER-CODE

METHOD-CODE

UNIT-CODE

DECIMAL-CODE

(Field width=10)

METHOD-CODE: Identifies both the collection method and the analysis

method of the parameter being measured. (Field width=2)

MONTH: The month of the year during which the sample was taken.

(Field width=2)

NBR-OF-READINGS: The number of readings or samples contained in the

master file record. (Field width=2)

PARAMETER-CODE: 1Identifies the parameter being measured. Refer to
APTD-0633 for a full list of currently accepted parameter codes

and Table 14, Appendix H for a partial list. (Field width=5)

PROJECT: Identifies the project in associlation with which the sample
was taken. Valid codes are found in Table 5, Appendix H.

(Field width=2)

Figure 6.1.2 Valid Data Names for Retrieval Specification (Continued)
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*RPTING-SECTION: Identifies, as a group, the following repeating fields:
STATUS-FLAG
DATA-FIELD

(Field width=5)

SITE: Identifies the site at which the samples were taken. (Field width=3)

START-HOUR: The hour at which the first sample was taken. (Field width=2)

STATE: Identifies the state (or other geographic division) in which

the sampling site is located. (Field width=2)

*STATUS-FLAG: Indicates the status of the assoclated reading. Valid

codes are:

'A' Added since submission to SAROAD
et Changed since submission to SAROAD

'gt Sent to SAROAD

(Field width=1)

TIME~CODE: 1Indicates the interval at which the samples were taken.

Valid codes are found in Table 6, Appendix H. (Field width=1)

UNIT-CODE: Indicates the units in which the parameter was measured.

A partial list may be found in Table 16, Appendix H. (Field width=2)

YEAR: The year in which the sample was taken. (Field width=2)

*Repeating name

Figure 6.1.2 Valid Data Names for Retrieval Specification (Continued)
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6.1.3 COBOL SPECIFICATIONS PLACED IN LINE

Inline COBOL language specifications are entered immediately following
the $S$SELECT card. These cards are punched according to COBOL rules

for syntax and punctuation. Any user defined paragraph or section

name should begin with the prefix, USER-, to avoid conflict with other
names in the program. Any valid PROCEDURE DIVISION statements, with

the exception of DECLARATIVES, may be entered. Since the Retrieval
Language Processor program does not examine the COBOL statements, any
errors could result in COBOL diagnostics or unpredictable results. A
data name named SUB (PIC 99 COMP SYNC) is provided for use as a subscript

for referencing repeating data names.

The following example is used to explain how the subscript is utilized.

SSSELECT USER
USER-P.
MOVE FALSE TO RECORD-QUALIFIES~SW.

TF PARAMETER-CODE IS EQUAL TO '42401'
IF YEAR IS EQUAL TO '71°'
IF DECIMAL-CODE IS EQUAL TO '2'
IF TIME-CODE IS EQUAL TO '1'
MOVE 1 TO SUB
PERFORM USER-CK-RTN THRU USER-CK-END

NBR-OF-READINGS TIMES.

USER-P-END. EXIT.

USER-CK.

IF DATA-FIELD (SUB) > '0050'
MOVE TRUE TO RECORD-QUALIFIES-SW.
USER-CK-END. EXIT.
$SEND
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In this example the master file record is examined to see if the parameter
code is sulfur dioxide, the year of record is 1971, the decimal point in-
dicator is 2, and the data stored is hourly data. If all of these condi-
tions are met then each reading ir the record is compared to .50 by using
the data name SUB and performing the paragraph USER-CK. If the record con-

tains at least one reading greater than .50 then the entire record is

written to the answer file.
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6.1.4 COBOL STATEMENTS OBTAINED FROM COPY MEMBER

If the user finds that a particular set of retrieval specifications which
he has written in Cobol is being used extensively he may wish to store
these specifications in a copy member. This action would save having to
keep up with the cards and insert them properly in the run deck each time
that retrieval is desired. After the copy member has been established
only the name of the member need be referenced in the $$SELECT card to
obtain the desired retrieval. (see examples C and F of the types of

retrieval requests).

The establishment of copy members can be accomplished quickly and easily

by personnel in the users data processing section.
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6.2 RETRIEVAL REQUESTS

There are six regular types of retrieval requests, each of which can
be associated with the list optfon. The type of request fs determined
by the contents of the $$SELECT card. Examples of the retrieval request
types follow:

a. Retrieval of standard records using the AQDHS-II language

retrieval specification statements following the $S$SELECT card

$SSELECT LIST
AGENCY = 'pt AND

YEAR N < 72 OR ®

STATUS-FLAG = 'C! OR
(PARAMETER-CODE = '11101" AND
DATA-FIELD > '30%)

$$SEND

This specification will select all records which:

(a) are for years equal to or greater than 1972 and are for the atmospheric
research.grogp.

(b) all records with at least one status flag of changed. (Regardless of criteria(a))

(¢) all records which contain the parameter code for total suspended

particulates which have a data field with a value greater than 30.

(Regardless of criteria (a & b))
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The above records will be placed in a Standard Answer file and since the

list option was used all records selected will be listed on the printer.

b. Retrieval of standard records using the COBOL language

retrieval specification statements following the $$SELECT card

SSSELECT USER
MOVE ZERO TO TALLY.
1F PARAMETER-CODE 1S EQUAL TO '42401'
IF YEAR L[S EQUAL TO '71°
IF TIME-CODE IS EQUAL TO '1'
MOVE 1 TO SUB
PERFORM USER~CK THRU USER-CK~END NBR-QF-READINGS TIMES.
IF TALLY NOT < 10
MOVE TRUE TO RECORD-QUALIFIES-SW.
USER~-CK.
IF DATA-FIELD NOT = '9999'
ADD 1 TO TALLY.
USER-CK-END. EXIT.

$SEND

This specification will select all records which contain at least

ten hourly readings for sulfur dioxide for the year 1971.
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The records will be placed in a standard answer file and they will not
be listed.
c. Retrie&al of standard records using the COBOL language
retrieval specification statements residing in the copy

library under the member name specified

$SSELECT USER RPTESTQ1

$SEND

This specification will cause the COBOL statements contained in the copy

member RPTESTP1 (shown below) to be used for the recrieval.

MEMBER NAME RPTEST@1
IF YEAR IS GREATER THAN 70 AND
MONTH IS LESS THAN 4 AND
NOT COMPOSITE

MOVE TRUE TO RECORD-QUALIFIES-SW.

This retrieval will select all records which do not contain composite data
and are for the months January, February, and March of the years 1971

and later.

A Standard Answer file will be created and the records retrieved will not

be listed.
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d. Retrieval of sliding average records using the AQDHS-II

language retrieval specification statements following the

$$SELECT card.

$$SELECT SLIDING
TIME~CODE N-'C'
$SEND

This specification will select all records which do not contain composite data.

The records will be placed in a Sliding Average Answer file and will not be
listed.
3. Retrieval of sliding average records using the COBOL language

retrieval specification statements following the S$S$SELECT card.
$$SELECT USER SLIDING LIST

MOVE ZERO TO TALLY.

IF PARAMETER-CODE IS EQUAL TO '42401°'

IF YEAR IS EQUAL TO '71'
IF TIME-CODE IS EQUAL 10 '1'

MOVE 1 TO SUB

PERFORM USER-CK THRU USER-CK-END NBR-OF-READINGS TIMES.
MOVE TRUE TO RECORD-QUALIFIES-SW.
USER~CK.
IF DATA-FIELD < '9998'
ADD 1 TO TALLY.
USER-CK-END. EXIT.

$SEND
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Thia specification will select the same records selccted by example (b)
however, they will be placed in a Sliding Average Arswer file and all

records retrieved will be listed.

f. Retrieval of sliding average records using the COBOL
language retrieval speciffication statements residing in the

copy library under the member name specified.

$$SELECT USER RPTESTOl SLIDING LIST

$$SEND

This specification will cause the COBOL statements contained in the copy

member RPTEST@1 (shown below) to pe uced for the retrieval.

MEMBER NAME RPTESTQ1
IF YEAR IS GREATER THAN 70 AND
MONTH IS LESS THAN 4 AND
NOT COMPOSITE

MOVE TRUE TO RECORD-QUALIFIES-SW.

This retrieval will select all records which do not contain composite data
and are for the months January, February, and March of the years 1971 and

later.

A Sliding Average Answer “ile will be created and all records retrieved will

be listed since the list option was specified.
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. Retrieval of modified answer records using the '"member name",
"list", "user—data", and "user define subroutine" options.
SSSELECT RCOPYMEM LLIST RLOCDATA REPROUTN
YEAR = YEAR

SSEND

This retrieval uses a subroutine to search a locally-defined county-code
conversion table. The area-site code combination is used as the Table
argument. If found, the routine returns a two digit code denoting the
county, otherwise it returns '00' as the county code. If the county code

is found, the record is selected for retrieval and the county code is

moved to the two high order positions in the answer record (action-code

and form code positions) for subsequent processing. It should be noted

that while the answer file contains modified records (i.e., the county

code 18 1in the first two position); the master file is unchanged. Note that
the answer file can then be sorted on county code and reports can be generated
by county. It should be noted that the action-code and form codes are not

printed by the list programs and will not appear on any AQDHS-II reports.
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USER-DATA-STRUCTURE, 00000100
02 COUNTY-TABLE-ARG,
03 AREA=-CODE~ARG PIC 9999,
03 SITE=CUDE=ARG PIC 999,

LOCALLY-DEFINED=-IDENTIFIERS, 00000200

03 CONVERSION-ERROR-TEXT PIC X(24) 00000300

’ VALUE “NO MATCHING COUNTYO0O0000400

* cooe”’, 00000500

03 USER-DIAGNOSTIC, 00000600

04 USER-ERROR-KEY PIC X(31) VALUE SPACES, 00000700

04 FILLER FIC X VALUE SPACES, 00000800

04 USER-ERROR=TEXT PIC X(d4) VALUE SPACES, 00000900

COUNTY=CUNVERSION=TABLE, - 00001000

03 FILLER PIC 9(4) VALUE 0001, 00001100

035 FILLER PIC 9(3) VALUE 001, 00001200

03 FILLER PIC 9(2) VALUE 02, 00001300

03 FILLER PIC 9¢4) VALUE 0001, 00001400

03 FILLER PIC 9(3) VALUE 002, 00001500

03 FILLER PIC 9(2) VALUE 01, 00001600

03 FILLER PIC 9(4) vALUE 0002, 00001700

03 FILLER PIC 9(3) vaLUE 003, 00001800

03 FILLER PIC 9(2) VALUE 11, 00001900

03 FILLER PIC 9(4) VALJE 0003, 00002000

03 FILLER PIC 9(3) VALUE 006, 00002100

03 FILLER PIC 9(2) VALUE 24, 00002200

COUNTY=CONVERSION=TABLE=-R 00002300

REDEFINES COUNTY=-CONVERSION=-TABLE 00002400

’ OCCURS 4 TIMES 00002500

ASCENDING KEY IS 00002600

: COUNTY=-TABLE=-KEY 00002700

) INDEXED BY COUNTY~INDEX, 00002800

03 COUNTY=TABLE=-KEY PIC 9(7), 00002900

03 COUNTY=-ID PIC 9(2), 00003000

COUNTY~CDDE, ’ 00003100

03 COUNTY=CODE-BYTE=1 PIC 9, 00003200

03 COUNTY=CODE=BYTE=2 FIC 9, 00003300

Example g. Continued
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USER=-SELECT-CONTRUL, 00000100
PERFORM USER=-COUNTY=-CONVERSIUN THROUGH 50000200
USER=COUNTY=CONVERSIUN=-END, 000003500
IF COUNTY=CODE IS NOY EQUAL 10 [tRO 00000400
IF COUNTY=CODE IS EQUAL TO ‘02" OR ‘11° OR “*23° 00000500
MOVE TRUE TO RECORD-QUALIFIES~-Sw 00000600
MOVE COUNTY=CODE=-BYTE=1 T3 ACTIUN=CODE 00000700
MOVE COUNTY=-CODE-BYTE=2 T0 FORM=-CODE 00000800
ELSE 000060900
MOVE FALSE TU RECORD-QUALIFIES=SW 00001000
ELSE ) ’ Tttt o ’ 00001100
MOVE CONVERSION=ERROR=TEXT 70 USER-ERROR~-TEXT 00001200
MOVE IDENT<-XKEY T0 USER-ERRUR-KEY 00001300
MOVE PROGRAM=PREFIX TO ERROR-PREFIX 00001400
MOVE 101 TO ERRUR-IDENT 00001500
MOVE ERRUOR=FLAG=~E TO ERROR~SEVERITY~-FLAG 00001600
MOVE USER-DIAGNQSTIC 170 ERRIR=-DIAGNQOSTIC 00001700
PERFORM PRINT=ROUTINE THROUGH PRINT=ROUTINE=END 00001800
MOVE FALSE TO RECORD=-QUALIFIES=-Sw, 00001900
IF COUNTY=CUDE IS GREATER THAN "23° 00002000
MOVE TRUE TO END-DF~J0OB~Sih, 00002100

Example g. Continued
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USER=COUNTY=-CONVERGSION,
MOVE AREA-CODE TOD AREA-CODL=~ARG,
MOVE SITE TO SITE-CODE=-ARG,
SEARCH ALL CUUNTY~CONVERSION-TABLE=R
AT END MOVE ZERO TD COUNTY-CODE
CWHEN COUNTY=TABLL~ARG IS EGUAL TOQ COUNTY=-TABLE-KEY

fCOUNTY=INDEX)
MOVE COUNTY=ID (COUNTY=-INDEX) TO COUNTY=-CODE,
USER=-COUNTY=CONVERSION=-END,
EXIT,

Example g. Continued
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6.3 PRECAUTIONS AND CONSTRAINTS

The retrieval program package makes a number of edit checks to ascertain
that retrieval controls and specifications are acceptaBble. These checks
are not exhaustive because of unavoidable lfmitations so that there are

some precautions that must be observed to avoid unpredictable results.

The program performs checks and If the check fails, the program issues a
diagnostic message and terminates all further processing. The checks are:
° There must be one and only one $$SELECT card
°  The $$SELECT card must precede all other retrieval specification
cards
® Key words on the $$SELECT card must appear exactly as specified
herein
® Retrieval specification statements must use names which exist in
the 1list of Valid Data Names for Retreival Specification
° The $$END card must be the last card in the retrieval specification
Entries on the control cards must be in the correct card
columns with the correct spelling as specified herein
Retrieval specification statements in AQDHS~II language must

conform to the syntax specified herein.

Although all specifications and operating instructions should be followed

precisely, additional care is desirable for the following:
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When literél fields are used in the retrieval specification
statements, the literal must be enclosed in quotes and the
number of characters in the literal must be the same as the
number of characters in the master record field to which the
literal refers. The literal must be right justified using
leading zeroes for numeric values as required to complete the
field width (e.g., a data literal must be '0050' not '50').
The first time a repeating name is used in the AQDHS-II language
retrieval specification, it must not be enclosed by any
parenthesis. This rule may be stated alternatively as: no
parenthesis may enclose the first occurrence of any repeating

name. To avoid difficulty, when it is desired to use a repeating

name in a complex retrieval statement requiring the use of paren-
theses, the following statement should immediately precede the

first occurrence of the repeating name enclosed by parentheses:

Repeating—name = Repeating-name AND

Thus a valid statement might be:

$SSELECT

AREA-CODE = '0032' AND
SITE = '201' AND
PARAMETER~-CODE = '11101' AND
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*DATA-FLELD = DATA-FIELD AND
(DATA~FIELD = t0050* AND
TIME~CODE = '3%) OR
(DATA-FIELD = '0075! AND
TIME-~CODE = t'gh)
$$SEND

*If the line marked with a asterisk were omitted, the complete statement

would be invalid. Do not put the asterisk in your card(s)} it is for

illostrative purposes only.

Caution must be taken in the preparation of retrieval specifi-~
cation statements to avoid conflicts in the comparison of null
readings which are coded as 9999 and treated by the retrieval
program as valid readings. For example, to retrieve readings
greater than some threshold value, say 50, the retrieval
specification should also specify that the reading must be

less than 9999. The resultant statement might be

DATA-FIELD = DATA-FIELD AND
(DATA-FIELD > '0050" AND
DATA-FIELD < '9999%)

Furthermore it is recommended that the use of repeating names

should be as close to the end of a retrieval statement as
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possible, Thus note in the previous example that use of
non-repeating names occur before the parts of the statement

involving DATA-FIELD.

Stated another way, the most efficient retrieval will be
obtained if (whenever the logfc will permit) all non-repeating
data names are grouped at the beginning of the conditional
statement. Thus, in the first example above only those logical
expressions which reference TIME-CODE appear after the first
reference to the repeating data name, DATA-FIELD. The non-

repeating fields such as site are placed first.
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6.4 RETRIEVAL INPUTS

The Retrieval programs have three fmputs consisting of the Retrieval
Control Cards, the Retrieyal specification cards or COBOL speciffcations and

the current master file.
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6.5 RETRIEVAL OUTPUTS

The Retrieval Program produces three types of output; diagnostic messages,
the answer set containing the selected data, and optionally a list of the
records in the master file which qualified. Two sets of diagnostic messages
are produced; one from the Language Processor and one from the generated
Retrieval program. The Language Processor diagnostics (See Appendix A)
display any error encpuntered In processing the Retrieval Language Specifi-
cation Statements. If the COBOL Language is used, error messages may be
generated by the COBOL compiler. The Retrileval program may also generate
diagnostic messages. In both cases the diagnostic messages indicate any
errors discovered by the program. The detectable errors are discussed

in Section 6.3, Precautions and Constraints.

It should be noted that due to the sort sequence of the master file, records

selected for sliding average reports must have the same decimal code.
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7.0 OUTPUT PROGRAMS

AQDHS-II provides two output programs for producing various listings of
data contained in the master file. These are the Detail List program and
the Data Analysis Statistical List program set. In addition the Sliding

Average Program computes averages for display by the Detail List Program.
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7.1 DETAIL LIST PROGRAM

The Detail List program formats and displays data selected from the master
file or from the sliding average values file. There are several formats
used depending upon the type of data (as specified by the Time-Code) to

be displayed. Less than daily data is displayed on a site basis in a
matrix whose row labels are days and whose column headings are hours.
Daily data are displayed in a matrix with row labels of days and column
headings of months. Weekly data are displayed in a matrix with row labels
of week-of-the-month and column headings of months. Monthly and quarterly
data are displayed on a site by site basis under column headings of month

and quarter respectively.

The program operates in either of two modes: a standard and sliding
average mode. The mode is determined by the contents of the input file.
The standard mode has two options: a display option and a summary option.
The display option allows the user to specify whether the program should
print data values meeting a user supplied expression or to print all
variable data values which are <9998. The summary option allows the
user to specify the type of summary columns and rows to be printed. The
'MEAN' optilon specifies that the number of readings, the mean reading and
the maximum reading will be printed for each row and column. The 'SUM'
option specifies that the number of readings and the sum of the readings

for each row will be printed. No column footings are available in the
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'SUM' option. The sliding average mode has only one option; the display

option.

The mean values computed by this program may differ from those computed
from the same raw data by the Data Analysis program because the Data
Analysis program will adjust some values according to the minimum de-

tectable value whereas the Detail List program uses the raw data values.

The user is cautioned to use the proper entries on the option control card
for the type of input data file to be processed. Otherwise the program
will reject the options selected and terminate without processing the

data, immediately after it outputs the appropriate error message(s).
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7.1.1 EDIT CHECKS

The Detail List performs a number of edit functions to ascertain that
there is consistency between the input data and the options selected by
the user. 1In addition the program checks the applicability of the various

AQDHS-II tables for the parameter codes, site codes and parameter standards.

In performing the various edit functions the program detects the following

errors:
° One of the Summary Options (MEAN or SUM) was entered on

the option control card while attempting to print sliding

average results.

One or more of the option statements contains a spelling

error, a missing element or the elements were in the wrong

order.
°  The relational operator ( >, =, or &) was missing in the
display option statement.
An unrecognizable character (neither N or blank) occurred
between the keyword DISPLAY and the relational operator
in the display option statement.
The entry for the specified value in the display option statement
contains one or more non-numeric characters or exceeds the range
.0000-9997. (the values 9998 and 9999 have been reserved for

special uses by the system. 9998 is used to condition printing
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of asteriks in the Detail List Program and 9999 is used to
represent null yalues.)
®  Both keywords (SUM and MEAN) occurred on the option control
card.
No option control card was provided for a standard answer file
listing.
The threshold value in the display option statement was used
inconsistently in relation to the relational operator.
The input file name designated a non-existant file.
The two Parameter Key and Parameter Description Tables name in
the runstream do not match in size or content.
Whenever any of the above error conditions are detected, the program

prints an error message and terminates without processing the input file,

In addition to the above errors, the program detects a conflict between
the size of the Parameter, Parameter Standards and Site Code Tables and
the maximum sizes allowed in the program. When this condition is en-
countered, the program prints a warning message but continues to process
the inptt file. During processing, only that portion of the table or
tables that can be accomodated by the maximum program table size will
be used for processing. This condition may result in incomplete head-

ing identification in the output results.
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7.1.2 INPUTS

The Detail List program requires access to a data file and may have an
option control card. The data file may be the master file, a standard

answer file or a sliding average answer file.

The option control card contains keyword statements for either option
(Summary and Display). These statements may appear on the option control
card in any order, but must be preceded or followed by at least one
blank. (Note that a keyword that starts in column 1 is considered to
be preceded by a blank). Statements may appear anywhere on the card
except columns 73 to 80. All desired options must be contained on
one card.
The keywords for the Summary option are MEAN and SUM with the follow~
iné meanings:
MEAN: Print the number of readings, the maximum
reading and the mean for each column and row.
SUM: Print the number of readings and the sum of the
readings for each row. (Column footings are not

printed with this option).

The Summary option is valid only for processing standard answer files
and one of the options must be stated or the program will assume the

mean option. The presence of either of the Summary option keywords will
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cause the program to terminate before processing a sliding average answer

file.

The Display option statement consists of a keyword, an optional negation

flag, a relational operator and a threshold value in that order. Each

element of the display option statement must be preceded and followed by

at least one blank. The definition of the elements of the statement are:

Keyword:

Negation Flag:

Relational Operator:

Specified Value:

DISPLAY

N or Blank

>, =, <(greater than, equal to, or less than)
A number in the range .0000-9997. (leading
zeroes in front of the decimal are not

required. The decimal point should always

be coded. If it is omitted it will be assumed

to be right justified in the field).

Some examples of valid and invalid control card option statements for

processing sliding average value files are given in Figure 7.1.2-1; similar

examples for processing standard answer files are given in Figure 7.1.2-2.
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DISFLiGY = 00.14 ' \\
(1 | | Example 1. Print only those data values equal to .l4

I '
§/ 000/ 009]|0000000030800000000000000000000080000060000000000000000020000000D000D
114381 I HNRUUB NI NBENAONS AN BN UIRAULBEIBRANRQUBHI BRI SEUBUNSARNNAUBUNB O NN BN BN AN
IR R R R R R R R R R R R R R R R R R R R R R R RR R RRRRRR R RN R
121 22222222222222222222222222222222222222222222222222222222222222222222222222222
33113} 3333333[33333333333333333333‘;33333333333333333333333333333333333333333331:33
JAA4 440400488 44404844344 44248 48448204824 420484404844 44842424 4844804044888400408404
5555555555555 395555555555559555535955555555555555559355553955559555555555555555555
lliiillﬁlliiisisiﬁﬁﬁitiiiiiiiﬁiﬁiSGE:SSEGGE5555535555655556555556-6855586583555555
171[71717177177117”1117111111171717111111111111111177117111111111111111711117111
sessasfojasa]aasnssannaaazonasssco0na09l008pa8s80080853883888288808888888888238128

9] 999999999899993999999599998929959998999909999993993989999939659999939399999998335339
12341

TR IR OB ANAIUDAYRAIRNINUBANHDX LU SATAIINUNBURUNBIAQADRRUBKOARINIINNTIUTANN

|ttt Ay age) -~

DISPiaY N .<{.75.00 ' 'q\
{1 | [ -1 Example 2. Print only those data values greater than )

or equal to (not less than) 75.

1 :
sofesejooananacj|ooeossacareneetodenogneno00000a00080000000000D000000000D0B0R30
1234881 IUNNNUBUINNAN ANRNRNABRNRDUBBURNAURAUSHIAARNDIUSKNUUUANOUBRUERNIINDRBANI IR
| AR R IR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R AR R R R A D

22012222222222222222222222220222222222222222221222222222222222222222222222222222122
3333[3333331333 33333333333333333333333333331313333333333333333‘333333333333333333’
JA448 4404 4] 444004434 4344000 444000 8404444808480440044 004480444400 008040440400041040
55555555] 5555/.55555555555555595555535555555595555535959955559595955555555555355393555
6666566665665 68668866655665666066566666666666G6666660866656668665666666666666665866686
11T 17001100 11111111111 IINTIINIIININIIIIIIIIIIIIIIINIIIIIIIIINI
go3838| 385] 283] 38382328983 888333088828888680835398333808333838883983323203858838888333

9] 899993999233999999984993325978993¢62128933991393939397993939999393939990833333333389
! ]330

MU RDNEE PN BRI LBRBRITNBANNN AR ITANCORAU RGN 100NN BRRUBEGUBESRINIDINIRINNDY
CACKETT Q30

H

Figure 7.1.2-1 Examples of Valid and Invalid Display Options Statements
for processing Sliding Average Values Files.
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Example 3. (No Control Card) \
Print all Data Values. ‘

p0065008000000000000808000020090000000000000000000080000000000000003000000808000080878
12348 8T NN UUBI BN RONRANNNBIRNUUDB BN ABANQUUSET U RN VYRS AN AN AN RDUBSURRDIN DRI AN ™
AR R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R A R R R AR R AR
211222222222211222222221212222222?2222122222222222222222222222122222222222222222
33333333333333333333333333333333333333333333333333333333333333333333333333333333
SA444424454804440400004424444044084434402348044444434440404048444484840000040504044.
555555555555555555555555555555555555}5555555555555555555555555555555555555555555
$8B8668806866C88C06806G865666668868566660666G66666666666S5606666G6GA66668G08666B66G6686
1171111171717111111111]111711111%11117711111117711111111111117711111117111111111
S35 05003320030002088500300003803238328332380283833333335383339284838353383882185323103)

9999995895998993999599999999939599993983889593
BUNDAUACUBRTUASI RDUSHIANAURCUBUUBARIIN U RN I D

DISPiq¢. > .10.00.
i | Example 4. Print only those data values greater

than 10.
Il

safecejojeejcjjonaseanacgnoannionc0eoa8020800000000008000000000800800000500098083008¢838
1234381 I INNUNUBUHINENNIONAANANNNANRANTANEIAGUBACRIANNNUSNNIBAGNOUBUINBII DRI NI NN N
(RRR R IR R IR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR RRRERARRAR AR A I
22{2222222222222222222222122222222222222222222222222212222222222222221212221222121122
3333]333333313333333333333333333333333333333333333333333333333333333333333333333
[ 4044448080430 00448 0408088000008 00000088800 888040844040 04080808048000000044400 .
55555555555555555555555535555595555595535558558555555555555555555559555535555555535
555685585] 6686666686586 86666€66666666666806666560666G666656665666860666666565655668585
R IR R R R AR A R R R R R R R R R R R AR R R R R R R R R R R R R R R AR A RN R R R R A R R R R R R R R R R R R R R R

§88328] 8/ 838/ 8820338538888 38838825388388208580833033338339383388838883833338388838838

9389999729999998993595999895335595333359393655253933399993939599953993959339393933979
I EENRER)
A

H PNV ADATRNLHDNBIRNLNLHBRTHNIUGQUUNOAGTUENINSTUNSNBIDNRIEHGERORSINTIIINRISNII NN
HACKETT =QR1
. Figure 7.1.2-1 Examples of Valid and Invalid Display Options Statements
(Continued) for processing Sliding Average Values Files.
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?rs._?(>410;00 Example 5. Invalid; No Blank between Display and >. ‘\\

I
fo{000| {00 0jfO0Ca0CC000B8000080C0C0000030000000080068000006800000000000600000008008029
R R I A R L R R R R R R R N T O T EI R R R E R R R R R TR R PR R TR TR RN
IR ER IR IR R R R R R R R R R R R R R R R R R R AR R R R A R R R R R R R R A R R R R R R R R R R R R AR R R
22/ 22222222222222222222212222222222222221222222222222222221222222222222222122121212122
3333[333333[3333333333333!3333333&3333333333333333333333333333333333333333333333
J A4 4448884844848 8 04888480040 844844 4088048448844 844444444 4484848408808 4004440044
5555555555555555555555555585555555565555585535555555558555555555555555555555555555
B366666f 6868668588680 656868G6666066 566066865608 66666666686606660606C68656566666686666
I TIITNI NN TN NI NI NN NI NN NI NI NIt IIINIItIIINIIIIIIIIIINITIINIIIIIIINg
S8 | | onaf a0 8008830888838088382383832388323823338088088388 88832383 58388283¢882838

9] 99999399999939989939999999999999999989999995999999999999999999939993999989998393
12245813

2 s BHRRUBBUNBNNRDNBBNNIRINBUBRTAPACRALUSBTROGINNIVUSEDIUBIRNRBUBHROBARINIRUBIIIANN

DISiLPaY > .10.00 '
1 '"’i Example 6. Invalid; Display Misspelled. *j\

L
Sepoeajojoojojoonenaceano00ooeannnp0oe00000000206000000000008000088080600880000800800D
12134381 0 INNNUIUBBIUNANANN BRI NARN AN NBRYARVNROUGIVEBNNRAUDNSTURANNRAUBRO RN RNRI NI AN
(R RR R IR I R R R R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R R R R R R R R R R R R AR R R R RR AR R RN R R R R
12122222222222222222222222222222222222222222222222212222222222222222222221222221212
333]133333333]33333333333333332323333333333333333333333333333333333333333333333333-
A48 44240008040 8804804400 888084088 4004538 4830084480444 4040 0048400040040 0448442
§85555555355855555555555555555555555555555555555555555555555555555555555555556555
665666665| G66656565666655666666566665€C66666666666665666666665666566566666666G55666666
IRR R AR R R R R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R R R RRR R RAR AR A S ]
838885| 5/ 688/ 888368388680 0853388338538380A8388033338833388658388386838338838838883
?I3232?393995939993999559399899939&99999539989993999939§?§389938!3393!9899599998

TN 2R DA NBEDI RN N LBGRIRINNVRCUHLGLEIHS NS SIS ANBNGHIER I NIRRT I
BACKEIT 508!

?

Figure 7.1.2-1 Examples of Valid and Invalid Display Options Statements
(Continued) for processing Sliding Average Values Files.
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i DISFiqY 10.00
1 | | Example 7. Invalid; No Relational Operator.

I
gyjo00|CojB]jj0o000000000000000000000000800060B0000000060000000000000000000000080D0
113480 1IN NN BB AN DN S AT ANRNIRUA R BN BHQUE ST USRS INUS G NN LA RNRS RGN RTITIBUD NN IR
111 Il||l|llllllllllllllllllllllll)lllllllllllllllllllllllllIllllllllllllllllll[l
22122222222222222222222222222222222222222222222222222222222222222122222212221222121212
3333[33333|333333333333333333133353333333333333331333133333333333333133333333333
[ 444444880484 040 8080404040803 08004808480 03040888448 484484444 4008440048440 48440 4444
55555555585 55555555555555555558955555555555535555555555555555539535555555555555555 -
IEBISBSSSISBEIBGBIGS5iﬁilEESGGGESSGGkSSBSESGE55558556558555555555555655858855855
777[1777777177177717777777711777317771171117717777711111717117771111711117777117
lllllilllllBlllllllllalllﬂﬂllllla8lﬁa!ll!ﬂlﬂﬂ!!!88808lhlBlBllSlBlﬂlﬂlBllllllIBBB

959399899999999995899999399933989999999982399999992939399989819
|za l ulzu wn nunuann

!
323 VAAANULUNANAORLULSBBAVNNUNUBSUIBRUIRNUBERSDIRININNBRINDY

SUM._DISPiQY >..10.00 ‘ _
4] | | Example 8. Invalid; Contains Summary Option Statement.

| i1 :

poBafoOOG] [ OO0| || 0000C0202000088000008000200000066000000000800680000200000008000085039
3

L

A3 TSI NNNNUBUDBIRNADBUNIANNARNNABUBIRITNRNSNRTCBBITUBININDURBUNSINIRNUSRUBEINNINIDNIININTS

l
[
(AR R R R R I R R IR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R R AR R R RARE!

!
1
J222221222222222222222222222222222222222222222222222222222222222222222222222212122
333331333]13333333[3333333333333333333333333333333333333333333333333333333333333313
ALT AL 4484480003008 0004088800880 0d00888880 088044430040 440 0884480440040 080048404004
5555555555555555555539555555555555555555595595555559555555555555555555555555855555
6666666565666 6666686666666666666666665666666608G666666666666566666666666656G6686666
IR R A RR IR R R AR R R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R AR R R R R ERRRREER ]
$350886888) 3} 588] 6888883888628 8223808382385882839343333348368083958388388030883058088888

99993; 990095999399395902993939995399559993832359934232909593399399998399939995993333979
123458 T8N NNUNBEE AT NNEGS IS 20U IARAUN G CENUN D IHSSUUNBNRARBHEIURN N IN N B RN ne
N _MACKETT 508!

Figure 7.1.2-1 Examples of Valid and Invalid Display Options Statements
‘ (Continued) for processing Sliding Average Values Files.
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Siji DISPLAY > 10.00 ..
[ | | Example 1. Use Sum Option, Print Only Values Greater \\
Than 10.
I I
jjoesojoo0j 0 00| 0j| 00B00000000B00000000000000000060000000000000000000060Q8060000007
121343 073N NNUBBNRINBINADBNDBINIDARBRNIADUUBNIUNAISABLSSTRINNVUBUININNRUNBSIROBRAINENSID NN
|IRR R R RN I R R R R R R R R R R R R R R R R R R R R R R R R R R AR AR R R R R R R R R R R R R AR R R D!

]22222]222222222112122222222222222222221222222121122222222222222222222?2222222i2
33333333}13333333)3333333333232333333333333333333333333333333333333333333333333313
4||‘l4‘244444l444444444444l414444‘4444444444444444444444#4‘5!4‘44444l4t§4kll¢464
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Figure 7.1.2-2 Examples of Valid and Invalid Option Control Card
Statements for Processing Standard Answer Files.
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Example 3. Use Sum Option, Print All Values.
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Figure 7.1.2-2 Examples of Valid and Invalid Option Control Card
‘ (Continued) Statements for Processing Standard Answer Files.

116-1



Section: 7.1.2
Version: 3.0
Date: 3/1/177

Page: 9 .

Example 5. (No Control Card) Use Mean Option, Print \\
All Values.
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I Example 6. Invalid; Control Card May Contain Mean V\\
1 I or Sum but Not Both Together.
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Figure 7.1.2-2 Examples of Valid and Invalid Option Control Card
(Continued) Statements for Processing Standard Answer Files.
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7.1.3 OUTPRUTS

The Detail List program uses 11 different formats to display non-composited
data and 5 different formats to display composited data. There is one
format corresponding to each Time~Code (or sampling Interval) applicable

to non-composited data. There are five formats for composited data
corresponding to the five permissible composite types. The output format
is automatically selected by the program based upon attributes of the

data processed. As many formats will be used as is necessary to display
data in the input file. Thus it is possible that the program will use

all 16 formats or only one depending upon the number of different data

types in the input file.

Any of the 11 non-composite déta formats may be used to display sliding
averages with the following differences. The title of the report is
changed to specify a sliding average report, the row and column foot-
ings are omitted, and two messages are printed at the bottom of the page

explaining data which was not printed and the reason.
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Figure 7.1.3-1 Example of Standard Answer Report - Daily Interval (Mean Option)
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Figure 7.1.3-1 Example of Standard Answer Report - Daily Interval (Sum Option) (Continued)
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7.2 AQDHS~II SLIDING AVERAGE PROGRAM

The Sliding Average program of AQDHS-II computes the values of the
sliding average for arbitrary intervals selected by the user. The
program performs these calculations on data contained in a sliding
average answer set generated by the Retrieval program. The sliding

average is computed for the data values without regard to the

decimal code. The formula used for this computation is:

1
1

Sy = M 2 Rj

J=1-M+1

where:

Si=the ith sliding average
M =the interval over which the average is computed
R =the reading value

j =index to the position of R in the series of all R's

The sliding average 1s placed in a Reading position in an output

file such that it is composed of that Reading plus the (M-1) immediately
preceding Readings. All reading positions in the output file will con-
tain a computed sliding average value, provided a sufficient number of
readings were contained on the master file. If a sliding average for

a reading cannot be computed, due to insufficient data, the corresponding
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position is set to (9998) which causes *** to he printed in that position
by the Detail List program. In order for a sliding average to be computed
there must be at least (M+1)/2 valid readings (rounded to the nearest
whole number) in the interval M. The following examples show this
requirement:
For a three (3) hour reading interval
(3+1)/2 = 2 valid readings required
For an eight (8) hour reading interval
(8+1)/2 = 4.5 rounded to 5 valid readings required

For a twenty-four (24) hour reading interval

(24+1)/2 = 12.5 rounded to 13 valid readings required

The interval selected by the user must be less than the maximum number
of readings that can be contained in a master file record. Thus the
maximum interval size will depend upon the type of data as specified by
the TIME-CODE. Figure 7.2-1 provides a table of maximum Iinterval sizes
versus TIME CODES. Sliding averages may be computed for all types of
readings, however composite readings would give meaningless results and

therefore should be avoided.
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Time Maximum
Code Interval Interval Size
1 1 Hour 23
2 2 Hour 11
3 3 Hour 7
4 4 Hour 5
5 6 Hour 3
6 8 Hour 2
7 12 Hour Not Applicable
8 Daily 27, 28, 29, 30or 31

depending on month

9 Weekly 3
A Monthly 11
B Quarterly 3
C Composite Not Applicable

Figure 7.2-1. Maximum Interval Size for Sliding Average Calculation
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7.2.1 SLIDING AVERAGE PROGRAM EDITS

The Sliding Average program performs a number of edits to ascertain that
the program will process the input data. On performing the edit function,
the program detects the following error conditions:

® The control card is missing

° The input file was not a Sliding Average Answer file

° The input file name designated a non~existent file or the

named file contained no data.

When any of these conditions are detected the program prints an

error message and terminates without processing the input file.
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7.2.2 SLIDING AVERAGE PROGRAM INPUTS

The Sliding Average program has two iInputs: the control card and the

Sliding Average Answer file produced by the Retrieval program.

The Sliding Average program control card 1is used to specify the interval
over which the sliding average is computed. The control card statement
consists of three elements: a card identifier keyword, an optional
clarifier keyword and the value of the interval in that order. The
identifier keyword is AVERAGE. The optional clarifier keyword is INTERVAL.
The value of the interval may be any value in the range of 2 to 31l. The
keywords must appear exactly as given and must be preceded and followed

by at least one blank. The entire statement must occur in columns 1
through 72 of the control card and only one control card is allowed.

If a keyword starts in column 1 it 1s assumed to be preceded by a blank.

Examples of valid and invalid control cards are give in Figure 7.2.2.
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QYERGaE 24 ‘\\
P it Example 1. Compute Sliding Average Over 24 Intervals.

§000B3000000000000008000000000000000000000G600000000000000600000000060008000%9

0
BT S A NN UBHDPUNIN DN AR RIDBUBUINNUIABUBGIREANLDIUSHI NS EHRRUSHEBBRANINRIR I
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IEERRARAR AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR N !

]
’
i
2212222} 22222222222222222222222222222222222222222022222122222222222222222222221222

I
”ee
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33333333333333333333333333333333333333333333333333333333333333333333333333333333
BAAAEAALR] AAabbaatbataidba i a it iaa it Al i nadidAdadaiaabiadaaanensanngads
S{] 555| S355555555555555555555555555555555555555555555555555555555555555555555555
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S 883308000880 BUB RO SBBNN0Es0aB8s808800808388038¢88883R85088888880888882388888838
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-———_.ﬂm&ll* i
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Example 2. Compute Sliding Average Over 3 Intervals.

ooORBRRO008000000000000000008000800D00000008000000000060BB8D00D00800000008
HINBRB TR DN AR N AN RN IBU NN ADR N SU ST UNNN DN USHNAIRNROUBRHOABADIR NN BN

'
!
IR R AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RN R R R R R R R SRR R R R R R R R R R R Y )

00
1
11

33333333{133333333333333333333333333333333333333333333333333333333333323333333333
SA43 4442043084084 444484484488 8440080808088 44448023 4004082044 0004800080 000404040404
5[1555[555555{555555555555555555555555555555555555555555555555555555555555555555
G666B6665G86666606G866666666666866G66666G6666666666686666666666068666665666566556566885
IARARIRERRER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR
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933'3223939339995899995995?ﬁ999993999359S33q9939!93939933995999953995993333999!3
1

T AN TN ANNIRBEL BTG LRUABIHBBAO2GHETIIRN WSS ITIVRRGUNBDEIIINNANNRITEDS
HAGKELT “QR1

Figure 7.2,2 Examples of Valid and Invalid Sliding Average Control
Card Statements.
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I 1 1 Example 3. Invalid; No Card Identifier Keyword.

[ O |
s0joejORROOOO0O0000R000BB0000000000000000D0000000000000000000000000D000D000030D0B0DD
LIS TS NN UUUBBN RN AR UND AN IS U AN AN IG GRS I OHE ST U RN RONB RO NN AN UB AN A
lllllllIlIIllllllll|ltlll|ll!||llllllllllllIllllllllllIllllllllllllllllllll!ll[l
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=

AVERQGE  INTERVAL 5~ - N
(O O 04 5 SO O | Example 4. Compute Sliding Average Over 5 Intervals.
I I 11

PIesBROO0C O] ooEe000000983000000000000000000000085000000000000B0000030000830800D
P14 ENUE BTN DN AR A AN ARSI HANNCGUERI NN RN DA ISR NDOUSBONEN N AR NN
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Figure 7.2 _,72 Examples of Valid and Invalid Sliding Average Control
(Continued) Card Statements.
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L4 Example 5. 1Invalid; No Space Between Average and 3. \\

l
sjeoposoo000dB00000000C000B0D00GDA0000000D000B000000000000000D0000000P008000000D808D
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AVERASE 32 _ ‘ \

L1t Example 6. Invalid; Interval of 32 Exceeds Maximum
| Interval Value.
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Figure 7.2,2 Examples of Valid and Invalid Sliding Average Control
(Continued) Card Statements.
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7.2.3 SLIDING AVERAGE PROGRAM OUTPUTS

The Sliding Average program produces a Sliding Average Values file for
further processing by the Detail List program and a difagnostic message
printout. The diagnostic message printout contains error and run status
messages. The Sliding Average Values file contains records in Master File

Record format except that the Readings are sliding average values.
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7.3 DATA ANALYSIS

The Data Analysis program performs various statistical analyses on data
contained in the AQDHS master file. The results of the calculations are
written to the statistics file to be formatted by the Statistical List

program.
The following statistical information is computed: minimum and maximum
observations; arithmetic mean; standard deviation; geometric mean and

standard deviation; percentage of readings present; and the 10th, 30th,

50th, 70th, 90th, 95th, 96th, 97th, 98th and 99th percentile occurrence.

The following statistics are used in this program (x represents a raw

data value and n represent the number of values):

Arithmetic Mean:

l 2 . . . o

2 1/2
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Geometric Mean:

n \
S log X,
B - log x;, + log x, + . . . + log x
x = Antilog 1=1 = Antilog L 2 I
g n n
Geometric Standard Deviation: —
n 2 1/2
_ . log Xy
2 i=1
2: (1og xi) - n
_ i=1
Ug = Antilog r—1
L 1

The files input to the Data Analysis program (AQDHS master file or answer
file and the key portion of the parameter, method, unit, minimum detectable

table) must be flagged by the File Flagging programs before being used by
Data Analysis.

Composite data is not supported by this program.

The name of the load module is DXSTATIS.
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7.3.1  ORGANIZATION

Although the Data Analysis program is written in FORTRAN IV rather than
in COBOL, it is still organized in the same fashion as the other programs
in AQDHS. The gross structure consists of an initialization segment,

a main loop and a wrap-up or termination segment. The following sub-
segments are identified by the comments preceding them in the program

source listing.

o Initialize the Sample Set - Before processing of a sample

set begins, all accumulators are initialized to their

nominal values.

o Initialize Minimum Detectable Table - This code 1is executed

only once. It reads the key portion of the parameter,
method, unit, minimum detectable table into an internal

array for future reference by other program segments.

o Extract Parms for New Sample Set - This code saves the

information necessary to identify the sample set.

o Determine Minimum Detectable Value - The minimum detectable

value array is searched until the current parameter code
and unit code are matched and the associated minimum
detectable value is extracted. If no match is found,

the minimum detectable value is set equal to 1.0.

o Accumulator Loop - Accumulates intermediate internal results

until a change in sample set (new state code, new parameter
code, etc.) is detected. At the beginning of each loop, the
date in the record is assumed to be the last date in the sample
set and is saved. Any readings less than the minimum detectable

value are substituted by half of the minimum detectable value.
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o Compute Statistics - Computes and formats the beginning

and end of the sample set; the minimum and maximum
readings; the percentile drstribution; the means and
standard deviations; and the percentage of readings

used in the calculations.

o Write Statistics Record - Formats the information based

on the decimal position indicator and writes the record

to the statistics file.

Figure 2.3.1 shows the organization of DXSTATIS.
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Main Loop

Initialize Accumulate Compute Write
Sample Statistics Statistics
Record
_ _ ] l " _ ]
Arithmetic Arithmetic Geometric Ceometric Percentille
Mean Standard Standard Mean
o Deviation Deviation

DXSTATIS - Orncanization
Figure 7.3.1
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7.3.2  COMMUNICATION AND DATA FORMATS

The following variable names are the major control and data areas internal

to the Data Analysis program,

o LNORML
May be .TRUE or .FALSE.. When .TRUE., indicates normal
program completion. When .FALSE., indicates abnormal

program completion.

o LMREQF
Set to .TRUE. upon end-of-file on the copied master file.

o LMAINS

Set to .FALSE. upon completion of all processing. Causes

the program to leave the main loop and enter termination.

o LVFRST
Set to .FALSE. to indicate that the minimum detectable

value array has been built.

o LACCUM
When .TRUE., indicates that processing and accumulation

of the current sample set is to continue.

o NRDATA
Array used to accumulate counts for calculating

percentiles.
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. 7.3.3  ROUTINES

There are no major internal subroutines in the Data Analysis program.
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7.4  STATISTICAL LIST

This program accepts the statistics file generated by the Data Analysis

program as its input and formats the information contained therein.

There are no user options.

The name of the load module is SXPRINTS.
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7.4.1  ORGANIZATION

The following are main modules of the Statistical List program.

) MAIN-LOOP
Performed by ROOT-SEGMENT, this routine generates a
"Data Analysis Report' (from an input statistics file)
providing such statistical information as percentiles,
arithmetic and geometric means and arithmetic and geo-

metric standard deviations.

o STATISTICS-REPORT

Performed by MAIN-LOOP, this routine performs several
lower level modules to actually format the report,
(e.g., to set up and print headings) and to display
it.

o READ~-ROUTINE
Performed by MAIN-LOOP, this routine reads the next

record in the statistics file.

Figure 7.4.1 shows the organization of SXPRINTS.
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MAIN-LOOP

FILL-TTTLES STATISTICS-
REPORT

READ-ROUTINF

——————— o — L

SXPRINTS - Organization
Figure 7.4.1
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. 7.4.2 COMMUNICATION AND DATA FORMATS

The following COBOL working storage section fields are the major control

and data areas internal to the Statistical List program.

o END-OF-FILE-SW

When equal to TRUE, indicates that an end-of-file
has been detected on the input statistics file.

o] RUN-ABORTED-SW

When equal to TRUE, indicates that an error severe

enough to cause the run to abort has been detected.

o PRINT-CONTROL-BLOCK

Determines the format of the report listing.
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7.4.3  ROUTINES

The following are internal subroutines of the Statistical List program.

o FILL-TITLES
Completes skeletal headings with identifying informa-

tion (e.g., agency, state, project, standards, etc.) so that

they correctly identify the data in the report.
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7.5 FILE FLAGGING

AQDHS supplies two programs to flag the input files used by the Data
Analysis program. They flag the key portion of the parameter, method,
unit, minimum detectable table and the master file or answer file to

be analyzed. This flagging 1is required due to ANS FORTRAN restrictions.



7.5.1  ANSWER FILE FLAGGING

This program module copies the answer file and appends an end-of-file

sentinel record.

The name of the load module is MXSENTNL.
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7.5.1.1 ORGANIZATION

o MAIN~-LOOP
This routine is performed by ROOT-SEGMENT until an
end-of-file is detected on the answer file. First,
the data is moved from the input area to the output
area. Next, a new answer record is written and the
0ld answer file is read. After all the input has
been processed, an end-of-file sentinel record is

written.

Figure 7.5.1.1 shows the organization of MXSENTNL.
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MATN-LOOP

L

JRITE-ROUTINE READ-ROUT INF,

MXSENTNI. ~ Organization
Figure 7.5.1.1
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. 7.5.1.2  COMMUNICATION AND DATA FORMATS

The following defines the usage of certain working storage names:

o END~-OF-FILE-SW

May contain TRUE or FALSE. If true, a data set
end-of-file has been detected.

o SENTINEL~CHARS

An area of all nines which will form part of the

sentinel record.
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7.5.1.3  ROUTINES

The following are major subroutines of the AQDHS Data Analysis Copy

program module.

o READ-ROUTINE

This routine reads an answer file record.

o WRITE-ROUTINE

This routine writes an answer file record.
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7.5.2  PARM-CODE-KEY FILE FLAGGING

This program module copies the Parm-Code-Key file and appends an end-of-

file sentinel record.

The name of the load module is NXSENTNL.
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7.5.2.1  ORGANIZATION

o MAIN-LOQP
This routine is performed by ROOT-SEGMENT until an
end-of-file is detected on the Parm-Code-Key File.
First, the data is moved from the input area to the
output area. Next, a new Parm Code record is written
and the next Parm-Code~-Key file record is read. After all
the input has been processed, an end-of-file sentinel

record is written.

Figure 7.5.2.1 shows the organization of NXSENTNL.
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MAIN-LOOP

o
4

WRITE=ROUT NI

READ=ROUTINI

NXSENTNL - Organization
Figure 7.5.2.1
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7.5.2.2 COMMUNICATION AND DATA FORMATS

The following defines the usage of certain working storage names:

o END-OF-FILE-SW
May contain TRUE or FALSE., If true, a data set

end-of-file has been detected.

o SENTINEL-CHARS

An area of all nines which will form part of the

sentinel record.
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7.5.2.3 ROUT INES

The following are major subroutines of the AQDHS Data Analysis Copy

program module,

o READ-ROUTINE

This routine reads a Parm-Code-Key file record.

o WRITE~ROUTINE

This routine writes a Parm—~Code-Flag file record.
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7.6

d>ection: /.0
Version: 2.1
Date: 1/27/77

Page: 2

TABLE LIST PROGRAMS

AQDHS-II supplies three programs to list the auxiliary tables
most essential to the system - the parameter standards, the
site code, and the parameter method-unit code tables. The names of
the load modules are, respectively, PXPRMSTD, PXSITE, and PXMETHOD.

Descriptions of these programs follow.
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7.6.1 PARAMETER METHOD - UNIT CODL PRINT PROGRAM

PDMETHOD is a program used to print the parameter method -
unit code table in a columnized format which includes headings and a
footnote feature. The method - unit code key file and corresponding
description file are alternately read, in that order, to produce two
detail lines, with an implicit one-to-one relationship between the two

files being assumed.

Refer to Figure 7.6.1.1-1 for a sample run and Figure 7.6.1.1-2 for

sample output.

The name of the load module is PXMETHOD.
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7.6.1.1 ORGANIZATION

PGM-INIT

This routine opens all files, initializes the end-of-file switch
to '0' (dindicating the end of the file has not yet been reached), prints
the normal update messages, and initializes one of the page headings.
Then the first record is read from each file, counters of total
input records and input records from each file are incremented, the
first page and footnote are initialized, and the first parameter

method - unit code table entry is printed thru performing PRT-REC.
MAIN-LOOP
Each file, the method - unit code key file and corresponding

description file, is alternately read, in that order, until the

end-of-file is reached for one of the files. From the key record and

description record, two detail lines containing the table entry are

printed by performing PRT-REC.

PRT-REC

First, a check is made to see if 53 detail lines have been
printed on the current page. If so, the footnote for that page
is printed, and the next page and footnote are initialized. The
table entry fields are moved to the corresponding fields on the
first detail line, which is then printed. The first detail line
contains all the key information and the first half of the des-
cription. The counters of detail lines printed on the current
page and of table entries printed out are incremented. A second
detail line is then printed, containing only the second half of the

description indented to line up under the first half. This time,
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only the detail line counter is incremented.

WRAP-UP

After spacing ahead to the appropriate line on the page, the
last footnote is printed. The four ending messages displaying the

input and output counters are then printed on a separate page, the

files closed, and the run is terminated.
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SAMPLE JCL TO PRINT THE PARAMETER METHOD-UNIT CODE TABLE

//Valid Job Card Goes Here
//STEPL EXEC AQSPMETH,

[/ KEYFI[L=HTPRM1AB,
// DESCF1L=HTPRMZAB

Figure 7.6.,1.1-1
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7.6.1.2 PXMETHOD COMPLETION

The following messages are printed upon normal completion of

PXMETHOD:
PARM-METHOD-UNIT-KEYS-READ XXXXXK
PARM-METHOD-UNIT-DESCRIPTION-RECORDS—~READ YYYYVY
TOTAL-RECORDS~READ VARAN A
PARM-METHOD-UNIT-TABLE-ENTRIES-PRINTED qqqqqq,

where XXXXxX, yyyyyy, 2zzzzz, qqqqqq represent the applicable counters.
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7.6.2 SITE CODE PRINT PROGRAM

PDSITE is a program to print the site code table in a columnized
format which includes headings and a footnote feature. This table is

contained on an input file,

Refer to Figure 7.6.2.1-1 for a sample run and Figure 7.6.2.1-2 for

sample output.

The name of the load module is PXSITE.
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7.6.2.1  ORGANIZATION

PGM-INIT

The input table and output print files are opened, the end-of-file
switch is set to '0' since all records in the file have not been read,
the normal update messages are printed, and one of the page headings is
initialized. The first table entry is then read off the site code table,
and the input record counter is incremented. After the first page and
footnote are initialized, the detail line containing the first table entry

is printed by performing PRT-REC.

MAIN-LOOP

The site code table file is read, and the input record counter

incremented, until end-of-file is reached. Each table entry is printed

on a detail line by performing PRT-REC.

PRT-REC

A check is made of the line-count for the current page. If the
count indicates the current page contains 55 detail lines, the
footnote for the current page is printed, and the next page and footnote
for that page are initialized. The table entry fields are then moved
into the corresponding print fields on the detail line. The detail
line is printed out, and the counters of table entries printed and

of lines on the current page are incremented.

WRAP-UP

After spacing ahead to the appropriate line on the page, the last

footnote is written out. The two ending messages displaying the input
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amd outpul counters are then printed on a separate page. The files

arc¢ then closed, and the run is terminated.
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SAMPLE JCL FOR PRINTING THE SITE CODE TABLE

//Valid Job Card Goes Here
//STEP1  EXEC AQSPSITE,
// SITEF IL=HTSITEAA

Figure 7.6.2.1-1
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7.6.2.2 PXSITE COMPLETION

The following messages are printed upon normal completion of

PXSITE:
SITE~CODE-RECORDS-READ XXXXX
SITE-CODE~-RECORDS-PRINTED 22227,

where XxXXx, zzzzz represent the appropriate counters.
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7.6.3 PARAMETER STANDARDS PRINT PROGRAM

PDPRMSTD is a program that reads the parameter standards table
entries from a file and then prints these entries in a columnized format

which includes headings and a footnote feature.

Refer to Figure 7.6.3.1-1 for a sample run and Figure 7.6.3.1-2 lor

sample output.

The name of the load module is PXPRMSTD.
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7.6.3.1. OQRGANIZATION

PGM-INIT

The input standards file and output print file are opened, the
end-of-file switch is initialized to '0' to indicate all records in
the file have not been read, the update messages are printed, and one
of the page headings is initialized, The first record on the parameter
standards file is read, and the input record counter is incremented. The
first page and footnote are initialized, and the first table entry is

printed by performing the PRT-REC routine.

MAIN-LOOP

The parameter standards table file is read, and the input record
counter incremented, until end-of-file is reached. A detail line is

printed for each entry by performing PRT-REC.

PRT-REC

If the line-count for the current page is greater than 52, the
footnote for the current page is printed, and a new page and its
footnote are initialized. The table entry fields are moved to the
appropriate print fields and the detail line printed. The counters
of table entries printed and of detail lines printed on the current

page are incremented.

WRAP-UP

After spacing ahead to the appropriate place on the page, the

last footnote is printed. The two ending messages are then printed

on a new page, the files closed, and the run is terminated.
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Version:

Date:
Page:

GAMPLE SCL FOR PRINTING THE PARAMETER STANDARDS TABLE

//Valid Job Card Goes Here
//STEPL  EXEC AQSPSTDS,
// PRMSTDS=HTSTNDAR

Figure 7.6.3.1-1
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fo6Go.? PAPRASTD COMPLET TGN
The following messages are printed out upon normal completion
of PXPRMSTD:
PARM~STANDARDS-RECORDS-READ XXXXXX

PARM-STANDARDS-RECORDS-PRINTED YYYYYY,

where xxxxxx, Yyyyyy represent the appropriate count values.
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8.0 FILE MERGING

AQDHS-1T provides a file merging program to merge two distinct
AQDHS-II master files into a single AQDHS-II master file. This program
provides to the user the capability to archive old data, thus reduce

the size of his working AQDHS-II master file and his operating expense.




8.1 FILE MERGE PROGRAM

The FILE MERGE program creates a new AQDHS-II master file from two

distinct AQDHS-II master files. The two files which are to be merged

can not have any records with the same key.

Refer to Figure 8.1.3-1 for sample rum.

The name of the load module is AXMERGE.
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8.1.1 ORGANIZATION

o MAIN-LOOP
This routine is performed by MAIN-LINE until an end-of-file
is detected on both input files. The appropriate record
from input file one or input file two is moved to
the output buffer. Then the record is written and a new
record 1s read from either input file one or input file

two.
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Section:
Version:
Date:
Page:
MAIN-LOOP
|
WRITE- READ1-~ READ2-
RTN RIN RTN

Figure 8.1.1-1.

Shows the organization of AXMERGE.
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8.1.2 FILE ARCHIVING

In order to reduce your operating expenses we suggest that you split
your AQDHS-II master file into a working file and an archived file. This
will reduce your file size and thus reduce the run time of most of your
programs. At the end of each year you can then archive your oldest year
of data and merge this with your archived file using program AXMERGE.
AXMERGE also will allow you to merge two distinct master files (i.e.,
two AQDHS-1I master or answer files) thus allowing you to do statistical

work on your entire data base.
By using the retrievals in Figure 8.1.2.1, you can split your file into

a working master (a master file subject to change) and an archived file

(a master file with few or no changes).
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Section: 8.1.2
Version: 2.0
Date: 9/24/76
Page: 2
Retrieval to create an archived file of 1973 and older data:
COL 1-22 COL 24 COL 26 COL 28-67 COL 69-71
SUBJECT NEGATION RELATIONAL OBJECT BOOLEAN
NAME FLAG OPERATOR NAME OPERATOR
SSSELECT
YEAR < '74'
$SEND

Retrieval to create a working master file of 1974 and newer data:

COL 1-22 COL 24 COL 26 COL 28-67 COL 69-71
SUBJECT NEGATION RELATIONAL OBJECT BOOLEAN
NAME FLAG OPERATOR NAME OPERATOR
$SSELECT

YEAR > S

$SEND

Figure 8.1.2-1
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In order to retain the answer files as master files you need to catalog
the answer file.
The following is an example:

// EXEC AQSRETVR,

// MSTRFIL=OLDMSTR,
// ANSWRFL=MSTRB74,
/] DISP="NEW,CATLG,DELETE'

//COMPILE. INPUT DD *
see figure 8.1.2-1 for the appropriate retrieval
statements to archive 1973 and older data

/%

/1

The following is another example:
// EXEC AQSRETVR,
// MSTRFIL=OLDMSTR,
// ANSWRFL=MSTRA73,
//COMPILE. INPUT DD *

see figure 8.1.2-1 for the appropriate retrieval
statements to create a working master for 1374 and
newer data

/*

//
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8.1.3 SAMPLE MERGE

RUNS

In order to merge two distinct files it is necessary only to invoke the

cataloged procedure AQSMERGE and name the two files to be merged and the

name of the new master file,

Refer to Figure 8.1.3-1.
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[/*

[/* TEST 17— ARCHIVE A MRSTEF 4 CREATE A WOPYING MASTER
[]% CTHEN Mpit LR TWO BALY LNTO ORE FILE

//*

//SCRATCH EXEC PGM=IEHPROGM,

/7 REGION=60K,

/] TIME=(1,0)

//SYSPRINT DD SYSOUT=A

/ /PACK DD UNIT=3330,

// VOLUME= (PRIVATE, RETAIN,SER=CDHSPK),
/] DISP=0LD

//SYSIN DD *

Section:
Version:

Date:
Page:

SCRATCH VOL=3330=CDHSPK, DSNAME=CNAO87.LMH.CDHS.LRM.AQS.DATA.RTANSR15
SCRATCH VOL=3330=CDHSPK,DSNAME=CNAQO87.LMH.CDHS.LRM. AQS.DATA.RTANSR16
SCRATCH VOL=3330=CDHSPK,DSNAME=CNAO87.IMH.CDHS.LRM.AQS.DATA. FTMSTRAF
UNCATLG VOL=3330=CDHSPK,DSNAME=CNAQO87.1LMH.CDHS.LRM. AQS.DATA.FTMSTRAF

//TEST8A EXEC AQSRETVR,

// PROJECT='CNAOS87.LMH.CDHS.LRM.AQS',
1/ MSTRFIL=FTMSTRAE,

// ANSWRFL=RTANSR15
//COMPILE.INPUT DD *

$$SELECT

YEAR > '71'

$SEND

/*

//TEST8B EXEC AQSRETIVR,

// PROJECT='CNAO87.LMH.CDHS.LRM.AQS',

// MSTRFIL=FTMSTRAE,

// ANSWRFL=RTANSR16
//COMPILE.INPUT DD *

$$SELECT

YEAR < '72'

$SEND

/*

//MERGE EXEC AQSMERGE,

// INFILE1=RTANSR15,

/] INFILE2=RTANSR16,

/! NEWMSTR=FTMSTRAF

//PRINT1  EXEC AQSELIST,

/] PROJECT="'CNAO87.LMH.CDHS.LRM.AQS',
/] MSTRFIL=FIMSTRAE

//PRINT2  EXEC AQSELIST,

// PROJECT="'CNA087.LMH.CDHS.LRM. AQS"',
// MSTRFIL=FTMSTRAF

Figure 8.1.3~1
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8.1.4 AXMERGE MESSAGES

NORMAL. COMPLETION

The following message is printed upon normal completion of

AXMERGE . . . . « . +« ¢« + « + . . FILE MERGE PROGRAM

INPUT FILE 1 CONTAINS xxxx RECORDS
INPUT FILE 2 CONTAINS mmmm RECORDS
OUTPUT FILE CONTAINS nnnn RECORDS

ABNORMAL COMPLETION

The following message is printed upon abnormal completion of

IDENT-KEY= xxxx IS FOUND ON BOTH FILES... RUN TERMINATED....
MERGE FAILED.....
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Agency Codes

Code Agency

A.........EPA group responsible for atmospheric surveillance
B.........EPA group responsible for meteorological activity
Cevveesss .EPA group responsible for effects research
D.........EPA group responsible for atmospheric research

E.........EPA group responsible for abatement activity
F.........State agency

Geeveoooo.County agency

H.........City agency

I.........District agency

J.veeees.Private

KeeeeovsooInstitution (university, college, etc.)

Lec.ooosoMilitary

M.........International agency
N.vevvsso.Other Federal nonmilitary agencies
0-Y.......0Open for future expansion
ZivesareaOther

Agency Codes
Table 1
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Project Codes

Long-term Surveillance

Code Project
0l.......Population-oriented surveillance
02...... .Source-oriented amblent surveillance

03.......Background surveillance

Short-term Surveillance

Code Project

04.......Complaint investigation
05.......8pecial studies

06.......Episode monitoring

Project Codes
Table 2

148




Time Codes

Format 1 Transaction

Code Interval
1...... 1 hour
2000 2 hours
3...... 3 hours
boooal, 4 hours
Sevennn 6 hours
6.vennn 8 hours
Toveuns 12 hours

Code Interval
. 1 day
9...0.v..1 week
Aooooe,. 1 month
Bovoaosn 1 quarter
Covinnnn Composite data (Format 2 only)

Time Codes

Table 3
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Unit Codes

Code Units
Ol....... micrograms/cubic meter (25° C, 1013 millibars)
02.......micrograms/cubic meter (0o c, 1013 millibars)‘
03.......nanograms/cubic meter (25O C, 1013 millibars
O4bevun... nanograms/cubic meter 0° C, 1013 millibars)
05.ucu... milligrams/cubic meter (25° C, 1013 millibars)
06. euenn. milligrams/cubic meter (0° ¢, 1013 millibars)
07....... parts per million (volume/volume)
08....... parts per billion (volume/volume)
09....... COHS/1000 linear feet
10.......RUDS/10,000 linear feet
11.......meters/second
12.......miles/hour
13.......knots
14.......degrees
20.......microns
30.......picocuries/cubic meter
31.......microcuries/cubic meter
32.......picocuries/square meter
33.......microcuries/square meter

34.......picocuries/cubic centimeter

35.......plcocuries/gram

50.......number of threshold levels
70.......milligrams F/100 square centimeters—day
80.......milligrams 803/100 square centimeters-day
8l.......micrograms SOz/square meter-day
90.......tons/square mile-month?
91.......milligrams/square centimeter-month?
92.......micrograms/cubic meter-month®
98.......milligrams'8042—/square centimeters-30 days
99....... milligrams/square centimeters-30 days

a On a calendar-month basis.

Unit Codes
Table 4
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Appendix: B

Version: 3.0
Date: 3/1/77
Page: 1

AQDHS DIAGNOSTIC MESSAGES

Most diagnostic messages from AQDHS are self-explanatory. However, some
messages refer the user to this document for further explanation. The

message, with their explanation, are listed below.

**% WARNING: PARM TABLE OVERFLOW. CONSULT USER GUIDE FOR CORRECTIVE

ACTION.

AQDHS currently has a built-in limit of 100 entries in the
parameter, method, unit codes, minimum detectable table.
This restriction is included to limit the amount of core
utilized. If this message should ever appear, the iimit
has been exceeded. It is possible to increase the limit
but only at the expense of using additional core. The
following programs must be modified:

Parameter Code Table Maintenance

Transaction Editor

Detail List

Data Analysis

Statistical List
Refer to Appendix C for further instructions on accomplishing

these changes,
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*%* WARNING: SITE TABLE OVERFLOW. CONSULT USER GUIDE FOR CORRECTIVE

ACTION.

AQDHS currently has a built-in limit of 100 entries in the valid
site code table. This restriction is fncluded to limit the amount
of core utilized. If this message should ever appear, the limit
has been exceeded. It 1s possible to increase the limit but only
at the expense of using additional core. The following programs
must be modified:

Site Code Table Maintenance

Tran;action Editor

Detail List

Statistical List .

Refer to Appendix C for further instructions on accomplishing these

changes.

*%% WARNING: STANDARDS TABLE OVERFLOW. CONSULT USER GUIDE FOR CORRECTIVE

ACTION.

AQDHS-II currently has a built in limit of 50 entries in the parameter
standards table. This restriction is included to limit the amount

of core utilized. If this message should ever appear, the limit has
been exceeded. It is possible to increase the limit but only at

the expense of using additional core. The following programs must
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be modified:
Parameter Standards Table Maintenance
Detail List
Statistical List
Refer to Appendix C for further instructions on accomplishing these

changes.
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The following are the diagnostic messages which may be generated by the

Detail List Program.

Message:

RPTPP1S ANSWER FILE CONTAINS NO DATA-RUN ABORTED

Meaning:

Action:

Message:

There were no records in the primary input file, possibly because
the retrieval request was overly restrictive and no records

qualified.

Examine your retrieval request and rerun the job, if necessary.

RPTPP2S STATEMENT IS NOT RECOGNIZED~RUN ABORTED

Meaning:

Action:

Message:

The statement identifler is not the first word in the statement,
is misspelled or missing. Valid identifiers are DISPLAY, MEAN
and SUM.

Correct the control card and resubmit the job

RPTPP3W CONTROL CARD MISSING FOR STD ANSWER FILE~ASSUMING MEAN REPORT

Meaning:

Action:

No control card defining the type of report was specified.
Therefore the "MEAN" rather than the "SUM" option will be used
to prepare the report.

If the "SUM" option is desired, enter a transaction with "SUM"

on the control card and resubmit the job.
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Message:
RPTPP4S SYNTAX REQUIRES RELATIONAL OP (,<:, =, > )-RUN ABORTED
Meaning: The relational operator is missing, improperly coded or out of
sequence in a display statement. The report is not produced.
Action: Check the display statement for correct format and syntax.

Correct the error and resubmit.

Message:
RPTPP5S SUPPRESS NULL READING INVALID USE OF DISPLAY STMT~RUN ABORTED
Meaning: The Display statement logic will cause all valid readings to be
suppressed. For example the statement:
DISPLAY READINGS N < 9999
is invalid.

Action: Correct the display statement and resubmit the job.

Message:
RPTPN7S SYNTAX REQUIRES NEGATION SYMBOL (N) OR BLANK-RUN ABORTED
Meaning: The "not" is misplaced or keypunched as one or more non-blank
characters. The report is not produced.

Action: Correct the error and resubmit the job.

Message:
RPTPP8S SYNTAX ERROR-RUN ABORTED

Meaning: The control card contains one or more words not recognized as
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Action:

Message:

Appendix: B
Version: 3.0
Dyte: 3/l/77
Page: 6

the correct form for a DISPLAY, MEAN or SUM statement. The
report is not produced.

Correct the control card and rerun the job.

RPTPP9S DISPLAY STMT PARAMETER NOT NUMERIC~RUN ABORTED

Meaning:

Action:

Message:

The threshold used in a Display statement must be a number in
the range of 0 to 9997; leading digits are not required. The
report is not produced.

If a display option is desired, input a transaction with a

numeric threshold and resubmit the job.

RPTP1PS MEAN STMT MAY NOT BE USED WITH SLIDING AVERAGE INPUT

Meaning:

Action:

Message:

The display option is the only option which may be specified
for Sliding Average File,

If the "MEAN" option is desired check the spelling of the name
assigned to the MSTRFIL parameter to ensure that a standard
Answer File is specified. If a Sliding Average file is to

be processed, delete the "MEAN" option and resubmit the job.

RPT011S SUM STMT MAY NOT BE USED WITH SLIDING AVG INPUT-RUN ABORTED

Meaning:

The display option is the only option which may be specified
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for a Sliding Average file,

Action: If a "SUM" option is desired check the spelling of the name
assigned to the MSTRFIL parameter to ensure that a standard
Answer File is specified. If a Sliding Average file is to be

processed, delete the "SUM" option and resubmit the job.

Message:
RPT012W INTERVAL CODE CONVERSION ERROR-EXECUTION CONTINUING
Meaning: The internal sliding average interval used by the Sliding Average
Program could not be converted to a two digit number for use
in the report header. The output is usable. The error may
occur in the rare condition of a machine error.
Action:  Save the input files and the output and contact your Program

Support Group for assistance.

Message:
RPT@13S OUTPUT FILE CONTAINS NO DATA
Meaning: There were no records processed hence the report contains no
data.
Action: Check the number of records returned in the answer file and,

if desired, change the retrieval and rerun the job.

Message:

RPTP14S KEYWORD READINGS REQUIRES STANDARD ANSWER FILE-RUN ABORTED
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Meaning:

Action:

Megsage:
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Version: 3.0
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Only the optional keyword "AVERAGES" may follow the word DISPLAY
when processing a sliding average file, however the word “READINGS"
was detected.

If a Sliding Averages file is to be processed with the DISPLAY
option, replace, the word "READINGS" with "AVERAGES' and resubmit

the job.

RPT@P15S KEYWORD AVERAGES REQUIRES SLIDING AVG VALUES FILE-RUN ABORTED

Meaning:

Action:

Message:

Only the optional keyword "READINGS" may follow the word DISPLAY
when processing a standard answer file, however the word "AVERAGES"
was detected.

If a Standard Answer file is to be processed with the "DISPLAY"
option, replace the word "AVERAGES" with the word “READINGS"

and resubnmit the job.

RPTP16S MEAN AND SUM ARE MUTUALLY EXCLUSIVE OPTIONS-RUN ABORTED

Meaning:

Action:

The control card may contain the '"MEAN" option or the "'SUM"
option but not both.
Select the option desired, keypunch the desired control card

and resubmit the job.
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LX5LDAVI,

The following are the diagnostic messages which may be generated by the

S1iding Average Program.

Message:
SLAPP2S ANSWER FILE IS NOT A SLIDING AVERAGE FILE-RUN ABORTED
Meaning: The program will process only the Sliding Average Answer File
produced by the Sliding Average Retrieval program.
Action: Insure that the Answer File was produced by a Retrieval Program

which the keyword "SLIDING" is used in the $$SELECT card.

Message:
SLA@@3S CONTROL CARD MISSING-RUN ABORTED
Meaning: The control statement must be Included to indicate the interval.

Action:  Add the control card and resubmit the job.

Message:
SLA@P4S NON-NUMERIC INTERVAL ON CONTROL CARD-RUN ABORTED
Meaning: The interval must be an integer in the range of 2 to 31; leading
zeroes are not required.

Action:  Correct the control card and resubmit the job.

Message:

SLAPPS5S INTERVAL SPECIFIED <2 OR >>31-RUN ABORTED
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Meaning: The interval specified in the AVERAGE statement is not within
the range of 2 to 31.

Action:  Correct the control card and resubmit the job.

Message:
SLA@P6S SLIDING AVERAGE RECORD REQUIRED-RUN ABORTED
Meaning: The program has found a record that is not a sliding average
record. This can happen if a standard answer file is concatenated
to the Sliding Average file via the JCL.
Action: Insure that all files used as input are Sliding Average Answer

files.

Message:
SLA@{P8S SLIDING AVERAGE ANSWER FILE CONTAINS NO DATA-RUN ABORTED
Meaning: There were no records in the Sliding Average Answer file
possible because the retrieval request was overly restrictive
and no records qualified.

Action: Examine your retrieval request and rerun the job, if desired.

Message:
SLAPPIS SLIDING AVERAGE STATEMENT INVALID OR MISSING-RUN ABORTED
Meaning: The statement identifier "AVERACE" is misspelled or missing.

Action: Correct the control statement and resubmit the job.
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SLAP1@PS SYNTAX REQUIRES NUMERIC PARAMETER BETIWEEN 2 AND 31-RUN ABORTED

Meaning:

Action:

Message:

The program could not recognize the interval parameter,
possibly because it is missing, iImproperly keypunched or
misplaced.

Correct the control statement and resubmit the job.

SLA@L11W INTERVAL SPECIFIED EXCEEDS MAX READINGS-SKIPPING TO NEXT SAMPLE

Meaning:

Action:

The interval specified exceeds the maximum number of readings
for the time code. The program skips to the next data set
defined by a change in the combination Key-1 and Key-3 in the
answer record.

Either of two approaches may be taken to process the records
which have been skipped. If the answer file is relatively
small, reduce the interval and rerun the job. If the answer
file is relatively large, rerun the retrieval to extract the
records which have been skipped and rerun the Sliding Average

program.
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LXLNGPRC

The following are the diagnostic messages which may be generated by the

Retrieval Language Processor Program.

Message:
LNG@P1lS PREMATURE END OF FILE ON CONTROL CARD FILE-$SEND MISSING-
RUN ABORTED
Meaning: The last card in specifying a retrieval must be a $SEND card.
The retrieval run is terminated prematurely.

Action: Correct the error and resubmit the job.

Message:
LNGPP2S FIRST CONTROL CARD NOT $$SELECT-RUN ABORTED
Meaning: The first control card in specifying a retrieval must be a
$$SELECT card. The run is terminated prematurely.

Action: Correct the error and resubmit the job.

Message:
LNG@@3S IDENTIFIER DATA NAME INVALID-RUN ABORTED
Meaning: Subject and object names (identifiers) must be spelled exactly,
including the hyphen, as spelled in the Valid Names Table.
See Figure 6.1.2.

Action: Correct the subject name or object name and resubmit the job.

152-8



Appendix: B

Version: 3.0
Date: 3/1/77
Page: 13

Message:
LNG@P4S PARENTHESES UNBALANCED AROUND FIRST OCCURRENCE OF REPEATING
NAME-ABORTED
Meaning: The first reference to a repeating name must appear at least
once without parentheses prior to the use of repeating fields
enclosed in parentheses.

Action: Correct the error and resubmit the job.

Message:
LNG@P5S NO CONTROL CARDS IN INPUT STREAM-RUN ABORTED
Meaning: As a minimum the $$SELECT card and the $SEND card must be
present for a retrieval.

Action: Correct the error and resubmit the job.

Message:
LNG@P6W INVALID NEGATION CHARACTER-NOT CONDITION WILL BE ASSUMED
Meaning: Although any character will serve as the negation symbol “N",
the correct character should be used to avoid the diagnostic
message.
Action: No action required in this job unless other errors have been

detected.

Message:

LNG@@7S INVALID RELATIONAL OPERATOR-RUN WILL BE ABORTED
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Meaning: The relational operator is not ome of the following symbols:
"=" denoting equals, " >" denoting greater than or " <"
denoting less than.

Action Correct the error and resubmit the job.

Message:
LNG@@8S INVALID BOOLEAN OPERATOR-RUN WILL BE ABORTED
Meaning: Either one or more relational expressions are missing or the
Boolean operator AND or OR has been entered following the last
relational expression in the retrieval specification.

Action:  Correct the errors and resubmit the job.

Message:
LNGP@9S UNEXPECTED INPUT-CARD IGNORED-SCANNING FOR $$END CARD
Meaning: The sequence of the retrieval specification statements is
incorrect. The program is expecting a $$END card (i.e., the
Boolean operator AND or OR did not follow the last relational
expression). The error could be caused by a card out of
sequence or a missing Boolean operator.

Action: Correct the error and resubmit the job.

Message:

LNG@10S UNMATCHED BOOLEAN OPERATOR-RUN ABORTED

Meaning: Either one or more relational expressions are missing or the
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Boolean AND or OR has been entered in the last relationship
job input card.

Action: Correct the errors and resubmit the job.

Message:
LNGO15S $$END CARD MISPLACED OR MISSING RUN ABORTED
Meaning: The program thinks the $$END card should be the next card.
This error condition is railsed when an end-of-file is not

preceeded by a $SEND card. Note the $SEND is always required.

Action: Correct the error and resubmit the job.
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RXRETRVR

The following are the diagnostic messages which may be generated by the

Retrieval Program.

Message:

RSA@P1S MASTER FILE CONTAINS NO RECORDS
Meaning: The master file as indicated in the job is empty (null).
Action: Correct file name using latest listing of the master file for

accuracy.

Megsage:
RSA@P2W ANSWER FILE CONTAINS NO RECORDS
Meaning: No answer records were selected (no records qualified) fitting
the given criteria specified on the retrieval statements).
Action: Check retrieval statements for accuracy 1f retrieval was

expected. After correcting, resubmit job run 1f necessary.
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Trancaction Editor Diagnostic Messages

TREQOLE

TREOO2K

TREOO3E

TREOO4E

TREOGSE

TREOQGE

TREQOVE

TREOO8E

ERROR:

ACTION:

FRROR:

ACTLON:

ERROR:

ACTION:

ERROR:

ACTION :

ERROR:

ACTION:

ERROR:

ACTION:

ERROR :

ACTION:

ERROR:

ACTTON:

COLUMN 01 - INVALID TRANSACTION CODE ~ CARD REJECTED
The only valid transaction codes are 1, 2, and 3.
CORRECT TNE TEANSACTION CODE AND RE-SUBMIT.

COLUMN 01 - NON-NUMKRIC TRANSACTION CODE - CARD
REJECTED

The only valid lrunsaclion codes are 1, 2, and 3.
CORRECYT THE THANSACITION CODE AND RE-SUBMIT.
COLUMN 80 - INVALID ACTION CODE - CARD REJECTED

The only valid action codes are 1 (Delete),
2 (Add) and 3 (Change).

CORRECT 7THE ACTION CODE AND RE-SUGMIT.
COLUMN 80 - NON -NUMERIC ACTION CODE - CARD REJECTED

The only valid action codes are 1 (Delete),
2 (Add) and 3 (Change).

CORRECT THE ACTTON CODE AND RE-SUBMIT.
COLUMN xx - INVALID TIME CODE - CARD REJECTED
The Lime code beginning in Colwm rx 18 invalid.

The valid lime codes are shown in Vable 3, Appendiz
A, Page 149 of this manual.

CORRECT THE TIME CODE AND RE-SUBMIT.
COLUMN 02 — NON-NUMERIC STATE CODE -~ CARD REJECTED
CORRECT THE STATE CODE AND RE-SUBMIT.

COLUMN 02 - INVALID STATE CODE - CARD REJECTED

State Code 1s not in the site file.
CORRECT THE STATE CODE AND RE-SUBMIT

COLUMN xx —~ NON-NUMERIC ARFA CODE - CARD REJECTED
CORRRECT THE ARKA CODE AND RE-SUBMIT.
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TREOQ9E

TREO10E

TREOLLE

TREQOL2E

TREO13E

TREOD14E

TREQLSE

TREO16E

TREQO17E

TREO18E

TREO19E

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:
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COLUMN xx -~ NON-NUMERIC SITE CODE - CARD REJECTED
CORRECT THE SITE CODE AND RE-SUBMIT.

GCOLUMN xx - NON-ALPHABETIC AGENCY CODE - CARD
REJECTED

CORRECT TIE AGENCY CODE AND RE-SUBMIT.

COLUMN xx - NON-NUMERIC PROJECT CODE -~ CARD
REJECTED

CORRECT THE PROJECT CODE AND RE-SUEBMIT.
COLUMN xx - NON-NUMERIC TIME CODE - CARD REJECTED

The time code beginning in Column zx is invalid. The
valid time codes are shown in Table 3, 4ppendix A,
Page 149 of this manual.
CORRECT THE TIME CODE AND RE-SUBMIT.
COLUMN xx - NON-NUMERIC YEAR - CARD REJECTED
CORRECT THE YEAR AND RE-SUBMIT.
COLUMN xx — YEAR LESS THAN SIXTY - CARD REJECTED
SAROAb does not accept data prior to 1360.
COLUMN xx - NON-NUMERIC MONTH - CARD REJECTED

CORRECT THE MONTH AND RE-SUBMIT.

COLUMN xx -~ MONTH ZERO OR GREATER THAN TWELVE -
CARD REJECTED

CORRECT THE MONTH AND RE-SUBMIT.

COLUMN xx - NON-NUMERIC DAY - CARD REJECTED
CORRECT THE DAY AND RE-SUBMIT.

COLUMN xx - INVALID DAY - CARD REJECTED

CORRECT THE DAY AND RE-SUBMIT.

COLUMN xx - NON-NUMERIC START HOUR - CARD REJECTED
CORRECT THE START HOUR AND RE-SUBMIT.

153-2



TREO20E

TREQ21E

TREO22E

TREQ23E

TREQ24E

TREO25E

TREQ26W

TREQ27E
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ERROR: COLUMN xx - DECIMAL POSITION GREATER THAN FOUR -
CARD REJECTED

AQDHS-II currently will not accept a decimal
position greater than 4.

ACTION: CHANGE UNITS, DATA VALUE, AND DECIMAL CODE AND
RE-SUBMIT.

ERROR: COLUMN xx - NON-NUMERIC PARAMETER CODE - CARD
REJECTED

ACTION: CORRECT THE PARAMETER CODE AND RE-SUBMIT.

ERROR: COLUMN xx - NON-NUMERIC METHOD CODE - CARD REJECTED
ACTION: CORRECT THE METHOD CODE AND RE-SUBMIT,

ERROR: COLUMN xx - NON-NUMERIC UNITS CODE - CARD REJECTED
ACTION: CORRECT THE UNITS CODE AND RE-SUBMIT.

ERROR: COLUMN xx - NON-NUMERIC DECIMAL POSITION -~ CARD
REJECTED

ACTION: CCORRECT THE DECIMAL POSITION AND RE-SUBMIT.

ERROR: COLUMN 21 - START HOUR GREATER THAN TWENTY-THREE -
CARD REJECTED

The valid Start Howr range for Form 1 (Hourly) data
18 0 through 23.

ACTION: CORRECT THE START HOUR AND RE-SUBMIT.

WARNING: COLUMN xx - START HOUR GREATER THAN TWENTY-THREE -
CARD ACCEPTED

An erroneous Start Hour has been coded, however
this will not affect the operation of the programs
or the file sequence. (for forms 2 & 3)

ACTION: NO ACTION REQUIRED.

ERROR: COLUMN xx -~ NON-NUMERIC READING - CARD REJECTED

ACTION: CORRECT THE READING AND RE-SUBMIT.
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TREOZ8E

TREQZ9E

TREQ30E

TREOQ31E

TREO32E

TREQO33E

TREQ34E

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:
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RECORD CONTAINS NO READINGS - CARD REJECTED

Transaction contains no readings for Form 1
data or no key information and readings for
Form 2 and Form 3 data.
CCORRECT AND RE-SUBMIT.

COLUMN 19 - NON-NUMERIC NUMBER OF SAMPLES -
CARD REJECTED

CORRECT THE NUMBER OF SAMPLES AND RE-SUBMIT.

COLUMN 22 - INVALID COMPOSITE TIME CODE - CARD
REJECTED

The only valid Cormposite Time Codes are 1-9,
A, and B.

CORRECT THE COMPOSITE TIME CODE AND RE~SUBMIT.

COLUMN 21 - NON-NUMERIC COMPOSITE TYPE - CARD
REJECTED

The only valid Composite Type codes are

1 (Quarterly), 2 (Seasonall, 3 (Monthly),

4 (Weekly) and 6 (Annual).

CORRECT THE COMPOSITE TYPE AND RE-SUBMIT.
COLUMN 17 ~ NON-NUMERIC PERIOD - CARD REJECTED

The Composite Pertod field contains invalid
data.

CORRECT AND RE-SUBMIT.
COLUMN 17 - INVALID PERIOD - CARD REJECTED

The Composite Period field contains invalid
data.

CORRECT AND RE-SUEMIT.

COLUMN 21 - INVALID COMPOSITE TYPE ~ CARD
REJECTED

CORRECT AND RE-SUBMIT.

153~4



TREO35E

TREO36E

TREO37E

TREO38E

TREQ39E

TREQ4OE

TREO41E

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION :

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:

ERROR:

ACTION:
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The Area Code specified is not in the Site

Code File.

2.0
9/24/76
5

 COLUMN xx - INVALID AREA CODE - CARD REJECTED

CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.

COLUMN xx -~ INVALID SITE CODE - CARD REJECTED

The Site Code specified is not in the Site

Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.

COLUMN xx - INVALID AGENCY CODE ~ CARD REJECTED

The Agency Code spectified is not in the Site

Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.

COLUMN xx - INVALID PROJECT CODE -~ CARD REJECTED

The Project Code specified is not in the Site

Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE SITE FILE.

COLUMN xx - INVALID PARAMETER CODE - CARD REJECTED

The Parameter Code specified i1s not in the

Parameter Code File. .

CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER FILE.

COLUMN xx ~ INVALID METHOD CODE - CARD REJECTED

The Method Code specified is not in the Parameter

Code File.

CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER FILE.

COLUMN xx - INVALID UNITS CODE - CARD REJECTED

The Units Code specified 13 not in the Farameter

Code File.

CORRECT AND RE-SUBMIT OR UPDATE
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TREQ42E ERROR: COLUMN xx — READING EXCEEDS MAXIMUM PERMITTED
CARD REJECTED

Card presently rejected by AQUHS-IT.

TREQOA3E  ERROR: COLUMN xx - READING EXCEEDS MAXIMUM PERMITTED -
GROUP yy REJECTED

Croup prescntly vejected by AQDHS-II.
TREOA44E  FKRROR: COLUMN 79 - INVALLD STATUS FLAG - CARD RFEJECTED

Blank and S are the only valid Stalus Flag
values.

ACTION:  CORRECT AND RE -SUBMIT.

TREQASE  ERROR: COLUMN xx ~ INVALID START HOUR (RFADINGS SPAN
FEND OF DAY) -~ REJFCTED

ACTION:  CORRECT AND RE-SUBMIT.
TREQAGE  ERROR: LNVALID OPTION - RUN ABORTED
ACTION: CORRECT AND RE-SUBMIT,
TREQO47E FERROR: COLUMN xx - [NVALTD AREA CODE - GROUP yy REJECTED

The Area Code specified is not in the Site
Code File.

ACTION:  COREFCT AND RE-SUBMUT OR UPDATE TPiHE STPE FITE.
TREOABE  1VRROR:  COLUMN xx — TNVALID STTE CODE - CROUP yy REJECTED

The Site Code specified is nol in the Site
Code File.

ACTTON:  CORRKCT AND RE-SUBMIT OR UPDAYKE THE STIH FITLE.
TREG4GE  FERROR: COLUMN xx — INVALID AGENCY CODE -- GROUP yy REJECTED

The Agency Code specified 1s not in Lhe Sile
Code I'ile.

ACTION:  CORRECT AND RE-SUBMILT OR UPDATHE THE SII'E FILE.
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TREO50E ERROR: COLUMN xx - INVALID PROJECT CODE - GROUP yy
REJECTED

The Project Code specified is not in the
Site Code File.

ACTION: CORRECT AND RE-SUBMIT OR UPDATE THE SITE FITLE.

TREO51E ERROR: COLUMN xx - INVALID PARAMETER CODE - CGROUP yy
REJECTED

The Parameter Code specified is not in the
Parameter Code File.

ACTION: CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER
FILE.

TREO52E ERROR: COLUMN xx - INVALID METHOD CODE - GROUP yy REJECTED

The Method Code spectified is not in the
Parameter Code File.

ACTION: CORRECT AND RE-SUBMIT OR UPDATE THE PARAMETER
FILE.

TREOS53E ERROR: COLUMN xx - INVALID UNITS CODE - GROUP yy REJECTED

The Units Code specified is not in the Parameter
Code File.

ACTION: CORRECT AND RE-SUBMIT OR UPDATE TIHE PARAMETER
FILE.

TREOS4E ERROR: COLUMN xx - DECIMAL POSITION GREATER THAN FOUR -
GROUP yy REJECTED

AQDHS-IT currently will not accept a decimal
posttion greater than 4.

ACTION: CHANGE UNITS, DATA VALUE, AND DECIMAL, CODE AND
RE-SUBMIT.

TREO55E ERROR: COLUMN xx - NON-NUMERTC DECTMAL POSITION -
GROUP yy REJECTED

ACTION: CORRECT THE DECIMAL POSITION AND RE-SUBMIT.
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TREOS6E IERROR: COLUMN xx - NON-NUMERIC AREA CODE ~ GROUP yy
REJECTED

ACTTON :  CORRECT THE ARKA CODE AND RE-SUBMIT.

TREOSJE  ERROR:  COLUMN xx -- NON -NUMERTC SHI'E CODE - GROUP vy
REJECTED

ACTTON :  CORBRCT THE S TPl COPDE AND ek SUEMIT.
TREOS8E  FRROR: COLUMN xx - NON NUMERTC PARAMETER CODE - GROUP yy
REJECTED
ACTION: CORRECT THE PARAMETER CODE AND RiE-SUBMIT.

TRIEO59E  ERROR: COLUMN xx -~ NON-NUMERIC METHOD CODE - GROUP vy
REJECTED

ACTION: CORRECT THE MEUHOD CODE AND RE-GUBMIT.

TREOGOE  ERROR: COLUMN xx - NON-NUMERTC UNTTS CODE - GROUP yy
REJECTED

ACTTON:  CORRECT THE UNITS CODE AND RE-SURMIT.

TREO61E  VFRROR: COLUMN xx — NON-NUMERTIC READING -~ GROUP vy
REJECTED

ACTION: CORKECT THE READING AND RE-SUBMIT.

TREO62E  ERROR: COLUMN xx — NON-NUMERIC START HOUR -~ GROUP yy
REJECTED

ACTION :  CORRECT THE START HOUR AND KE-SUSMIT.

*
Serious Frror - Do Not Use Any Output From This Run,

xx - Column number

yy - Croup number
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File Maintenance Diagnostic Messages

FMTOOTE  ERROR: READLING xx -~ ATTEMPT TO ADD DATA TO FXLSTING
READING ~ DATA RFIECTED

ACTION:  EXAMINE DATA TN THE TRANSACTION AND RE-SUBMLT
ACCORDINGLY .

FMTO02W  WARNING: RFEADING xx VALUE NOT SPECIFIED - FIELD
FILLED WITH NINES,

ACTION:  NONE.

FMIOO3E  KRROR: NO MATCHING KEY FOUND ON MASTER FILE - RFECORD
REJECTED

ACTION:  CORRKCT TRANSACLTTON AND KE-SUBMIT.

FMTOO4E  ERROR: READING xx — AUTEMPT TO CHANGE NON EXISTING
READING — DATA REJECTED

ACTION: RKXAMINE DATA IN THE TRANSACYLON AND RE-SUBMIT
ACCORDINGLY .

* ¥YMTOO5E TRROR: NEW MASTER WILL BE OUT OF SEQUENCE - RUN
ABORTED.

ACTION: SORT THE TRANSACTIONS AND RE-SUBMIT.
* FMTOOGE  ERROR: CONFLTCTING OPTILONS - RUN ABORTED
ACTION:  CORRECT THE QFPTIONS CARD AND RE-SUBMIT.

FMTOO7E  KRROR: MORE THAN ONE TT -COMPOSITE-TYPE - SKIPPING TO
NEXT VALID 'TYPE

ACTION:  SUBMIT ONLY ONE COMPOSITE TYPE PKR FILE
: MAINTENANCE RUN.

Non -Numbered Frrors

* «%*DUPTLTCATE RECORD IN OLD MASTER RFILE®N*
MASTER FILE RECORD KEY 1 = xxx
MASTER FITLE RECORD KEY 2 = xxx
TRANSACTION RECORD KEY = xxx
F%ARUN TERMTNATED® A%
*APLEASE REPORT THES ERROR TO NADB#**
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* x%4MASTER FILE IS OUT OF SEQUENCE##%

MASTERFILE RECORD KEY 1 = xxx

MASTER FILE RECORD KEY 2 = xxXx
TRANSACTTON RECORD KEY - xxx

AXARUN TERMINATEDA**

SEAPLEASE REPORT THIS ERROR 1O NADBA**

* ALENEW MASTER FUILE WILL BE OUT OF SEQUENCE*#%*
MASTER FILE RECORD KEY 1 = xxx
MASTER FILE RECORD KEY 2 = xxx
TRANSACTLION RECORD KEY = xxx
*%%RUN TERMINATED#**%
*AMXPLEASE REPORT THIS ERROR TO NADB#*%

*
Serious FError - Do Not Use Aany Output From This Run.

' xx - Column number
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AXMERGE MESSAGES

NORMAL COMPLETION

The following message is printed upon normal completion of
AXMERGE:

AXMERGE « + « « « ¢« « ¢« + « . . . FILE MERGE PROGRAM

INPUT FILE 1 CONTAINS xxxx RECORDS
INPUT FILE 2 CONTAINS mmmm RECORDS
OUTPUT FILE CONTAINS nnnn RECORDS

ABNORMAL COMPLETION

The following message is printed upon abnormal completion of AXMERGE: ’

IDENT-KEY= xxxx IS5 FOUND ON BOTH FILES... RUN TERMINATED....
MERGE FAILED.....
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INCREASING SIZE OF PARM CODE TABLE

Whenever it is desired to increase the size (number of entries) of the
parameter, method, unit codes, minimum detectable table, it is necessary
to modify the following programs:

Parameter Code Table Maintenance

Transaction Editor

Detail List

Data Analysis

Statistical List

The current limit for the number of entries in the table is 100 entries
in all programs except Data Analysis. The limit in the Data Analysis

program is currently 120.

The following paragraphs discuss the changes to be made in each program

described above.

Parameter Code Table Mailntenance

Change the VALUE clause of the following sentence:

77 NBR-OF-PARMS PIC 999 COMP SYNC VALUE 100.
on or about sequence number 00016700, from 100 to the
new limit of entries. For example:

77 NBR-OF-~PARMS PIC 999 COMP SYNC VALUE 150.

will increase the limit to 150 entries.
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Transaction Editor

Change the VALUE clause of the following sentence:

77 NBR-OF-PARMS PIC 999 COMP SYNC VALUE 100.

on or about sequence number 00045300, from 100 to the
new limit of entries. For example:

77 NBR-OF-PARMS PIC 999 COMP SYNC VALUE 150.
will increase the limit to 150 entries. The value should
be the same as that specified in the Parameter Code Table

Maintenance program.

Change the OCCURS clause of the following sentence:

02 PARM-CODE~KEY-TABLE OCCURS 100 TIMES.

on or about sequence number 00124200, from 100 to the
new limit of entries. For example:

02 PARM-CODE~KEY-TABLE OCCURS 150 TIMES.
will increase the limit to 150 entrles. The value

should be the same as that specified for NBR-OF-PARMS.

Detail List

Change the VALUE clause of the following sentence:

77 NBR-OF-PARMS PIC 999 COMP SYNC VALUE 100.
on or about sequence number (00037800, from 100 to the
new limit of entries. For example:

77 NBR-OF-PARMS PIC 999 COMP SYNC VALUE 150.
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will increase the limit to 150 entries, The value
should be the same as that specified in the Parameter

Code Table Maintenance program.

Change the OCCURS clause of the following sentence:
02 PARM~CODE-KEY-TABLE OCCURS 100 TIMES.

on or about sequence number (0133700, from 100 to the
new limit of entries. TFor example:

02 PARM-CODE-KEY-TABLE OCCURS 150 TIMES.
will increase the limit to 150 entries. The value

should be the same as that specified for NBR-OF-PARMS.

Change the OCCURS clause of the following sentence:
02 PARM-DESCRIPTION-TABLE OCCURS 100 TIMES.
on or about sequence number 00135300, from 100 to the
new limit of entries. For example:

02 PARM-DESCRIPTION-TABLE OCCURS 150 TIMES.
will Increase the limit to 150 entries. The value

should be the same as that specified for NBR-OF-PARMS.

Data Analysis

Change the array size of the following variable:
X , MVDATA( 600 )

on or about sequence number 00018200, from 600 to the
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new limit of entries, incrementing by 5 for each new
entry. The current value of 600 sets a limit of 120

entries. To increase the limit to 150 entries, enter

3.0
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a value of 750 as the array size. The number of entries

should be greater than or equal to the value specified

in the Parameter Code Table Maintenance program.

Statistical List

Change the VALUE clause of the following sentence:

77 NBR-OF~PARMS PIC 999 COMP SYNC VALUE 100.
on or about sequence number 00024400, from 100 to the
new limit of entries. For example:

77 NBR-OF-PARMS PIC 999 COMP SYNC VALUE 150.
will increase the limit to 150 entries. The value
should be the same as that specified in the Parameter

Code Table Maintenance program.

Change the OCCURS clause of the following sentence:
02 PARM~CODF-KEY-TABLE OCCURS 100 TIMES.

on or about sequence number 00090700, from 100 to the
new liﬁit of entriles. For example:

02 PARM-CODE-KEY-TABLE OCCURS 150 TIMES.
will Increase the limit to 150 entries. The value

should be the same as that specified for NBR-OF-PARMS.
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Change the OCCURS clause of the following sentence:

02 PARM-DESCRIPTION~TABLE OCCURS 100 TIMES.

on or about sequence number 00126100, from 100 to the

new limit of entries. For example:

02 PARM-DESCRIPTION-TABLE OCCURS 150 TIMES.

will increase the limit to 150 entries. The value

should be the same as that specified for NBR-OF-PARMS.
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INCREASING SIZE OF SITE CODE TABLE

Whenever it is desired to Increase the size (number of entries) of the
valid site code table, it is necessary to modify the following programs:
Site Code Table Maintenance
Transaction Editor
Detail List

Statistical List

The current limit for the number of entries in the table is 100 entries.

The following paragraphs discuss the changes to be made in each program

described above.

° Site Code Table Maintenance

Change the VALUE clause of the following sentence:

77 NBR-OF-SITES PIC 999 COMP SYNC VALUE 100.
on or about sequence number 00014800, from 100 to the
new limit of entries. For example:

77 NBR-OF~SITES PIC 999 COMP SYNC VALUE 150.

will increase the limit to 150 entries.

Transaction Editor

Change the VALUE clause of the following sentence:

77 NBR—-OF-SITES PIC 999 COMP SYNC VALUE 100.
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on or about sequence numher 00045400, from 100 to the
new limit of entries. TFor example:

77 NBR-QOF-SITES PIC 999 CCMP SYNC VALUE 150.
wlll increase the limit to 150 entries. The value
should be the same as that specified in the Site Code

Table Maintenance program.

Change the OCCURS clause of the following sentence:
02 SITE-CODE-TABLE OCCURS 100 TIMES.

on or about sequence number 00125800, from 100 to the
new limit of entries. For example:

02 SITE~CODE-TABLE OCCURS 150 TIMES.

will increase the limit to 150 entries. The value

should be the same as that specified for NBR-OF-SITES.

Detail List

Change the VALUE clause of the following sentence:

77 NBR-OF-SITES PIC 999 COMP SYNC VALUE 100.
on or about sequence number 00037900, from 100 to the
new limit of entries. For example:

77 NBR-OF-SITES PIC 999 COMP SYNC VALUE 150.
will increase the limit to 150 entries. The value
should be the same as that specified in the Site Code

Table Maintenance program.
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Change the OCCURS clause in the following sentence:
02 SITE~CODE-TABLE OCCURS 100 TIMES.

on or about sequence number 00159400, from 100 to the
new limit of entries. For example :

02 SITE~CODE~TABLE OCCURS 150 TIMES.

will increase the limit to 150 entries. The value

should be the same as that specified for NBR-OF~SITES.

Statistical List

Change the VALUE clause in the following sentence:
77 NBR-OF-SITES PIC 999 COMP SYNC VALUE 100.

on or about sequence number (0024500, from 100 to the

new limit of entries. For example:

77 NBR-OF-SITES PIC 999 COMP SYNC VALUE 150.
will increase the limit to 150 entries. The value
should be the same as that specified in the Site Code

Table Maintenance program.

Change the OCCURS clause in the following sentence:
02 SITE-CODE~TABLE OCCURS 100 TIMES.

on or about sequence number 00092300, from 100 to the
new limit of entries. For example:

02 SITE~CODE~TABLE OCCURS 150 TIMES.

will increase the limit to 150 entries. The value

should be the same as that specified in NBR-OF-SITES.
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INCREASING SIZE OF PARAMETER STANDARDS TABLE

Whenever it is desired to increase the size (number of entries) of the
parameter standards table, it 1s necessary to modify the following
programs:

Parameter Standards Table Maintenance

Detail List

Statistical List

The current limit for the number of entries in the table is 50.

The following paragranhs discuss the changes to be made in each program

described above.

Parameter Standards Table Maintenance

Change the VALUE clause of the following sentence:

77 NBR-OF-STANDARDS PIC 99 COMP SYNC VALUE 50.
on or about sequence number 00016900, from 50 to the

new limit of entries. For example:

77 NBR-OF-STANDARDS PIC 999 COMP SYNC VALUE 100.
will Increase the limit to 100 entries. Note that

the picture clause must also be changed to allow for

more digits.
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Detail List

Change the VALUE clause of the following sentence:

77 NBR-OF-~STANDARDS PIC 99 COMP SYNC VALUE 50.
on or about sequence number 00038000, from 50 to the

new 1imit of entrles. For example:

77 NBR-OF-STANDARDS PIC 999 COMP SYNC VALUE 100.
will increase the limit to 100 entries. The value
should be the same as that specified in the Parameter

Standards Table Maintenance program.

Change the OCCURS clause of the following sentence:

02 STANDARDS-TABLE OCCURS 50 TIMES.

on or about sequence number 00161200, from 50 to the
new limit of entriles. For example:

02 STANDARDS-TABLE OCCURS 100 TIMES.

will increase the limit to 100 entries. The value

should be the same as that specified for NBR~OF-STANDARDS.

Statistical List

Change the VALUE clause of the following sentence:
77 NBR-OF-STANDARDS PIC 99 COMP SYNC VALUE 50.
on or about sequence number 00024600, from 50 to the

new limit of entries. For example:
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77 NBR-OF-STANDARDS PIC 999 COMP SYNC VALUE 100.

will increase the limit to 100 entries. The yalue
should be the same as that specified in the Parameter

Standards Table Maintenance program.

Change the OCCURS clause of the following sentence:
02 STANDARDS-TABLE OCCURS 50 TIMES.

on or about sequence number 00126900, from 50 to the
new limit of entries. For example:

02 STANDARDS~-TABLE OCCURS 100 TIMES.

will increase the limit to 100 entries. The value

should be the same as that specified for NBR-OF-STANDARDS.
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AQSACNVT - AQDHS-II FILE TO SAROAD INPUT

AQSACNVT is executed to convert the AQDHS-II master file to SAROAD
input format. The input to the program consists of AQDHS-II master
file records and is defined by DD name AQSMASTR. There are four output
files created by the program, The first, defined by AQSNEWMS, contains
the updated AQDHS-IT master file. The second, defined by AQSDDFL,
contains the add records. The third, defined, by AQSCHGFI., contains the
change records. The fourth, defined by AQSPRINT, contains diagnostic

messages produced during the conversion process.
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DD NAME

AQSMASTR
AQSNEWMS
AQSPRINT
AQSADDFL
AQSCHGFL

DESCRIPTION

AQDHS master file to be converted

New AQDHS master file

Print file for diagnostic messages

SAROAD add file deferred to DDNAME ADDFILE
SAROAD change file deferred to DDNAME CHNGEFL

AQSACNVT - DDNAMES
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PARAMETER

_NAME

PROJECT

PROGRAM

OLDMSTR

NEWMSTR

UNIT

SERIAL

DISP

SPCUNIT

PRIMARY

SECNDRY

ourT

DEFAULT
_VALUE

'CDHS.AQS'

AXCONVRT

FIMSTRAA

FITMSTRAB

2314

009858

'NEW, CATLG,

DELETE'

TRK

20

10

DESCRIPTION

Highest level index of data set names

(e.g., CDHS.AQS.DATA.FTMSTRAA)

Program to convert AQDHS file to SAROAD

input format

Lowest level index of AQDHS file to be

converted

Lowest level index of new AQDHS file

Unit type upon which the new AQDHS

master file 1s to reside

Volume serial number of volume upon

which AQDHS master file is to reside

Digposition of new AQDHS master file

Units in which space for the AQDHS

master file is to be allocated

Number of units to be allocated for the

AQDHS master file's primary allocation

Number of units to be allocated for the

AQDHS master file's secondary allocation

Sysout class for all print files

AQSACNVT - Substitutable Parameters
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01d
Master
File

Program
ANCONVRT

Diagnostic
Messages

New
Master
File

AQSACNVT - bhata Flow
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AQSBCNVT - OLD AQDHS FILE TO NEW AQDHS INPUT

AQSBCNVT is executed to produce AQDHS input transactions from the old
AQDHS master file. The input to the program consists of old AQDHS master
file records and is defined by DD name AQSAROAD. There are two output
files created by the program. The first, defined by AQSTRANS, contains
the AQDHS input transactions. The second, defined by AQSPRINT, contains

any diagnostic messages generated during the conversion process.
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DD NAME DESCRIPTION

AQSAROAD 01d AQDHS file
AQSTRANS New AQDHS input transactions
AQSPRINT Print file for diagnostic messages

AQSBCNVT ~ DDNAMES

172



PARAMETER

C_NAME

PROJECT

PROGRAM

OLDFILE

TEMP

PRIMARY

SECNDRY

ouT

DEFAULT
_VALUE

"CDHS.AQS'

BXCONVRT

OLDAQDHS

SYSOUT

10

DESCRIPTION

Highest level index of data set names
(e.g., CDHS.AQS.DATA.FTMSTRAA)

Program to convert old AQDHS file to new
AQDHS input transactions

Lowest level index of old AQDHS file
Unit type for temporary work space
Number of units to be allocated for new
AQDHS input transactions' primary
allocation

Number of units to be allocated for new
AQDHS input transactions' secondary

allocation

Sysout class for all print files

AQSBCNVT -~ Substitutable Parameters

173



0ld
AQDHS
File

Program
BXCONVRT

\._—/
New

AQDHS
Trans-
tion

AQSBCNVT Data Flow

174

Diagnostic
Messages




uCPuC( ]
Julavlvw
Juls32ov
UudsuLU
JUHTICID
JudTuv .
Jol7oLJ)
NIVEL NNINIVIe]
SISENAVNINDY]
2097009
D0z%uJJ0
20Z70uoU
JIT%0000
LCOJC(((
JUcudJl
JJ8eolvd
RISV RRINTON
FINEARVININ
3G5c9540
J07ecu00
Jdzewudd
002e00G0
Quie vl
JJJdelJlu
PN Y4 N IvEe]
30820000
33L23330
30320020
20920000
13923032
JuedldliQ
2222233509
oulai2il
[(IVINY A IINIY}
Jusiaioo
22315000
CuLlisiul
Julil3333J
Jo510300
Ju712200
J0e13204
392106220
Jullillo
Jouolulld
239553300

Quvs T3l 20
20133333
O0uv9ullG0
JU330il3
JG7336oC
oueG0ulC
0230090
SO100500

7L/t /9)

1VJ3=013SAS Jy
1023=103SAS 13
LV13=013SAs 33
17233=L10SAS 3JQ
1N133=4N3SAS 33
NOILvd3dd A3LSAS -.5135 vivd
1133=1L13SAS 43
S39VSS3A JILSUNDVIT - 13S vivd
SNI10I33=3AVNSO
{3STd* {AYONIISI CAUVWINGR I *LINNTdST ) =30V dS
$(3131334SSyd*43Vi=dSIq
‘4a4313=11INN 30
SNOIL1JVSNVYL £0dN1 SHQOV M3N - 13S viva
(SSvd*d-4S)=dS10

SINIviIv*3LvAIYdI=3AN10A
*37143703°vivd® L23rdd3=44vNSO Qd

//

AN VYA L/
ENai

adal AN/
A

LA T INA /Y
Y
LYISAS Y/
s
INTddSAS s/
w//

LNdLAQ =//
=//
LNIddShv//
w//

1NdLING =//
w//

/7

/7

/77
SNVILSDV//
w//

1NdiNY =//
x//

/7

/7

advudvsovy/

“//

3713 543UV 313 - 13S VIv0 LNdNI %//

{SSvd*y¥451=4d510
CANIVL38*3LvAId4)=34110A
‘aynISHOI SNV 1SAS=3A4VNSU 30

{SSvd*y451=dS10
SANIVL3u* ILVAT Y =341 T0A

“Jv01**123r34d3=34VYNST 33

SNOILJVSNVYYL 1NdNI

(0¢*T)=3nall
EN09=ND193d

%/ /

/7

/7

//

/7

/7
41143157/
«//

SHJOVv M3IN 31 3114 S$SH439v G110 L¥43ANDD =%//

®//
//
/7

‘WY3I34d3=nAId D3IX3 Ld3IANDD//

vy=101]

*5=A43\0D4S
$01=AavA ldd
fX8L=11N10dS
¢1NOSAS=dW3i
*SH3YVUI3I=3114010
P LYANTIXB=AV 83 30d

«//

¢4SOV"SHOD24=1237J4d I0Ud LANDESOV//

3M 33 A3I3NH

LANDESOV

x//
®//

LANDASIV

175



AQSCNVRT - OLD AQDHS INPUT TO NEW AQDHS INPUT

AQSCNVRT is executed to comnvert old format AQDHS (SAROAD) input
transactions to new format AQDHS input transactions. The input
to the conversion program consists of old format AQDHS input
transactions and is defined by DD name AQSAROAD. There are two
output files created by the program. The first, defined by
AQSTRANS, contains the new format AQDHS transactions. The
second, defined by AQSPRINT, contains any diagnostic messa