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ABSTRACT
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INTRODUCTION

FIND -~ Freshwater Institute Nu

information system for data management.

investigators easily accessible sto
facilitates interchange of data amo
possible modeling and analysis usin
and permits rapid interrogation con
able. All of these functions are i
highly complex, interdisciplinary s
George.

Data are stored internally on
units. In this form large amounts
efficiently in a small space and ar
lated by computer programs. Punche
to the computer, serve as a back-up
affecting storage in the computer o

The pfime function of the FIND
auxiliary data sets of interest to
may be used as input for computer a
as input for modeling routines, and
addition to producing auxiiiapy‘dat
provides for elementary operations
the data sets.

While efficient computing conc
important, the prime consideration

has been the individual needs of re

at this time, many of the investiga

meric Database - 1is an

It allows scientific

rage of their data,

ng investigators, makes

cerning what data are avail-
mportant when dealing with a

tudy such as that at Lake

the computer on disk pack

of data may be stored

e easily and rapidly manipu-
d cards, stored externally
in the event of accidents

r its peripheral devices.
system is to produce

the user. These data sets
ssisted analysis programs,
for model validation. In

5. sets, the FIND system

(i1isting and punching) on

epts and procedures are
in the development of TIND

search investigators. Since,

g data from multiple sources,

tors are not experienced with
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computer systems, site data processing personnel will be

responsible for the actual operation

only be responsible for presenting th

of FIND. Investigators will

ir data in machine compatible

form, usually punched cards, along with an abstract describing

the data. As in the past, data processing personnel will aid

investigators in the preparation of their data, but it still is

- the primary responsibility of the inv

This report gives a general over

stigator.

view of the FIND system.

The intent of this report is to inform investigators about

computer storage and retrieval procedures without having them

become unduly concerned with computer
report will provide program listings,
statements, system command words, ' and
cedures., This subséquent veport will

infoermation so that investigators may

specifics., A subsequent
job control language
telecommunications pro-

contain the necessary

retrieve data without the

intérvention of data processing personnel.

FIND.SYSTEM

The FIND system consists of two parts:

1. physical storage of data, internal to the computer,
hereafter called the database;

2. a series of programs that operate on the database
to: store data in compact form, retrieve data,
execute analysis programs, and issue status
reports containing a summary of available data.

Data Storage

A record of data stored in the computer consists of the

actual data and identifiers giving supplemental information about

the data.
These classification states snumerate

where identifications of data.

We have called these identifiers classification states.

the how, what, when and




These classifications may be made by either direct
recording or by locational significhnce. While each data set
will usually have different classiflication states, the follow-
ing examples are typical.
Examples:

1. Diatoms have been counted (3 species) at diffefent stations (2),
depths (4), and time of the year. (lassification states are:

a) Species - coded 1,2,3 for finstance

b) Station - coded 1,2

c) Depths ~ actual depth

d) Date ~ actual date

The record would be

Station, Depth, Date, Species,|Data-Count
i.e. 1 3.0 6/17/69 i 100
2. Locational significance could be used by having all three
species on one record. The first count would be for species 1,
the second for species 2, and so on. The record would now be

Station, Depth, Date, Data Count, Data Count, Data Count
Species 1 Species 2 Species 3

i.e. 1 3.0 8/17/89 100 50 75
In addition there are two more|clasgification states that
will always be presént. These are
(i) password -- identifies the originator of the data, and

(ii) identification (ID) code|-- a numeric code that
identifies the specific data.

For example,
Password - SMITH

ID code = 1 hourly incoming solar radiation
2 air temperature. readings




The password -and ID code, in add
information, control access to data f
1D code nmust be correct before the da

Classification states are quite
information used by the retrieval pro
the classification states are, the fi
possible in the retrieval program, I
the solar radiaticn values for the mo
the hours of 1100 and 1300 (on 24% hou
states associated with solar radiatio

and date.

FIND PROGRAMS

The FIND programs, written in IB
designed to run in either batch or re
mode refers to submitting programs on
input devices located at the Renssela
remote terminal feature will allow in
Rensselaer campus to easily access th
for remote terminal mode is either a
communications device (2741).

The remote terminal mode will op

at Rensselaer. The ALPHA system is a

tions. All the programs may be execu
run in ALPHA conversational ‘mode, the
directly at the terminal. The output
output device the user desires. Punc
duced at the card punch in the Rensse
output may either be on the terminal

in the Rensselaer Computer Center.

Wl

ition to providing
iLles. The password and

ta files may be read.
important because they are
gram. The more detailed

ner the resolution that is

f it is desired tc¢ have all
nths of June and July between

r clock) the classification

n must include time of day

M Assembler Language, are
mote terminal mode. Batch
punched cards, through the
er Computing Center. The
vestigators both 6n and cff the
e database. All that is needed

teletype or an IBM tele-

erate under fhe ALPHA system
procedure for telecohmunica—
ted from the terminal. When
programs will request input
may be directed to whatever
hed output will always be pro-
laer Computer Center. Printed

or on the high speed printer

hen dealing with large data
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sets, it is wise to have the data p
printer because telecommunication de
printing. When run in ALPHA remote
is entered at once and the program ;
‘the program has been run the output
enter the ALPHA system and direct ti
conversational mode..

The main difference between coz
is that conversational mode requires
terminal for his program to execute
reguire this waiting, the user must
twice, once to :submit his program aj
put. It should be noted that while
execution is less in conversational-
stantial depending on the load on tH

The output printed at: the Renss
_ wi;l be delivered, by courier to the
detailed description of the telecomn
appear in a subsequent report.

Table 1 presents a summary of 4

short description of their purpose,

Maintenance Routines - NEW, PURGE

These routines load new data to
and delete existing data records. 1
known as "housekeeping" routines. T

database updated with the most curre

rinted
svices

run at

on the high speed
are guite slow in
entry mode all of the input
some later time. After

is saved; the user may then

1e printing of his output as in

wersational and remote mode
5 the user to walt at the

, while remote mode does not

enter the ALPHA system

1d once to retrieve his outw

the waiting time for

mode it still may be sub-

& computer,

elaer Computing Center

investigators. A more

wunications procedures will

he FIND programs and a

the database and change, add,
hese routines are sometimes
heir function is to keep the

nt data available from the




investigators.

The operations of these prograr
of the site data processing personng
need only supply the data needed fou
filey they need not be concerned widf
tions in maintaining the database.

These maintenance programs will
- investigators in-either the batch o3
reason for this is to avoid inadver
- While the system has been designed g
through a series of back-up magnetig
a data set is a serious problem and
in reloading the data file. -Retriex
the investigators operate in a read-
only read the database and not modif

The maintenance section of the

programs:  -NEW and PURGE. “NEW. takes

database, while PURGE removes the  ir

addition operation is flowcharted ir

taken by an external procedure which

ns will be the responsibility
1, only. Investigators
» the updating of their data

th the programming.considera-

L not be available to
pemote modes. The prime
tent "wiping" of a data set.
as failsafe as possible

.‘

» tapes, the "wiping out" of
would cause much extra work
ral programs actessible to
ronly mode, e.g. they can

'y it,

database consists of two
data and adds them to the
1dicated data. A typical
1 Figure 1. The data are

1 reformats the data to

database form (adding classificatior

1 states where needed) and

then sorts the data -- keying.on eclassification states -- onto

a temporary storage area. Typical

are investigator, password and ID code.

lagssification states added

Program NEW takes the

data, adds them to the correct position in the database, and

creates 4 new back«up tape. - The da

sequentially bj classification state

1. A new set of data, SMITH-2

SMITH-1.

ra are added to the database
2. For example,

, would be added after




. Program

Table 1

Summary of FIND Programs

Description

NEW

PURGE

SEEK

LIST

PUNCH

ADLIB

Adds new data to the database.
This program inserts data in
the correct position sorted by

class:

fication states.

Removes data from the database
and consclidates the database.

Searches the database for

speci

ied records and stores the

retrieved records on a temporary

file.

Producesla listing of SEEK's
temporary file.

Produces punched card output of
SEEK's temporary file.

A series of programs to store,
retrigve, and list data set .
abstracts.




Figure 1

Addition Operation
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Figure 2

Change/Delete Operation
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2. Suppose SMITH-1 has classification states only as
station and date. If the|stations are currently

coded as 1 and 7, and data

are added which are

coded as SMITH-1, station|4, NEW will then add

station 4 between 1 and 7.

Change/Delete operations are flowcharted in Figure 2.

Once again, data are reformatted tc

database format by an

external procedure. The classificdtion states specified by the

data are deleted from the data base

are not to be changed (only deleted)

by program PURGE. If data

PURGE then consolidates

the database and creates a backup tape. If the data are to

be changed, NEW takes the data and [inserts them in the database

in the same fashion as an addition operation.

An external procedure has been

used because of the variety

in form and type of data being collected. By having an external

procedure written when the data are

initially loaded, the system

has a great deal of flexibility regarding kinds of data it can

handle. Investigators are not bounf by any rigid format structure

imposed by the database.

Retrieval Routine - SEEK

The retrieval section of the database consists primarily of

the program, SEEK. SEEK will locate
records that correspond to the classg
records are then stored on a numbere
file is also available for retrieval
searches may be made with the result
work spaces. |

A special feature, FILESCAN, a
some 2314 disk pack units is utilize
A pattern record corresponding to th

found is formed. FILESCAN then comg

on a given file those data
ification states desired. These
d work file. This numbered work
by the SEEK program. Several

s stored in several numbered

hardware feature of 2311 and
d in the retrieval program.
e data record desired to be

ares this pattern record, on a
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machine level, with the actual data
Those.records found matching the pat
database, and placed in temporéry st

These work spaces may be operat
statements. Such statements have th
similar classification states. For

Suppose there are two data sets
with the following classification st

STROSS-1 Station Date
1,4,7 1969-1971 O

SMITH-1 Date Time
1969~72  on 24 hour ¢

The objecf is to match the PMax vaiu

orage.

example,

ates

records on the databaée.

stored on the database

Depth  Time Incubation
.5-15,0 on 24 hour clock PMax

Data

es with the observed solar

radiation values. The steps in vretrieval are as follows:

1. Retrieve STROSS~-1 Station 1, ass
2, Retrieve STROSS~1 Station 4; assg
3, Retrieve STROSS~1 Station 7; assg
4. Retrieve SMITH-1l; assign to work
5. "AND" work file 1 and 4, By Time
6. "AND" work file 2 and 4, By Time
7. ﬁAND"Awork file 3 and 4, By Timﬁ
8. "OR" work file 1,2,3; assign to

Step:

ign to work
ign to work
ign to work
file 4

3 assign to
; assign to
y assign to

1

file
file
file

work

work

work

1
2

3

file 1
file 2

file 3

5. Work file 1 now contains PMax values at statioen 1

(all times and depths) and
matched by incubation time

solar radiation values
(STROSS-1) and time {SMITH-1)

tern record are read off the

ed on by the use of "and/or"

e effect of merging files with

Data

lock total incoming solar
radiation

6., Work file 2 now contains PMax values at Station 4 matched

by time with solar radiatig

n.

7. Work file 3 now contains PMax values at Station 7 matched

by time with solar radiatio

n.

8. Combines the matched sets to finally obtain on one file:

FMax values matched with sg
U4, and 7.

lar radiation for stations 1,




With each retrieval, a status messa;
of the number of records retrieved
are stored.

User Programs

The work files created by the )
used in analysis programs. There aj
the database ~ LIST and PUNCH. LIS
the specified work file. PUNCH wil
was noted earlier the printed and c
at the Rensselaer Computer Center.
on a remote terminal,

These work files may also be u
analysis programs. They are stored
accessible by a normal data file de
the retrieval program and associate
pleted the work files are removed a
it is thought that more analysis is
a work file, it is wise to punch the
need not be made.

There are many analysis progra
use. Several computer plot routine
will plot day of the year as an ind
Biomedical Statistical‘Computing ro
routines include regression analysi
variate analysis, and data descript
also specialized programs dealing w
tion, time series analysis, and non

Alsc available are SPSS and SSP pac

also available from the ORNL Numeri

ze 1s given informing the user

and where the retrieved data

retrieval section may now be
re. two commands intrinsic to
[ will produce a listing of
Il produce punched output. As
ard output will be produced

Small data sets may be listed

sed as direct input to
in the computer -as files
claration statement. Once
] analysis programs- are com-
nd no longer. available. If
to be done with the data in

e data so that another retrieval

ms available for investigators’

m

=]

may be used, one of which
ependent variable. The

utines are also avallable. The

by

F o

analysis of variance, multi~
ion and tabulation., There are
ith cluster analysis and ordina-
linear estimation procedures.
kages from IBM. Programs are

cal Analysis Library.
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ADLIB

A companion system, called ADLIB, for storage.and retrieval

of data set abstracts has also been
gimilar in purpose to the ORLOOK sys
Forest Biome Headquarters. ADLIB is
the FIND system so that once a user
determines that data sets of interes

system -and .immediately retrieve the

developed. The system is
tem at IBP/Eastern Deciduocus

completely integrated with

examines the abstract file and

specific data of interest. The

abstracts stored under ADLIB are the same as those described by

"Documentation and Submission of Data Sets" (Brooks: and-Sayrs)

EDFB Memo Report #72-38, and shown in Figure 3.

The programs are designed to operate in ALPHA conversational

mode. Through the use of command words, the user may request a

search of the abstract file. ‘At this time the search may only be

made an author, subject éategory, and/or keywords.

When the

search is completed ADLIB returns thle abstract numbers of the

abstracts meeting the specification.

printed at the remote terminal,

These abstracts may then be

Table 2 presents a brief summany of the ADLIB command words.

A more complete discussion of the ADLIB system may be found in

"ADLIB-Abstract Data Librarian" (Nagy, Kohberger, Wilkinson)

IBP Memo- Report #72-62, -

t -exist, he may. enter the FIND




Figure 3
DATA SET DOCUMEN

{ DATATITL?

TATION FORM

{ INVESTIG?

{MENTOR)

{SITE}? O Coweeta U LakeGeorge O Lake Wingra © Oak R
{ PROCESS ?

dge [ Triangle [ other

& Terrestrial Primary Production [ Terrestrial Secondary Production [ Terrestrial Decomposition 1 Terrestrial Mineral

Cycling U Land-Water Interaction O Hydrology DO Meterclogy
Production O Aquatic Decomposition U Aquatic Mineral Cycling
(KEYWORDS)

O Aquatic Primary Production O Aquatic Secondary

{PARMLIST}

{TAXON)

{DATATYPE} U Raw D Reduced O Summarized [ Literatu

{ GEOGDESC } .

ve 3 Derived O other

{SPONSOR}

{DISSEM? { This data set may be sent on request to anyone. 5 T
pating in IBP. O This data sef may be sent on request to anyone in th

quest 10 anyone at the site in the EDF Biome. O T

mission. O The data sharing agreement must be signed by the request
agreement need not be signed.

{DS NAME?

his data set may be sent.on request to anyone partici-
» EDF Biome. O This data set may be sent on re-
his data set may be sent only with the suthor’s per-

or before this data set is sent. 1 The data sharing

{DATA ABS)

{ EXPRESIG)

TX-4492 (7-72)




{EXP METH)

{DATADATE}
{ERORBNDS)
{FLD DESC?

(MEDIA

{MISSDATA)

{NULLDATA)

{AVAIL)

{ADD DESC)

{ADDAVAIL }

(SUP DOCU)

{COMMENT )

{D SOURCE)




Word

Table 2

ADLIB Command W

ords

Description

HELP

PRINT

INPUT

SEARCH

END

FIND

De
th
th

Wi
ab
an

Pr
ab
ab

Pr
WO
da
av

Pr
cO
st

Pr

seribes all command words and
e format and inputs needed for
elir use.

11 print selected data set
stracts or 1f desired the
tire file,

pgram recognizes that data set
stracts are to be added to the
stract file.

ogram accepts categories and

rds for which it must search the
ta set abstracts. The categories
ailable for search are: ‘

L. author
2. subject category

3, keywords

ogram recognizes the user has
mpleted his job and wishes to
op program execution.

ogram links to FIND system.
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Appendix 1
|

Example

The example considered is the dgta of Dr. Raymond Stross.

The data consists of maximum hourly productivity measured in

mg. C per hour. The data as originally received appears in

Figure 1.A, along with a legend describing the various fields

on the data cards. The data are identified by:

1, Cruise Number - the number

of the cruise at which

the data wgs collected.

2. Station - the station in the lake where the data

was collected.

3. Profile - the identifier o

f the replication of

the data around the station (for further

information see

Stross IBP Memo Report).

b, "1" -~ the sample was incubated in situ
"2" =~ the sample was incybated in vitro
5. Depth at which the sample was collected.

This data was then operated on hy the transformation program

shown in Figure 2.A. This program

adds classification states and

reformats the data. The cléssification states added are:

1. Julian date

2. month

3. year

4, time of incubation

5. ID code

The transformation program then

stored the reformatted

records on a temporary file which was taken by the data base

programs and the data agdded to the

database. A portion of the
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data as on the database is shown in
at the top of the listing are the wo
record. Table 1l.A explains the cont

A sample retrieval is shown in Fi
to be retrieved consisted of all dat
20) at station'l and profile A (code
The . command words for the retrieval

listing of the retrieved records.

Figure 3.A The numbers

rd numbers in the database
ents of each word.

gure 4.A. The data desired
g for cruise 2 (coded as

d 10.1.on the database).

are shown as well as a




Figure 1.A
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| Figure 2.A
T DATE
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41 TIMEDA(1},TIMEDA{2),00003300

00003400
000023508

4!,TIMEDA(1)-T1MEDA!Z) QOLQ3000-

00003100 :

- 00003600
00003700
00003800 -




SUERDUTINE GETS A LOGKUP TABLE

ftie 1 J‘lg?
bo’ 3 Keled:
DO Lal,2
DO-1 Melyd -
-A‘IvdyKlLrﬂ'
DO 2 51,7 -
ey ale I ,J$1y3' ) ’ : : )

DO 2 Kwhe2: : r

A(l!IOJ!KUI,”7u .
ALy EgdeKy2)694 :
: A(l!t;J’K:3,a690191 o

“AL29 e dsKel)=9, -
“{2!1'Jf&|2)*69. )

. A(z!I!J'K'3)=69 270
L A(B 11JvK;1)”12-
o M B T de Ky 2)m69, -

L ALByTede K 3)269, 354

T AR T diKel a3,
oA A T de K 2)=T0. :
TS ALGeTa deKy315T0,.080
e ; A(S.IqJ.K.1)=5. R

. e MGy T deKe2 b ETO. 0 -

CALS T deKy3beT0L133 v 0t o o
: MbelsdoKolbsb, .

T ALB T e de Ky 21570,
ACOeT o dyKe39270,170 < -1
L AU IedsKsld8T,

C oA T led Ky 28270,
'A(TiJ1J!K|3)=TD;lBZ
. MBeIedykyldaTs

'_ Atﬂf!;ﬂrKv?l’TG-

A(B,IqJ.K,‘:}l‘?O.lQ&
A(?vlJJ1K1l}“7-

ATy Ty d K4 2)5T0.

A9 143K 3)=T0. 198

- A(lﬁvlmJaKyl’*?-
ALL0 4T 4 dyKe2) 70,
ﬁ(lU.!'J'K,B)HTO.ZIO
”A(ll]llJlK'l)=8-

'A{IIII!Jth?)#70-
AllllIfJuK13’=70o224
A(lZ;l.J,K'1)=9.

Af 12!1 -JqK.2)=7(}.

CALL29140,K,3)}=70.269

X ﬁll3ql,J'K'1}=5-

L AI12,T 404K, 2371,
ATL3,T4d4+K43)1=T2a124
Al14s] pd oKl mba
A(14'I1JQK‘2’£71-
”A‘14IIfJ|K13'=T1-160

”L-T:Héjf” P DATE

ROM GRUISE NUMBER IT FINDS- JULIAN D
'NIﬂQ{EARy"QND:I[ME OF INCUBATION -

ATE -

= 72210 -

19/4!!06
00001000

00000100

060000200

06001100
00001200

. 00001300
00001400

06601500 - -

00001600

00001700

. 00001800

- 00001900

00002000
00002100
00002200

00002300 -

_#0002400

00002500

Q0002600
00002700
00002800

0002900

00003000
00003100
00003200
100003300
00003400
00003500
00003600
0000 3700

- 00003800

00043500
00004000
00004100
00004200
00004300
00004400
G0Q04500
20004600
00004700
QO004B00
00004500
Cou0 5000
00005100
00005200
Q0005300
00005400
00005500
00005600
00005700
CoQo5800
0Qad5900
00006000
000086100




. TInE
15,154,k 1026,
Af15510dsKs20mT1,

AL1S9 ]+ deKe3)=T1.18)
o ALL6 a1 e deKy1)=T,
.‘A‘lb'l!J'K12'=71-' i
. AU186, I,J,K.2)=71 202
. CONTINUE- .~

- D0-3 14,3

00 3 J=1,2

LT A Ly eT, Jq4lﬂl300.
AlleGeTedy o) 21400,

A 2yay I+ Je 4121400,

Al2rTyladetb}=1100
AlaslyEods4)=2000.
Al G 29 Tady4)=2100
EAETETI SR ETS LF-31+ 0]

Aldybel sy a)=1200.
AfSylelydsdt=1600.

AL5y4y 104y 4)=1100.
AlS5yTeT14J94)=1200.

Al1Bel el v deb)=1545.

T M(L3vhyledehde1630. )

AU13:7414J0s4)%2115.

.- CONTINUE

D0 % =le2

fﬂl2.1|1't|4)31500‘

Al2y1925 124121600,

o At243143413%)=1T00,

. CONTINUE -
D05 I=1,7

P s $el 3

DO 5 K=1,2 -
A'SII'J'K'4’=120003
AL9y T dsKe4)=1530,
CONT INYE -

5 D0 B D=Ly T

D06 dELe2

7 AU163Ts1 0 4)=1300,

Al14,T425J9%)=1630,
AUl5,1459d+4)=1410,
A{1S,1429d4%k=1715,
Ril6,0414d4%)=13258,
Aflosl424J04)=1630.
CONTINUE

DO 7 1=1,7

DO T Jeul.3

Al Ty Ledrle4)=1000.

CONT INUE

DD B I=1,3

A(G,lvtv?v#)“lZOO.
A‘614y112'4‘=1400-
AlbaTyl+2+41=10C0.
ATeleE42+41=14C0.
A‘T!4|r12v4'=1100.
ATy TolsZea}=1030,
AlBs1s1s144)n900,

“AlBatsly144)=1000.

AL83T414144)=800. .

DATE

= 72210

197417046
00066200

0006300
00006400
00006500

00006600 -

00006700
00006800
- 90006900
c000 7000

00007100

. 00007200
Q0007300
00007400
. Q0007500
. 00007600
00007700
20007800
00007900

00008000
00008100 -

004008200
00008 300

00008400 -

00008500
- 000086008
00008700

00008800
000068900

00009000
60009100
00009200

00009300 ¢

00009400
00009500
000094600
¢0Q09700
00009800
00009900
00010000
00010160
00010200
00010300
00C 10400
Q0010500
000105600

00010700

00010800
6C010900
00011000
00011100
00011200
00011300
00011490
00011500
00011600
00011700
00011800
0Ce11900

[P SV

[N

H

L




[8+25 842¢4)=1200.
(834 LeZ2eh)s1400.
A8 Ty D 258151000, - -
¥ Ailﬁylglrlo¢l=900.r‘l
T A(Y0 4 4141,4)51000,
- TALL04Tsly 1y 44=830. .
AL104) ¢l 42:4)=1200.
AL LD e T 9 244)=1300. -
CALIO T4 924412900, -
AXkalelade@) =010
[1le%sEvlya)=1005.
li—_l.;'l-;!gl,‘ﬂ*'ﬁ?ﬁ: L.
Flolels204)=1135,
{1154+1+244)=1330,
'5(111701;2'4331045.
(12412741441 =1210,
ﬂllZ'Q’Ivlrﬁl'IZIG{_‘
A(YZ20T e R0 144)=0000. )
ALL29 9 b0 294121420 - -
{12449 002¢4)21515. ..
A112-711l2|41312030 /
ONTINGE ¢ .
fﬁ(6'1v111141=9004“
:tﬁv‘ijlfi 4’“900.-
16.7.1*1;#"‘800.
RETURN Sy
CEND

v

- DATE

= 72210

19/#1/0&

ooolzoou.‘
60012100
.100012200

00012300 - -

00012400

00012560

- 00012600

00012700 -

. 000612600
00012900
00013000

00013100 -
60013200 -

00013300
000123400

. 00013500 -

00013600 - .

. 00013700

" 00013800
00014000
00014100
00014200
00014300
00014400
00014500

00014600

Q00EATOO
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Data As
2 .

16.100”

10.100

10.100 -
10+ 10C

10.100

10.100
10.1900

‘104100

10.100
10.200

10.206

16.200
10200
10.200
10.200
104200
10.200
10.200

1C.200

104300
106300
1C0.300
10.300
10,300
10.3060
10.300
10.300
16300
10.300
4C.100
40.10C.
40.100
40.100

40,100
40.100
404100

40.100
40,100
404100

40.200

406,200
40,200

40,200

40.200
402200

40 .200

40.20C
4C.200
404200
404300
40.30C
40.300
404,300
4C 300
40.300
40.300
40 .300.
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On The Databasge

3
69,191

69.191

69.191
69,191

- 694191
’10.10@

69.191
69.191
69.191
694191
69.191
69,191
69.191
695191
69,191
69.191
69,191
69.191
69.191
69,191
694191
69.191
69,191
69.191
‘694191
69,191
69,191

69.191
69.191

$9.191
69.191
69,191
69.191
69.191
69.191
69.191
69,191
H9.191
69,191
$9.191
69.191
694,191
69.191
69,191
69,191
69,191

690191'

69.191
69,191
69.191
69,191
69.191
69.191
69.191
69191
69.191

6%.191

69.191

A
0. 500
G. 500
2009
2. 0090
5000
5.000

10.009

104000

15. 00D

15.0040
0. 500
0.500
2.00*
24000
5.000
5.000

16.000

10,000

15,000

15. 000
0« 500
0.50
2.000
2« 00Q
54000
5.000
10.000

10,000
15.000
15.000

5.

1300

1300
1306

1300

1300
1300
13400
1300
1340

1300
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1300
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1300
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1300

1300
1300
1300
1300
1300
1300
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1300

1300
1300
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1400
1400
1400

- 1400

1400

‘1400

1400
1400

1400
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1400
1400
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14G0
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15.910
11.840
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13.470
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27.160
28.680
18,230
13.280
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13.7C0
13.780

13770

16,120
16.640
19,440
224900
5.420
44530

" 1l.460

12.530
13.660
14,080
9530
9.340
9. 640
10,280
6.820
&.630
10.400
9150

C 9.600

7.890
11380
11.970
13.530
11.620

15. 850

15,890
7.980
7.420
6.130
6970
8.960
be 590

11490
9.790

17790

13.330
54240

T Te 460

6.210
6.000C
T+1C0
5300

© 13.000
"11.170
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40.300
40.300
1C.100
1G.100
10.100
1¢.100

10,1060 -

164100
10.100
10.100
10160
10.100
10.200
10.200
104200
10.200
10.200
104200
10.200
10.200
10.200

16,200

10.300
10.300
1C.300
10.300
10.30¢
10.300
10.300

10.300"

10.304Q
18.300
403.100
40,100
40.100

" 40.100

40.100
40G.100
40.100
40.100
40.10C
40 ..200
40.200
40,200
40.200
40,200
40.200
404200
40+ 200
40.200
40,200
40.300
40.300
40.300
40.300
404300
404300

40,300

40.300

69.191
69.191
69,270
69.270
59,270
69,270

694270

69.270
69.270
69,270
69.270
69..27¢
69,270
69.270
69.270
69.270

69,270

69,270
69,270
69.270
69.270
69,270
69.270
69.270
69,270
$9.270
69,270
69,270
69.270
69270
69,270
69.270
69,270
694,270
69.270
69.270
69,270
69,270
69,270
69,270
694270
69.270
69.270
69.270
69.270
69,270
69,270
694270
62.270
69,270
69,270

69,270

69,270
69,270
69,270
69,270
69,270
659,270
69,270

69.270

1400
1400
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

) 1600
1600

1600
1600
1600
1600

1600

1600

. 1600

1600
170G
1700
1700
1700
1700
1760
1700
1700

1700

1700
1400
14006

1400

1400
1400
1400
1400
1400
1400
1400
1400

- 14CG0

140G
1400
1400
1400
14G0
1400
1400

1400

1400

1400

1400
1400
1400

1400
- 1400

1400
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59
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69
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69
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69
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69

69
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69
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9. 950
13.420
17.700
23.760
22.250
23.850
23.120
25.570

15.650

25.860
9.830

18. 640

19.550
16390
26.090

- 21.730

30.520
31.230
464150
40.390
20.230
21990
18.270
21.380
17.290
24370
23.370
23.45%0
18.920
22.010
19.100
22,500
9.510
10.720
16.000
10.650
13.130
13,560
19.0630
11.180
13.970
8,710
11.400
10.080
9. 230
11.960
8.680
8.370
11.920
8.330
8,800
9.160
10.280
94250
7.200
14960
11.840
10.860
14.510
13.010




Word

10

il

Table 1.A

clogk.

Explanation

Contains the password needed

for
show
pass

The
sign
(Not

Juli

£9.1
cons

2.0

accessing the data. It is
m here as a ®*, not as the
word.

statlon and profile., 10.100
ifies station 1, profile A
e B=.200 and C=.300)

an date of the sample.
91 signifies the 191st.
equative day of 1969,

Depth of the sample. 2.0 signifies

meters.

Time of incubation on a 24 hour

Ménth the éémplé was collected
7 silgnifies July. (January = 1, etc

Year] the sample was collected. .

ID code, intentially printed as

a %,

Crui

se number

10 means cruise 1

situ-vitro code

Maxi
(mg

mum hourly productivity‘
C per hour)




Figure 4.A

ARE Y3U FAMILIAR WITH ADLIB RETRIEVAL SYSTEM? (YES/N®)

1Z INPUT?

YES

1Z INPUT?

8FIND

1Z FILEIN?

ASS1GN 5, FTOSF00!
FILE 15 NGW ASSIGNED
12 FILEIN? '
SCAN 0.5

12 FILEIN?
PASSWHRD STRGSS
12 FILEIN?

CRUISE 20

12 FILEIN?
STATION 1041

- 1Z FILEIN?
1%

0010 RECORDS WERE FYUND MEETING CRITER]

12 FILEIN? :

DELETE 5

FILE IS5 NZ LINGER ASSIGNED

SPACE FUR DCB HAS BEEN FREED
IZ FILEIN?

EXEC STR@SS

QUICK LISTING @F STRESS'S RETRIEVED DATA

CRUISE STATIEN DATE DEPTH $/V PCBUNT

e E e v el M W A UL AE MRS EC AW M BR AR e e e e

e 1.01 69.27T0 C+5 2e 17470
2, [«01 62.270 045 2. 23.76
- 1.01 69.270 2.0 2. 22.25
2. l.00 69.270 2.0 2. 23.89
2. 1.01 €2.270 5.0 2. 23012
2. 1.01 ‘69270 10.0 2. 15465
2 1.01 69,270 10.0 2. 25.86
" 2e 101 694270 15.0 2. Q.83

Ef_ . 1«01 695270 15.0 2« 18&@4

A






