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ABSTRACT
INSTAR is a storage and retrieval system for creating and maintaining
large data banks consisting of data sets and copies of analyses performed
on those data sets. INSTAR allows the retrieval of selected portions of a data
set and the combination of several portions to form a new data set. File
descriptions and data set abstracts are maintained with each data set in
the bank.
The user's manual inciudes instructions for:
i. Reserving a data set,
ii. Describing a data set,
iti. Modifying a data set,
iv. Modifying a data set description,
v, Displaying a director of the data sets,
vi. Retrieving a data set description,
vii. Copying a data set,
viii. Selecting information from a data set, and
jz. Building a new data set from existing data.
Several examples are also listed and described.
INSTAR is written entirely in FORTRAN extended for use on the CDC 6400

computer system at Colorado State University.



INTRODUCTION

Program INSTAR has been designed as a data storage and retrieval system
for the U.S. IBP Grassland Biome study. It is written in FORTRAN extended
for use on the CDC 6400 computer system at Colorado State University. The
purpose of INSTAR is to create and maintain large data banks consisting of
data sets and copies of analyses performed on those data sets. It is also
designed to facilitate the retrieval of information from the data bank.

Program INSTAR was developed as an alternative to using an existing
program library system known as UPDATE, or purchasing the software for a
more sophisticated information system. The UPDATE system was rejected for
the following reasons:

7. The length of records was restricted to a maximum of 72
characters.

i7i. Continuously incoming data could not easily be inserted
at the end of a data set.

1ii. The system offered no record-keeping capabilities for .
description of the data sets in the bank.

iv. Several users, attempting to change the data bank
simultaneously, often destroyed each other's work.

v. Retrieval of information from the data bank was 1imited
to copying entire data sets.

The purchase of a software system was rejected for two basic reasons: the
price and the fact that the needs of the biome did not require the complexity
offered by the systems, Comsequently, program INSTAR was developed to do the
same thing as the UPDATE system and yet bypass the major problems encountered.
Since INSTAR lies within the median of storage and retrieval systems, its
capabilities and limitations are listed. The capabilities of the program

are;



i. 1t allows for the reservation of up to 500 data sets
onto the data bank with no restrictions to the length

of each data set,.

7. 1t allows for variable record length up to 133
characters.

ii7. It allows easy insertion of incoming data onto the
end of a data set.

iv. It permits easy modification of existing data.

v. It provides a data set description capability
including a description of the format of the data
set as well as an abstract description.

vi. It handles the rotation of master files automatically,

preventing conflicts of users making simul taneous
corrections.

vii. It allows the retrieval of entire data sets or any

desired portion of a data set. Portions of different
data sets may also be selected and combined.

The incapabilities of program INSTAR are:
Z. 1t cannot handle the selective retrieval of hierarchically
ordered data sets. (The format of each record in the data
set must be identical to permit selective retrieval.)

7. The retrieval language is not based on Boolean operations
and consequently is not as versatile as languages which are.

£i7. The system will not sort the data retrieved or perform
analyses such as sums, means, standard deviations, etc.

1. GENERAL DESCRIPTION
Program INSTAR allows for the reservation of data sets with a
simple three- to five-word command stating the name of the data set and, if
desired, the location of the data set in the bank. A data set may be

original input data, or it may consist of computer output generated from the

analyses of the data.
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Since many people may be using the data bank, a set of records
referenced by a single name may not be very meaningful for others. For this
reason a file description capability is offered which allows the user to:

Z. Include an abstract description explaining the purpose

of the data set, the type of data collected, the method

of collection, the units of measurement used, etc.
iZi. Record the length of the records.

ii4. Record the number of header and trailer records.

iv. Define the location and format of fields within the
records.

The data set descriptions may then be used as a bookkeeping system for
explaining what is on the bank. They may also be used for retrieval of
selected portions of the data set from the bank. The data sets from the bank
may be corrected and updated by inserting records into the data set, deleting
existing records from a data set, or restoring previously deleted records.
Since many data sets are being collected on a continuous basis, special
provisions are made to allow easy appending of incoming data onto the end

of an existing data set. Data sets may also be removed from the bank if
desired. The structure and organization of the data bank may be retrieved
with the word DISPLAY. This generates a list of all data set names reserved
on the bank and the locations of each.

The description of a data set or of all data sets may be retrieved with
the word DESCRIBE which will generate the following information for each data
set desired:

Z. The location of the data set in the bank.
ii. The number of records in the data set.
727. The length of the records.

{». The number of corrections made to the data set,



.

». The number of header and trailer records.

vi. A list of the defined fields within each record, including
the location and format of each field.

vii. A copy of the abstract description.

An entire data set may be retrieved with the word COPY which will reproduce
the data set exactly as it is reserved. A SELECT command allows for the
retrieval of a portion of a data set rather than the entire file. This
selection may be based on one of eight conditional relations between the
given constant and one of the defined fields in the data set description.

By using a series of the select command it is possible to create new data sets
by combining information from several data sets.

Program INSTAR is oriented to the use of magnetic tapes and is consequently
a sequential access system, i.e., the fifth record of a data set immediately
follows the fourth record which immediately follows the third record. Since
it is a sequential access system, each set of changes made to the bank involves
recopying the entire bank to a new bank with the proper changes being made during
the transfer. To allow this type of transfer, the system uses three master tape
files on a rotational basis. One of the files contains the most current version
of the bank. A second file contains the next most current version of the bank
as a back-up, and the remaining file is used for the new version of the bank
if any modifications are made. Program INSTAR handles all of the file rotational

chores automatically.
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2. DESCRIPTION OF DATA SETS FOR THE SAMPLE DATA BANK

The following pages contain a detailed users manual for program INSTAR. As each
of the commands are explained, examples are also given. These examples are placed
in boxes to separate them from the main text. They each refer back to the sample
data bank described in this section, which consists of two data sets called WEATHER
and PRECIP.

WEATHER is the standard weather observation data collected on the Pawnee Site
beginning June 24, 1970 and continuing through August 8, 1970. Each record contains
the date and time the observations were made, the minimum, maximum, and observed
air temperatures, the minimum and maximum pan temperatures, the amount of evaporation
from the pan, and a series of comments pertaining to the cleud cover, temperature,
wind, and precipitation. This data set has 20 header records and 1 trailer record
which supply additional information, but are not in'the same format as the main data
set.

PRECIP contains the precipitation data from the Central Plains Experimental
Range at Nunn, Colorado. The precipitation is recorded daily in inches to the nearest

.01 inch. The data exist for the entire year of 1970. It has no header or trailer

records. The table below lists the reccrd format for each file.

FORMAT FOR SAMPLE DATA SETS

LOCATION OF LOCATICN OF

DATA SET  FIELD NAME FIRST COLUMN  LAST COLUMN FORMAT

WEATHER MONTH i 2 (12)
DAY 3 4 (12)
YEAR 5 6 (12)
TIME 8 13 (I14)
MAXAIRTEMP 13 15 (F3.0)
MINAIRTEMP 16 18 (F3.0)
OBSAIRTEMP 20 22 (F3.0)
MAXPANTEMP 24 26 {F3.0)
MINPANTEMP 27 29 {(F3.0)
EVAP 30 34 (F5.2)
COMMENTS 35 80 (4A10,A6)

PRECIP YEAR 1 2 (12)
MONTH 3 4 (12)
DAY 5 6 (12}
RAIN 1L 15 (F5.2)
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3. MASTER FILES, INPUT FILES, AND QUTPUT FILES

Master files. There are three master files which are used on a rotational

basis to store the data bank. One of the files contains the most current version
of the bank. A second file contains the next most current version as a back-up.
The remaining file is to be used for the new version of the bank if any
modifications are made. It is not important to the user which file is which
because the system handles the rotation. It is only important that all three
are available before executing the program bank. The default names of the
master files are MF1, MF2, and MF3.

The master files are written by the 1.0.C.5. system. The format for each

logical record is:

Columns Contents
1-133 Actual data

134-143 Data set or correction set identifier
144 Blank

145-149 Sequential record number
150 Status of the record

A directory file is also used in conjunction with the master files. It
contains the number of the master file which is the most current version and
the names and addresses of each data set in the bank. As with the master
files, it is not important that the user knows what is on the directory
file, but it must be retained and available before each execution. The default
name of the file is DIR {see section 15).

Input files. The program assumes that all data will be input into the

system through INPUT. However, if the record length is longer than g0
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characters or if the data is already storgd in the computer, it may be
reserved by copying it to an alternate input file called COMMON before
executing program INSTAR.

Output files. All data retrieved from the bank is stored into a disk file

called DATA. This file is restricted to a maximum record length of 133
characters. It is rewound before execution of the program, but not after.
All data set descriptions and diagnostics are written onto OUTPUT.
Two SCRATCH files are used when the user is selecting portions of data
sets and building his own data sets. The files are not available to the
user. |f he wants to use the data he has selected, he must copy it to the

DATA file first (see section 11, Copying from SCRATCH). From the users

viewpoint, these two files are considered as one file called SCRATCH.

The record length is restricted to 133 characters.

L. DATA CARDS AND COMMAND CARDS

To distinguish command cards from data cards in the input deck, a
restriction has been made that all command carde will have an asterigk
punched in colwm 1 and that no data cards will have an asterigk in columm
1.

Except for the asterisk in column 1, the format of the command card
is fairly unrestricted. If a command is too long for one card, it may be
continued to succeeding cards. {The asterisk is omitted on the continuation
cards.) The program scans the word from left to right in search for one
of five different possibilities: a word, an integer number, a real number,
a character string, or.a format. |t prepares a list of these words, numbers,
strings, and formats and then attempts to match this list to a predefined

structure for each command.
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Following is a brief description of each of the five command parts.

VWords. A word is assumed if the first character encountered is a letter.
The remaining characters may be either letters or numbers. The end of the word
is assumed when a blank, comma, or period is encountered. The size of a word is
restricted to a maximum of 10 characters.

Numbers. A number is assumed if the first character encountered is a
number or a minus sign. The remaining characters must be either a number, a
period, a blank, or a comma. The end of a number is assumed if a blank or
comma is encountered. I!f there was no decimal point in the number it is
assumed to be an integer number; otherwise it is assumed to be a real number,
Integer numbers are limited to a maximum of 15 digits, and real numbers are
limited to a maximum of 15 digits plus a maximum of 15 decimal digits.

Character strings. A character string is assumed if the first character

encountered is a slash. The remaining characters are accepted as a part of a
character string until another slash is encountered. A string cannot be
continued from one card to the next. If there is not enough room on the
remainder of the command card, it should begin on the next card (see section
12 for the use of a character string).

Formats. A format is assumed if the first character encountered is a
left parenthesis. The remaining characters are accepted as part of the format
until a right parenthesis is encountered. Any allowable FORTRAN format is
acceptable, but the lemgth is restricted to 10 characters. This is adequate
for the purpose that they are used. As with strings, the format cannot be
continued from one card to the next (see section 6 for the use of a format).

In the remaining sections, examples of the commands are given. |In the

examples the capitalized words are necessary parts of the command. The words
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enclosed in quotation marks are defined by the user for each data set. Program
INSTAR has a fairly restricted internal vocabulary. In order to improve that
vocabulary for the user, a list of insignificant words are stored in memory.
These words increase the readibility of the commands, but must be ignored by
the system. Consequently, the words written in lower case may be used for
clarity or they may be left out without affecting the operation of the program

INSTAR.

5. RESERVING A DATA SET

At the end of the bank. A file may be reserved at the end of the bank

by giving it a name of up to 10 characters and using the command:

*RESERVE as "file name''.

"File name' is the name of the data set.

TO RESERVE THE SAMPLE DATA SET WEATHER, WE WOULD
USE THE COMMAND:
ARESERVE AS WEATHER.
THE REDUCED FORM OF THE COMMAND WOULD BE:

*RESERVE WEATHER.

The data set to be reserved may immediately follow the command. If the

data set is on the alternate input file, COMMON, the command,
*DATA is on COMMON

is needed. |f a file description is to be included for the data set, it

must be between the reserve command and the data or between the reserve
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command and the *DATA is on COMMON command (see section 6 for the file
description).

Specifying the location. If the location of the data set in the bank

is important, the user may reserve the data set after any existing file on

the data bank with the command:

*RESERVE as ''file name'' after '"name of an existing file'’.

THE DATA SET PRECIP WOULD BE RESERVED AFTER THE
WEATHER DATA SET WITH THE COMMAND:
#RESERVE AS PRECIP AFTER WEATHER,
OR IN REDUCED FORM:

*RESERVE PRECIP WEATHER.

6. DESCRIBING A DATA SET
The user may prepare a fife description for each reservation. |If
he chooses not to, a partial description is assumed that the length of each
record is 80 characters, and that there are no header records, trailer
records, or defined fields within a record. To change thfs assumed
description, the following descriptor commands are needed:

Recording the length of records. The length of each record in the

data set is defined with the command,

*LENGTH is "number' characters,

where "number' is the length and cannot exceed 133. If this command is

omitted from the description, the length is assumed to be 80 characters.
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THE COMMAND FOR THE WEATHER DATA SET IS:
*LENGTH 1S 80 CHARACTERS,

OR IN REDUCED FORM:
*_ENGTH 80

Recording the number of header records. Most data sets contain some

initial information at the front which does not follow the same format as

the data. These records may be set apart from the data with the command:

%FIRST Ynumber'' records are header records.

If the "number' is omitted, one record is assumed,

TO RECORD THE HEADFR RECORDS FOR WEATHER WE WOULD

USE THE COMMAND:
*FIRST 20 RECORDS ARE HEADER RECORDS,

ORy
*FIRST 20

Recording the number of trailer records. Data sets are also often

followed by extra informational records which do not have the same format

as the data set. The records may be distinguished with the command:

*LAST '""number'' records are trailer records.

If the "number' is omitted, one record is assumed,

THE TRAILER RECORD FOR WEATHER COULD BE DEFINED

WITH THE COMMAND:
*LAST RECORD IS A TRAILER RECORD,

*LAST
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Labelling fields within records. The structure of each record may be

defined by using the label command, which specifies the name of the field,
the first and last characters of the field, and the format of the field. The

structure of the command is:

*L ABEL columns '"‘number'' to ''mumber' as ''field name'

type is “format"

A "format' is the FORTRAN format for that field and is enclosed in parentheses.
For example, an integer number in columns 6 to 10 would be {I5), a real number
with two decimal places would be (F5.2) or an alphanumeric field would be (A5).
The ""format' for an alphanumeric field in columns 11 to 35 would be (2A10, AS).
The "format'" may be omitted from the command if desired. This will cause the

program to assume that the field is alphanumeric. {f the field is composed of

only one column, the structure of the command will be:
*LABEL column "number' as '"field name' type is ''format'.

Here the format must be (A1), (11}, (F1.0), or blank.

THE FOLLOWING COMMANDS WOULD RECORD THE FORMAT FOR
THE PRECIP FILE:

*LABEL COLUMNS 1 TO 2 AS YEAR TYPE IS (I2)

*LABEL COLUMNS 3 TO 4 AS MONTH TYPE IS (I12)

*LABEL COLUMNS 5 TO 6 AS DAY TYPE IS (I2)

*LABEL COLUMNS 11 TO 15 AS RAIN TYPE IS (F5.2)
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THE REDUCED FORM OF THE COMMANDS ARE:
*LABEL 1, 2 YEAR (I2)
*|ABEL 3, 4 MONTH (12)
*LABEL 5, 6 DAY (I2)

*¥|ABEL 11, 15 RAIN (F5.2)

Overlapping of fields is permitted. For example, if for each record of
a data set, columns 1 to 2 include the day, 4 to 5 include the month, and 7

to 8 include the year, the structure of the records may be defined as:

*LABEL 1 TO 2 AS DAY TYPE iS (12)
*LABEL 4 TO 5 AS MONTH TYPE IS {(12)
*LABEL 7 TO 8 AS YEAR TYPE IS (12)

*LABEL 1 TO 8 AS DATE TYPE IS (A8)

Overlapping of this type becomes very useful when using the select

commands (see section 13).

Including an abstract. An abstract or a verbal description of the data

set may be included with the file description by the use of the command.
*NOTE

All information which follows the word NOTE is accepted as a part of the
abstract for the data set. The abstract continues until a card is encountered
with an asterisk in column 1, signifying a new command. The abstract will
normally include information pertaining to the source of the data, the method
of collection of tﬁe data, the intended purpose of the data, the analyses

performed on the data, and the location of a 'hard'' copy of the data.
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If the *NOTE command is the last command in the description and the
data set follows the description, an additional command is needed to differen-
tiate between the end of the abstract and the beginning of the data set.

Consequently the command
*DATA follows

must be inserted at that spot.

7. MODIFYING A DATA SET

Once a data set has been reserved in the bank, it may be modified
or changed by inserting records into the data set, by deleting or
deactivating the status of records in the data set, or by restoring or
reactivating the status of records in the data set.

When a data set is reserved on the bank, the data set name is used
as a data set idenfifier. Each record in the data set is also assigned
a sequential record number. These two values are combined to form a unique
record identification for each record in the set. The format of the record
identification is the data set identifier, followed by a period, followed by
the sequential record number. Examples are WEATHER.135 and PRECIP.14. |If
insertions are made into the data set, the records are given a correction
set identifier in the place of the data set identifier. This identifier is
CORECO0001 for the first set of changes to the data set, COREC00002 for the
second set of changes and so on. Examples are COREC00004.7 and COREC00037.1435.

When a record is stored into the bank, it is displayed on OUTPUT along
with its record identification. Additional listings of the records and record
identifications may be obtained by using the *COPY INCLUDING command (see

section 11}).
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when making changes to the data bank, it is important for efficient
running time to keep the order of the changes the same as the order that they
will occur in the data bank. I|f changes are made to the third data set in the
bank, the program will first transfer the first two data sets to the new file
and then transfer the third set, making the necessary corrections. |If the next
command encountered calls for a change in one of the first two files, then the
program must transfer the rest of the bank to the new master file, rotate the
master files, and start all over. This necessitates copying'the entire bank
twice and results in a great loss of time.

Changes to records within a file must also be listed in the same order
that the records occur on the file. Failure to do this will result in a
fatal error, stating that the record identification cannot be located in

the file.

Removing a data set from the bank. A data set may be removed from the

bank with the command:
xDESTROY ''file name"'

This will remove the file name from the directory and will remove all records

in that file from the bank.

THE PRECIP FILE WOULD BE REMOVED FROM THE BANK WITH

THE COMMAND,

*DESTROY PRECIP

Inserting records into a data set. Mew records may be inserted immediately

after any record in the data by the command:

*INSERT in “file name'' after Vrecord id"
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The ﬁrogram will then insert all records which follow until another command

in encountered or until an end-of-file on INPUT is encountered,

T0 INSERT A SET OF RECORDS INTO THE PRECIP DATA
SET AFTER THE RECORD WITH A RECORD IDENTIFICATION OF

PRECIP.14, WE WOULD USE THE COMMAND &

*INSERT IN PRECIP AFTER PRECIP.14
THE SHORTENED VERSION 159

*INSERT PRECIP PRECIP.14

if the new records are to be inserted at the end of the data set, the

wrecord id" may be omitted as below:

% INSERT in “'file name''.

INSERTING THE 1971 PRECIPITATION DATA INTO THE END
OF PRECIP, WILL REQUIRE THE COMMAND,
#INSERT IN PRECIPy

OR+

*INSERT PRECIP.

The alternate input file may be used by following the insert command

with the command:
%DATA is on COMMON

The program will then read and insert all records on the COMMON file until

an end-of-file is encountered. The user does not need to respecify the length

of records when making insertions. The length of the records which are
inserted will be assumed to be the same as is declared on the file

description.
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IF THE SAME DATA ABOVE WERE ON TAPE RATHER THAN
PUNCHED CARDS, THEY COULD BE INSERTED BY REFERENCING
THE TAPE TO COMMON AND USING THE COMMANDS:

#INSERT IN PRECIP
*DATA IS ON COMMON,
OR THE REDUCED FORM,

*INSERT PRECIP

*DATA COMMON

Deleting records from a data set. A record may be deleted from the data

set with the command:
%*DELETE in "file name' t'record id"

This command does not actually remove the record from the bank. 1t simply
deactivates the status of the record so that it will be ignored by the copy

and select commands. A series of records may be deactivated by the command :
*DELETE in "'file name'' from Weecord id" to ‘'record id"

This will deactivate the two records specified plus all records which are

between the two.

EXAMPLE COMMANDS WOULD BE:
*DELETE IN WEATHER WEATHER .15
*DELETE IN WEATHER FROM WEATHER.20 TO COREC0000L.1
THE SHORTENED FORMS OF THESE COMMANDS ARE:

*DELETE WEATHER WEATHER.15

ADELETE WEATHER WEATHER.20, COREC0000L. 1
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Restoring records. A previously deleted record may be reactivated by the

command:

*RESTORE in ''file name' ‘'record id"
A series of records may be reactivated by the command :
%RESTORE in "file name'" from "record id'" to "record id"

This command is simply the reverse of the DELETE cormmand.

THE RECORDS DELETED ABOVE COULD BE REACTIVATED WIT
THE COMMANDS:
*RESTORE IN WEATHER WEATHER.15
*RESTORE IN WEATHER FROM WEATHER .20 TO COREC0000L.L
DRy
*RESTORE WEATHER WEATHER.15

*RESTORE WEATHER WEATHER.20, COREC0000L.Y

8. MODIFYING A FILE DESCRIPTION

inserting descriptor commands. MNew descriptor commands may be inserted

into a file description with the command:

# INSERT in ''file name'' as DESCRIPTOR records

The program will then accept all descriptor commands which follow and insert

them at the front of the file description.
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ASSUME THAT THE FOLLOWING COMMANDS WERE USED WHEN
THE PRECIP FILE WAS RESERVED:

*RESERVE AS PRECIP

*LABEL 1, 2 AS YEAR (12)
SLABEL 3, & AS MONTH (I12)
#LABEL 5, 6 AS DAY (I2)
SLABEL 11, 16 AS RAIN (F5.2)
ASSUME ALSO THAT WE WANT TO RECORD COLUMNS 1 THRU 6 AS
DATE AND INCLUDE AN ABSTRACT DESCRIPTION. THE FOLLOWING
COMMANDS ARE REQUIRED:
#INSERT IN PRECIP AS DESCRIPTOR RECORDS
SLABEL 1, 6 AS DATE TYPE IS (I6)
#NOTE PRECIP CONTAINS THE PRECIPITATION
DATA FROM THE CENTRAL PLAINS EXPERIMENTAL
RANGE AT NUNNs COLORADO. THE DATA IS
RECORDED DAILY IN INCHES.
THE ABBREVIATED VERSION OF THE FIRST COMMAND WOULD BE:

#*INSERT PRECIP DESCRIPTOR

Deleting descriptor commands. Descriptor records are assigned a

record identification in the same way that the data is assigned. Consequently

they may be deleted and restored in the same way with the commands :

*DELETE in "‘file name' ''record id"
*DELETE in “file name'' from '‘record id" to "record id"
*RESTORE in "'file name'' "record id"

*RESTORE in ''file name" from ‘'record id" to "‘record id"
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Changing an abstract. Inserting records into an abstract depends on

where they are inserted. If they are to be inserted in the middle or at the

end of an abstract, the command is the same as for inserting data:

#|NSERT in 'file name" after "“record id"

TO ADD TO THE DATA SET DESCRIPTION FOR PRECIPy THE
FOLLOWING COMMANDS COULD BE USED. (THIS ASSUMES THAT THE
LAST RECORD FOR THE CURRENT ABSTRACT HAS THE RECORD
IDENTIFICATION OF CORECO00L.4s)

®INSERT IN PRECIP AFTER CORECO000L .4

THE DATA EXISTS FOR THE ENTIRE YEAR OF 1970

AND WAS RESERVED ON JANUARY 15, 1971.

| f they are to be inserted at the front of the abstract, they must be inserted

as a new NOTE command with the command:

*INSERT in "file name' as DESCRIPTOR records

Deleting records from the abstract is the same as deleting data with
the regular DELETE commands,

The file description commands are stored in the bank fn the same form
as they are on the command cards. Consequently, care must be taken so that
if a *NOTE command is inserted, the abstract is followed by another command
before the data is encountered. This will occur only if there was no original
file description and if the only descriptor inserted was an abstract, In

this case the command *DATA FOLLOWS should be inserted after the abstract.
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9, DISPLAYING A DIRECTORY OF THE DATA SETS

A list of all the files reserved on the bank and their corresponding

addresses may be retrieved by the command:

xDISPLAY all files on the directory

The address shown will be the address of the last record in the data set.

10. RETRIEVING A DESCRIPTION OF A DATA SET

A brief description of the data set structure and a copy of the

abstract may be retrieved by the command:

*DESCRIBE ''file name'

The description will include:

i.

itl.

iit.
iv,
v.

VL,

vit.

vitt .

The location of the file in the bank,

The total number of records including descriptor commands and
deactivated records.

The length of each record,

The number of corrections made to the data set.
The number of header records in the data set.
The number of trailer records in the data set.

A list of all the defined fields with their locations within
the record and their formats.

A copy of the abstract.

A file description for each of the data sets in the bank may be retrieved

with the command:

*DESCRIBE ALL files
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THE TWO DATA SETS IN THE EXAMPLE DATA BANK COULD
BE DESCRIBED WITH THE COMMANDS,
*DESCRIBE WEATHER
*DESCRIBE PRECIP,
OR WITH THE COMMAND

*DESCRIBE ALL

11. COPYING INFORMATION ONTO THE DATA FILE
A disk file called DATA is provided to contain all the data created
by program BANK. This DATA file is created by copying from one of four
different sources. The DATA file is rewound only at the beginning of the
program. The data retrieved by a second copy command will follow the

data from the first command.

Retrieving a data set from the bank. Entire data sets may be fetched

and copied onto DATA with the command:
*COPY ''file name'

This will generate a file including only the activated records of the data

set. Record identifications will also be omitted.

THE SAMPLE DATA SET, WEATHER, COULD BE RETRIEVED

WITH THE COMMAND,

*COPY WEATHER

A listing of all deactivated and activated records including the
file description records and record identifications may be otained with

the command:
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%COPY "file name' INCLUDING everything

A LISTING OF THE ENTIRE CONTENTS OF THE PRECIP
FILE COULD BE OBTAINED WITH,

*COPY PRECIP INCLUDING

A specified sequence of records within a file may be copied to the DATA
file with the use of the sequential record identifications. The form of

the command is:

*COPY "'file name' from 'record id" to '"record id"

All activated records between and including the two specified are copied to
DATA along with the record identification for each. This command is somewhat
restricted in that only a maximum of 115 characters per record will be printed

out.

AN EXAMPLE OF THIS TYPE OF COMMAND WOULD BE,
#COPY WEATHER FROM WEATHER.50 TO WEATHER.8L
OR+

#*COPY WEATHER WEATHER.50, WEATHER.8L

Copying from INPUT. Cards may be copied directly from the INPUT file

to DATA with the command
*COPY INPUT

All records which follow the command will be copied from INPUT to the DATA

file until a new command or an end-of-file is encountered.
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Copying from COMMON. Records may be copied directly from the alternate

input file, COMMON, to DATA with the command:

*COPY COMMON

All records on the disk file COMMON will be copied to DATA.

Copying from SCRATCH. Using the select commands only stores the data

onto one of the SCRATCH files. The user cannot use the data he has created

until it is copied to DATA with the command:
*COPY SCRATCH

This will copy all records from the last SCRATCH file created and will

also erase or destroy all the information on the SCRATCH files,

12. SELECTING INFORMATION FROM A DATA SET

information may be retrieved from any part or parts of 2 data set
by the use of a select command. The user may select entire records from a
fite, defined fields within a record, or specified columns within a record.
He may select the desired information on an unconditional basis or on a
conditional basis. He may also combine selected information with other
selected information to create his own data set.

selecting information on a conditional basis depends on the value of
a specified field within the record. The condition is specified as one
of seven different relations between the field and a constant or constants.
If the relation holds true for a record, the information will be selected.
{f the relation is false, the information will be ignored. The following

list of relations may be used as the condition for the field:



_25..

i. EQUAL to 'constant'
iZ. NOT EQUAL to 'constant'
iii. GREATER than ''constant'!
iv. LESS than '‘constant'
v. GREATER than or EQUAL to "cons tant''
vi. LESS thanm or EQUAL to “"constant'
vii. BETWEEN ''‘constant'' and ''‘constant"
A ''constant'' may be an integer number, a real number (decimal point included),
or a string of characters (see section 4). If the constant is a character
string, the comparisons will be on an alphabetic basis, i.e., the comparison
for a field greater than a constant will hold true if the field alphabetically
follows the constant.

Selecting records. Any number of records may be selected from a file

with the command:
*SELECT from ''file name' tpumber' RECORDS

The specified number of records, beginning immediately after the last header

card, will be copied from the data set to the SCRATCH file.

THE FIRST 31 RECORDS FROM PRECIP COULD BE RETRIEVED
WITH,
*SELECT FROM PRECIP 31 RECORDS
OR ¢

*SELECT PRECIP 31 RECORDS

The entire data set may be copied to the SCRATCH file with the command:

*SELECT from '""file name' ALL RECORDS
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This will transfer only the actual data records; the header and trailer

records will be omitted.

THE ACTUAL DATA FROM WEATHER CAN BE RETRIEVED WITH
THE COMMAND,
*SELECT FROM WEATHER ALL RECORDS

OR 4

#*SELECT WEATHER AtL RECORDS

The records may be selected on a condi tional basis, depending on the

value of a defined field within the record. The appropriate command is:

*SELECT from ''file name' “numbe v’ RECORDS for which

values of ''field name'' are tralation'

The word ALL may be substituted for the 'number" if desired. The SCRATCH
file will then contain only the records for which the relation was true.

The “'field name' must be a defined field in the file description.

—TEVING THE PRECIP RECORDS FOR THE MONTH OF JULY
WOULD REQUIRE THE COMMAND, .
#SELECT FROM PRECIP ALL RECORDS FOR
WHICH VALUES OF MONTH ARE EQUAL TO T .
THE ABBREVIATED VERSION OF THE SAME COMMAND IS:

*SELECT PRECIP ALL RECORDS MONTH EQUAL 7

selecting fields. 1f a field is defined in the file description,

its contents may be selected in three different ways: unconditionally,
conditionally depending upon its own value, or conditionally depending

on the value of another field.
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For an unconditional selection, the form of the command is:

*SELECT from ''file name' '"‘number'' values of "field name'

for columns ''number' to "number''.

The specified number of values would be selected from the first of the data
set and stored in the specified columns of the SCRATCH file. |If the user

desires all of the values in the file, the word ALL may be substituted for

the first "number''.

THE OBSERVED AIR-TEMPERATURE FROM THE WEATHER FILE
MAY BE RETRIEVED WITH THE COMMAND, |

#SELECT FROM WEATHER ALL VALUES OF OBSAIRTEMP

FOR COLUMNS 10 TO 20,
OR,y

#SELECT WEATHER ALL OBSAIRTEMP 10, 20

For a conditional selection of a field depending on its own value, the

command is:

*SELECT from ''file name' "pumber' values of ''"field name'

which are '"relation'' for columns Ynumber' to '‘'number''.

The specified columns of the SCRATCH file will contain only the values of

the field for which the relation holds true.
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ALL MAXIMUM TEMPERATURES WHICH EXCEEDED 90° MAY BE
RETRIEVED FROM WEATHER WITH,
*SELECT FROM WEATHER ALL VALUES OF
MAXAIRTEMP WHICH ARE GREATER THAN OR EQUAL

TO 90.0 FOR COLUMNS 20 TO 30,

*SELECT WEATHER ALL MAXAIRTEMP GREATER EQUAL

90-0 20’ 30

For a conditional selection depending on the values of another field

the command is:

*SELECT from “"file name' ''number! values of '"field name!
for which values of ''field name'' are relation'' for

columns ''number'' to 'number''.

The contents of the second field will be fetched and compared for each
record. |f the relation holds true, the contents of the first field will

be stored into the appropriate columns of the SCRATCH file. |If all the

values are desired, the word ALL may be substituted for the first 'number'.

IF THE RESULTS FROM THE ABOVE EXAMPLE SEEM RATHER
MEANINGLESS, THE DATES FOR WHICH THE TEMPERATURE ROSE
TO 90 OR ABOVE MAY BE RETRIEVED WITH,

*SELECT FROM WEATHER ALL VALUES OF DATE FOR

WHICH VALUES OF MAXAIRTEMP ARE GREATER THAN

OR EQUAL TO 90.0 FOR COLUMNS 10 TO 20

*SELECT WEATHER ALL DATE MAXAIRTEMP GREATER

EQUAL 90.0 10, 20
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Selecting columns or portions of a record. If more than one field is

to be selected, it will be easier to select certain columns of information.

This may be done either unconditionally or conditionally, depending on the

value of a defined field.

For an unconditional selection the command 1s:

*SELECT from ''file name' Hpumber'' values of columns

number" to “number'' for columns Upumber!' to

"number'!.

The appropriate columns will be fetched from the data set and stored in

the specified columns of the SCRATCH file. ALL may be substituted for

the first “number' if desired.

TO RETRIEVE THE DATES, TIMES, AND THE THREE AIR
TEMPERATURE READINGS FROM THE WEATHER FILE, WE COULD
USE

*SELECT FROM WEATHER ALL VALUES OF
COLUMNS 1 TO 20 FOR COLUMNS 1 TO 20.

THE SHORTENED FORM 13,
#SELECT WEATHER ALL 1, 20+ 1, 20.

For a conditional selection, the command is:

*SELECT from ''file name'' tinumber'' values of columns
umbe ' to '‘number' for which values of "field name'

are "relation' for columns “"number' to ''number''.

For each record the contents of the fieid will be fetched and compared.

If the relation holds true, the information will be selected and stored
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into the appropriate columns of the SCRATCH file. ALL may be used for

the first number if desired.

THE SAME 20 COLUMNS OF INFORMATION COULD BE
RETRIEVED FOR THE MONTHS OF JUNE THROUGH AUGUST
WITH THE COMMAND,

*SELECT FROM WEATHER ALL VALUES OF COLUMNS

1 TO 20 FOR WHICH MONTH 1S BETWEEN 6 AND
8 FOR COLUMNS 21 TO 40,

OR IN REDUCED FORM,
*SELECT WEATHER ALL 1, 20 MONTH BETWEEN

6y 8y 21y 40.

13. BUILDING A DATA SET
Section 12 explained the procedures for selecting one type of
information based on one condition. A series of select commands may be
used to select Informafion based on several conditions or td combine
several types of information into one data set.

Selecting information based on several conditions. information of

this type is retrieved by selecting all records which agree with the first
condition from the data set. Then all records which agree with the

second condition may be selected from the SCRATCH file. The remaining
conditions are selected from the SCRATCH file until all conditions are
satisfied. Suppose, for example, that the sample data set, WEATHER, now
contains daily temperature data from the years 1967 through 1971 (see
section 2 for an example of the file description). It is desired that we
know the days during April and May of 1970 for which the temperature was

below the freezing point. There are consequently three conditions for the



_31-

selection: the year must be 1970, the month must be April or May, and the
minimum air temperature must be beiow 32°F. The following commands would
be used for this selection:

*SELECT FROM WEATHER ALL RECORDS FOR WHICH YEAR 1S

EQUAL TO 70

*SELECT FROM SCRATCH ALL RECORDS FOR'WHICH MONTH 1S
BETWEEN 4 and 5

*SELECT FROM SCRATCH ALL VALUES OF COLUMNS 1 TO 12
FOR WHICH MINAIRTEMP |S LESS THAN OR EQUAL TO .32
FOR COLUMNS 2 TO 13
*COPY SCRATCH
Note that entire records are selected until the last condition is imposed.
This is so that the records on the SCRATCH file will have the same format

as the data set and the fields for the remaining conditions are where the

file description says they are.

THE ABBREVIATED FORMS OF THE ABOVE COMMANDS WOULD

#SELECT WEATHER ALL RECORDS YEAR EQUAL 70
*SELECT SCRATCH ALL RECORDS MONTH BETWEEN 4. 5
*SELECT SCRATCH ALL 1, 12 MINAIRTEMP

LESS EQUAL 32, 2, 13

*COPY SCRATCH

Combining types of information. Information from one data set may be

combined with information from another data set with the same method.
Suppose, for example, that in addition to the WEATHER file the PRECIP file
also is reserved for the same period, and we want to combine the two for

1970 (see section 2). The appropriate commands will be:
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#SELECT FROM WEATHER ALL OF COLUMNS %t TO 22 FOR WHICH YEAR 1S

EQUAL TO 70 FOR COLUMNS 1 TO 22

*SELECT FROM PRECIP ALL VALUES OF RAIN FOR WHICH VALUES
OF YEAR ARE EQUAL TO 70 FOR COLUMNS 26 TO 30

*COPY SCRATCH

If the number of selections differ, the actual length of the SCRATCH file
will be equal to the maximum number of selections made. For example, if
365 selections were made for the first command and only 360 selections were
made for the second command, the length of the SCRATCH file would be 365

records and columns 26 to 30 would be blank for records 361 through 365.

THE ABBREVIATED FORMS FOR THE ABOVE COMMANDS ARE,
*SELECT WEATHER ALL 1, 22 YEAR EQUAL 70, 1, 22
*SELECT PRECIP ALL RAIN YEAR EQUAL 70, 26, 30

*COPY SCRATCH

14, ERROR MESSAGES AND DIAGNOSTICS

Error messages are given in Fig. 1.

Diagnostics. The system prints two informative diagnostics which tell
the user the location of the most current version of the bank. The first
message comes at the start of the program to explain that "MF_ has been
selected as the most current version of the bank.'" When all modifications
have been made an additional! message explains that *'All previous changes have
been made permanent. MF_ is now the most current version of the bank."

This message also occurs when modifications to the files are not in
the proper order, because the entire bank must be transferred and the

files rotated.
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Figure 1. List of Error Messages

Error
Number Hessage Status
The contents of the directory file are meaningless. Recheck your control cards. Fatal
2 The master file which has been declared as the most curcent version Is empty. Fatal
Racheck your control cards. .
3 The directory is empty implying the creation of a new bank. But the bank will not Fatal
be created unless MF1, MF2, and MF3 are also empty. Recheck your contro! cards.
4 A command was expected but not found. Error occurred at column 'Fatal
5 An illegal symbol has been encountered. Error occurred at column . Fatal
é A word or format has been encountered which is more than 10 characters. Fatal
7 A string or format cannot be continued from one card to the next. Error occurred at Fatal
column . ) ’
8 The second significant word in a length command should be an integer number. Trouble Fatal
encountered at the word .
9 The length of records exceeds 133. Trouble encountered at the number . Fatal
10 The second significant word of a label command should be the beginning columm for Fatal
that field. Trouble encountered at the word .
1} The last column precedes the first column for the field being defined. Trouble Fatal
encountered at the word
12 This command Is not understood as a file descriptor. Trouble encountered at the Fatal
word .
13 An end of file on Input has been encountered while reading in the file description, Fatal
The location of the data has never bsen specified.
th The ¢olumns that the selected field is to be stored in are not correctly speclified, Fatal
Trouble encountered at the word . .
15 The file name cannot be located in the directory. Trouble encountered at the word Fatal
1€ The field name cannot be located in the file description. Trouble encountared at Fatat
the word
17 A relation identifier (EQUAL, NOT EQUAL, GREATER, LESS, or BETWEEN) was expected here. Fatal
Trouble encountered at the word .
i8 Either a number or a string was expected here but not found. Trouble encountered at Fatal
the word
20 This command is not understood. Trouble encountered at the word Fatal
21 The program is unable to determine whether records or fields are to be selected. Fatal
Trouble encountered at the word .
22 Tha program is either unable to locate the field specified or It Is unable to determine Fatal
the relation. Trouble encountered at the word
23 The user has requested that the SCRATCH file be duplicated. Fatal
24 The record id cannot be located in the file, Fatal
25-30 A programming error has occurred in . Please take your output to Bob Fatal
Robinson for correction.
k1] The record id is fmproperly specified. Fatal
32 This file name has already been reserved on the bank. Trouble encountered at the Fatatl
word
33 records were encountered which did not agree with the format in the file Non-fatal
description.
34 The columns specified are less than the field size. The field is truncated. Non-fatal
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Another informative diagnostic.is printed after each select command
to show the number of selections that were made. |f several select
commands are used in a series, the length of the SCRATCH file will be
equal to the maximum number of records that were selected,

Non-fatal error messages. The program also lists two non-fatal error

messages when making selections. The first error message occurs if records
were encountered for which a field doesn't fit the format that was defined
for that field on the label command. This occurs only when the field is
used as a basis for a conditional selection. |If it does occur the record
will not be selected.

An error occurs if a field is to be selected and not enough columns are
aliowed on the SCRATCH file for the field. For this case the rightmost
columns of the field will be truncated and execution will continue.

Fatal error messages. Several user errors may occur which make it

impossible or hazardous for the program to continue. For these a message
is printed explaining the type of error made and the point in the command
at which the error was encountered. The program will prevent the rotation
of master files and execution will be halted by a call to the computer

system to abort routine. The computer system dump can be suppressed with

the command
*SUPPRESS ABORT.

Program errors. Since program INSTAR has been deveioped by mere human

hands, there is a strong chance that the program is not logically perfect.

Most of the logical errors will result in a conflict between the directory
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and the master files. |f this happens, a message will be printed out

stating that: ''A programming error has occurred in : . Please

take your output to Bob Robinson for correction.'

Since the program should have complete control over aborting the job,
all computer system dumps should be prevented also. If a user receives a
computer system dump fdr anything other than an exceeded time limit or page
limit, he should also take his output to Bob Robinson at GERL for correction
of the program. A programming reference manual is also available for

assistance in debugging logical errors in the system.

15. SETTING UP THE CONTROL CARDS

The execution card. The program is stored as a permanent binary

file called BANK. The control card for executing the program is in the

form:

BANK(p] ,pz .P3,P;+,PS-P6.P7’PB) ’

P; is MF1 or the first master file,
is MF2 or the second master file,
is MF3 or the third master file,
Py is DIR or the dfrectory file,
is DATA or the file generated by the COPY commands,.
Pg is COMMON or the alternate input file,
is INPUT or the source file containing the input commands, and
Pg is OUTPUT or thg listing file for all diagnostics and descriptions.
The names (e.g., MF1, DATA, etc.) given above are assumed names of the files.

However, any disk file name may be substituted in the control card. For



_36-

example, if | elect to use $1, $2, S3, and SD as my master files and directory

and MYOWN as the alternate input file, the control cards are punched as follows:

JLIMITS.

COMMON(S1)

COMMON(52)

COMMON(S3)

COMMON (SD)

COMMON (MYQWN)
 ATTACH(BANK,BANK, | D=SWIFT ,MR=1)

REDUCE,

BANK(S1,52,53,5D,,MYOWN)

Since a new name for the data file is not given, the name DATA will be
assumed. INPUT and OUTPUT are also assumed for p7 and Pg: To alleviate
the conflict of users choosing the same names for common files, it is
suggested that no user declare the names MF1, MF2, MF3, DIR, DATA, or

COMMON as common files.

Time and page requirements. The time required by the program depends

on the type of operations being performed as listed below.

1. Inserting or reserving records is accomplished at the rate of
125 records per second,

i1. Transferring records from master file to master file is
accomplished at the rate of 875 records per second.

111. Records are copied from a master file to the DATA file at the
rate of 385 records per second.

iv. Skipping to a data set in the master file is 1200 records per
second.

v. Selecting records unconditionally is 385 records per second.
vi. Selecting records conditionally Is 300 records per second.
vii. Selecting fields unconditionally is 325 records per second.

viii. Selecting fields conditionally is 275 records per second.
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As an example, if 1000 records were to be inserted and 5000 records
were already in the bank, the time required would be approximately 1000/125
ptus 5000/875 or 14 seconds. Or if a conditional selection of fields were
to be made and there were 500 records in the data set and 8000 records
preceding the data set, the time required would be 8000/1200 plus 500/275
or 9 seconds,

The page requirements depend on the number of records to be inserted,
reserved, or deleted and the number of file descriptions requested. |If
file descriptions are requested, they will be printed one per page. All
records which are reserved, inserted, or deieted are also printed onto the

QUTPUT file. |{f this is not desired, the command:
*SUPPRESS LISTING

may be used before the RESERVE or INSERT command. This will halt the
printing of reserved or inserted records onto OUTPUT for the remainder

of the program.

16. KEEPING THE BANK ON PERMANENT FILES
The recent conversion to the Scope 3.3 operating system at the CSU
Computer Center has eliminated the use of common disk files. Permanent
disk files are available, but for security reasons, it is impossible to
change the contents of a permanent file once it is cataloged. To avoid
these problems, two additional commands have been added to the system.

The first is,

*CATALOG as ''permanent file name' for ''user's identification'.
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Thie command is required only once when the bank is first created. It

must be the first command in the input deck.

THE COMMAND:
*CATALOG AS TESTBANK FOR ROBINSON
WILL ACCOMPLISH THE SAME AS THE FOLLOWING FOUR CONTROL
CARDS .
CATALOG (MFL, TESTBANK 1 CY=1, ID=ROBINSON,RP=999)
CATALOG{MF2, TESTBANK ,CY=2, ID=ROBINSON+RP=999)
CATALOG(MF3, TESTBANK ,,CY=3, ID=ROBINSONyRP=999)
CATALOG(DIR, TESTBANK yCY=4, ID=RUBINSON,RP=999 )
THE ABBREVIATED COMMAND IS

*CATALOG TESTBANK ROBINSON

The "permanent file name" mugt be 1 to 10 characters and the "user’'s
itdentification” must Ee 1 to 9 characters. There will be no passwords
associated with the.files, and the retention period will be infinite or
999. The files MF1, MF2, MF3, and DIR will be cataloged as cycles 1, 2,
3, 4.

Subsequent runs which require the bank after it has been cataloged

must have as the first command,

*BANK is on '"permanent file name' for 'user's identification'.

Program INSTAR will then attach, purge, and recatalog the master files as i

needs them.
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THE COMMAND,
*BANK IS ON TESTBANK FOR ROBINSON
WILL ATTACH ALL 4 CYCLES FOR TESTBANK AS MFl, MF2, MF3,

AND DIR.

If the user catalogs the bank with control cards, he must not use any
pasewords. This will make it impossible for program {NSTAR to change their
contents.

A word of caution is needed to inform the user that permanent files are
not very permanent. To provide a little extra security, the bank should

also be copied to magnetic tape periodically.

THE FOLLOWING CONTROL CARDS WILL COPY THE SAMPLE
"TESTBANK" ONTO THE MAGNETIC TAPE #F162:

ATTACH(MF1, TESTBANK, ID=ROBINSON,CY=1)
ATTACH(MF2, TESTBANK » ID=ROBINSON,CY=2)
ATTACH({MF3, TESTBANK s ID=ROBINSON,CY=3)
ATTACH(DIR, TESTBANK, ID=ROBINSON,CY=4)
REQUEST s TAPELyHY , ID-FL62,WRITE.SWIFT,
REWIND( TAPEL,MF1l,MF2,MF3,DIR)}

COPYBF (MF1, TAPEL)

COPYBF (MF2, TAPEL)

COPYBF {MF3,TAPEL)

COPYBF(DIR,TAPEL)

REWIND(TAPEL)
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17 . SAMPLE INPUT PROBLEMS
The first run of the sample problem initializes the bank by reserving

four data sets onto the bank. The first data set is a file of weather
data with 20 header records and one trailer record. Fields within each
record are defined and an abstract is included. The second data set

is a file of daily precipitation records. They are input by using the
alternate input file, COMMON. The third file is a list of institutions
involved in the Grassland Biome. The file description is omitted for

this set. The last file contains a set of hawk growth data. After the

data sets are reserved, the display and describe commands are used to

insure that the files are reserved properly. The input deck for this run

-

is: TAOD,CHATO0 < o
FTHLA=Q,0PTa2}
L60.
AFL (ATOOO)

Ann:mnmt.wx.ln-sulﬂ.m-m

REDACE .
mIWI.WZ.HF]‘DIK.DATA'PRECIPl

-4 -

- {FOKTRAN progras to create Fite PRECIF)

-89
{duta For FORTRAN program)

-89
SCATALDG AS TESTBANK FOR RODSNSCH
SRESERVE AS WEATHER
TOLENGTH 1S RO COUMRNS

. SFIAST 20 RECORDS ARE HEADER RECORDS
wLAST RECORD L5 A TRAILEAL CAAD
SLABEL 1.2 AS MONTH TYPE 15 {12}
WLABEL 3.4 AS DAY TYPE 5 112}

@ABEL 5 TD & AS YEAR TYPE I$ 1121
SLAREL 8 1L AS TIME TYPE 15 (34)
SABEL 33 . 15 AS MAXAIRTEWS TYPE I3 IF3.0}

SLABEL 16 , 18 AS HIMATRTEMP TYPE 15 {F3.01

WLABEL 20,22 DBSAIRTEM® (F3.0)

WADEL 24,20 AS MAXPANTEMP TreE 15 {(F3.0)

*LABEL 27,29 AS MNP AL TEMP TYPE 5 (F3.00

SLABEL 30,3 A5 EvaP TrPE 15 F5.2}

SLABEL 35,80 AS COMMENTS

®OTE THIS 15 THE STANDARD WEATHER DBRSERVATION DATA COLLECTED OM THE
PASEE SITE BEGLHNING JUNS 24, 1970 AND COWTENUING DAlLY. E4CH RECORD CONTAINS
THE DATE AMD TIME THE OBSERVATIONS WERE MADE, ThE MINIHUM, MAXTMLM 25
QBSERVED AIR TEMPERATURES. THE MINIMUM AND MAKIMUM PAN TEMPERATLRES, THE AMOUNT
OF EVAPORATION FFOM THE PAN, AND & SCRIES OF COMMENTS. PERTATHING TD THE 3KY,
TEMPERATURE , WIND. AND PRECIPTTATION. AT TE END OF EACH MOMTH THE DATA S4EZTS
ARE SENT TO GERL TO BE STORED IN THE DATA BANK, SEE FREEMAN SMITH FOR DETAILS
*PATA FOLLOWS .

(dats to be reserved)

WRESERVE AS PRECIP

WNOTE  PRECIP GIRNTAINS THE PRECIPITATION DATA AY TiE CENTRAL PLAIHS EXPERIMENTAL
RANGE, MU, COLCRADD. THE PRECIPITATION [S RECORDED DAILY LN INCHES.

SLABEL 1 TO Z AS YEAR TYPE IS {12)

SLABEL 5.6 AS DAY TYPE IS (12

SLABEL 11 70 15 AS RAIN TYPE 15 132)

SDATA 15 ON COMMCIE

SRESERVE AS PUDGEFOL

{6ata to be reserved)

WRESERVE RS MEWKDATA -

MABEL 1.2 AS PARAMEIER TYPE {42}

SLABEL .5 AS SPECIES TYPE 1420

SLABEL T.8 A5 DAY TYPE 15 (12)
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#APEL 17.2% AS BIRDZ TYPE IS (FB. 1)
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SLADEL 1.5 A5 1D TYPE 15 (AS5)
SLABEL 9.84 AS BIRDS TYPE 15 {/F8.L)
(data 10 be reserved)

SDISPLAY FILE NAMES DN MRECTORY
SDESCAIBE WEATHER

YDEMRIBE PRECIP

*DESCRIBE PUDGETOL

SDESCRIBE HAWKDATA
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The second run of the sample proﬁlem modifies the bank by inserting
descriptor records into the description for WEATHER, reserving a new
data set after WEATHER, inserting desﬁriptor records and data records
into BUDGETO1, deleting records from EUDGET01, and inserting more
data onto the end of HAWKDATA. The files are then displayed and de-
scribed and a data file is generated with the copy commaﬁds. The first
copy command is to fetch only the activated records from fhe WEATHER
data set. The second command retrieves the entire file of BUDGETOI
including descriptor records, deactivated records and the record id's

for each. The input deck is:

TADOL CHATOOO r e s
ATTACH(BANK!W; ID=SHIFT JMR=1)
REDUCE »

BANK..
REWIND(DATA) )
COPYSBF {DATA,QUTPUT)

-89

FBANK 1S ON TESTBANK FOR ROBINSON

*INSERT IN WEATHER AS DESCRIPTOR RECORD

# AREL 1 TO &6 AS DATE TYPE IS {16)

MESERVE AS NEWFILE AFTER PRECIP
(data to be reserved) S CRIPTOR RECORDS

¥* N BUDGETOL AS D R

;gSTERTElJDGETOI 1S A LIST OF THE INSTITUTIONS INVOLVED IN THE GRASSLANDS BIOME

OF THE INTERNATIONAL BIOLOGICAL PROGRAM ‘AS OF FISCAL YEAR 1971

#DATA

*INSERT IN PUDGETOL AFTER BUDGETOL.2%4 ! :
THESE TWO CARDS ARE TO COME AFTER THE UNIVERSITY OF COLORADO
THESE TWO CARDS ARE TO COME AFTER THE UNIVERSITY oF

*DELETE IN BUDGETOL BUDGETOL.2T : ]

*DELETE IN BUDGETOL BUDGETOL.32 TO E.METOJ--%

*INSERT IN HAWKDATA :
{data to be inserted)

*DISPLAY

#DESCRIBE ALL FILES

HOPY WEATHER

*COPY BUDGETOY INCLUDING EVERYTHING

&1-8—9
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The third sample run destroys
£ile BUDGETO02, which is
length of records
of 133 characters.
for HAWKDATA.
from BUDGETOZ2.

input deck

-56_

the file BUDGETO1 and

in BUDGETO2 is variable, the length is
An abstract is also inserted

The copy command is used to reproduce the

The files on the bank are also displayed

TAODL LH4TOOD v v e
ATTACH{BARK , BANK , ID=SHIFT MR=L1)
FIN(R=0,0PT=21

LG,

RFL{4T000)

REPDUCE,

BANKE, 90 TAPES)
REWINDIDATA)

CDPYLF (DATA,QUTPUT)
-89

{FORTRAH program to gemerats outpul on TAPES)

(data for FORTRAN program}
-9
SEANK 15 ON TESTRANK FOR RODINSON
SDESTROY BUDGETOL
MRESERVE AS WUDGETOZ
HENGTH 15 132
FIAST 10 RECCRDS ARE HEADER RECCRDS
MADEL 293 MUMBER 112}
SLABEL 3,3 INST {3AR0)

SLABEL 72,74 BASIS [A3)

WNOTE BUDGETDZ IMCLUDES A LEST OF ALL INSTITUTIUNS IMVOLVED IM THE GRASSLANDS

SIOME OF THE, INTERNATIONAL BIDLOGICAL PROGRAM, WLTH EACH INSTITUTION IS THE

CODE NUMBER, THE RENCFLT 4K OVERAEAD RATE, AND THE BASIS FOR CALCULATING . THE

OVERMEAD, THESE VALUES ARE USED BY THE TUDGET PROGRAM IH PREPARING THE BUDGET

POR EACH FISCAL YEAR, DUDGETOZ 15 PRODUCED BY A FORTRAN PROGRAN CALLED LISTER

INSTITUTIONS AMD RATES ARE CORRECT AS OF FEBRL, Moy 397h. SEE DOD ROHINSON AT

GERL FOR FURTHER INFORMATION.

SDATA 1S (N COMMON

INSERT IN WEATHER WFTER WEATHER.2L

ME SENT TO GERL 10 DE PUNCHED AND STORED IN THE DATA BANK. THE SHEETS ARE ThEM

AETLANED TO THE PAMNEE SITE. SER FREEMAN SMITM FOR DETAILS.

SPDELETE TN WEATHER WEATHER.22

SIMSERT IN HAWKDATA AS DESCRIPTOR

WNOTE THIS IS THE CUMULATIVE HAWK GROWTH DATA FROM BUTCH OUENDORFFS RESEARCH

THE DATA WAS COLLECTED FROM 3 DIFFERENT SPECIES DF HAWKS AMD T BIRDS PER SPECIES

THE MEASUREMENTS WERE TAKEM DURING THE FIRST 50 DAYS GF CROWTH FOR EACH BIRD.

EACH DATA CARD TCLUDES THE SPECIES THE MEASUREMENTS WERE RECORDED FROM, THE

TYPE OF HEASUREMENT, THE AGE IN DAYS OF THE BIRDS AND THE RECORDINGS FOR EACH OF

THE 7 BIRDS OF THE SPECIES. IF THE MEASUREMENT WAS NOT TAKEN FOR OWNE OF THE

BINDS OF THAT SPECLES FOR THAT DAY, THE CORRESPONDING FIELD WILL BE BULAMK.

gg&;s A LIST OF THE CODES USED FOR EACH DF THE MEASUREMENTS AND EACH OF THE
-

SPEC1ES COMES

=
-

RED-TAILED HAWKS
FERRUGINDUS HAWKS
SWALHSONS. HAWKS

PARMETER CIDES
BTH PRIMARY FEATHER LEMGTH

CRUS LENGTH
LENGTH OF TARSUS aND TOE
LENGTH [F LEG

HUMERUS. LENGTH

BILL DEPTH

LENGTH OF 55T CLAW
LENGTH OF 2MD CLAM
BILL LENGTH

WIDIH OF THE DEAD

ERHHEEAERCARGRRES
ES
g
H
g

an output file from a FORTRAN program.

reserves a new
Since the

set to the maximum

into the file description

FORTRAN output file

and described. The
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) The fourth run for the sample problem displays six different examples
for the use of the select commands. The *COPY INPUT commands are used to
g prepare header records onto the DATA file for each of the six examples,
and the *COPY SCRATCH commands are used to store the selected information
onto the DATA file. The input deck is:
TADOLsCMATO00 s o o o ,
ATTACH{BANK, BANK , ID=SWIFT yMR=1)
REDUCE.
BANK( ¢ 9 ¢ fMYFILE)
: REWIND (MYFILE)
¥ COPYCF (MYFILE ,OUTPUT)
g 7-8-9 _ _
#BANK IS ON TESTBANK FOR ROBINSON
: *COPY INPUT _ _
-_ 3 THE FIRST SELECTION WILL BE FOR 30 RECORDS FROM THE WEATHER FILE
3
#SELECT FROM WEATHER 10 RECORDS
_ #COPY SCRATCH
_ \ *COPY INPUT :
; 1 THE SECOND SELECTION IS FOR ALL WEATHER RECORDS FOR THE MONTH OF JuLY
#SELECT FROM WEATHER ALL RECORDS FOR WHICH MONTH 1S EQUAL TO 7
#COPY SCRATCH )
#COPY INPUT - .
1 THE THIRD SELECTION IS FOR ALL DATES THAT THE TEMPERATURE EXCEEDED 90 DEGREES
*SELECT FROM WEATHER ALL VALUES OF DATE FOR WHICH MAXAIRTEMP IS GREATER THAN 90
FOR COLUMNS 2 TO 9 !
: *COPY SCRATCH
ACOPY INPUT . ‘
1 THE FOURTH SELECTION IS FOR THE DATES DURING NOVEMBER AND DECEMBER THAT
THERE WAS A RAIN _
#SELECT FROM PRECIP ALL RECORDS FOR WHICH MONTH IS BETWEEN 13 AND 12
*SELECTFRCHSCRATCHALLGCUUMSJ.TOQFG!WICHRAIN IS GREATER THAN 0.0
FOR COLUMNS 10,20
*COPY SCRATCH
¢ *COPY INPUT
: 1 THE FIFTH SELECTION WILL BE FOR ALL NON-CSU INSTITUTIONS WHICH CALCULATE
£ OVERHEAD ON THE BASIS OF SALARIES WAGES AND BENEFIVS. - '
#SELECT FROM BUDGETO2 ALL RECORDS FOR WHICH CODE 1S BETWEEN 13 AND 98
#SELECT FROM SCRATCH ALL INST FOR WHICH BASIS IS EQUAL TO /SWB/ FOR COLUMNS 2 TO
31 -
#COPY SCRATCH
*COPY INPUT : _ _
1 THE SIXTH SELECTION WILL COMBINE THE TEMPERATURE RECORDS FROM WEATHER WITH
THE RAINFALL RECORDS FROM PRECIP FOR THE MONTH OF JULY
) #SELECT FROM WEATHER ALL VALUES OF COLUMNS 1 TO 22 FOR WHICH MONTH IS EQUAL.

T0 7 FOR COLUMNS 2 TO 23

#SELECT FROM PRECIP ALL VALUES OF RAIN FOR WHICH MONTH IS EQUAL TO 7
FOR COLUMNS 30 TO 40 - .

*COPY SCRATCH

&-7-8-9

A
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List of Example Commands Accepted by {NSTAR.

Maintenance commands.

*RESERVE AS FILEA

*RESERVE AS FILEB AFTER FILEA

*{NSERT IN FILEA

#INSERT IN FILEA AFTER FILEA.123

*DELETE IN FILEA FILEA.12

*DELETE IN FILEA FROM FILEA.33 TO FILEA.162
*RESTORE IN FILEA FILEA.63

*RESTORE IN FILEA FROM FILEA.78 TO FILEA.172
*DESTROY FILEA

Descriptor commands

*|LABEL COLUMN 4 AS FIELDI1

*LABEL COLUMN 5 AS FILED2 TYPE 15 (I1)
*LABEL COLUMNS 6 TO 10 AS FLELD3
*LABEL COLUMNS 11 TO 30 AS FIELD4 TYPE IS (2A10)
*FIRST RECORD IS A HEADER RECORD
%F|RST 10 RECORDS ARE HEADER RECORDS
*LAST RECORD (S A TRAILER RECORD
%LAST 35 RECORDS ARE TRAILER RECORDS
*NOTE

*DATA FOLLOWS

*DATA 1S ON COMMON

Retrieval commands

*DISPLAY
*DESCRIBE FILEA
*DESCRIBE ALL FILES
*COPY INPUT
*COPY COMMON
*COPY SCRATCH
*COPY FILEA
*COPY FILEA FROM FILEA.1 TO FILEA.67
*SELECT FROM FILEA ALL RECORDS
*#SELECT FROM FILEA 17 RECORDS
*SELECT FROM FILEA ALL RECORDS FOR WHICH FLELD] (S EQUAL TO 123.67
*SELECT FROM FILEA 10 RECORDS FOR WHICH FIELD2 IS NOT EQUAL TO /BISON/
*SELECT FROM FILEA ALL VALUES OF FIELDI FOR COLUMNS 1 To 10
*SELECT FROM FILEA 10 VALUES OF FLELD] WHICH ARE GREATER THAN 0.0
FOR COLUMNS 11 TO 20
*SELECT FROM FILEA ALL VALUES OF FIELD! FOR WHICH FIELDZ IS GREATER
THAN OR EQUAL TO /MONTANA / FOR COLUMNS 21 TO 30
*SELECT FROM SCRATCH ALL VALUES OF COLUMNS 31 TO 4Q FOR COLUMNS 1 TO 10
*SELECT FROM FILEA 100 VALUES OF COLUMNS 31 TO 40 FOR WHICH FIELD2 1§
BETWEEN /AAA/ and /MZZ/ FOR COLUMNS 11 TO 20

Miscellaneous Commands

*SUPPRESS LISTING

*SUPPRESS ABORT

*BANK IS ON BANKNAME FOR MYNAME
*CATALOG AS BANKNAME FOR MYNAME
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