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APSAS — An Automated Particle Size Analysis System

8y L.J. Poppe, A. H. Eliason,

and 1. ). Fredericks

Abstract

The Automated Particle Size Analysis
System integrates a settling tube and an
electroresistance multichanne!l particle-size
analyzer ( Coulter Counter) with a Pro—-Comp/8-
2 microcomputer and a Hewlett Packard
2190 MX(HFP 2100 MX) minicomputer. This
systermn and its associated software digitize the
raw sediment grain-size data, combine the
coarse— and fine-fraction data into complete
grain-size distributions, perform method of
moments and inclusive graphics statistics,
verbally classify the sediment, generate histo-
gram and cumulative frequency plots, and
transfer the results into a data-retrieval sys—
tem. This system saves time and labor and
affords greater reliability, resolution, and
reproducibility than conventional methods do.

The grain-size distribution of a detrital
sediment is of considerable impor tance to
sedimentologists and engineers because distri-
bution is related 1o the dynamic conditions of
transportation and deposition. The size distrib-
ution can also reveal valuable information about
the permeability, stability, or diagenetic history
of the sediments. Inasmuch as many geological
observations consist of measurements made on
a large number of specimens, the rtechniques
and eqguipment used for particle-size analysis
must be fast and yield highly reproducible
results.

The Automated Particle Size Analysis
System ( APSAS), which we describe in this
paper, digitizes the Rapid Sediment Analvzer
{RSA) and Electroresistance Multichannel
Particle-Sizre Analyzer (EMPSA)Y data and stores

them to disk. It integrates the coarse and fine-
fraction data into a complete size distribution,
performs method of moments and inclusive
graphics statistics, and texturally and statis—
tically classifies the sediment with verbal
equivalents. In addition, the cumulative fre—
guency distribution, method of moments statis—
tics, and sample identifiers are stored in a data-
retrieval system that can be accessed by a large
number and variety of users.

For many years, the sand and gravel frac-
tions were determined by sieve analyses, and
the silt and clay fractions were determined by
pipette or hydrometer analyses. Later, the
Woods Hole Rapid Sediment Analyzer { Ziegler
and others, 1960; and Schlee, 192686) and electro-
resistance multichannel particle-size analvzers
such as the Coulter Counter have removecd
much of the tedium from grain-size analyses.
About this same time Formula Translation
(FORTRAN) programs for the calculation of
statistical parameters on geologic data also
were developed { Kane and Hubert, 1962: Schlee
and Webster, 1967). Other particle-size anal-
¥sis programs have since been written in Algo-
rithmic Language (ALGOL){(Jones and Simpkin,
1970), Beginners All-Purpose Symbolic Instruc-
tion Code ( BASIC)(Sawyer, 1977), and even for
use with hand-held calculators { Benson, 1981).
Eariy attempts to integrate computers with
particle-size analysis equipment began with the
settling tube ( Ziegler and others, 1964: Rigler
and others, 1981), and hardware and software
Ppackages are now available for EMIPSA units
{ Muerdter and others, 19281). However, each of
these previously existing systems analyzes only
portions of a typical grain-size distribution.
The recent development and commercial avail-
ability of incxpensive Mmicrocomputers now
allow sedimentologists to construct complete,
computerized particle-size analysis systems.



INSTRUMEMNTATIOM

The cornerstone around which our syvstem
was developed is the Pro—Comp/2-8(Pro-Comp
Systems Inc., 19282) IEE-696 5-100 bus-based
microcomputer {fig. 1). This system { Jennings
and others, 1984) incorporates a & Mhz Z-30A
master processor with 64k bytes of random
access memory ({RAM), a NEC uPD785A chip
Direct Memory Access floppy disk controller
that supports up to 1.2 megabytes of disk stor-
age (for fast memory-to-disk storage without
central processing unit (CPLU) intervention), two
RS5-232 serial ports, and two parallel ports
{fig. 2). This system also contains two slave
processor cards, each of which has two addi-
tional serial ports and 64k bytes of RAM. The
Pro-Comp/E2-8 microcomputer also supports
TurboDos version |.Z22 {(Software Z0OOO Inc.,
1982);: a multiuser, multiprocessing operating
system. Under this operating system, ecach
slave processor shares a common pocl of mass
storage and printers or other peripherals while
independently accessing its own input/output
ports and memory. This system allows simulta-
neocus operation of, and data storage to, the
computer from both the RSA and EMPSA
units. Because this system utilizes a conven-—
tional, self-contained microcomputer, the
system can be used for word processing and
other computational tasks, in addition to parti-—
cle-size analyses.

Although the Pro—-Comp/2-8 provides
support for a software clock, a battery-powered
Scitronics TRC-100 real time clock and the
appropriate patch software were installed. This
clock allows the processors to acoess correct
date and time information for assignment to
each set of raw data even if the system has
been shut down since its last use. Exact intra-
sample timing for the R5A data is established
by generating interrupts that use an available
precise time base on the assigned slave proc-
essor board; these interrupts, in turn, Cause
incrementation of the counter register that is
accessible to the RS5A software.

One serial port{ A) on each slave processor
board interconnects the computer with the RS5A
and EMPSA Kimtron ABMES CRT data
terminals. On the slave assigned to the EMPSA,
the second serial port{B) is connected to an
Epson RX-20 printer that is used to generate
hard copies of the analyses data. The EMPSA
data are transmitted directly to the EMPSA
data terminal, which eliminates the need for an
additional interface port and cable and simpli-
fies the software for the data entry. The

second serial port on the R5A slave is assigned
to a Small System Design Inc. model ADMI2S
12-bit analog-to-digital converter. This dedi-
cation is necessary because the intrasample
timing is critical and must be controlled direc-
tly by the slave. The R5A sample identifiers
and processed cutput from the RSAT program
are sent 1o the common pool printer, which is
interfaced to the masterprocessor serial

port B. This is possible because timing is not
critical during this portion of the program
execution and the printers contain data buffers
that allow simultanecus printer and compu-—
tational operation. The graphics capability of
the printer alsco permits the production of
cumulative frequency plots showing the change
in pressures with time. These plots allow the
technician to monitor system noise, transducer
operation, and sample reproducibility. The disk
port on the master card contrals dual

Shugart B00/801 disk drives that operate with -
inch, single-sided, double-density floppy disks.

A, Hayes Smartmodem 1200, which is
connected to master processor port A, allows
the Pro-Comp/3-8 to communicate via tele-—
phone lines with other computers or timesharing
devices. This modem operates online in full or
half-duplex at a rate of 1200 or 300 bauds per
second.

The fine-fraction grain-size distribution,
which is composed of silt- and clay-sized mate-
rial, is determined using a Coulter Counter
Model TAILLI EMPSA equipped with a Coulter
Counter Model PCAZ Population Count Acces-
sory (PCA) and a PCA Computer Interface
(fig. 3). The Coulter Counter determines the
number and sizes of particulate sediment in an
electrolyte solution by drawing the suspension
through small apertures (Coulter Electronics
Inc., 1982). Electrodes are immersed in the
electrolyte on opposite sides of the aperture,
and the electrical current is monitored as the
par ticle suspension and current pass through the
aperture. As a particle travels through the
aperture, the particle changes the resistance
between the electrodes. This produces a cur-
rent pulse of short duration whose magnitude is
proportional to the particle volume. The series
of pulses is electronically classified by size and
is counted. The PCA adds the capability of
differentially counting particles in each of the
16 size-fraction channels established by the
main unit. The computer interface transmits
the data from the PCA to the microcomputer
via the EMPSA data terminal.

The RSA provides a means for rapid size
analysis of sand-sized material by settling the



FIGURE 1.—Pro-Comp/8-8 microcomputer and associated computer hardware.

grains through a column of water (fig. &). An
ultra-low range pressure transducer measures
the pressure differential between two columns
of water having a common head. The change
caused by the introduction of sediment within
one of the columns is measured by the trans—
ducer and amplified by a signal conditioner-.
This amplifier/signal conditioner provides the
excitation signal to the RSA pressure trans-
ducer and converts its output to a voltage
analog- This voltage is fed to the Small System
Design Inc. analog-to-digital conver ter,
converted to digital output, and relaved 1o the
microcomputer at a sampling interval of about
once every 50 milliseconds. As the sediment
settles past the opening to the pressure trans-
ducer, the pressure differential decreases with
ume. Because the sedimentation rate, in

accordance with Stoke's Law, is a function of
grain size, one can interpret the sand-fraction
grain-size distribution from the wvariation in
pressure differential.

The coarse (sand and gravel) and fine (silt
and clay) fractions are separated by wet sieving
the sample through a 63-pm, number 230 UL.S.
Standard sieve. The gravel-fraction(:-z.o mm)
distribution must also be determined by
sieving. The relative percentages of the mate-
rial in the gravel-fraction phi classes are keyed
in along with the sample weight, coarse weight,
sand weight, and sample identifiers during the
RSA analyses. The computer determines the
weight of the fine-fraction material by subtrac-
ting the coarse weight from the sample
weight. Because the raw data from the RSA
and EMPSA analvyses are converted to relative
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FIGURE Z. —Automated FParticle Size Analysis System.

percentages, these weights can be used to
calculate complete grain-size distributions.

Further processing of the data is performed

on the larger, multiuser, office computer sys-
tem. This system consists of three HF 2100 M X
minicomputers with access to 284 megabytes of
core memory and disk storage, six tape drives,
and a variety of graphic-display devices.
Although the software could have been designed
to operate entirely on the Pro-Comp/R-8R micro-
computer, the HP 2100 MX offers larger mass
storage, a faster response time, and centralized
access to the sediment data base.

Figure 5 outlines the software segquence of
operation in a generalized flow diagram for
those programs used on both the Pro-Comp/8-8
and HP 2100 MX computers. Raw data records
are created on the microcomputer by using the
programs RSAT and CLTRT ( Appendixes A and
B). The user is prompted for all the necessary

identifiers, and, upon completion of a satis—
factory analysis, the data and identifiers, are
written t© both an output file and a printer.
Three raw data records are generated for each
sample: an RSA record, a 200-pm aperture
EMPSA record, and a 30-pm aperture EMPSA
record. These records each contain a lab num-
ber, equiprment tyvpe, sample identification,
project identification, requestor, operator, and
analysis date. The R5A data records include
sample weight, coarse weight, sand weight, and
the relative percentages of the -5 to -1 phi

ravel and O to 4 phi sand fractions. The
EMPSA data records include aperture diameter
and tabulated micrometer diameters and the
corresponding relative-frequency percentages
from the 16 sire-fraction channels collected by
the Coulter Counter.

The raw R5A and EMPSA data are archived
into master files and written to transfer disks
by using the program SEDIT ( Appendixes A and
B). This program also contains utilities to
inspect, edit, and print hard copies of the data
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FicurgeE 3. —Coulter Counter portion of APSAS.

generated by the RSAT and CLTRT programs.
The master files are subsequently transferred to
the main office computer system via modem
and telephone lines by a commercially available
telecormmunications software package.

The field and navigation parameters are
then entered by using the program GSANY
( Appendixes A and B). These parameters and
their coding are described in the Request For
Analysis forms which are completed by all
personnel who submit samples for particle-size
analysis. The field and navigation parameters
include latitude, longitude, area, sampling
device, water depth, depth in section to the top
of the sample, and depth in section to the
botrttorm of the sample. The program JSORT
{ Appendixes A and B) is used to sort the multi-
line records according to lab numbers and to
output the records that are complete (all
EMPSA data, RS5A data, and field and naviga—
tion parameters) to an ocutput file for further
processing.

The program GSTAT { Appendixes A and B)
i1s used o retrieve data from the complete,
sor ted, raw data files and to compute the
modified frequency percents, method of mo-—
ments statistics, textural classification
{Shepard, 1954), and percentages of gravel,
sand, silt, and clay. The modified frequency
percentages are given for size distributions up
to and including 11 phi to -5 phi{<=0.0005 mm

X =640 mm). The method of moments statistics
generated by GSTAT include modal classes;
modal frequencies; arithmetic mean, median,
and standard deviation; skewness; and kur tosis.
The user may also request a histogram, a cumu-
lative frequency plot, and inclusive graphics
statistics { Folk, 1974%) and verbal equivalents for
standard deviation, skewness, and kurtosis. The
frequency percentages for the corresponding phi
classes are computed by the subroutines MPVC,
SUMRY, and WTFP. The cumulative frequency-
percent curve used in computing the inclusive
graphics statistics is approximated by using the
International Mathematical and Statistical
Library Inc. (IMSL) routines IOHSCU and
ICSEVLU.

To correct the errors introduced by the
assumption that each value within a phi class is
centered at the midpoint of that class,
Shepard's Correction (Kenny and Keeping, 1954)
has been applied to the second and fourth
moments about the mean.

When a pre-GRASP (Geologic Retrieval
And Synopsis Program) database file is specified
in GSTAT, the cumulative frequency percents,
phi classes, method of moments statistics, and
the appropriate identifiers will be written to a
file in a free-field format for the Geologic
Retrieval And Synopsis Program (GRASP).
GRASP (Bowen and Botbel, 1975) was specifi-
cally designed and written to accommodate



Fioure 4.—Rapid Sediment Analyzer.

interactive access to earth-science databases
and to be portable and user friendly. Once the
data are in the GRASP database, multivariate
analyses such as factor analysis or cluster
analysis may be applied to retrieved data to
help interpret complicated sedimentological
phenomena.

Occasionally, samples which were not
analyzed or only partially analvzed under
APSAS must be included in the particle-size
database or statistics must be generated for
these samples. For example, many clay-rich

samples do not contain enocough sand (= 5 grams)
to perform settling-tube analyses, and the
entire coarse fraction{(=0.062 mm) must be
determined by sieving or approximated by visual
estimates. When this occurs, a raw data master
file may be created or updated by keying the
raw sediment data directly into a file using the
RSAM and CLTRM programs { Appendixes A and
B). These programs prompt the user for all
necessary identifiers and data. These data can
then be processed as any other data would be.
RSAT, CLTRT, and SEDIT, the APSAS
programs utilized on the Pro—-Comp/38-8, were
writren in BASIC. RSAM, CLTRM, GSANY,
JSORT, and GS5TAT,; the APSAS programs
utilized on main office computer facilities,
were written in RATFOR for the HP 2100 M X.

The major advantages derived from the
system we have developed are the time- and
labor-saving function it performs and the great-
er reliability, resolution, and reproducibility it
affords. Manual calculation of a single grain—
size distribution from raw RSA and EMPSA data
requires about | hour of work for the technician
and could involve mathematical errors. Correc-
tion of these errors then requires further work,
and the analyses are still incomplete without
the generation of useful statistics or a means of
storing and retrieving the data.

Because the APSAS system processes
samples in batches, an operator can assign the
raw RSA and EMPSA data to master files,
transfer the data to the main computer facil-
ities via telephone lines, enter the sample
parameters, sort the data, calculate the statis—
tics, convert the data into a database, and
generate a hardcopy in about 5 minutes per
sample. The operation of this system is reason-
ably simple; because the programs are inter—
active and contain extensive internal error
checking routines, all the programs can be
operated by most laboratory technicians after
minimal training.

Future modifications planned for APSAS
include software changes to(1l) accept pipette
analyses as the fine-fraction input data and (2)
output the particle-size distributions and sta-
tistics in 1/2- and 1 /4-phi intervals.

Further hardware automartion, such as
automatic sample changing or introduction,
probably is not desirable because human judg-
ment is necessary to determine whether the
analysis was run properly. Partially plugged
aperture tubes on the EMPSA or density cur-
rents in the settling tube of the R5A are exam-
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ples of problems that would adversely affecrt
the accuracy of the data. Because a computer
cannot detect the resultant errors,; an aoperator
must be present to visually monitor each analy-
sis.

Our ability to develop this useful micro-
computer-based system with readily available
components and relatively sasy to produce
software should encourage other sedimentol-
ogists and programimers in the geosciences.
Copies of the RATFOR and BASIC program
software, documentation, and computational
methods used in this system are inciuded in the
attached appendixes. [ the BASIC and
RATFOR programming supplied here are used,
the cost of this system, exclusive of the Coulter
Counter and settling tube related hardware, is
about S11,000,
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For «ach rTun &£nter
meale ).
each analysis enter:

the plotier sScale {progran defsauvlca e Tfaalld

Far

=3 Dperatanr

BY Hequestor

L= ] Cralime ld

day Projece 1d

=] Sampie id

£ Lab muasbher

By Sample welght

Dper at o §
Crwime 1.0,
HFragest 1. .
Sample L.D.
mamps | wr ey sgtee 2
Comar se i gkt 2
Hamral  wwnr i @R S

e e

B s B e

e cplias b el Sy T
ASTERIAS-BI

- - Slede L

1 FE—TN—TA

=T, Bead

I DL § e

T . 1 SV

Fanr & et A Qe

- s L - THE . &
—= s K = IR, S
—3% L T T S1.=
- e N = -
- FEyd W = =
Heanesday ¥ IZIdEE July ZT. 1TDe
L L FRE TR T A
wE e
rRT . ST -
rF N A
F . ZTFER [ -
row . L e
EFr L R
=T
LT . 1
Sas
1 s n e ] - T
e 3. F8TFXE
TS L 1¢. 3%
R CEnE agE = -y. R Riesma L ndesr pgsrosnabtiage - - PRI T
ot & Pl - -2 R Cme v e R & FRE = 15+,

eeeeasevenseesebees LI Sas=ss A

Frcure Al — A raw data record produced by the program R3AT.
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Lo ] Coarse

we L ghve

i) Rand weighsz

> Helaci
fraceion

e percents

alf ehe phl classes from the gravel

The aasile s Lotrodeced Loatd the acttling CTuabe when Ehe “Wailt Ling

For Sample Introdocsion™
A copy of cthe fldeacifiers,
plar of che pressare

PEintsr.

The pperagoer =may then asave
o poocd, puarge the data (El.

Froapoand i ng
back to {a
A defauals: an a

ta amay i
3 abowve .

ay af the prospoed

or lab mesker will

analysis -
Reszrict ions:
be ap  bka

ﬂp- racorc,

prompe is gilwven.
che Jdars, and a
change weraus T loe are generated om Che

ehres cholcasa,

19 eharacters and LU s

cugulaclve fregueney

{5}, raprine (R}, =r, if the daias is
A defavlt saves Lthe data. W prar
ki proagram s cwe Lod

ident If1ere cither chan sma=smple D
enter Ehe dldentifler from the previoes

reguestor, ocrulilse fd, and project A mamy

LS d e T il o

= P . Epead regquirements necessifate Chat the HBASLED s

Languages hae compllead i1aso meEchins

Subprograms Hegolred:

ine lodeo when 1§ arbos Do

iAo Cup e

infarmat b

and ©o

o=

B g -

SSINT and RTICHET rourines must e

i gencrated o handils: snample Ediming

zhe sofrwars clocks, rospactivaly-
BASTOD ia called by che main program o access Cime and dacas

Storage Requirements: i1 -5 bytes
2. CLTRT
Program Narmse : LN
1 it s = T W P g T e
WEpOGe Tix CcEEabe Taw EMPSA dara records

Machine: Pro-—
Operast Ing Syal

Comp fB-HE

a1 Tas r e D

EI T T ]

g Bag o

warslon L .22

wach run Lhe weer will e prompiecs

Frogram Categpoaty:? Data Processing
Input : AL thma begianipg of

for the opeErator,

1ad, Ram ow
diameter,

reguesCor, crufise 1d, project id, sample

asrabae T Eube aperture il sme e r, Inmislal wlocrogmesisT

chamnmne l aoambe ©

SCC LTwe Chamine ls Swlioh SeDDng.

Diae paaik A Taw Hdatm

(Fig. A—Z3

Ll o 2 Ty wxocwbe ooy cam s

fTeuj) CLTRT

recard stored on floppy

mmmnoclated withh that diasetes, and

dink and a hacd copy

Usmer ie prompied for all oecessary ldentifiers.

Labt Number XEX&439

Operator : LEOFPFE Requesced by: HBOTHRER
Crulse I.D. GYRE-84
Project 1-D- BIF
Ssmple I._D. ME—-5—F FRL.

Tueaday CB:0Z2:00 October 16,

Tubse DMamster:

Hicron Dim.
& .0Q0
5 .040
&.350
8 .000

10.000
12.700
1&.000
20 . 200
25 . 400
32 .000
&0 . 300
50.800

200

2
dﬁubu&ui
(]

1984

volumeX

=
e
LR ]

[ U

i

NUNOEIOOO

L]

BONUHOWRY

Populacion

20806
63590
3&L91E
17192
B225
4133
1946

72

501

Z13

s

19

Toctal Population = L3Z588

FIGURE AZ —An EMPSA analyvsia raw Jdats record produced by the program

CLTRT.
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For sach anslysie anbPer:
ad Tperatoar
) Rasguass Lo
- Cruias 414
a3 Fro ject id
o | Sample 148
£ Lals Nousbarr
] Tuke oiasametor
U] Tt ela? smlerometse o1 el
2 Asgmnciated channel Aauwmber
iz Azt ive Channels swilcch secting

Freaa the PRINT/PLOT bution on the EMPSA after the analysis is
romplete and " Haicing For Sample” prompe Ls given.

A capy of the idencifiers and the raw data ars genorated on Che
pPrinmeer.

The oporstor =ay then save (53, feprine (A, or,. 1f the data is
e good, purge rhe datas (E). Upran reaspanding To any aof [he
chres choaices, the program is cycled back to (a) above.

i default on any of the prompted {denclifiers ather Chan sasple 1d
ar Lalk nusbesr will onter fthe ldentliflier from che proavioes
snalysis -

RBustrilictioon: Uporator, regueBtor, crulse id, and project Ld sy

ergy Eo 19 characters and have na imbhedded comman ar
g el Fartl ERpecrd feduiremsnls aecessiials Thal The BASIU SOourse
language be compiled into machine Language.

Subprograms Redgal esd s BASTIMD . Ther KTUSET rFroaullilne, which setla
T he Teal C ime < lock ama e £ (== 1me §adecd Ty Tur baolos im
gperaosrared (o0 handle sample tiaing INTEerrupts.

Srorage Reguiresmsot =: 9.5% Lyntaes

Errors and Dlagnassics: Afrer tranafer af accumsclared dara 1rom
iy EMPSA Las LALT ] AT e T, Ebve TR T am checks (=3 2
tramsmiss ian ETCODTE - ¥ any srror im dAecacced [ T AR T 18

pEosmpted Lo Fosnlar Che datas by ade of Che EMNPLA PRIST/WLOT
bukton.

SEDIT
Fruu ram  Yoeme o ZSEDITT
Trpe: lalo pgrogsam

Furposs - To examioe, edit, and generate addicional hard copies
ol Lhe Taw datas rfrecards. SERTT alaa archives [hese records
AnEdo ouasler T hlessm and wh LLes Ehe masier Eiles To translaoc
s .

Hachine: Fro-Comp f#—8

Bjpe v ak i g Symbams Turboih:e weraiods .22

Source Lanpuspe: A LC

P.I:ﬁﬁ o C.nt._f-sﬂ'; 3 Bara Processing

Input: AS5A and CMPSA raw data Tecords, which are sctored o disk
during oporar ion ol ghe HIAT aod CLTRT progrems, agrw  Lagaan
into flles accessed By SEDIT.

Trse pui s Hard copies of che BESA and EHPSA raw detas rocords aond
master Fililes which have Besn writtien o tranafasr disbha

Usage To excculiec ProOgram
EHUI SEBGLT
User Iis prompoed for which raw daca records {(HESAa, EYvPas, or boch)

Aare T Be accomsed. peratlons pecformed by bthe program afe
listed in and selected from che Maln FMenu (cable A—1L3).

hen a nueaber L ehifauagh 7 s entered o6 the teralaasl, ohe
aperaslor can ase thar wcrility to perform che corcesspomnddog
Eaak -

Tz [ S Bisplay et Frimc [T P the weser can seeal l Thrasiag T e
Limsr of Leaapgpaed Samples. This [fist i= i_'ca.quxnﬁq-d i Lalb sqsmhe r =
and letteors {SGeopen, Umdoloteod, or Assseigned) Jdesigonascing
Efe samples progant Shalas.

When optiloons 3 oor 4 are selected, the Anslgn wsod Edit/Dleplay
Modis Mene (Tabhle A=-2) appears Do Ehe fop of Lhe scfoeesn, and
the dotas recocds scroll wp from che bottow.

The samples may be screlled as Iin the Display or Print asosdoes but,
wWhazye Ehe A, D, of O commands afe glwes, the (adicated saespla
im ragged for tha: reaspsctive operatzion.

HWhen the Edio command (L) A8 glven, che caw datse feocdid Faoar Ll
corresponding lak namber apperars aon the terminal seoresn.
wmder ia then prompfed Foc all edie iy Oomemdads o

Whenm all raw Jdata rocords oo the SEGIT fisk heave SHoen writfbens To
Eramite far it aks P o aflas L s & wall B by B o it [y Lervmiaal will
prErmanesnt ly roosove theass rocorde Ffros cthe Jdisk .

Etﬂrﬂ_‘i..— J‘.‘.‘.‘-‘EI_“.‘.'_"—“""."__'.'Ei: T4 = T By Lases
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Tanre Al.—Maivn smene wlilized by the program SEDIT

TaBLE AZ —Fdit/Diaplay wmode menw

A LM SENU

1 SUSFLAY ATATun OF LOGLED SasPLes
. FRIAT HTATLUS WLF LLHGCEL SAMPFLES

3 ASS LGN HMASTEN ~ILLE NAME T LENMZED SAMPLES

£ EDLT/ DISFLAY L0 SAAPIFEN

5 AMTHIVE ASSICNED RECOUMGS O TRANSFES IDENRS
H RESTART RaIBHASM

i EA BT Ty SY=sTEM

TIOTEPLAY "o

wutilized by the program SEDIT

T BL=FLAY Trails MERD
L ARS LUN MASTEER FLLE MNAME
L] BAZKUF T FRAEVIGUS SASPLE
o DELETE HLS SaMifLe
L Had LT THES RAMNFLE
(1 MEQPEN TAGGEDR Saseiloe
43 EdLT SEsS(OoN
HETUTHN KEY RUOMAALLS T NERKT mampele
. LEAMNY

ey oo Moamaes : GEANY
T!Eu Main Program

Purpose : T Aafad mAvigar ional read Enge eyl aflwr e r i g & e

tdlemedlflerra Eo Ehe grain-sizao analysls Faw datas F1Llew
Hachine HF Zi00 rex

Dperat @ g Seatem: HTE—1WH

Source lLaTmguaasge = HATFOR

Pl’ﬁﬁrﬂl LatepoTys Data Process lng

TR Thier wmer 6 proEphed Lo wsnter dats via cthe keyboard.

Ot sk * A File which can be road by chies GSTAT and JSORT prograsns

ar laclusion 1n 4 Pre—GRASP sraln—-size anaiyscs fille

Umenger o T exgcuts progfdami
3 Inu, lSanNy

For saech Twun enten:

Al Mo w L e name @ # Enoer T he SR D P Tile L1 o tield
informatcion. Tie Tile meay be o sew £ile or, 1T file named

exists, CSANY will append o the walastilog fils.

E) Are data (n decimal degroes?® If ansecred yes (F ar Y3,

lLocad Levres e empecbed Luv dec lma k sdamge C s - L e e ]
locazions should be eatered 4 follows: Degroes Hinuteos
Secondns N o ar 5 (or E or Wl or Degrees Decimal Minwces N o 5
faer & opr Wi. If weconds are oot enteded, minsces shoald be

entered as decimal minates; & T O T s conweris the &alfy Lo

dwc Gmal degeess. Megatlve quadrants are & and .
For sach sample snder s

=) Lat Number:# Enter the sanple’s lab neaber which will be
wned as a4 Thkey”T o match field informsfion with graein—slss

analyvesis deata En GSTAT-
WAy FEmter latitoade (DD FIIN N o SHc® (g 5 23.7 W)

This laclitudes will %Be sonvercsd Ko decdmal dopreas before

W ezt ta Flle. Mr arviter latltode o dec iael degyrecss .
) Enter loagltude (DD PHMIN E or Wh:= Cep- 17002 23.5% W)

Thia Iongirude will be converted o declmal degeocs bDbefose

outpal ta file. Gar eateer longirade in docimal deyreasas.
Mull fFleldms afe ol loawed fof e fol Lowimg!

£) Sampling Device (2 characters) &

&) Area {2 charackbikecs) 9

h) Deprbe: @

LY Top=depih: &

1 Borroam—depe sy &

catrictions Maximoam mumboar of characters=s for Lakh nesesbwer i
T iac

12
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ceharactesrs L= EZ digics including E P e Lo 1 parine .
Orine cwl e enchh noame o walwe frmn 2k lacitude omr loangleoade
wnfry, will Be l1imited 20 7 charactars {(that % 113.12 34a5a67H
ar 113 12 12.1234 wW).

Brorage Apgquirement s s paga= radgar i red far P g, © Rl Tl
mubroar £ nes CNY, CEANY, CSTNY, and orfthers froam TIILTR andg
UL

CLTHM

Frogram Naae CLTRM

T ] Malin p#Fogras

Fur o To create arf update an exlsc ing sediment raw dsca 05 dae
wiklh Coulfer analyses frum sediment laboratoury, when analyses
WO AROT Tuan en ATFSAS

Moot ine : HPE 2100 =0

Operatiog Systes: MTE-L¥YD

Source l.amguaoge: RATFOR

Frogram Catepory: DATA PROMCESS NG

Armput = Ar the hegimming of each run, the aser will be prompted
Car &b pEG jeor id, el s id, Faguas e Lo, s FAtoF, o inal
analysis dakbe - These identifiers @il]l apply &9 each sample
wlehim & glyven Fun and esay only bBe chang-=d by £xlcing CDhe
I = FTY o T Faor wach msample, a labh nuaber and sample id (o
rFieald nushery arée Tequestad. Tre: la®h fepabesr L8 Che Key Co
all fTurther pfocwecaelog @i sodiment asaldgaes . Thewr  choboa By Lot
data ares Chen keyed 1o by the user.

Emat prask o Foar asach maenp Las & e ader im wriccen, fncluding Tah
nuaber, apsrioeres Jdissecer, saosple L&, pro jece fd, creulae Ld,
roguaeRior, operstor, @and ansslysls dage . TP e «JloAmmes tar e apekad
n‘-srfel.;l-()!\d{hg_ Exproly Aarva EY L Eabtualared i 1 o et heeader Lm
Felatlve Freguency percenis (fCable A—3I]) -

s g : When respansdlog to # pronpt,. al-Eays wais for T8T A
Conermsl BT will aboearfl Che can §m S9Ceps a-=§. ALl snarrles
mince the lasr write are lgnored {aes step 13.

T exoculs Bragrcam?

: (s, JCLTRM

For sach ran entar:

] Faw @aca master [Tie aaoe o &
Program will respond with one of the Followings
“Starcing now file” or “Appeading £ sxiscting file.”™
Any «rror will cause prograas Cerminas lomn.

=] Frojesct etz &+ fup to L9 charactecs with no =abedoded
BRACCH O COMmEa s b

L= Crudse idz: # Lup to LY characters wich no aoboedded
T ]

Al Mogquestaor: # ltap ta L% characteers with mo  embhedded
WP A o ommeoe s )

«) Operatoc’s Rame # fup to 19 charvraulewrs LEN o combeedaded
P e S T aammL s )

ry Analywls Date: F MESOASYR {(up E2> B characiers)

Faorr each samiprle oanasalysla:

=1 Labt Number: =
;’)E: T T ] Resains
(ST Cah number assigned by scediment Lab
PR TR T,
whees £ = charscter dnd ¥ & pumbe o
- {pacicd} Allows wser o sxic CLTRY
Conctral 2 AT LS wuitaer £o S«(iT GLTRM
=pAace ATlows wser to oantsr next analysis of
Sodme Lab neaborc SaampEle id (Tasc
ernterod within Cureent romsd .
BefTanls ajiesFLufes o1 wlerT Tas T peds.
L] Zample 4z &
l')tul.i-unn; Reswlza
Samp la L hE specdlfiled by cuguesior or whief
aclentise . LMo wrnbedd od LB Rt -
o el 5§
Conmeral D Lmemwsdiastaly twrmlasts=s omocac ian.

Program =il aor aliaw maedl sasplas id
i% Aporbture NIamerare ¥

Dpr [ans Homwualr <

ZOey For 100 ym apercure diameray

I For 3 4 #prriare SdaneLar

Conmtral O Twscdlate geormimnatian of CLTEREM
Spare ofault s« aperLlure Jdlaselay Lo 2000 am

o

ANy wiher T okpeoT e COomp e, R

3> Infrial on diasatier C TSR QETTE & = B -
iz =
Sioar e Aapertare Jdismeter = 200, toicial
dimaorer doefanlicees g %% 5.
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TaBLE A3 —Frarmple of one record from a raw dato wmaster file created by
CLTIRM

A O
Ay
-1
uTe
2
MABOTHNER
SEREDER LOMS
B/3NB2
& ARG - = T
N LGS0
. 350 L2 .00
I tala] Bl .50
L e . Tl
L2 . T H.40
Loty o e FoBD
20 . 200 7 .3
2 % S e T
32 00 Fo.dath
A0 . 4G .50
SO -Hu 2 -BO
e e w1 osas L T imicial asm al § mmes T oaF T
defaults to LZ.7 we
piem el s e Beo Bostrict Lone Eaw Lime € e
diawebesrs. JFtart ag larger Ad{lamesbto-r=
Tontrel D Temadlate teralanasclion of CLTRM.
RITE ¢ The pragran wwill Aot allow satrcy =of

Coulter data with we dlamester greator
Char S .8 m
£ ] pm diaacters £

e Lasima B mei 1 B w

frequency = Enter [regueoncy 3; or,

T Allawe wmer fo ewit CLTRM

Conceral i Terminactes entrcy [or specifiesd sample

anaslyatis, f.e., glwen Llab fnumbesr &od
aparture Jlametaer

B FPrompis wser with saoe oo dfasoetee
wnt L1 wa Luper aenbesed e ek Oy
termioaced as abowe

13 ITa data DK7Y

He s pons e Besults

¥ Data S%cf fa acdccepfed and atf cthis ©§me
wrirrfen Co specilfied raw 4dars @Easter
file, and wecs fte cycled bBack ta (gl
a v

™ Allows user Lo enber
o diameTsr, COrCest Erequency x
wuntil .7 1s ewnteced, at which §©ime
data 1l Lisced and (L) 18 repaatad
ustil dava s okay- If Conceal O
untered as response o “um diamecer,
coarrect E(reguency I #7, dace ser Is=
Egnared and prog@am cabaraas &2 (g)

b By
Denteael Lata St is Llgnored, returns 2> (g
abhowe
ALL oither responses avse Invalid.
Resrricor € nns s T my by e fdencifisrs T sperifisd Lo Llog o s
wd T war Joa The pom—dfameciar waloes are S%0.H0, L40.3%, 32.0, 2%.4,

20.2, 16.0, 2.7, 19.08, 8.00, &£.35%, 5.0&4, 4L.00, 3.17, 2.52,
200, 1.%9, 1.26, 1.00, 794, .6, .500, and .397.

Sz brjge T e ©ams Bargue il raed ¢ DO, Cma bl , COULT= L i R e o T
SETLUP, SBHEAR, GGETDAT, GETEES, SPRIST, CHECK, CIiNCL=R, ad
DREAL, and MOUT.

CHMMONS - GHALCDM

SYMROL FILE: @CSASYM

LIBRARIES: Abo we b p e o T amns are e Tuded L GSALIR. The
libbrary ZTO0OLS im sequired. alsao.

Storage Reguiresents: The wmain pregream ploas ail subrout Lnes
regulres 17 pages of mescey.

Errars and Diagnost los:z Selfi-cxplanatory
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BREAM

Program Mame . HiganM

Twprer: Ba o praomTam

Purpoee: Tor create oFf wpdats edjiztlog Sedlment Faw dats Fiis
wilth Hikh data, saaple weipght, coarses traction ewluht =of soeoad
weight from asdiaent laboratory anaslyses not periocrmed by
amming the Avtomated Particle Slee Analysmis Syatom (AFSAS)

Mk mae s WP TLOM M

Bpwrating Sysbem: RTE-LVAE

Source Languape: BATFOR

Fropram Calecory s Data Porocesdslog

inEur_E Ar Che bheginning of cach rum, CThe useser will bhe praspoceed
for [T Pra jeco id, crulises id, requesior, DRpEeTabar, el
mnalysis davae. These fdent il lers wil]l appliy o each samgslas
wiechin =2 given rTtuan and =may only b changed by exlcing thae
Progran. For each saepie, a lab nfnosbsr and saaple id (or

fivld number) is reguested. The Lab number (a the key fo all
TuwrLhier processing of =edlmment anas lyses.

Do pat : For ecach sazple , a Fawr amacd e L wr L LEem, e Lol Longg lLak
Aumber, “HHEAT, asample id, project 1d, eraias 14, TOGQUESTOT,
aperator, and analysis Jdate. Zample welght, cocarse [ract ion
wes i g , s rned weleht aarzed e phi Lo e and rTelat lve

f reqgue ney percent s Far ehe sarael arued e L [ rae b Lors Fea
tabulated below the header (table A=),

e aagrae & Wy Faos parned g Ea a prompt , FREr Sy wa L T T
Contrael D will a2liow user to abors RSAM i steps a—b.

T emarC st s r Al

[ RU. JRASAN

For wach run eatar:
-l Haw data mesaster £i0le name:

B3 Pro jeck dad 2 & {ap bto L% shasacters with noe ssbhedded
WA T oS T )

w 3 Cwras bsae sl s - {rags Exe [ %4 eharactoes  wihh ao  wsesbbeddeasd
L - Tl e S

) PRI TE e w e Eo 1% chafaclteoes wilth o seboedded

e e W O et a2 )
) Opevatboe " s Mame L Cag Bax 1T charascbeds)
£} Armalysie Dare: # HMOSDASYR
For wsch sample soslysis:
o Lak Mumber: =

Dpelons Roesulis
CCmmm Lalk nusmbor assigned by sedisent lab

manager, where & 2= character & W 2=
manber

- {period) Allows user Ea exit HSAM
Contrasl O AL lown wumar i smilt KLas
LB Bample dd: »

Ope Loms Besulos

Hiwmp e L A specliied hy FPequestor @ orf @onhilaef
scientist (o e bl e By Pt o
Pt L |

Conmtrel 6 ITmmediately Lerminalas oxecul ion

Pragram wIill nor allow sull sSample 1da.
il MNer wmanple woelgpht &

Her coarse weight #

Mor send woighe ¢

Opt tons Hesults
wWolght (in grams) Hrl.;_I'll e i
Sprac e Heturns user back to net saasple
Weighe™ for reentry of welghos
ContEcrel D Smma @5 space {abowve)
3% Phi class: &
Spt fons Resulos
Frequency X & poToent af the giliven phi claswe

feliabive fto olther the sand welght or
the graval weight, s spacified

- 2T

Conoroel =} Taa Terminate ek Ty fwr specii led
sample analysis, .., Ziven 1ok
Twiam e T

s Prompis wser unmtil salwee socteced o

entry terminared as abowve
w3 fes date OKY
Hcﬂennn - Harweel s
X e . is A prrad -k ar ehdas €l
writtoan to mpecifled raw data master
files and wsser 1s <oyoled back Tto {(g)

= Ty v

L Allswa wdET T Sagaer
phi class, correct Frequency £ wncil
AT L =l e el & [ LLEsSE
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TaRLE Ad.

RSAM

SRS TE RS A
Mli—5—11%0
BTV
CYHRE-834
EROTHNE R
LPOP P
LOS LG B

Sh . 3434

51 .03
. el
-2 , HD 26 .B0O
=1 &) FTh-.20
B Ve ] 3 .00
L = ML L+ I L E]
Z o G I - B
W - KM Zh 80
Lo MO BT
characsber s win il ek € L Hats is
Tlated and (k) 1s repoatod anc il daca
s oxay - 1f Concral D 1ls entered as
- response Lo T phil, freguency 0 #7
T e daTa EY-1s i L s e & el e
pragram rTelurfas to (gl abowe.
Concral @ The data SET is LE s Ted A nd e

PTOagran TeLuwrbs Toa () abowve o
ALl other responses are fnvalid.
Beatrlctionss Lemgt h o f tdenc i flers e

mpec EF dead in o g e
(abowed . The percent sand (phi &% 2o phi 9) wusct add up o
10y gercentg  Smef o "ESAMT will allow wser iftw snier gravel

data . The percent gravel (phi =i to phi =-5%) =usi add up te
1M} percent befoare REAM will allow wuser to =xlct daca
oo .

Subprograms Reqguired: RS (main).

EAMMONE £ EEM—'#. RS ACTIM

SYMBOL FILE: GREASYM

LIKHARTES = Mecgmeary T e e T s Lo Roacdan el B CEALTR
rsalib. ETOOLS s reqguired alsa.

BLoTrage Megul remonL s s The s € Progran Plus all sSubroat Lres
requilre 17 pages of mewmory.

=l e

oot

JEORT

Progsa Namme s SHORT

Typ=: Hain Program

Purpose > Ty Swrit esuliiline Feocoirdds ored Sk s Fecords CThabt Aafs
complete e an owcpue fTlle For Tercher process g

Mk Lo : HE IZ1(Mr MM

Dperatiog Syscem: KT —1WVE

Source Langaage: SATFOR

Program Categoery: B s Processtog

Amgrat s Datas Flile with unsorted seleillne records

Dk peask A file char <an be rond by CETAT, contsinsg sarted and
cdmplete Tfaw data (200 pm EMPSA data, 3P ;e EMPSA data, HBA
dara,. and fitald and mavigation {4 recarda)- Dars moras chae
afe ol cosplete Ffamalmn 15 Che L T | 3 T &% LlEmst vad  wrbpom
daca E T are wmi H‘I[HK Fraom incomples.s i s cmrn e 1l stved
from Filew ERENAM.

Lfﬂdlq,l!'= Ter @ mas e DO F i

=D, | ISORT

Evegrast £ le mam F fille with vaw data frowm grais-size analypses.
CoanLeonl I sBoaps Foan

JEORAT opens Input [1le. Thwen Lt creates seraitch (Lie (ISnon) fox
gaaet Dege - Te o s At s = Y 4 3 = asrm s anad Ly Ry Fidla
{SCatmd . A header (cable A-5) is oulputr before sopypilopg each

Ilina ca JdEnna:
ISORT apawns progosn SCEEHT with commands stoded Lo SOsa0 .

Thae
file JSnnn iz sorted by kay, dd, type and s Dt et e the
Py T E il L [ BT T SIORT L ey Proaple wamed ! Bk e FiLerasrmes
o d'-'u’l'h:\...lf-.l AATH ST Ot pual s L]

i a woemge ok Faw olaf.a el pask Tile swas sl erad , TSRAVKT & tearen
outfuts data from Sana as follows. Complete Lata smsis ars
wrilifasm Ev Cthe ol puast flle; lncomplats daln =wts arfe writfasm
o & =wmeratch File CTOomnmd . Do complae ion of this Ccopy

prhane, wcratah file Tooann (s copied owver the orfgimal §6Le .

All seratch Flles are purged, and fnput and ouDpar filex ace

Example of one record from o raw data seaster fFile ereated by



TABLE AD.

Header file crealed by the program JSORT

e cols e L deacripr ian
ey feals.l,.%) Tah neebee o
fed U Ly faal.f) Lo ] Aarae recood
o eader rwoord [oef =60C
Ly flap - ] Fiaader racoard
1 ewpl=Rlbma ERMCFIA Jaba
z Ly pl=Nkh e ERMCOPSA daca
3 t)l'p]-l'-;)- o e
< Eyph=NAY [(FLald dacal
a0 {cole-58,93 seguamae (LLmed moeabes
wlEthilsa Aaba sl
o lrrsed . A Comernl D @will abort che pragrams and leave che
unsoreced soarce File untouwched.
Rearrice Soame Moow lmsere muommbreer ooF characreriscice for lab nuaber
Em .
The maximam mnumber oF lLlines for sach datca st (cha s 200 um
ERMCPSA for a given sample) s 99 The Pprogram Is SeC &p
Ca read growups Flagged Dy >» for sach data son. The lab

o s s T whissuld Tvar L L2 ] Farm af A AT e T 5 im
alphanume ric and NNN Iis a aoumber .

BT e Regul Toment s L EF L reqgul red for [aid-Figa - el
-uEruutgnea: 50 and others from TISOLA, TIILie, and ITHOLS

Effora  and DIiagnostics: wWhen the progras has aborced, ohe
scratch files are lefo an the sSysceo. This allows the usses
to chegx through these files when necessasy -

a. CETAT

Progeam Name s GSTAT

Iype: Hain Progcam

AN E prirwmows 1 Toe retrieve sediment lab analyses and he correspondiag
fdencifiers from the raw data fFileas and compubese Lhe modified
freguencsy pefcenlda. The method of mopents Sctatbtl=seiese and
Shepard's C19%48) cextural classificarion are computesd and
lisced on the standard oucpoar file (STDOUT) .

The (VEPCE S e régueat a lTimcimg of [ %8 modd Fded frogusncy
peErcents, a hisctogras, and & cumuelatlwve fregquency ploer.
Themse oaptions, when regquestaed, will be writtan o the STDOUT
fileo The itnclusive graphics artaclisarica may alss be computed
and limced o STOOUT. Whan a prea-LRASF file im specified,
Ehe cumulariwve freguency poroents, Pphi classes, @ethod of
mssmetn sbtatistlicm, and the appropriste ldentiflers will SHhe
writtenr To LThe [file in a free—fileld CRASF fTormal -

Machlme: 2100 mx

Operacing SysSiem: RTE-1VER

Source languages: BATHFOR

Procass: Far sach sacple, the Z00 aa EMPEA daca, the 30 um EMPSA
dat#a, the KA daca and the field ddentifiers and mavigational
infaraat fon O HAW ¥ - retriesved From the aserted raw data
file. A message 1s ament o the ERROUT file mnocting wach
Buwcoceanful recricval .

The EMPSA daca are =odif led by suBrour ines MPYVE anmnd SUMARY L5
selat lve percentc Fioes. Then the daia s further aocdifded by
Bubrout ines WIFF o Che relarive percent valoes of fhe whoale
i Les [ = Percent M g fueed ™ of compaitas Lon € e 1
Coulrer Counter Model TA=IT Prodoct Refaerence Manoeal ).

Ion MEWE :

LD ftm calevlsced asa follawve
- Ep2Gaa. =

gkt AL B s )

- Ep 2% . 3% m }
Gt fFp3oE . 35um}
k{33 - lgzuuéi;.nﬁun)
13 - L
k(DY) = L%Qwr)ﬂgm_};ébﬂﬂ 200C 5. Obym)
Fpld0iE Vit Fpd0ibh. 350 )% p 3L 5 UNam )
The ad justment [acisr, ki, fa the bk value {{(Ll), (X}, (I3} that Is

closest To WIT) - The ocrosgowver poaink at which this adjuestwment
fTactor Lfs applied Iis where B{in) is clusese tos L.0. For data from
the HAG.0um s g350.0em inftsrval o the data value &t The SFoSsEowsT
poine interval, che 20U pym apercars daca are used. From echat
prafat g 2o lasr Qdara polabts, Lhe freguéfiaey peddaent cqguwalas Cpd 30

IR



Lat

The

Lec

= e The {frequency percents ars chesn Borsselised o 100 percenl
for the finea in SUMRY, and che EMPSA data are grouped o Fform
phi clasass wheres:d

(ST T

—phni(5.0)
32.05%>16.0 —phil&.0)
16-0>w>8.0 =phl (7 .0)
8 .03x>& .0 —phi{B .03
& _O>n>T.0 —phl (9.0
2.0>%>1.0 —phl 1003
1.0>%> .50 —phifLL.G)

thim Ppoine [, 7 relacive freguenay PEICEOLR Cac Phif{ll}) e
phif{S-a) {fimea) & i 2] 100 percent) ke e of Freguency
percents from phid4) e phl{d) (mand) equals 100 percent; and, 1f
thare fm grawvel fn the asaample, the relative fraguancy percanta
phif=1) co phi{=5) mem ro L&D percenc.
cmleculaceas rthe rTalative parcenta for the asapla aa Followas:

Height Filiaoss = sample wsight = coarss weighte
TFTercent fines = wesight Einen/ sanple we ight

for phifil) — phi{5)
Ep(I) = fp = percent [(ines

peroent sand = weight sand/saaple weighc for

Far phi{4} — phidO)
Ep(X) = fp = peErcent sand

wpilght Eravel = weight Ccoarse — weolght sand
percent gravel = weight gravel/sample weilght

faor phid—-13) — phi(3)
Ep{E) = fp = perTceEnt gravel

RATIFOR code Toco che computacian ol The o & Fuoed ol e
statistice wanm converted from cthe Sigma 7 ShaA Fertran IV code
wriccen By Jackie Webscer, L9&8 , Woods Hole Ooeancgraphic
Inscictucion, Woods Hole, Maasws Thea followiag docusentation was
suwtracced From the program writsup CSEANAL to describe the methods
of computatiemn.
frequency percent be reproassnced by Fy; and phi mize by i, {
Bgolng from 1 o W, wheres N Ls Che fumbsr of davta points Ln che
mample
modea ST the aaaple ares found by esxamining the firar differsaces
=f the regquensy percent. When the flirac difference, &; = F -
Fij, changoes ailga, Ehe centaer of the phl class carredpondling To
= iz taken ar a mode, provided the {reguency percent for Chsc
ci---, 't-l.' is greater Tthan % Cioed The Cclass Inrterval, O,
Thie latzer provislom sets an sacrPitracy Limiy o slisinste sminor
modes within the distribourlon.
medlan 9f the smasple s found by calcalating cumulacive §reguency
peroents and them ioterpolacing liasarly To find the phi walue
corrrapanding Lo a4 culnmlative freguency percent of S0,

Cy be the center of the pht class corressponding to Fy- Then
MOMOnNTE MEARATeEs aAars caloculacted as follows:

L]
£ - L r o 5
1 -1 & "1
]
2
£ - £ L3 i AR
z e 1 i
L]
3
= - T ¥, < =
E gy TENTA
™
@, = ¥ F, c.’_a' 8
i-1



e T E .

The wncorrected mosenls aboul che =mean ace [ owod

2
M T Wy TR
- -y = dIn,n + I *
x 3 | T
s = 0 + m, [=—&m #+ Gn.n = Bn 3)
“u L L 2 12 i

Fhepard s coarrectlon {(Renney and Keeplog, 1934, p. 9%-9&) is appitied

e

Thae

ca the fourth and second momeals about The oeand

o) nre = Wy —%(ﬁi)2 + I%E{AOJA
ooy b - m, - (a®° 1z

o e

where 4% ls che phi class Lftnterval for the sample.

metandacd deviat lon, L T amaned Eurtosis ared computsd as
folliows:

=5 - (-2} CiibiE

Bk - -3I2u{-2)corr

<uﬁ}fpﬂi_ -3

B ow
[(nzknarr]

Tk wwem L clamsil fecat §om s E o] Lo ru - - e w1 dd By T g Tad

L19545) is based on @# sample distribution wirh oo e T e L b in
L) percent grawel . Lt the mample contazins mores than 19 percenc
Eravel, ic will Eres classified s F GRAYEL. O Yeer Ol me [ & T
PeEccent Eravel is adided Lo Ehe perceni o e [£+3 tlie ECLextural
classificacian.

When a pre—GRASF flle wasn specified, the apprepriaces daca for the
Bsediment aGaster data Base @Iill Bes aarpuat in fres—filield CRASP
formar .

wWhem The 4 oprlon &8 saclecced by the waser on Che soan 1Ene, ©hhe
tmc luaive graphics sSftariscics are Chen computed and Lisced T©o

STDOUT - The cumelac L we T rarguasnc ¥ peErcen T e iw
appronlasced Dy wEiag tthe IMSL routlne 10HSCU anmd che LMSL
wosen Lo IESEVE . Thae curmu lar {ve freguengy P ECar s T

evalusted ar thie podine for all phi classes beoween 11 and =%
ac 0.01 phil intervals . The ifinclusive graphics statiscics are
Ehen computed on the basis of mirthods descrihed by Falk
1974 - & linear incerpolacion Pecween the twoe closest pghi
clasnes {at .01 intewrvals)} glves a best approximatlion of The
phi walues corresponding Co Che cumularive freguency percents
at 5, 16, 2%, S0, FTH%, B4, and 9% percent.

Propram Catepory: Data Processiog

Imprai : The rtaw dacta fnpui fTlie contalos the 208 m EMNPSA datca,.
che J30 pm FHPSA data, the ASA darts, and the approprlabte nav-—
flield identifilesrs for all samples. This filile bas been sarted
by wusling She prograz JS0ORT o ensure that the daba seits are
i the appropriace order and chat all sample soocrics ace
comp e e -

Sae Table A—% for an cxample of & sosmpleits memple ffom a soried
raw data mascer file.

Lha b g ® 2 Thiw T T wili Iisc allk o s e Lo s that kv b ar v
sacceaslally reifrieved from the raw dacra File din the ERROUT
Filaa

Thoe mer thod i S e T stat liscics mand .l temtwaral
zlanmificasion accordlng L Hlvas poim © {L9%AT sl LL

Aautamatically be priaved os the STDHUT FLle .

20



TaAasLE AG — An srarmple af one connplets sample from a sorted raw date master
File for anpat into GST AT

FIAASGRZI ZOO
MO5—01—O0—&L

ETF
Lo
MEOTHNE &
=
1/525/83
2.5%20 =0
.17 T
& o IO -
S L0040 1i._ 3o
S ] 1Z.5%0
= LL.3u
Ly - gy L sy ]
L2.7u T 2
1 # L ey B.A0
E . 200 & - TR
2% . A 4 AT
B2k R
S . Bk - N v ]
S - EH .20
FEANSHRT 341
MO S=0 L-00—-BL
BTF
MY
MO THNE R
HE
LfZSER
-3 T
- ST - T2
= 0N i = )
o F 570
P e P e
L2640 .30
1. 590 7 .50
P L ] T L0
2320 .90
B.iT70 L4} 30
L TR L. By
L [ L] AT
. 350 . L
s ] 5w il
LAk S ¥V
L2 .70 -}

> EAA AL A
S o=l L == = FLAL
BTF
%
SMBIFTHMNL
L]

LF26FE3
2. Frmmd
R

P& LB TIHE
3 . O 34 Oy
dw o UMFLY TG0

FrAMATGE NAW Gl L ZUFHET, -7 L ZLl0%0 VY U8, DD 00 5, &

Dprioasl output includes a Iine-printer ploe of the grain-—
sire distriburlions as bhoth & histogoss and &8 cwmolab @ve
[reguency corve, = listdag of ohae frequency perocents Fov
each phl clanm, Es | The Compested incluslive graghics
;:.;tl-tlu-. Theue optiors are Gdircrected fo the STOOLUT
Lie.

A1l output to STOOUT i fofmatis=d Co allow sulpst 9 Che 1ne
printer by using Tthe duap command 4 :0DU STDOITTS . A mample
dump of & STDHWT Filee with all threa optlans a6 lec Ced
(PR, FL, and IG) cam be found o figures A=3%, A=&, and A=
S

wWhen - pre—GRASP alam L e FillLe La mpec £ feqg, LT e L F dowad
froguency percent s, phi o lasses, sample weight, @Sethod of
mertmar At m O WECarismt o=, mrnd cer re s peome £ g fia il et LY Levs
wili Be ourpat Fo The FTile named as follows:
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ifne 1:
-inumbcr.
sample id{Ffield_ pumber)
projece_id,
erulse _did,
requestor_namse,
mener i,
dawy,
yoar,
lattitude (Lo decimal degcess),
longitude {In decimal degrees ),
=ampling device
sampling area
depth, __
top depth,
bortom depth,
sample weight,
peEroesnt _sand,
percent_gravel,
percent sile,
petcgng:?l;y_

line 2=
--?lnnnl (= B e T
., e -
wtandard dewliag len,
skowvias
Bl e Loy
modal < lass_1,
-nd-{_ﬁr-qu;hcy_].
meaclal clans T
=erda l.:l.'l.n.s_fl .
modal fragquency 3,
numhct_Pf_!ndqg_

Lime 3:
phill, cfpll, ... phid&, cipds,

lime &:
PhiCl, cEpDi, .. phi—5%, cfFp-5,35

whtiere “cip” represencs cumulative froquency percsat-

Thee field delimiter is Y eaoamama L and £l record
delimiter o a dollar sign {($)-

To eaccutes progsoam:

Usmpge 5
[BU, JCSTAT [,PR,PL,IC] >STOOUT FERROUT
Where STDOUT 4 the File name o which STDOUT ocucpur will be

direcced and ERBOUT 1a che file same wheve Che Lisbting <
srror conditdionas and auccessful dHara recrievals will b
atored.
opetlons me Y b meleceed im E 1.5 combinat Loam and FLd 3
described an foLllows:
PR to list modified
fregquency percentages to STHOUT
L to plot histogram and
cumalative fequency on STOENOT
1< Lo compuie and lisc
inclusive graphics stabistlcs .
user s then prompiod o enter s
raw dacsa master £Lle anoame s #®
Filie named s opensd.
Control D {(EOF)Y aborts rwn-.
Ml flelid 1sn invalild.
Pre=-0RASTF file naoe:§
File Is opencd or creoaced.
Contraol D sabhoro=s T
Muwll [(feld fe walld aod will omil pre—CERAYSP owutpual
during current Too.

Whart  ZTher Jobr ar fumn has £ Lol ehed, List Ehe error [ille on che
taerminasl (-3 chack for mucrcessful coamplerian aof Teaf T
1L  ERROUT.

Then the STMOUT File may be dumped o the line priontaer as

ol lows:

tUSL. LS

s[HE, STDOUT,.LS8

C™N, BB

om. LB

RL, 18, -

Timing: Approximacely L samples (all oprisns selected)
fn } miowsc e
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ARSTA

L i=3~LiLlmL ek numberis XX3I7T6 Lab =mumber s EXSTw
BRI F-LTRE—&L Fimld rumber: HMil=%=118L Field numbar: Hiil=3%=118L
AR THNER Lacat Lom s A3.1A7TY —&a%.0048 Lacar Lan 43,1873 =&9.00&48
AoVl e as Sampling device: VY Sampling device: Y
Bample wu s L grar SEpTe s FE ] Warey deapyhs LB
.3 wlr I .6k Top depen: O = TBarecos despehns - 3 Top dsprin: L S Barzcom deprh: -0F
e el T TL.T0 Fampling mres: {= 3 Sampling ares: -B
ef tmen &.1%
-:l.== i_;l‘l EEaARE KETHOD OF MOMENTS STATISTICS ®sssaes =spas [HNCLEOSIVE CRAFPHICSE ITATISTIOR =weaas
L LT
Classification of mample: S AHD Craphic erdise: L. 50

L b x Firat dsdal clads! 1 .50 Craphile ™Mean: 1.62

-2 .00 =Tk Firs: modal frequency: 3). &b Craphic Standard Deviatiom: L.27?

=3 L= 1.%3 Hadlmo -2 Srmphic Thawnaes: =3

- G 2Tk Hean = 1.73 Craphic Eorcosle:r 1.19

1 0 AT 46 Frandard Devistieon - E-6F

TG 3D . A6 Bhewrwws = = il

A S HEurtasis = & Samplie i4 poorily sSarced.

bt 7.a Ssmple la flone-—shewsd.

S el T8 Seeplis 1s Ilsptokurtlc-

L 1-13

F s ] 37

2,00 &3

000 =59

LE.oo X

FiGureE AS. —Ezxzample of a printer dump of a GESTAT STDOUT file with the PR and 1G options selected. Figure
shows percentages gravel, sand, fines, silt, and clay; relative weight percent grain-size distribution; navigsa-
tion; sample parameters; method of moment statistics; verbal classification and limits; and graphics

aratistics.
al wambeers  EXITE Fimld wemwsri SLI-3—1300
- Lo ro 3 -~ kel L] o Ld L] 1T ]
=% .8 (-]
=% 0 -3
=%.0 L
.8
-
<
1.3
T--
BT
-
i.0
- L1
T a
L z
.o 1 :
ro.0 2
1.0 o

FiGurE A4 . —FExample of a printer dump of a GSTAT STDOUT file histogram plot.

23



B o T 5

EEaIe Fimls wemmieev LR R

CUETLAT TV
a e E £¥ aa w0 .o re »a o T
—— @
- .0 [+
-l o
-3 - 1lx
s 3| =
M -3 =
1.2 an x
T e =
3.9 &8 =
P Y &
O 5
P -
T - x
P ] "
- e =
0.0 10w i
11.8 186 =

Figure AbG.—Example of a printer dump of a GSTAT STDOUT file comulative

curve.

Hestrilocolons: The maximoum nusber of sasples cthat may bHe cead by

~ is 299, ALLE el resericrions will have been
delinecated in BSAM, ARSA, CLTRM, ACOLTR, GSANV and JSORT.
Brorage Reguirescnts: 27 pages regquired o load GET, CETAT,
TORETU, CSEVD, and routlines frosm SCSTLE, IHSALE, TCSALR,
ZILGESLE and ITIMLS libraries
Errovs mand Diagaasd iow: A check s made to ensurfe fthat the Jab
number for all esnoitries of a gpiven sample ares che sSame. If

they 4o nor
s s L

s ol or amespestsd DOF e sancounteved wirb@n e

enbkry , BT erroer e T will B printed and & T
prrogras will sSTop.

Whavt “Cowlter Hatas Aot Fazaemmed Fogr Liaks  migmitee e o AANNN T is
princed, [T L e o TEile T N aor e aed L u-lnps
JSORT . (e T T el T oome= oy lab log co dercralne status of
MeEle.

When an error iz defocied o the program does not sun chrouagh

A completle riw dota seb, & sser can determine whare Phe
problem lles by fnspecting the ERROUT 1L le-. The Lask
succeselal roead will Be soted in EREOUT, aad the last

guccexteful Aanalysis will be listed on STOOUT .



APPEMNDIX B

Program Sofbware

|

1L OO0
LOLE
LOZO
1O30
1040
1O%0
LOBO
rod0
LORD
Lo
L L O
L1k
1120
1130
Ll&oy
L1SD
116D
1LLFO
Liso
Lisa
1L2o0
LZLO
1220
1230
1Z&0
1250
1L 2H0
L2270
1280
L1290
1 300
1310
1320
1330w
1340
1250
LIGG
137a

1380

RSAT

CEFINT L-m
ICNT—4 B0
LFLOT=7
TFAC=. 04D LEBOI: AEM FOR TURBOGDOS 122he TIMER ie =(Li/1223%%5
FFAC=10: REm TIME DELAY FAaCTor
HWIDTH LPRINT 255
HINC=INT (S50/TFAC*LS):MAXC=INT(180/TFAC+LS) :REM MIN ANMD ™MAM SAMPLE COUNT
LENLIS="PLEASE ";IlL.NIS="ENTER"™
DIM TEIME (133 ,WSE73I, . MOSCL2), IV{L800)3  IVP(LO)  GPF{5) . PHIT(13),  PHEV(L2)
DI PFAIP(LZ) , PHRHIRLE) , QPRLF)
GBI sMOf12)
DATA “Sundeay™, "Hoonday ™, “Tuesday” , “Wednesday™ , “"Thursday™ , “Frlday™
DATA “"Sactwrday™
DATA “January™ ,"Februacy™ , "Mareh™, “April™
DATA “May™, " Juae™, "July”™ , “August”™ , " Septesaber™ , “Gctober =, “NHoaveaber
DATA “December™
DATA 31L,.28,31,30,31,30,31,31.39,31,30,31
DATA &.2,5%.1 & 06, 7.1 .9 _11.3 _§£.%,721 31 ,5%0_,94_ 10,2000
FOR E=0O ToO &
READ WE&LIY
HEXT I
FOH L=1 TO il
KEAD HO5{ 12>
NEXT 1
FOR Twm 1 Tih LZ: WREAID PDL{I): NEXT I: TIAYS FPER MONTH
FOR [=1 T L3A:AEAD XN:PHIT(I)=X+.S5:NEXT 1:REM ADDG .% SEC PRECOUNT TIME
COSUR A3RO0
HEM ®Asssssmadsd ZET UF SLAYVE PORT B FOR ADMLIZ2S A/D CONVERTER =eacseasas

OUT 3_24& " DISABLE PORT

our 3,3 " SELECT wR3

oUT 3, 193 " d BITS/CHAR & BX EMARLE

ouUT 3.4 " SELECT wWR4a

ouUT 3,76 FOXLS BAUD & TWO STUF BITS

ouT 3,9 " BELECT wWRY

OUT 3,234 foDTHR, H BITS/CHAR, & TX ENABLE
QuUT 3,0 " LEAVE POINTER AT RO

SET BAUD RATE FORT FOE 9500 OM A & B (HEX EE)
HEM SAssssmdad FND PORT SET U o e o e e o e e o o o o i i i w5

Ak r kbbb s b sand [NTROGUCTION =sesssanrdassnxs

1390
La0o
1oL
L&ZFD

LA
LasD
L4350
L4600
L&T0
Laau
1490
L S0
L5040
L5200
L3

PRINT® RSA Data Logglog Prograsms TURBGDOS Verslon™

PRINT™ Ellason Data Secvices 1D/725784"

PRINT

FRINT "Ploags snsver guery questlones with "Y* for Yes, "M' for He, ¢ cthe

itoformation asked for- You may alsoe Just hit cthe "RETURN" Xkey to accept
& Faar A faole raply el = £ . contalned wd Ll Bejaa Te brachketa , Lt |
BLA ] -

FRINT: INFUT " Do you want the deata to be plotied aa the petoakec? [¥] 7 ;A5
PLT=—1:[F AS="N"OR AS="n" THEN PLT-O

ILF NOT PLT THEKR 14940

FRINT: PRINT "Enter plot scale facster (1 to 103 [T:1PLOT::INPFUT™] ~,AS

IF AS<DI™Y THEN IFLOT=INT{VAL{AS})

LF IFLOT<l OR IFPLOT>10 THEN 1L&60

OHL Ly

FRINT:: PRINTI " Pleass set printer o gproper "Top O0f Form' chen tuarn dz O8N
INPUT " When done, plesse Ric "RETUIARNT ;A%

LPFRINT CHRSLZFITCTCHRSI(OICHRS.LIL ) : REM SET EfsSON Foax 1L ITM. FoRM LENGTH
HWEM

Apm LA LsasLss STAGT THE SAMPLE SEQUENCE Sstassssssas

L3
1550
1560
1570

WER =D:31D8="PLEASE ENTEE ™ ; IOF~=1

GORUE 3360: REM READ CLOOE

PRINT: PRINT "Operastar Mame: [T;0PNS;:INPUTT)
ILF AL=""" THEN 1&00

b G
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L3680 OFNF=AS-FRINT™ Hello, TiOPNF; T - Flemassa Tl OoOe OF 2 LW 2 LDesl =gl s
bBetfaores you start™

1590 PRINT B Lhe real ooes-"

1600 PRINT: PRINT “ReguesCad bw: [T:SNS :INPFUT™ ) ~ . AS

1610 IF AZ="" THEN 1630

LEZD SNS=AS

PG30 PRINT:PRINT Crulee LT.b.: [“:CE DS, s IHNFPUT™ ) " ,AS

L4 IF AS=""" THEN 16&0

LaDis CLDS=AS

1660 PRINT: PRINT " Project E.D.x [“;PIDS: :INPUT™] ~.AS

L&70 IF AS="" TUHEN 1a90

LSS0 PIRS—AS

L6330 PRINT:PRINT " Sample L.D.: [T":8510S5; - INPUT™ | ",AS

L7000 IF AS="" AND VER=-O THEN L&90

L7100 LF Ag="" aND VERD THEN 1730

L7200 S1DS-AS5

LIP3 PRINT:PRINT " Lab Nuaber: {(formar "AfAana”} {T:LMNLS;LN2S; : IRPUT™] ", AS

LTLD 1F AS="7 THEN L?&G

L7500 IF LEN{AS)I<3 OR LEN (A$)>5 THEN 1730

1760 LNLS-LEFTS(AS$,2)

L7770 LEZS-HIDS{AS,3,3)

1780 Er LEN{LNIZ)<> 2 OR LEM [(LNIZS} >3 O VALILNZIZ)»=D THEN L1730

L7920 PRINT:PRINT " Time delay faccar? Posic ive inceger only. ® ol c an -5
scsconds [TiFPAC: :INPUT™] “ AS:LF AS="" ThHEN 1820

1A0U FFAC=INT{VALCAS))

LALD L[F FPACCSO THEN PHINT "Posltive Value Only " G000 1790

LBZ20 PRINT: PRIST Sample Wolgho™ [";SU;:INI’UT =1 T.AS

LB30 IF AS5="" THEN 18%0

LALD SW=VAL{AS)

LAESD PRINT “"Coarse weighe? [TiCWi:INPFUT | ~ AS:1IF AS="" THEN 1870

1HGL e ALLAS)

LETO PRINT "Sand WHeighe? [T;SNDW;: INPUTY)] ~ AF:LF AS="" THEN 1890

LAHD SNDW=VALLASY

L8990 PRINTEs there 2 gravel fracciom? [“:;:IF L1LGF THEN FPRINT ~Y ;

LS8 1F MOT IaF THEN FEINT "N

1919 INPUT 7] T, AS

1920 1IF AS="Y¥Y OK AS="y " THEN IGF=—1

1930 IF AS="H" OH AS="n" THEN [CF=

L0 REM ELSE HEMAINS THE SAME

1L9%0 IF MNOT LOF THEM 20%0

1960 PRINT "Enter Gravel Fracbion percentage for each PHI Cliass.”

LB70 TOF=

L9BD FoR I=1L T 5

L9900 PRINT =1%L1;" @FHI 2 = [“;GF(I);=IiNFuT™] “,Aas5

20y IF AS<SE>TT THEN CFLI)=VAL[(AS)

2010 TLFeTGF+GF{ I TREM TOTAL CHRAVEL FRACTLON

2030 NMEXT 1

2030 IF TGFC1OG.001 ANDG TLUF>»>99.999 THEN TGiel R0 rCOTO 29050

0460 PRINT T WARNINC! dravel fraccion Sust sws To 1007

20%0 1F WERID THEN 2070

2060 VER=VER+=1 PRINT CHRS(ZT); 7+ "PLEASE VERIFY THE DATAT :PRINT:SOTO 1560

2070 PRINT:INPUT"ALL entries correct? [YI ~.AS

2080 IF AS="" OFE AS="y" OR AS="¥" THEN VER=D:GOTO ZL00

2090 COTO 2060

2100 QOSUE I TOD:REEM FRINT HEADER

Z1L1O REM

mranbeae s eed GET THE SAMPLES @@ sk i o i oo b o o koo ko

2120 IVPIC=-O

2130 GOIUB 3IZ230: REH READ ASD CONVERTER

2l4a0 PRINT:PRINT Waiting for sample introduction
ZL50 QLODERIGR=0LDILGH ; OLD Lai=LHR

Zle0 COSUE IZI0 ' A/D COMYVEETER REEAD
2170 IVvPOC=ILVIPC*lz1F IVPCrLIO THEN IVERC=1

2180 IvP(IVPC)mliRk: REM SAVE THF PRE-COUNT DATA
2190 LF IGHPOLODLGR*Z20 AND IGEPOLLDEH HER+Z20 THEN Z2401RFEM THY To AVOID GLITOHES
FI00 IF FEEK (#SO0) MOD HOS THEN Z2200: "wWaAlT 0% SECONDS 88 TURBODDDS

ZELD LF PEEx (2d) ™MOD A=5 THEN JIL0: “"FINISH walTInNG

LIZ0 FPOXE 9O,0

2& WG T 2150

LIHO REM

FOPMELT - -

AARRALARANE SAVE THE DATA AS [NTEGEE ANRAY ARAsssssssan

2250 FOR I=1 TO IO * ADD THE PRE-COUNT DATA TO THE ARRAY
2260 IVFC=EVFC=1: LF IVPC>10 THEN IVPC=1
2270 IVE{I)=IVP{IVPC)

2ZBOD HMEXT 1
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ZZ90
23040
2319
23240
2330
2340
2350
2360
F3Fa
380
2RBO
2400
2y 10O
240
X430

I=11

GOSUR 3230 'OASD CONVERTER #AEAD
PRINT ICHR,

IN{E}=1CR

IF I<MINC THEN 2360

IF I3MAXSC THEN COURNT=I1::GOTO 2400:HWEM TIHEOUT

IF ICHE{IVEL)+1l) AND ICR=LASTIGR THEN COUNT=I:GOTO 2400
IF PEEE(HO) MOD 6<% THEN Z360: ' TURKBODOS .049 SEC TIMER

IF PEEE{BRO) HMOD &=5% THEN 2370: ' FINISH WATT

PORE 80,0: " RESET TIMER — PHEVENTS ERROR AT HICH COUNT

fmlel s LAKT IEHR=-TOR: COTO 2300

PRINT Count = ~;CO0UNT

FRINT

REM ENTRY POINT FOR REFPRINT OF DATA
HEH

Ay o o A e R SR TGACT A e e e

Fhaor
Zis iy
ZLHGBD
e s |
Z4HBO
2490
FH00
2510
FERIO
Z5 30
2340

2550
25640
570
2560
2590
2600
2e10
2820
2630

ZE50
2650
271 - 28 ]
Z2ETD
ZHRD
2690
Z7Ly
EF L
2TED
2730
740
2750
Z7&0
2770
2780
LT R0
T B0
ZRA10
2820
2830
2BAD
2E 5
Z2360
2870
a0
2890
29040

PRINT"SCALING DATA™

xX=0

FOR 1= COUNT=% TO COUNT
KmB4+IVLLI)

HEXT L

BL=X /1L

FRINT "BASELINE = ~:RL

HAX =1z M He L OGO

FOR I=1 T COUNT

IF IWEL)»> HMAX THEN HMAX=IWV(I)

IF IV(EDICHBL=Z THERN PRINT “DATA POINT “3;L1:;" = “:IV(I); " REFLACED WITH
TiBL:IV{I)=BL " WIFE OUT NEGATIVE GLITCHES

IF IVL{ElE HIN THEM MIN=IWV{I}

NEXT 1

RAFRGE= MAN-MIN
BRLFC=RANGE /200 REM Y MAX= 200
QFFSET = O-—MIN
CosUp IS8T0:mEM COMPUTE PRI
REH
LF MUOT FLT THEN 2890

LPRI

PRINT PLOTTING™

LPRINT CHRSE(Z7)I ACMRS(A)::REM B/72 SPACING FOR PLOT

LPRINT CHAS{Z7 ) K CHRSE{2ZZ5ICHRS{1); :HEM S8U COLUMNS

FOR [=1 TO 480

LERINT CHHS{L); :NEXT 1:LPRINT

FOR J=200 TO 1 STEP-8:REM 25 LINES

BRINT I

HILTM=J: LOLIM=f~F 1 PC=]

LPRINT CHRS(ZFI"R"CHRS{ZZSICHRS(LD; tREM 480 COLUMNS
FOR LI=1 TO 480
IF =1 OR I=66B0 THEN LPRINT CHHRS(Z5%), :0O0TO 2830
IP=I*IPLOT: IF IPFP>COUNT THEN 28290

ER i e e e o o e il e oy o e ol o oy ool o e e
o el o e ol o e o e

IF (IP*TFAC)DP=PHIT(LPC) THEN LPRINY CHRS{(Z553); :1PCalFPC+]l :COTO 2830

IVALSINT({IV{IP)+OFFSETI/MINC)
IF IVALCSLOLIN THENWN 2820
IF LIVAL®MILIM THEN ZB20
LFHINT CHRS({Z {(IVAL—LOLIM)
COTn 2839
LPRINT CHRS{O»;
MEXT I
LPRINT
NENT
LPRINT CHRES(Z7) "KTCHRS(225)ICHARS(L ) ;
FOR 1T=1 TO 4B0:LPRINT CHRSL1I2E):; MEXT L:LPeiINy
LPRINT CHRS{273727;

LPRINT CHRSCLZICHRE(ITITET; t REM TOF AND RESTOME PRINTIDN

REM

ok ok ko SAVE Ty DLSC sk ok o i koo o

2910

29240
2930

TF LD
2950
2BEO
2970
Z9EOD

PRINT CHRS(IT): " * " :PRINT™S = Save Dacta To Disk [
{Dacs no goeod] [s)] s

IMPUT AS: LF A5="" OH AS="5" OR AS=-"8" ve to disc

IF Ag="R™ OR AS="r" THEN GOSUB 3IT00:00TO 2430 :REM

tecalculate and perlat Sats

IF AS="e” (iR AS="E" THESN L1530 EHELSE Z910
PFRINTTSAVING DATA™

GREESN “RT &L CRSANDEXT &

FIELD #1,% AS DISCS,Ll AS STATS

GCET®L,1: HEM READ REC &1

= Heprinc E = Exic

RBeprine header

t b



ARG NFLLESSVAL{DISCE)

OO0 LSET DISCS=STHRS{(NFILES+1l)}
IO PUT #3511

JVZ0 LSET UDISCS-LMLS+LN2ZS

AOIG LEET STATS = "0

FDAHQ PUT #1 KFILES+Z

DO LG R

IOH0 AS=LNLSeLNZES

AGFS OPEN "HY ,#L1,"RSA.DATT LBL

FORD FIELD #1 .6 AS M3 . 9% AS LI, 3 AS T3 ,.le AS Q535 .16 AS QPs . 16 AS QCS.16 AS

QRS , 16 AS QUS.B AS QUS,B AS QNS

ICSO PFIELD FL 110 AS DUMMYS 7 OAS OSWE 7 AL QUWE T AN QNS5 AR QPL{O),.3 AS
GPSE1),5 AS QPS(Z),.5 AS CQPFS(3),.5 AS QPS{a).% AS QFS(5),.5 AS GPFS{5),5 AS

QPS(T I8 AS QPL{E),S AR GPZ{9)

BLOG LSET QME=" ":LSET QLS=AS:LSET QTS$="RSA™:LSET QSS=SIDL:LSET QPS=PFIi0s:LSET

QUES=CLDS: LEET QRE=5NS:LEET QO§=0PNE

I1LD LSET QDS=RIGHTS(STRS{MO}  23+7 /7 +05+7 S T2¥ S5 LSET QHS=HS+ " 1 T+HMLE4+" : "+58

3120 LSET GEHE =R ICHTS(STRS(SWY , 7): LSET CWE =R LCHTS(STRFLCHY , T2 LSET

GENS=RICHTS(STRS{SNDW ) 7))
FL1I0 FOaR 1=0 To 4:LSET QPS{I)=-RIGCHIS{STRS{CF{S—133,53 :NEXT 1
3140 FOR I=5 TOo 9:uSET QPSS II=RICHTS(STRS{PHIR{I—333 _ S5)::MEXT €
TLSO PUT #L NFILES+L
3160 CLOSE
F170 KEM "masssasseaass CLEAN UF AND START NEXT @& 6o emss e s aes o
B0 LEIS="PLEASE ":1LMN25="ENTER™
LD Sz CWelz SN =0
3200 FOR [=l TO S:O8F(1)=0:HNEXT L:REM ZTERG GF
3210 CcOoTo 1530
A0 sEd

EhEEE kR EenE ] CONVERTER ROLT LAE &% A ko man s s

IZI0 KEM *msmanss FOR ADMLIS CONVERTER 52 h4s

AZ240 OUT Z_ 192 T OABRM FOK A READTNG

1250 STAT=INE{ 3} f READ STaTus wWOHL

1260 LF (STAT AND 1)=0 THEN 3250 tOMASK & TEST FOR MOT KEADY
AZFO LOW = LHRPCZ) " EHEAIF LW BYTE

ATHO HSTAT=INFCI) " READ STATUS AGAILIN

3290 LF {(STAT AND 1}=0 THEN 3IZ80 T NPT HEADY

IIO0 MiI -~ INF(ZY " READR MIGH BYTE

FI3L0 LOMW=L0W AND &3 " HMASK BITS & AND T

3320 wi -mi AND 63 * MASE BITHE & ANDR F

F3F0 He HI*GHHHLOW T O CONSTRUCT L2 BIT WORD

3340 L¥ XN OAND ZULAH THEN 3330 ELSE 3360 fCHECGE #IT ELEVEN (SIGHY
IS0 X= XK OR —L036 " CONSTRUCT 2'S% COMPLEMENT NEGATLYE REPRESENTATION
3360 IR = X Y OTEST THIS WAY FLIRST

3370 RAETURN

2380 REM

e TR B0 DS KEAD TIME EOUTLNE R s R A A

3390 PRINT CHAS{26): HREM CLEAR SCREEN

340 BEM @ THIS KEADS THE DATA

E T Rl AS="1LZ2347 " ALLOCATE STRLING AREA FOR AS

p B 1 ] ONE=1 " GET ARCUND ARCUMENT BUC TN BASCOM

3430 CALL BASTOD(ONE  AFY

Blad ik DAY Sm{ ISR ASCIMIDS(AS 2 L) 3+ASC{LEFTs(AS  103)

3L S0 HE-HEXF(ASC{HMIDS{AS, 3,1312) " HOURS

Abahid IF LEN(HSI=1 THEN HS="0+ig%

3k TAx HIS=HEXS{ASC(MIDS{AS, 4,030} * HMINUITES

LA IF LEN{MIS)=1 THEN HMIS="074+MIszg

B Tl i T+ b

3 500 DATSE=DAYE—-LD9L " QETS US TO DAYS PAST DEC.23L1 , 1980

A5 We{ BAYS+33 HOD 7 ' FAN L 198! WAR A THURSDAY

20 I =6

2530 RS B |

E T ¥=36% 3 IF [ r0D & = O THEN Y=346 ° DAYS PER YEAR

3550 IF DAYSH>Y THEN DAYSSDAYS-Y COTu 3530

3 S5EO IF I MOD & =0 THEN S0{23=29 * LEAPF YEAR

3570 YE=RICHTSSTRS(AGILS 23 " YEAK

I5A0 I =43

3IEQ0 T=1+1

3600 IF QAYS>0( T THEN DAYS=0AYS—=MO( L) 0O0TO 3590

AL L

Bt Z0H tE EAAY ST | THE®S DE="BTSRICHTE(STRE, DAYS ) 13
PE=RLCHTS(STERS(DAYS R .23

3630 B

IGL0 FRINT CHRS( 303 tREM CURSOR HOME

3650 FRINT Ws{W),™ ;

s PRINE HS: :":MIS:"=":85%:" “:

ILID PRINT #MOS{MOY:™ “iD5; ", 197:¥s%

ELX¥



LY 14 FRINT CHRS{IO)
In9a RETURN
ATO0 REM

AN AN ARARARAS FRINT HEADER | SPORSAT LOHR 0 000w oy o

B0 LFRINT “labh Suomber “(LNIS[LNZS

3720 LPRINT "CGperatoer: “;0PNS;” Reguested by: T i5NS
A730 LPRINT "Crufise [.D. sGLos

3740 LPRINT "Project L1:.D. - g 4

3750 LEPHINY "Sample T.0. Tis1lDg

AI7H0 LPEINT “"Sasple welight: oW

3770 LPRINT "Coarse weight: T

ITAD LFRINT “Sand weight: -

3790 IF HOT IGCF THEN 38540

IHD LPFRINT " Gravel Fresction Percentagves: ™

A1 FOR I=-1 TO 5

JA20 LPRINT —1%1:" Pnri T = T.CF{T)

IAID NEXT I

I8L0 LPRINT WSEWILT TiHS: 7 TiMIS: T TSRS T TiMOS(MOI:T TiRSi T . 19T i¥S
3S850 LPRINT

IB60 RETUAN

IBTU KRENM

Ak EAR kAN A AR ERh SOMPUTE PHE T Acdddbrabisssdd

I8RO FFAC = TIME DELAY FACTOR. L UNIT = TFAC SEC
IBI0D TFAC = A/D CONYERT TILHE BETWEEN SAHPLES [NOW 0%]
i Lele] FHLIT({™N) TIME COUNT WHEMN AT -5 FHI CROSSOVER POILNT

AFLD REMSSssss PHIVIND

IGO0 REM*scdbs= PHIP(N)}

AU HEM%smana PHIREND

3IF&D FOR I=1 TO 13

39%0 IP=INT(PHIT(L}/TFACI:REM PHI DATA POLINT

3960 IF IP+FFAC » COUNT THEN PHIV(IJI=MIN:GOTC 3I$HO0

3970 PFPHIVILII=EIV{IP+FFAC )

IR0 REM MAY WANT TO N SOME AVERACGEING HERE

3990 1P PFHINCL)>PHIVI(Ll) THEN PALVOL)=FHIVIL):REM SET ALL VALUES LESS THAN
EHITIAL T INLTIAL VALUE

S00 HEXT L

4010 FOR I=1 TO LZ

40ZC FOR J=I TO 12

030 IF PHIVCIIPPHIVOI) THES PHIVIEII=PHIV{J)

vl MEXT J

L40% G NEXT L

LOEH0 RANGE = PHIV{1)~MIN:REM HIN FROM SCALING ROUTINE

&070 FOR I-1 Ta 4L

FHI REAW VALDEYS AT CROSSOVER POINTS
FHL FERCENTACES AT .5 PHI POINTS
FHT I ROUNBED IO LT AT @1 PRI INTERVALS

L4080 PHIFLI+] 3=(PHIV{ I I—PRIVI+1 33/ {PHIV{]1 I+OFFSET )& 100
A090 HEXT 1

G100 LPRINT: LERINT EHI VALUE PERCENTACE" : LPRLNT
4110 FoR I-~1 TO 12

L1220 E¥ E MOD 2 = 1 THEN 4140

a3 PHIRCI /2= (INT{{ (PHIP{IY+PHIP{I—-1}3*103+.5%)33/0L0

4140 MHEXT I

ALLSO Ked

L1000 FOR 1=1 T &

alTO X=MN+PHIR(L}

4180 NEXT 1

Al9D IF EO0-% D1 THEN =100

L2000 PHIR(S)=PHIR{G I+ L0G-X3

L2100 PHIR(HEI=CINT({PHIR{E}=LOI+.5) 3/ 10
G220 PHI=—2!

AX300 PFOE T=1 T 12

s240 PHI=PHI+.S

HZ50 LPRINT UBING™+# .87 PHI

4260 LPRINT USING-#IFSsed FATIEHEIVILY,
H2TC LPRINT USLRG - deFsees # X" ;PHIP{L1)},
4280 IF I MOD 2 = | THEN LPRINT:GOTO 4300
Az90 LPRINT USING S#SSS88 .8 L7 PHIR(E/2)

&30 NEXT 1

4£310 LPRINT -LPRINT " Total percentage = ~;%;: Mamaindor purcentage = =1 100X
4320 PHIRCZI=PHIR(2}+PHIRIL}REM AGEB —1 PHI TO O PHI

H3F LPRINT "Corrccied O Phi = " PHIR{Z»; "X Correcited & Phi = “(PHIH{G6Y;” *L~
43aD RETURKN

&350 END:REM

e T G PTROGELAME e

=0



2. CLTRT

1 00
1OLD
LidEa
LO30
1O&g
1350
LO&0
1aF0
1LOAaG
1 390
1100
1o
L1z
L3
Li4a0
L1 %0
L1&D
LiFw
LiBo
LL90
L 200
1210
1220
LE3D
1 243
1250
LX2Ee0
1270
L 280

DEFINT I-—m

WIDTH LFRINT 2535

IDS="BABRCDEFGHI INLHMNOPOQRSTUVWXYZ[_] _ 7

LElS="PFLEASE ":LNIZS="ENTER™

pys g ]

DIM TIMECLI) WSCT) MOSCL2) HOC12)

DRIM DIA(IAI VP(L&) ,PCC1h)

DIM DL 16): HEM DISE DATA ARBRAY

DIM QMDS(16) QVPS(1a}
DATAa “Sunday™ | “"Honday ™ "Tussday ™ , “Woedneasday =, “Thursday ™, " Fridey™
DATA "Saturday™
DATA “Jancary”™ ,  "February”™ , "March™  TApril™
DATA "May™ , "June”,"July”, TAuguese” _ “"Seprenber ™, "Occober” | "Hovembe ™
DATA “December ™
DATA 198, .2540,.31%,.397,.500,.630, .794 1.00,1-26,1.-59,2.00,2.52
DATA 317 4.0,5%.05,5.35% ., 8.00, 1008 ,12.7,186.0,20.2 2% _ 4 32.0Q,40.3
GATA 530.8 .64 .0 80.6,.101-6,128, 161 303 756,372 406, 512 . 6L% 812 10274
DATA 3L ,.28,3%1,30,31L,30,31,31 30,301,350, 31

FOR 1=1 T 3E:READ DIA{L:NEXT L
FOR 1=1 T 1LI:READ HWO{I):NEXT T
COSUR L8O
FOR T=0 TO 3200407 :NEXT I
HEM

e i e e s [ N TROGDUCT L OB W08 i e e ol oo e e i e o

1290
1 300D
L3LD
L1320
1330

1 34O
1330
1 3l
L37Q
L3380

PFRINT CHRES{ZFI; ="

FRINT ™ Eowlier Coumnter Data Logging Plfogram Tuirbodos YVersiaon™

PRINT™ Elisason Data Services (BLT) 4F77=31553 1022/ 847

FRINT

PRINT"Please anawer Qgquery questlons with "¥" for Yer, "N' Ffor No, =or the
informatian AarpRed Or: You may alec Jjust Ric cthe "RETURN® key T accapt
che defawvlt reply which is conrained within square bracket=, 1l.e. [ BLA
1=

FRINT-FRINT"Pleases amasr princer to proper "Top OFf Fora” chen twarn fc ON. 7

FRINT "Seer the Conlter Couanter PFRINT/PLOT switch to INTERFACE.™

INFUT "when done, plesse it "RETURN" ~AS

HE™M Line removed to test relatlfonship to turbo slawe I crash problem.

e

e hhhhkd ETART THE SAMPLE SEQUENCHE “sesnadddss

1390
140D
L&t
1420
1430
1 &a
L&S0
L&
L& 7O
1 a0
LADO0
1 o
S T
1520
L3
1540
1550
L1560
L5770
1SS0
1 590
L&OO
1410
15620
L& 30
14640
18 %0
16 &
16T
1 & Fk
La90

VER =0:HiDS="FPLEASRE ENTERK ' I1GF=—§

GOSUPR T480: REM READ CLOOCK

FPRINT:FPRINT " Opoerator Name: [ 1OPNS;:INFUT ] ~,AS

IF AS="" THEM 1440

OPNS=AS: PRINT™ Hello, “;O0PNSI™. Nice (o sSee you today-"
PRHINT :FRINT “"Reoguomteod by: ENS INPUTT] “,.AS

LF AS="" THEN LS7T0

SHI-AS

FPREINT:PRINT " Cruise L.D.: [ T:C1DG; cAINPFUT ™| ~.AS

IF A§="" THESN 15%DO

CLLS=AS

PRINT  FRENT " Fro jeer T.0.: [(“:PIDS: 1 LNPFUT™ ] ~.A%

LF A$="" THEN 15%3D

PIos=A%

PRISNT: PRINT Sample L-1v.: [T:51DS; : INPUT™ ] ~.AS

ILF AL="" AND VER=O THEN 1530

IF AS="7" AND VER>D THEN 1570

HLIE —-AS

FRINT: PEENT Lab Numbec: {(formst "AAnmn") [T;LNls; LEZs;:INFUT™] ~.aAs
IF AS="" THEN L&20

IF LEN{(AS<T OR LEM [(A)>% THEN 15370

LMIS=LEFTS{AS 22

LNZ2S=-MIDS{AS 3, )

IF LEM(LNISI<> 2 OH LENM {(LNZS} >3 OR VAL{LNZS)=0 THEK L1370
PFRINT : PRIKT “Tubs Diamecer [T;TOi:INPUT T ) . A$:IF A$="" THEN 1660
LF VYAL{ASI<IF3I0! AND VAL(AS)<>2040! THEN PHINT Must be 30 aor 2007 :GO0TCG 1L&3I0
TO=WVALL AL D

PRINT: PRINT Iatetlal Micron Dlamster [“;DID;: INPUT 7] " _ A%
IV Ag="" AND BiD=g THEH PFRINT "Must be cnfersed” :0OTO 1660
LF a&g="" THEWN 1700

DLI=YALL{MAS D




L7000 IC=0) :0K=N:FOR T=1 TO 318:IF DID=DIA{E) THEM OK=—1:I1C=]

171G HEXT I

L1720 IF O THEN L 760

L7330 FOR [=1 TO 3JI8:PRINT USING ~#8fs.Fes ":DIACE}L - LF I HMOD &= THEN PRINT

L7400 NEXT I

L750 PRINT:PRINT Muasr Dhe one of Che above.” :GOTO L&60

1760 PRINT:PRINT Asvoclated Channel Number [“:;CHN::zINFUTY] “_.AS

LITO LF AS="" AND CH=0 THEN PRINT "Must be saltered” :COTO 1760

1780 IF A5-="" THER 1820

L7900 CN=VAL{AS):OK=0 ::FOR I=1 TO 1l&:IF CH—I THEN OK-—1

LEBOMF HEXT L

LELO [F NOT O THEN PRINT "Must be 1 toe L&ET-QOTO L1760

LEZO PRINT:PRINT Actiwve OChannel Swilitch Sect g exampele T | [T :ACL =
s MOz

LB3IO INPUT “j “ Af:IF AS="" THEN 18580

1840 BS~HRIDS{AS,3,Ll):1IF LEN{AS)I<LE THEN LETO

LBSD IF BS<>T ~ AND ES<>"=" THEN 1870

LBE&ED ACL=VAL{LEFTS{AS ,2)} 31 ACZ=VAL{RICHTS{AS, L} )1 C0To L8830

1870 PRINT"Husr be sncered as NN-N or NN N . Pleases re—enter” 0070 LESZ0

L8AD OX=0:FOR I=% T 16H:lIF ACI=1 AND ACZ2=17-—1L THEN OK=-1

LA%D NEXT I

L=y IF SNOT O THEN @ PHINT " Enktcy “;ACL;"—=";AC2;" im not walid. Pleasss re-
Eenter” 1 GQTD 1LAZ0

1910 IF ICCACTE THEN PRINT " Initisl diamecter Lo mmall for wsumbar aof chanoelws
selected - T 1QOTO 1660

L9230 WmEM

DID= Infctim]l Micraon Dis.

[ = Folnter o eaxlue DID fia arcay DIA

CH = lLargest channesl to be saved a5 daca

ACL= Number of channels

ACZ= Emallest chan to be saved sag data

D8 = Offeer IC—CHW

R e L ] OE=1C=CHN: FRINT: FPRINT Data wi1l T recorded E ram ehanne Le TIAGCTE:T
(-3 T

L&D FHINT Tcorrcespondlng L -3
TEiDIA(ACEHOS )T Cao “DIA(CN+IS);" microns.”™

L9530 IF VER») THEN 1970

L9600 VER=VER+L:PHRINT CHES{(ZIF); "™ 7 "PLEASE VERLFY THE DATA T :PRINT:GOTD 1410

L9700 PRINT: INPUTTALL entrlies correce? [¥Y] . AS

1280 IF AS="" DR AS="y" OR AS="Y" THEN VER=J:LOTO I0O00O

1990 COTO 1960

2000 GOoOSUR IHOO:REM FRINT HEADER

2010 REM

AassAAsARARAESE SET THE SAMPLES Saaisadcafdadssnassssodsss s

ZOI0 IVPC=-0

2030 PRINTI1PRINT "wailtlng for sample, T;0PNS:”, please preasas the "PRINT/FLOT®
button when ready.”

2060 PRINT CHES(LB); :REH CTRL B FOR BIDIRECTIONAL PRINTER

ZOS0 AS=~INPUTS({144):BS=1NPUTS{1l&4)

2050 Of=—]1 :FOR I=1 TO 16

2070 LF MIDS{AS , {(1-13%9+3 _1)<3MIDS{IDS, T,1) THER OK=O

2080 VP L} =VAL{MIDS(AS, (I-L3®9+& 7))

2090 NEXT [: TPOP=O0

Z2LitHD FOM 1=l T Lé

FERT 1IF MIDS{RE ((=13"9+3 [)<o2MIDgLIng 116,13 THEN OK=(0

Z5i20 PL{L)=VAL{MIDS{8S , {(I1-1)"9+4 T313: TPOP=TPOP+PFC{I1)}

213 RNEXT I

2140 [F Ok THEN Zigw

Z15%0 PRINT " Data inpuit srror. Press Ehe ESC' key Lo recower .

ZAH0 AS=INEKEYS:IF AS="" THEN Z1l&0

2170 LF ASC(AS)=27 THEN 201 ELSE 21%0Q

ZTi80 HEM

RS EREEAS NIFRMALTZE ATA Sl dddd &l & b ool ool e

2L90 TVE-O

ZIOD FOR [=AC2 TO CN: TVP=TUP+WE{I}: NEXT I

ZZ1O FOR L=ACZ2 TO CN: VP{ID)—{VP{LI}/TVPISLUOD: NMEXT 1
Z220 REH

AARAAAAE AR PRINT THE RESHLTS Shddddtddihddnadbdadd

ZZII PRINT: PRINT “Tubes Diamecesc ~:TD
ZZ&0 LPFRINT:LPRINT “"Tubs Dismeter TiTD
ZESD PRINT:FRINT “mMicron Ddm. = Channel = Volwss T - PFopulatieon

ZIH0C LPRINT:LPRINT "Micron Dia. = Chaosonel — Volums I - Papulatlon
2270 LPRINT:FRINT

Z2B3 FOR I=1 T 1é&

2290 DO{E,.1T3=0z DD{I.L)=0: ALM ZERD DISE DATA ARRAY

31



2 IOE
2310
3240
2330
2340

2350

2 300
2370
23840
2390
2 430

24 A0
azn
2430
2dadiz

o ey R ] AN P

2450
Zaua
Z4H T
2480

MEXT 1
J=1
FOR T=ACZ T ON
DDl . J)=DIA(TI#0OS3: D2, J)=YP{I): Js=j+l
PRINT USINGC ~ FR@F. PaF TiDLAL 108y FRINT  USING &
Ti1I2:PRINT uUSimG LR TIVPLIJZIPRINTI USISG #ROPEFEE T PCCT)
LPELNT S IiNG AEEE ST TiDTACITOS ) sLFRINT VST NG X L
TELLLPRINT USING L “INPOIN: CLPRINT USING FREFRRE PCLL)
WEXT [
FRINT (PRINT SFC{s): "Total Fopulselion = " TroOP
LEHINT: LFRINT SPU{40); Tertal Fopularion = 7 TPQF
LPFRINT CHRS{L2;
PRINTzPRINT™S — Sawve ithe daza E — Heprino £ =— Exic (Daca moa good)
18] "¢
IMPUT AS:EIF As="" OR As="s8" OR AS ="3" THEN I897:REM SAVE ToO DISK

1¥F AfS="R" Of AZ="r" THEN GOSUB ZEQO:GOTO 2230
IF Af="g" QR AS="E" THEN I440 ELSE 2400
HEM

FPHRINT CHRSC2ZT)
LN13=-"PLEASE “
GIITO L3390

REM

- gy 5 _
B

LHZS="ENTE#®™

ANIY STABRT MNEMNXT & & s o o ok ah b

-y e s TUORBODOS READ TIME BROLITLME &6 s s s s s b e

2490
2 RO
Pl R ]
2330
2% A0
2550
25520
2560
2570
= SEd
2590
e Te)
2HLD
Tes 20
2630
2650
FL ]
el T e
2HTO
26
2690
ZTOo0
v N
20
2730
ZT L0
275
2 TH
2770
T\
27%0
Z RO

FRINT CHES{IG): HEM DLEAR SCREEN
RE- THIS READS THE OATA
AGZeT 12 R "
ONE=1 " CET AROUND ARCUMENT HUS
CALL BASTOD{OMNE A%)

ALLOEATE STHING ARKEA FOR AS
TN BRASCOM

DAYS={ 256 EC{MIDS{AS 2 1) D+ ASCL{LEFTS{AS L) 2)

WS wHEXS{ASCT(MIDS(AS , 3,133) °
IF LENCHS =] THEN H$=-07sis
MISmHEXNS(ASCIHMIDS(AS & 1333 "
I¥ LEN(MIS)=1 THEK MIS="0G +MI%
S5="00~

DAY S=DAYS=1L096 *
W DAYS+3) Mo 7Y
L=

HOURS

E=1+1

¥=A6% : IF I MOD & =
IF DBAYSZ>Y THEN DAYS=DAYSE-Y::GOTO
IF I HOD &4 =0 THEN SG(2)=-39 °*

0 THEN Y=lab "

2530
LEAF YEAR

MINUTES

CETE USE T DAYS PAST DEC. 31, LS9EO
JAM L LI9HL WAS A THURSDAY

DAYSE PER YEAR

YTY=RICHTS(STRE(BO+IY 23 * YEAR
L=y
HES 0 |
LF DAYS>MOCL) THEN DAYS=DAYS—MO(I}:GOTO 2690
M=
IF DAYS<10 THEN Ds5="0 +RICHTS(STES(DAYS).1L} ERS(DAYE) . 2)
REM
FRINT CHRS{IO); :REM CURSOR HOME
FRINT WSy
PRIMT M~ sMEISI T2 gm81T T3
FRINT MOﬁ(HO);“ ";bs:', IS ;Y3
PRINT CHHS{ 3]
HETLIRN
REM

manshedaanhated PRINT HEADER INFORMATION #edtadsadanbsddn

2B10
ZBZ20
ZHIG
ZR&O
2850
2860
2HET
28RO
TESC

e ol e o el e e o e e o

2900
2910
2620
2930
2L
2950

LPEHIMT “Llab SHomber “iLNLS;LN2ZZ

LPRINT “Operator: “;0PNS1™ Hequestod
LPRINT “"Crulss 1.D0. L= RS

LPRINT “FProjec: L1.D. T:FIDS

LFRINT "Sanple T.0. TiSIDY

LPRINT WSCWI:" TiMS: " jmIs; " 385;"7
LERINT

RETURN

REM

O

PRINT"SAVING DATA™

orEN T FL L, TCLTR .ONEXRT L&
FrgLn o 5 AR DISCS,.1 AS STATS
GET# L: REM READ REC #1

NFTIL
LSET

S = VAL L DLSES )
BLSCS~STRS{NFILES+L]

TimMOS(MOY ;T

bBys TSNS

"FDS:T. 197;:;¥S

T DB SR ol e e e e e e



29e0
270
LT
2990
PO
IO
3020
WO R

Bl
IOSO
A0S0
ELeEL]

IR
Gy
ES R

3110
31 iy
I3
Arad
31540
Iisw

*UT #1,1
LSET DISCS=LNLS+LNZS
LEET STATS = ~O7
PFUT #L NFILES+Z
CLOSE
AS=LN]1S+LNZS
QIFES TRT L FL,"CLTR.DAT™ 254
FIELD #1 6 AS M5,5 AS QLS .3 AS OTS.L6 AS 0S5,.16 AS QPS,.16 AS QCS,Lls AS
ORE 16 AE QDS B AE QDS . B AR OHS
FOR T=0 T 153

FIELD &1 _ (Ll2*9+L1lf) AS DUMMYS . 5 AS QMDS{L).,& AS QVPSCL)
NEXT I
LSET pHm=-" ":LSET GLE=LN1ES+LNZ2s : LSET ATS=RIGHTS{STRS{TD) I :LSET
EFEaSINELSET QPE=FIDS: LSET QUieCIDSILSET QRE=SNS DILISET QOF=OPFNS:
LEET QDE=RICHTSESTRE(MO) , 23+ /T+Ds+" T+ Y5 1 LEET OQHSaHs+"T 1 "+mla+" " +5s
FOR 1= 1 TO 16

LEET QMDEY T=L )=RIGHTS(STRS{(DODLE , L33 ,5): LEET VPSL I—
Ly=MIDS{STRSODD 2, L)), &, 4)
NEXT I
PUT #L, KFILES+L
CLOSE
REM SO BACK FOR NEXT
T 2&&L0
Erir s suse

R e W m ERCTE EOF PMHOHRAM ok ok o e e e e el o e

3.

File b Ns ]
1020
L0
P N
1050
Pt ]
iGio

L O

LO90
il R ]

1Ll

Liadr
LI B T ]

LL&
ILSi

L L&o

L o
11
ireo
L 2
iLz1o
LIz
L 22
124
125
1L 2&as
LZ 7oy
L s
1290
1 30
1314

SEEDIT

DEFLINT 1I—kM

WIDTH LPRINT 255

PLM RLNS{OUO) CLNS{6OG)

DIM MDSE18) QVPSCLE) OQPSC(LO) EGS(S2)

DIM SL{LE)

CATA B, 5.3, 16,16 168 16_ 168 _ &8 7 7 _ 7 . 5.5.5.5,.5:HEM ZOIT HAX S LENGTHS
FOR [=1 T l8:READ SLCIFsNEXT 1

FEP s o Ao ] N TRCDIUNE T DAFI e e o o o i e e e e e e s o i e e e e e e

PRINT CHRS(ZF); “*"; :REmM CLEAR + HOME CURSOR

PRINT * V.55, Scd Lab RSA and COULTEH data edigar Terslan
QS O IBNT
FRINT e 158 B P Dhas © o Services CH1FY Al T=31L5%
BlLAO9/8s
FPRINT

PRINT ™ This program consiscs of wucllicies co Inspesct, =dic, and archive
data which™

PRINT ~ have boeen gencsrated by che REA amd COULTER prograems. In ;soso
caBséen, You will™

FRINT™ necd onrly za enter fhe letbter or nomber reguested by the program
e T les Ca

PRINT perform the desired acrion- It will NOT be mecessary o follow
Ehene snErieca” i t PRINT & wr iV T Pean HETLUEN" ke . Trua METURN" key Ea aSed

te scrall to the next™

PRINT item af 4 Lle: oF IO TefrailadAle & COFfection Lo ChHhe EDIT mode .
FRINT ::PFRINT

PRINT “ Do you wish fo display and/or ed4IiC: RSA Dara a5 e
EMINT COULTER Data [~ B
PRINT Botrh CBY"

FRINT “T7T~:

AS=INEEYS:IF AS="" THEN 1230

PRINT AS

REA=O: CLTHR=0: ALL =

[LF AS= r~ OH AS="H  THEN HSA=—1:00T0 1300

IF AS=""&" OH AS="C" THEN CLTR=-1:00GTC 1 3060

ILF Ag="B" QR AS="B" THEN RSA=-1;CLTR=-1L:rALLs—1:GO0TC L300
COT L220:HEM invalid entry

PRINT:COSUE 3E10: REM READ I[NDEX FILES INTO ARRAY

RE™

Rhbdd SRR RS RAES AR AN My Dy Merrgas R Rk R R A ok el e

LA
L3300
L 3&n
L350
LA
1370
1 Be0

PRINT CHRS(ZT ), ="

R

FRINT Dlsplsy / BEdit Menua for =3
[F RSA THEK FRINT “RSA ~:

IF ALL THEN PRINT “amnd %

IF CLTR THEN FRIST "COIILTER ~:
PRINT “LDacs™



1390
1400
1410
1&2Z0
14 ¥
la&q
14550
1 &y
1570
1a80
L&D
1500
L5310
1820
L5530
1540
1550
1560
1570
ESB0

FRINT: FRINT:: PRINT

FRINTS 1. Himplay Status of logged samplea”

FRINT™ & Frint Status @Y leagged naeples™

FRINT™ 3. Aazsign Haster Flle Number te logged samples™
FRINT . EdLle J Dlsplay logged dfampls data™

FRINT™ 5 Archive Assigned sampl te translfer disk™

PHINT® . Begin (Hestart program}
FPRINT™ 7. Exir toe System (Torminate program)}”
PRINT: PRINT "Which nomber T7;

AS=THNEEYS :TF As="" THEN 1480

PRINT AS

HeVAL{AS I IF Mgl OR K27 THEM LATC

IF N=1 THEN 15380

IF N=3 THEN PRN=-1:CQ0%T0 1380

IF H=3 THEN [BOO: REM ASSKSICHN

1F N=& THEN LlAsd:REmMm ELBILT

IF M=% THEN &£340: REH ARCHIVE

IF W=t THEN 1080: REM RESTART

1F M=7 THEN CLOZE:SYSTEM:REM RETURN T SYSTEM

maaamamsas et DISPLAY OR PRINT STATUS OF LOGGED SAMPLES SA&6ssadsssssssssss

L5900
L SHENS
Ls10
1620
16340
TS0
1650
LS&0D
1&TO
Leado
1690
17O
17310
1720
1T AG

1732
L7345
FTAD
L7500
ETHG
- v ]
LT8O
LT90
LEOO

FLNS="CLTR™: IF RSA THEN FLNS="RSA"™

Lt

PHINT CHRS{ZF); ="

FPRINT ™ ETATUS OF LOCCRED SAMPLES™
PRINT ::PRINT  Type Lalb Nu=mber Eratwus™ : PRINT

-

¥ PHN THEN LPFRINT STATUS OF LULNECED SAMPLES ™

LF PRN THEH LPFRINT:LFRINT Type Lak Numsber SErtatus” : LFRINT
N=CFILES: 1¥F FLNS="REAT THEN N=RFILES

IF FLNS="RSA™ THEN COSUR 3I790: REM OFEN RSA

ILF¥F FLNS="CLTA™ THEN COSUS 33530: HEM OFPEN CLTH.-DAT

Fixg I=FL T =

K=k *l

ERSUR ILIC:REM DISPLAY/PRINT Trth rocord

FRENT

IF MHOT PRN AND K SO0 22=0 THEN INPUT Hic RETURN' for more or 9% o
uilc . 8BS

TF BIF<>T07 AND BAI<FrTgq" THEN L7al

BE=""3: QOTO L790: REM DQuic

KEXT T

CLOSH

IF ALL ANT FLES="HIA™ THEN FLAS=-"CLTH" :GOTO Ifdoed

IF PRMN THEN LPRINT CHES(L1LI):

LHNPUT"End of daca- Hic RETURN" fw return Lo @enu- - ,.B5%

LCOTO LIZO:AREM MAIN HENWU

REM™

ERdddAadR b hreahaRrdhdbRdedd EDLT F ASSLTGM Ad s ek oo i S e dh s oo e o o e o e e o o

LBio
LB
1830
LB
1850
L A&O
LB7o
1BHD
LA
L 900

gl
L9
L9320
1S
1950
1960
1970
1280
1990
200
FLE T
OO0
2 3
LR ]
Ty i
Z ik
TOTFe
ZaD
e iy Li ]

REM *h&hmd acSToN ENTRY POLINT +eas

PRINT CHRS{ZFI; """ ;

ITNFUT "Epnrter new Mester Flle naoce o be sssigned & MFNS

LY LEN{HFNS )& THEN PRINT HAME TOO LONG. & CHARAUTEHRS PLEASE ™ jL0TO 183G
COTO 183D

REM Sasdas FNET ENTRY FOIKT Sasaan

MFNS="TTT?TT™

PRINT CHRE(ZIT): ="

REM Samae Rei s ®osssdn

PRINT TEdiec J Examine ™Mode HMascter Files Name:
TRMFNG

B L NTT

COSUR 3I5H0: REM PRINT MENU

PRINT

IF ST ARSA THEN 1980

Kl N=RFILES :FLNS="REA™ 1 I{=0

CORIA 3290: REM QOPEN RESA-DAT

T FGa

el N FILES = FLENS="CLTR™ e [O==1

LOSUE 33%0: REM OFPEN CLTR.DAT

T=K: REM adass RE-FNTRY POIKRT Sasas

FRINT K 7.7 (UHMRSC9) ]

GOSUSB 3430:REM DISFLAY STATUS

FRINT %

AS=INEEYS:1F AS="" THEN IZ050

PRINT AL

LF AS="/" OR AS="T" OR AS="H~ OH AS="h" THEN FPRIET:GOSUB 3I5380:C0T0 IO000
EF AS<>"a™ AND AS<C>"A™ THEN 2140

iF¥ MFNS="TZ??TT7" THEN PRINT “Ho Hasier File name assigned.” :CO0TG L1830
GORUE IJEOHEM TEST FOR PREVIOUS ASSICHNHMENT ETC

34



2104
2110
2120
2 L3
2 L&
ZL50
2180
ZATD
2180
2130
Z2o0
2149
Z22Z0
L2330
2240
2250
2260
2270

280
22530

2310
2320
2330

2340
2350
2360

2370

2380
2390
2400
ZaLO
2420
z430
o
2450
Ll
TATO
Z4BO
Z&90
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590

TELO
2420
2630
o e S
2650
2660
I67T0
Ledn
26
2T
27010
2720
27IC
2TLHD
2750
TR0
2IT0
2TRO
2190
ZROG
ZBL0
2820
2830
ZHL

IF NG THEN 2000

IF NOT [C THEN RLNS(K)=LEFTS(RLMS{X) S)+>a™
¥ L THEN CLNS{(E)=-LEFTS{CLNS{K) S)y+s ="
QOTG 20800

L¥ ASCH"h” AND AZ<>"BT THEN 2170

IF E=1 THEN K=N:GOTO 2000

E=k=1 :0C0TO ZO0N0

IF ASC3"d4" AND ASC>"DT THEN 2230

COSUR 2280

IF KE THEN 2000

IF HOT LC THEN RLNS{(EI=LEFTS(RLHNS(K),S)+"_~
iE IC THEN CLNS{R)=LEFTS{(CLNS(K),S)e* _~
COTO 0040

IF AS="g~ OR Af="E" THEN COTO 3690

IF AS<>"a™ AND AS<> 0T THEM 2410

cosSUR 2280

IF WG THEN 2000

coTo 2380

HEM=sasscassananmnndd FTEST SUBROUTINE o ol e o o o ol

1IF BOT IC THEM B3-RICHITS{RLNSC{(K),1)
IF IC THEN BS=RICHTS(CLNS{®)_ 1}
Wo=0

LF BF="*" OR Bs="_" OR BE="07 THEN 236D

PRAINT - HARNING! You are attempting to open previously assigned or deleced
rmcord.”

INPUT “If that's ok, typs YES' ~ _A%

IF AS<> “YES~T AND ASC> yoes” THEN HG=-1

RETURMN

RAEMesattRRARAARSREER® END SUBHROUTINE i s e e e e o e ol ol i

IF NOT 1C THEN RLNS{EK)=LEFTS(RLHS(K} , 5)+" ~

1F IC THEN CLNS(E)=LEFTS{CLNS{K}. 53+~ ~

COTO 2000

IF ASC<O>CHRSCL3I) THEN Z&70

=]

IF K»N AND ALL AND NOT ¢ THEN 1980

IF K>N AND ALL AND L THEN 1930

IF K»N THEN Kel:GOTO 2000

GAITO 200

IF ASCI g™ AND AS<?TER” THEN PRINT ~ whae?” :GOTO 20404
PRINT DOING ASSLGNMMENTS. « ™

REM *waad O THE ASSTIONMENTS AND DELETIONS ~adas
CLOSE

IF HOT ASA THEN 2680

GOSUE 3IZ90:REM OFEN RSA.DAT

OPEN "R #2  "HSA.NDX" &

FIELD 42, & AS DISCS

FOR H-1 TO RPLLES

AS=LEFTS(RLNS(K)  SI:BS=RICHTS{RLNE(X) 1)

IF BS="_" THEN RLNS(K)=AS+"D"1LS5ET DISCS=AS+ D" :PUT #2 K+l
IF BS=" * THEN RLNS(KI=AS+T0";LSET DISCS=AS+"0":PUT #Z _ K+l
IF BS<>"a~ THEN 2660

CET #1.K

RLNS{X}=AS+~A"

LEET QME=MHFMNS

LEET DISCS=AS+ AT

PUT A1 ,.K

PUT 02 K+

HEST &K

CLOSE

IF MOT CLTR THEN 1310

COosuBs 3350 : REM OGPEN CLTR.DAT

OQPEN "R _F2_ TCLTR.-NDX™ &

FLELD #2, & AR DISCS

FOR K= 1 TO CFILES

AS=LEFTS{CLNS{M) %) rBS=RICHTS(CLNSCK ) 1D

IF BS="_" THEN CLRERS{E}=AS+ D :LSET DISCS=AS+ D7 1FUT #2 K+l
£F BE=T — THEN CLNS{E)}=AS+ 0~ :LSET DISCS=AS+"0":PUT #F, K+l
IF BEC>"ST THER 2830

GET #1L K

CLNE(EymAS ST AT

LYET (ME=MFNG

LESET OISCS=as+"a"

PUT #1,.%

PUT #2,.K+1

NEMNT %

CLOSE



LBS0 GOTO 131
2860 =MD
ZEBETD HEM

Sasasawsekasantaseesanrer JEET RBRSA-DAT o ol i e o o oy e e o ol ol e e e

2880 LSET YMS-EDS{LI:LSET QLS=EDS(2IILSET QTS=EDS(1):LEET QSS=EDS(L):LEET
QPS=EDS(5) :LEET QCS=EDS(&)}:LSET QRI=EDS{7>:LSET QUS=ECS(E)

2BY0 LSET YDS-EDS{(PI:LSET GHS=EDSLL0)

2B00 LEET QSWE=EDS(l1I:LSET GOWS=CDSCL2):LSET QSNS-EDS{13)

2310 FOR (=0 TO 9:LSET QPS(I)=-EDBS{L&+1):NEXKT I

2920 RETURN

2930 REM

anssEsst e e s e e | GET LR DA 9 sy v o e o o o s R o e e gy e

240 LSET OQMS=EDS{I1):LSET QLS=EDS(2I:LSET QIS=EDSS(3I):LSET QSS=EDI{(&):LEET
QPS~EDS(5 )1 LEET QUS-EDS(#):LSET QRS=EDS(7I:LSET QOS=EDI(S)

2950 LSET QDS=EDs(9):LSET QHS=EDRS(10>

2960 FOR L=0O TO 1S

2970 LEET QMDS{II=~EDS{LlI+I}:LEET QVPS{LI=EDSL27+1}

Z9H0 HEXT [

2950 RETURN

IO REDM

EAESASASASE RS TR R® FLILL ED BUFFER FMOM S« DRT W i i i o o e e o e s

A0 EDSCLI=gs{I)mTS EDS (S =SS rEDS(S)=QF 5 EDS{6G)=00CS 1 EDS{ 7 ) =QRS: EDS (83 =% E
D3{?p=-qQDS::EDS( 1O )=gHI

IOZ0 EDSCLLI=USWI: EDSC12 j=aCwW3 : EDS{ 1l I3 ~)SNs

IO FOR L[=0 TO 9: EDS{LA+I)=0QPFSCI):NEXT I

3G&0 AETURN

I0HD REM

AhEmhhhrrhnmahamkAaRs FELL PO BUFPFER FROM CLTR.DAT o dshad bbb b bbb b

3OED EDSTLI=OMS EDSE 2 1=QLE s EDRSC 3 )=QTIs:EDS(a =085 EDS{ S )=QPs DS & )=QCE:EDS( T )=
QREZEDS(B) =GOS EDS (I r=QD5: EDS{LO)~QHS

INTO FOR I- O TO LS

Ipuo EDS{LL+L)mMDEC i ) EDS{2T+T d=QGVFS{T )

IONW0 HEXT I

3100 RETURN

WLLOY REM

asaammanan Spen fadex [Lles and fead Labf s and SCAtus TResaassaaaanssasnesn

AL PRINT"Heading status flles..-. Plrvase walo”

ILID FLES="CLTR":IF RSA THEN FLNS="R5A™

ILL&0 OPEN "RT, fL FLN+T.NDXL™ &

ILED FLELD #1, & AS DISCS

ALed CET #1,1

JILTO HFILES=VAL (DLSCS)

IIB0 PRINT HFILES:™ " [FLHS$;" records foaand™

IL1FN PRINT “HReading.--"

AZ040 IF FLNS="REAT THEN RFILES=NFILES

J3Z2E0D IF FLNS="CLTR™- THEN CFLLES=NFILES

A2TH FOR T= I OTO NFILLESS]

1230 CET #1,L

IZ2A0D 1F FLNS="REA™ THEN RILNS{(I=1)=DIFC3 FLSE CLNF(I-1)=DI1S5CSH
3250 HEXT I

260 CLOSE

AZTO IF ALL AND FLHS="ESA™ THEN FLNS="CLTR™ :GOTO 31540
IZAD METURN

AZ290 REHM

e v i ek e e ek e DPEMN AND FILELD RSA . DAT ks ok oAk ARk A e

30 CTLOSEFL

FIIR0 OPEN CRT L, TRSA.DATTESL

20 FIELD #FL .6 A5 OME, % AS LT, AS PTF. L6 AS 55,06 AS QF5,.1le AS QCS5, 016 AS
QRS . iI6 AS Q05,8 AS QLS. B AS OHs

AIIC FIELE #1150 AS DUMMYS.? AS WQSHS .7 AS QUWS,7 AS O3N53.7 AS QPS(0).3% as
QFS{1L3.5 AS QF3I{Z).5 AS QF3(3>.5 AZS UOPS{4}.5 AS QPS(5).5% AS QPI(6) .5 AS
QFSET2.3 AS QFS{(EBEY.5 AS QFi(?)

3340 mETUaN

33T REM

AEAAEA RS AR AR EA S EE OFEN AND FLELD CLTR.DAT ®*ascass&ss s d&m®: b @b e d @@ aw s d ks s

3¥3m0r CLAOBEFL
I3ITD OPEN "RT.PFL,.TCLTR.DAT™ , 254



33/HO FIELD #1,.6 AS (MS,T5 AS QLS,.T AS OTS.16 AS USS5,16 AS QPS5 16 AN QS 16 AS
GRS, Ld AS 5,8 AS QDS .8 A5 QHS

3380 FOR I=0 TO L%

3L FIELD &L {I*3+1107 AS DIFHMYS,5 AS QMDSCL), & AS QVPS(L)

3LLD NEXT 1

3420 RETURN

340 REM

TASAAARANASALS AN AAAMNAAADISPLAY  PRINT STATUS 4stssdbstassasbbbadrdbibibdddbndid

3440 LF FLNS-"ASA" THEN PRINTR$A "GLEPTS{(RLNS{L),5);:1F PERN
THEN LPRINT "RSA TILEFTS{RLNS(TY. . 5);

B4 S0 MEM ENTER WITH FLN§, 1, PRN AND PROPER -DAT OPEN

BFLAO IF FLENS="TLTRTTHEN PRINTTCOULTER TRLEFTS{CLHNS{1I2.5%);::1F PRN

THEN LPRINT "COULTER LEFTSCOLNSCIL ), 53,
A7 IF FLNE ="REAT THEM STS=RICHTS{(RLNS{I}_ 1}
34BC LF FLNZ="CLTR" THEN STS=-RICHTS{UCLNS{LI.LD)

34 0 IF ESTE="907 THEN PRINT™ OFEMT :: I¥ PR OTHEN LESRINT
i) PENT

IFF IF STS="D" THEHN PRINT™ DELETELRT; + IF PHRN THEN LPRINT
= DELETED™

3500 1F STS="F" THEK PRINT™ FILLEG™  : IF PEN @ THEN LPHINT
= FrLED™

35240 LF STHF="A" THEN PRINT™ ASRIGNED TL “L:1¥F PRN THEN LPRINT

ASSIONED TGO T3
THEN PRINT CHRES{II CHRS(9); "Togged faor saaigrnment o ;MFNG;
2340 I¥F THEN PRINT CHRS{PI;CHRS(I): "Taggesd for delecion”;
3550 1I¥F TOTHEN PRINT 7 Tagpged [or re—opanaing™
360 ILF STS="A7 THEMN GET #L,.I:AS=UMS:PRINT AS;:I1F PRAM THEN LPFERINT
X570 RETURN
ISH0 REM

3530 1F

. e s P T NTT ORNIRD T ML e e o e

A9 PRINT “Commanda s T Flaw 1 g Dimplay this e

IHHM) PRINT — -~ Anmign Aszasipn Mascer File Name®

600 PRINT B Racic Hackoap to previocoas sample™

IHZ20 PRINT & o e leres Delece this sampls"

3630 FRINT & E Edig Bulit o Examine RATA Ffor this
Samps e

IfrH0 FRINT L e Reapen TAGGED sample™

G0 PRINT — 1 CRal @ MUST B done Lo exib sesslan

IGed PRINT 7 BRETURN kex Howves Lo next sample™

IETO PFHRINT
IS/H0 KETURN
KT REM

AxmakbAAsrAE AR ARk S EDIT,  SEDIT... **ssdicscaasésasissdtadsanbnassdinntanes

ITGD GET LK
ATLD IF MNOT ¢ CHEN COSUR 30G00: REM FILL ED BUFFER KSA

3720 ¥ L2 THEN CuUSUS 3050: HEM CLTR
ITIO LF NOT IC THEN Me=2 1:KE=lB:REM BUFFER SIZE & ED LIMIT RSA

3740 1I¥ 4 THESN M=42:KE=L0:HEM CLTHE

ATH0 PRINT CHESC(Z 7 "®"; cREM HOME

3760 PRINT "Temedsasadaasds SED LABR EDRIT - (the beanevoalenn redaearmer ) 0S8 &k WA &Rk
AFJO FOR 1=1L T EE

3780 PRINT L3 “;EDSCL)

AT MENT L

IR PRINT
3810 PRINT =NTEM: Line # o wdic P Lo Princ W oro View dacse Q to Guic™;

IBZ0 INPUT AS:IF AS="" THEN 3810
IBLA0 EF AS<EFTET AMND AS<TTpT THEN 5800

3A50 LPRINTTHEEOIT LISTING “3FLNG; " -DAT HECORD § ~aK
3860 LPRINT
JBTO POR L=l TO s:LPRINT L™ TIEOGLC L) MERT ¢

IEED LFRLNET CHHESLLZIN;

IRIO GOTO 3T 50

IGO0 LF ASCH>TV™ AND AS<ITwT THEN 4050

IGLD PRINT CHERS(ZTY; "™";

3920 PRINT "Dace fros T EDRS(LF:” TIEDS{23:1"7 sype: TiEBS(3)
IO PRINT ¢ CLERS{&3 ;T TEDS{%)~ “EDS{E)
3940 PRINT ~ “iEBDS{73:" TLEDSL{HE)

AFL0 PRINT ¢ TLEDGS{SY;" TLEDS{ L) 2HiLnNT

FIOED IM = 23 LF IO THEMN TE=T6A

WHIO FOR Iell To IR

3PRO PRINTT “FEDSCL}:

IPVD IF L4 THEN PRINT ~ “;EO0S{I+I&6);:

0O PHRIMNT

AOL0 NEXT L

SO0 PRINT
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i 3
T ]
4030
LOED

it
480
SO
4100
ALLd

G120
%13
G L &IF
&l S0

L1860
SLTO

4LB0
4190
4200
4200
&2 20
4230
8240
4250
a2&0
aZF0
4280
4290
4 G0
4310
320
4 330
&3a0

IFuUT “Hic RETURN® to rwtwurs o EDLIT mode. T ADS
GCOTG 3730
I¥ ASCHr"Q" AND AS<CH>"q" THEN S0%0
PRINT CHRAS(27}; "*Edit / Examlne Mode Masber FLle
MName: T oMENIPFRINT
GOSUB ISHO:REM EDIT SMEND
COTS Z000: REM RE-ENTEA ELIT/ASSICN
LE=VAL {AS)
IF Ix<l OR [ESHE THEK PRINT “wWhas??7?7 C0TO 3810
IF ITK=1 AND EDS{L1lj=" T THEN PRINT "Master Fils nams not assigned.
Use ASSIUN fFuncrian-™:CO0TO 3810
LF IK=31 AND KGT 18 THEN PRINT HSA can not be wrong! ™ :GOTo 381G
PRINT “Chnange “;EDS{EK)I;" Bo whaz¥
LNFUT A%
IF IK=1 AN AS<C>7 30 AND ASC>7 2007 THEN PFRINT “"Only 30 or 2080 accepiable
Vueerar P 7L CEDTER &L N
IF LEN{AS) > SL{ILK) THEN PRINT Entcy oo loag. MSMust be T SL{IK);T
chsarac fers muew Loses . 7 T G 1 M0
IF Ik=2Z AND LEN{ASIC) THEN FRINT "Lab Nuaber most be 9 characiers e.g.
AEFLST : COTO 4130
Elef IKy=AS
IF NOT O THEN GOoOSUBE 2870: MEM SET KHSA.DAT
1 I TiieEs GOSUBR 2% 30: WEM SET CLTRI>DAT
PUT f1 K
IF LE<>»2 THEN GOTO A750: AREM HEFRESH SCREEN
HEM ===2 SpecClal. CASE — HUST UFDATE .NOX FILE =esd
OPEN TRT 82 FLNES+T KON &
FLELD #2_, A AS DISCS
GEET #2 _Wel
STIS=RICHTS(DISCS .1}
LAET DISCH=Af+STL S
FLUIYT #2 ,K+1
ClOSE #2
IF NOT T THEN RLNG(KI=ASFRIGHTS{RLNS{®I 1)
Ly 1€ THEN CLNSIRI=AS+RiCcuaTo(CLNS{®I 1)
CoTo 3750
FEM

AdddbbAdadbdddbbdd ARCHIVE (HSrite assigned data to cransfer disk) =eecasasaasss

4350
PR Tt
&3ITO

& IEO

& 390
& AT

L4410
ALZTD

a5 30
LALar

L4450

4460
dade T3

6 B
S B

a BT

L e
L5g0
P b
4 540
4550
4 D
&H57F0
a SEO
4590
& O
LHitd
wnd o
&b A0
E1 e ]
b 50
L T8

PRINT CHRS{ZT): """ ; : REM HOME

PRINT: PRINT "This program segment is used o write ASSIGNED datas recards
e the Tramsfec™

PRINT “disk. This routline must be wsed with great care das o che
Eol lowing ~

PRINT “consfideracions: ™

PREINT:PRINT™L . The old rransfer file will be srased, HOT asappended, so
bo sure chae 1™

FRINT™ hag heen purt inm the HP computer system-”

FRINTTZ. Hhen ARCHIVE Ffilode that all data bave been Flled o deloted L
will™

PRINT™ eresse the data FlLliss O the REASTCOULIER JdL&R.

PRINT™3. ARCHIVE reqguires fwo disks, the HEASCOULTER disk anow n sse
A&l TR

PRINT TRANSFER Jighk. Dy HOT run thila roctine if che orher diai
drive 1s™

PRINT™ is ume by ancther user program.”

FRINT 4. Fleasie mafe Chat ARCALVE will file all assigoaed dabta Erom BOTH
e ™

FRINT™ KA and COULTER files.™

PRINT:PRINTTIL you wish o arehilive nsow, plave the TRAMNMSFER DISn din  Lhe

avallable drive and™
FRINT "wncer the letiter (A or B) whilch designetess Lfhe DRIVE YOU PLACED LT

HETLUIRM™ Ews mrarce Archive orF Lo exxir o
reanafer Drive (A or B ~ A9
THEN 310 REM MAIN SN
LF AST<>"AT AND AS<>Ta™ AMD AS<>7EB” AND AS<>TB" THEN 4320
TV =A%
BE="":;HENM OLID MFNMN
HESAs=L t CLTR==1 :ALL==]1: REM SETUFP FilR BROTH
COSUBR ¥120: REM READ LNF & ETATUS
DFEN O 8T ThVs»":SEDNFER -TraAT™
IFf AriLES— THEXR S/B30
R = T RFILES
RLASE L )=RICHTS(RIL.NSCT Y. 1)
HEXT P
PRINT TARCHIVING HEA DATAT
GOSUE 329N :-RKEM OPEN HSA
FOH .i=]1 7O RKRFILES




ABTO
LHB0
#5690
4% 7O
AT
LR
AT30
aTaHn
L7500
& T o
4770
47RO
£ T e
4HE1O
ABTO
EYE T
LRad}
LHESD
4860
LBTO
LRAO
LB
4900
H£FLD
L8230
4930
agan
48950
4Gna
4970
498”0
4390
SO0
SOED
SN
S0
SO0
S50
SO0
SOTO
SO0
S090
5100
s110
s5t2a
5130
5140
51 S0
S16e0
5170
SL1L80
S LSO
5200
S210
s220

5230
S22 &0
S250
STHO
5210
S280
S290
5 oy
531G
320
%330
e TS
53S0
5 XD
ST
538G

LF RLNSCIP<>"A" THER &810

GET#L . ]

COSUR IOO0rRES FILL HED BOFFER

AL=EDSLL)

Ly As<> ks THEMN FRINTHFZ , "*5 2A5 BS=AS:AEM PRINT NEW MFN
PRINT#Z, “>2>7"+8Ds{23+" T+ED3{3}

PRINT EDS{2) . EDsS(3)

FOR [=& To L3

IF L=l THEN [=11:RMEM SEIF SOUR

PREINT®#Z KDS{T)

HEXT L

FOR =14 TO 2T=19;™ “+EDS{T )

HEXT I

NEXT X

CLOSE# L

FOR I=1 TiO CFILES

CLES{(I}=RIGHTS(CLES(I), 1>

NEXT I

PRINT “ARCHIVING CLTR DATA™

GOSLE 3350 iis OPFESN CLTs

FOR Jal TO CFILLES

IF CLMNS{JI)<> AT THEN 030

cET#L 3

COSUB 3OS0 : REM FILL EDR SUFFER

AL=EDE{ 1}

IF AS<>ES THEN PRINT#Z, "*"  4AS:BS=AS:HEM FRINT HEW HFN
PRINTHAZ “>>"+EDS{2)+" “HEDS L3y

FRINT EDS{Z) . EDS{A}

PO T=& TO 9

PRINT#2Z EDE{I1}

NEXT I

Fir [=0 To 1S

IF VAL{EDRDSCL#LL))=0) THEN 3020

PRINTSZ EDS{LL1+1L5s" THEDS{(ZT+1)

NEXT L

MEXT I

CLOSE

GrEN “®B° _ #1  “RSEA.NDX" 6

FILELDR #1L.3 AS DUMMYS .1 AS DISCS

DT

FOR I=1 TO RFILES

iF MLNSCL)I="A" THEN GETHFL_ I+Ll:LSET DLSCHF="F :FUT#L LI+
1F RLNES(1)="0" THEN OPN=ODP&+L

MNEXT 1L

CLOSE

GQFEN "R, 82 ,TCLTR.NDX™ , 6

FIELD #2 % A5 DUMMYS,L aAas DIsCy

FoOR I=1 TO CFILES

IF SLES[{1I2=""A" THEN GCET#2 _ I+1l:LSET DISCSs="F":PuUT#Z I +4
IF CLHSCI}="07 THEN OFb=O0PN+L

NEXT 1

CLOSE

LF QPN>G THEN %340

PRINTTALI data are now FILED or DELETED. Encer "K' o LEill che Cemporacy™
PRINT filea omn Ehe RJASCOULTER Jdisk. Aoy othee koy oLLIE loave ©hem
tmrepacs .~

AG=INEEYS: IF AS="" THEM %30

IF AS<>"E™ AND AS<H>"ET THEM 5340

OPFEN “"R” . #1,  "TRSA _NDX™" %

FTIELE #1 .5 AS DILISCS

LSET ODISCS="00000" - PUTeL (1

CLOSE

OFEN "HR” . #1  "CLTR.NDX™ .S

FLELD #1 . % A% DISCE

LSET QISCsS="D00007 : PUTEL (1

CLIOVSE

P N—-

FRINT "All avaigned samples have becn writtes o the TRANSFVER DLN. ™
PRINT OPMN;” sasples reamain opene”™

INPUT Hie "RETURN" to return o malo seeoua. @ EBg
AS=TRT : GOTD LZIBO

HEM

SERASSERTMARSEEEANEEE AR SN EE D OF  PIOCRAR R e R e e s i o e e o o

. Bymbas]l Flles for pgrain sizoc anaslysls progeas

- . CRASYM file

¥ symbols for Coulter Countar inpur progras

30



der f ine (HAKPROJI LD, 203
e £ Lvie f MANGO PHNAM 203
Ao e MANANATAT , Ly

defFine (MAXS 1D, z0D)
de filne{ MAXBEVLCE, s 5
da f Loe { MAKAREA 5
A ins{MANDEPTH , "3
Ao fine{ MAXASTZE &y
def Lnel MAMDLIST, E1-B]
e F Love { MANANS , Aoy
def Ine{ MAaNCWAL 20D
de F ine { UD200 , S ]
def Lme{ UDIO X0y
e e POEFALLT Ay
def ine { HMAXPRMPT, &y
def Ene{ SUMBASE | L)
A f e SUMMoD, 35
def ine CHMAKFHI o 73
dofinc(MHAKPFHILET, 32

daf toe { HANLOLET , a3
define(MAXDIRLET, 2y
defined{TANPFLLET, 173
define{ MAXSTATS ., e kB
el foe{ MAXPFHLILINT, 34)
doeline{MAXSEDNAM, 14)
dee f i ne{ MARCORDLET, 13)
del foel NLINE, 11y
define{ FLELDLINE L]

fra JHEGSYHM file

Foymbal file for jmoct
define(MAXSYSFILES, B
dafine (MAXKEYLET, )
define [(HMAXNTYPLET, 43
delf ine [MANTYPES &y

5. Comaaon Files Foar graln slze analyvsis prograos

#Fpuacom - common ares for fd segment af grafnsize analysls sSsyares
comson fgeacan/ CTeseld{MANCHUSIO),. regnam(MAXREQNAM] . oproaomMAXOFRNAD
Anadar {MANANADATY, =id{MAXSIDY, 6 labdnumi{iHMAXI ABNL™Y

Aanilre{MANASLIEZE), projid]MAKPHROG LU
crharacter crustd F crulse fd for sample set
character regnas f regquestor nams for sample seE
character oproan f sparator nsame for sa@ple sso
character anadszt f analysels date for sample set
charsactier sid sample—id or fleld oo. of sasple
echaracter Labnuo # lab no. assigned to sampla by sed lab
character asilze »
"

character projid project id for sample sec

#Froacom — common for rea which dncluades the welghts & percentage wis

sample
commen Jrsacom =ampl, coar=, sand, fines, gravl,
pRrand, plfines, pEravl, psilt, polay
real sampl, coars, wand, floes, srewl,
paand, plfloes, ppravl, psilet, pclay

fgasccom — comoon lar gralo slee analysis
common Jgetcos/s I
iaedd (MANCORDLETY, londd {MANCORDLET)
device{ MAKDEY ICE), depth{MAXDEPTHY .,
dap{MANDEPTH), dbcem{MANDEFETH)
aresl HAKNAREAD
AsCALA
character labny & lab noesber (o naoasy 1L
character latdd, londd # decimsml degrees lae, Low
character device ¥ sampling device
character depth # watbter depbh at ohlech sample was zaken
characser dtop A depeh of sample at top of larper
character area 7 arva which sample was Caken
characser dborm F depth of sawmple =i bhebtlom of Layed

integer nseftats Fouembesr wf SFaf fond Faad In Tisld-wmaw €L L

@ chpble — Block daras Tar HFE comcpral
bBloch data chipblic
i Lude ahipdols
dacs maxeys J/ MANXSYSFILES f
Wi

L4 ig data conetroel bleock common for HY syvasceem.

40
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LA LT

aote;: since varlous tools regquired different ne. of inputc
firles this segaent Aahculd he saprcified faF sach Eoeal’s
blaock data area.

comman fohpdeb/ maxsys, namea

inceger namea {155 HMANSYSFILES)
WP internsl form o Dilée naese
wrd Ll conraine accesE
wrd 1F on contalons DOR
inceger maxseys f maximum no. of [iles thar may be open

CGeneral librarles for xrain size analysis programs
e ) GEALIBE

#—h— COULTR 19231 asc THI., Z SEPT,. 1982 14:130:18.17

# couwictr — control for Coulter Counter lnpuc

subrowc far couwlcr

characier ans{FANANS)

real diist{MAXDLIST), =lisc{(MAXDLIST)

loe Lude Taacoea

imc bude gpsacom

Integer master, dinirtr, dend, ahead, deheck

Lntogsr guires, sSial

string ic “la dacas T 7

strlimg labiL Dda Cu) Ehee Vo™

mitring lablZ “"Enter diasmeter (ul}™

dJece diist J %
LO24 . GO0, BL2 000, BEAS D00, SL2.000, H06 . O00
322 .000, 256 .000, 303 000, 161 .000, 128 .000,

1O . SO, 80 . 600, 6% . 000, 50,800, 0. 300,
3Z.000, 25400, 20.200, 16000, 12.700,
LG . GAG, &.000, 6.35C, 5,040, & D06,

3170, T.530, 2000, 1.590, 1.260,
1. GO0, LT, L B3, - SO, L2397,
L3S, .250, 1987

call setup(master)

while (shead{dinic, diisc) =~ = EOF) {
call getdat{dimit, dend, dlist, sllst MANDLIST)
2% {(Adimie = dewmd)d
call sprint{dlisc, slisc, dimic, dend, STDHHOUT, Llabl)
for (Mtat = getros(lc.ona MANANSE aAaull) : sztac - = EQF
stat = geotres{ic,.ans MANKANS owll)) {
1f (mull == YES)
M=l
call told {(ans)
if (ane{l) = LEIY)
b e
Lif (ans(b) T = LETN {
call remark {  Respond with ¥ or N-.")
e XL
¥
tf{daeheck {(s2lilsc, dliist Jdinict, dend, lablZ) == EOF)
ek
wcalkl sprincf{dlisc . sliss  Jinlc . dend, STDMNWT, Labkl)

if {stac == LEOF}
et
call aprint{dliuet, wlist,6 dinic, dend, master, labl}
H

CR T

}

call close(xaster)
call remarkd Coucltr sasple inpur Lans. ")

call resarki No sample w@loes? Sxmple entry lgmarasd. ™)

Cetarm

= eved
#—th— SETUF L7001l asc WED., 1S AULC., 1982 LO:47:14.7F64
# setup - initlalize Coulter fnput routine

subroutine Solupd{masTer)

character [Lle{(FIiLENAMESIZE?

Integes getres, null, open, create, master

Amer Lasedas o mcom

repeat | F gor measter Flle same

if {gerres "raw Jdarta master [Lle name: . ", file, FILENAMESTIZE.,
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mull) == EOF)
call srror{ TEOF foar file neams.")
1if {mull == YES)
cmll r--rh("null F1le mams invalid.™ )
elme |
mamtmr = opun{file, APFPFEND)
1f {masler - ERR) {
mastwr = create{ille, WRITE)
1f {(master == ERRKR)
call canct{fLie)
call remark "scarting new file.™)

¥

elae
call remsarki “appending to exiscing file."3
1
¥

wntil {nuell = = YES)

1f {(gecivew ("Prejcct Id: =" prefjid;, RAXTROIID, nuwll) -— EOF)
call scror [ TEOF sntering Project Id. ")

1f {petres{ "Cruime Id: L=, erumid, RAXCHUSID, null) == FOF)
call error{ "EOF on Crulse or Froject 1D specificatien.™)
rTepeat # get requescor’e Dase

if {gectres{ Regquestor: =Ty TEgnam, MAXREQNAM,
mull) =—=EQF)
cenall ervor{“EaF on TequesStor T s Rame reguest . )
wuntil {(muall = = YEd)

repest ? ger ocperator s name
1f {guitres{ " ocperator " s name!.", oprnem, MHAXOPREAM
Aull) == BOF)
call esrrac{ EOF on opesrator = domoe. ")
wanril fmall - = YES)

repeat # get analysis Jdate
1f {(geitreu{ “anelysiec date {(socfdafyrl: .7, manadant, HANANADAT
mull) == EOGF)
call arrocd{ "EO0F for analysis data.™)
untill {mull ~ = YES)
reEturn
el

#-h- GETDAT 2Z773 asc TUE., 1#% EEPT. 1982 1L:7:19.45%
# gacdar — get asaples dacs

subroutine gritdst(dinic, dend, 4dliist #lisc maxisc])
charactar prept (MAKPFEMPT), cva L{FMANCVALY)

intgger dinic, deng, Llen, diofc, diofc, REoires
Intepger maxlet

real slist{maxlet). dliisti{maxlst)}. Sum

doubkle precision dble, coodp

fnclude rasacom

- -

sLtring ocolon E

for 3 = 1 ; 4 <= maxisc ; 1 = 1 <+ 13

=lfacd{dd = Q.0
Suim = 0.0
for (dend = dinit; dend < maxiast; dond = dend + 13 [

1f {dend == B3

call romark (7 Rolative T"® SAND .73
elee 1f (dend == 13 & sSum ~ = .03 {
if {sum <= 9.9 | sum >= LOG.1)>» {

call remark (TSum of relacive T7e for sand musc = 1O00G.7)

duend = dimicz - 1
sum = 0.0
mext

wum = 3.0

call romark {7 Brlatiwe T @ GCEAVEL -7}

}
len = drofc{dbpleddlist{dead) ., LETF., 10, F, prmpt) + 1
wall scopylcoslon, 1, prmpt. 113%

if igweres(proapt, cval, MANCVAL, smull) == EOF)
broeak

Lf (mull == YES» |(
duend = dend - 1 -
et

}
1f (eval(l) == PERIOD & cwal{2} == EO% j [
If {dimie = 143 Frooulter data input (noe check foar 10UX)

brealk
1 (mum S DF.F & swm C= TODH.1) |
Aravi = coara = aSand

17 Egrawl < O,00%9)
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bBreak
Lf (demnd > L3}
breal
mum = D0
dend = 13
call remark {° Relative I Gravwel. 3

[-T-% 3.3

¥
1f {dend >»= 13 {
call Tamark {( Relarive I & for Cravel Suer dus T 100.7)
dend = 12 ;
aum = .0
nexL
¥
e=lne |
call remark {(“Relacive T for Sand must sum ©to LOG.7)
dend = dioic = 1
sum = 0.0
Nnexc
¥
}
i = 1
w = prodp{cwval, 1)
1f (4 == 13
ecall remark{ " invaliid enreyp.™3
dend = Jdeand - 1

b
elas |
slist(dend) - w
mum = mum F slist{dend)}
If (dend =— mamxlst) {
1f (diniz = 14&) {
call remark ("Mazmlisum u diameter reached. ™)
dend = dend <+ 1
Break
3

if {(aum >= 939.9 & Rum <= 100.13% {
dand = dend + 1
break
¥

call remark {("Hex phli renge rosched before suvm X" — LO0G. ™)
dend = 12

ey = D.0

¥

¥
]
dend = dend — 1

reEturns

-
F=h- SPRINT 2205 asnc TUE., 30 NOV., 1982 12:21:18.29
# aprine — priat Coulter @ usmmsPy
asbrovcine smprinc{dlimc, mliar, dinic, dand, ouc, lmabl)
character 1ine(MAXLINE)
real dliset(ARBE)Y, =liat{ARB)
ine lude Taacom
ine lude gescom
intagar i, d4inic, dend, ip, droets, Cry, pPLEY, oult, ndp
itnteger puitlim, putch
doubla precision dble

srring blanks - T, casg 2>,
head ~ Dia () Tya o~

pEty — Ety{out]y
1f {out == STDOUT)
PLEyY = YES
1LE (prry == YES) {
call patlini” Gates Sunmary-" , Sul)
call putch{NEWLINE, owuc)
call putchi{NEYWLINE, =uc)
call peclin lab MHaembsr: - @)
1
else
cmil putlin{(tmag. @ul)

eall putlinglabooem, owuk)
call putlin(blanka, owc)
call putlin{asize, @at}
call putchi{NEJLINE, owe)
1Ff (ptty =— HOY
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call puctlin{(blanks, owuc)
call pucliafeid. out)
call putch (MNEWLINE, our)
call puclin (blanks, ocut)}
call putlin (projid. ocucr)
cmll Futch (HNEWLINE; aut)
call putlin (blaaks, ocuat)
call putlin (cvamid, ouat)
wall pateh (NEYLINE, aut)
call putlin{blanks, oul)
call putlind(regnam, oSut)
call puetch{MNEWLINE, owat)
call pucitn{blanke, our)
call poetlin{oproam, Guk}
call puteh(NEWLINE, oue)
call putlin{blanke, outl
call putlin(anadar, oukb)
call putceh{HNEWCLINE, out)
¥

1f {awizefl) == BICR) |
nap = &
iF fprty = YES)
call purtlia ( Nar asmsplse wro: =T amuE )
call mout (sampl, line, owt, ndp)
1f (proy == YES)
call putllino {THe:t Cosces: -7  owulb )
call mouwut [(coare, line, out, ndpl
1Y (pEogy == YTEZ)
call putlin {"Net Samnd: - ptalk 3
call mouwt (sand, lline, owt, ndp)

3
if (prxcy == YEI)
call putliin (labkl, owae)
for {(f — dend; 4 >— dimls; 14 = & — 13 {
call drofe{dble{dliimse{L}), LETY¥F, 10, 3, line)
call ditafe{dbla{wllest{i}),6 LETF, B, Z, linef{ll))
ip = 19
line{ip) = NEWLINE
Line{ip+l) = EOS
cmll puriind{line, owc)

]

Eeburn
T8
Fehi= DUNECK L1193 awe THU.. 16 SEFT. L9RI 13:32:37.20
fdehwck - to enter values Lo correct fnpues to coultr master file
integer fuaction deheck{slisc, aAlise, Jdinic, dend, Llablll
character ans{™MAXLINE)
rewal dlisrfARA), Sliscrf{ARBE), dval, =mwval, sngl
ftnteger dl, gertiin, prowmps, =1, iptr
integer dinir, dend
integer noall
douwhle preclaifon dreal

for (el = 1 ; =1 « HAXDLIST ; si = =L + L3} i
cail prospt (labklZ ZRROUT)
call proagt (7, new wvalwue: -7, ,ERROUTH
1 (gertlin (Ann,STRIN) == EOF) |
docheck = EOQF
Break
¥

if ansi{ly == PERION & ans{2) —— NEWTLINE)
braas

iptr = §
dval = snglidreal{ans iper U200 null)d
1f (mail == YES)
BTk
for (di = & ; 41 <= HAXDLIST ; <41 = 43 + 13> |{
if (edwal == dliémtCdidd
braoak

}

Lf (dval = = dlisc{al>> {
call reseik{ diaseter specified not wvallkd.")
M

1
iF (dl < #inlc]
dimit = 41
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1f (dL > dend)
Asgid = A1
gval = gngl{drezl{(ans 4ipcr O.-0 mnull))d
LE {mauwll == YESY)
call resark{ " Iinvalid entry .~}
- 1 s
alisr{di) = swvml

¥
L AT oY

=ond
#—h— LINCLRE 188 asasc THU., 10 JUNE, L9BZ 13:1:%3.37
folear = po clear lins asrcay

subroutine clear (Line, lchar)

characeasr lins{ARR)

integer ifchar, L

for {1 = 1 ; 1 €= jehar; 1 = 1 + 13 {
line(i) = BLANK

Feturmn
3T 1
F—h— MOUT 361 asc MON., 1& AVS ., 1982 1lh:7:54.47
T = to copy porcent of gea for mpriac
sabrout lne mwoat {(value, Lliow, owt, =dp)
character lLins{ARBR)
integer outb, drfafce, puctlian, puréh, =adp

double precisfon dble

srring hlanks - =

call puarlin (hlanks, ok

call deofc (dble(valos), LETF, 1O,ndp, Lime)
call purlia (Lime, @ur)

call putch (NEWLINE, ocut)

rerurm

el

.} RSAILIRB

#-h—- RSA 1908 sss TUE., 20 NOV., 1987 12:3:38.73%
# rsa — contral for coarse grain datas inpuc
BuUbBrout ine raas
character ans{HMAXANS), rsize{MAXASIZIE)
real plisnc{MAXPLIST), slist{MAXPLIST), BILIisc{MANDLIST), clist (MAXDLIST)
include rasacom
Ine lude gnacos
integer master, pinlt, pend, chead, dcheck, dinic, dend, L1lfa, oDull
Llnteger BEeLres, Sbtat, plnlg, p-cﬂd, T, ',d.tl. ‘I.K.d.t, 19‘!’
scring ic “Is data OKF 7
wtelong labhl = PET
srring labl2 “Eanter Phi”™
data plist 7 X =
ii1.0, 1.0, 2.0, 8.0, 7.0, €&.0, 5.2, 4.0, 3.0, 2.0,
L., 9.¢, -1.0, -2.0, -3.9, —4.3, —-5.Q /

Eha \a"

dete relee(l) [BIGRS,
rol=ze{2) SRBRICES/S,
relzel3) [BITAS,
ruize(4) JEOS /

ipece = 1

call scopy (reize, iper, asies, lptcd
call setup{sestes)
pialic = B
while {(chead(ans) = = EOF) i
call getwt {(sampl, coers, sand)
call getdar{pinit, pend, pliat, =list. MAXPLIST)
1€ (pleie <= peadd |
call sprintdplist, altiar, piloie. peond, ERROLIT, Labl)
for {(stat = Eetres{lc,ans , MAXANS null) : scac - EOF
erat = geilrusfic,ans, MAKANS nouil))y
1f (mull == YES)
bl k2
call fold {ans)
1f f{ans(l}) —— LETY})
Breal
1¥ {ansfl) - = LETN} |
call romark {(“Respond with ¥ or M. "3
naExr

3
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if{dcheck (Blist, plisc.pinict, pend, labliZ) == EOF)

bhreak
?-11 sprint{plist ,wlist . plnict,pend, ERBOUT, Labi)

1if (Aaratr == EQF)
next
?-11 mprinct{plisc, wliec, pinic, pend, ssscer, dabl)

-lame

call remark{"Ho sample valussil Sampls entry ilgnored.™}

call sloss{(mascec)
call remark{"ASA sample Input done.™)

FEEUTn
aond

#F-h- GCETV 210 asc TUE., 15 JUNE, 1982 16:20:4%.2%

Fgetw - retricsves dismecer aperc, Tvol stores ia proper accay
subrout ine gerv {(aosa, slisc)

charatiter anda{ARD

real alist{ARB), dlist{MAXDILIST}, sdiisc, =resl

inceger iper, 1

dara dlise /7 X
LipZd _ RO, Bl1I.O000, &% .000 BLZE. OO0, s OO0
322 .000, 256 .000, 303 .000, 161 .000, LZB .00,

1O - 600, B0 . &0, Bd . OO0 S0 BOO AD. VO,
32 .000 ., 23 .400 20.200 16.D0D, LZ.700,
LO.080, B GO0, 6.330, 3.040, 4.000,

3.L7O@, 2.520, 2 .000 1.590, 1.260,
1.00aG, _Toa, 63, -300, 397,
-313%, -250, -198/s

ipetr = 1}

adliist = sresal (anae, iptr, 9.0, mwasll)
1Ff foull == YESY [
call remark {“Mull fisid .7)
TeTura

for (i = 1 ; 14 <= HMAXDLIST ; 4 = 4 + 1 » {
1f (ndliet == Jdlimsc(L)2
break

alisc{il) = sreal (ama, iptr, 0.0, owll)

(2 FTY 2]

=

F—h— HEETUP 822 ames TUE., 10 ALMZ. , 1982 1Z2:5%3:5&6.862

Fosetup — to apen or create mester file for grelin size analysis
lanteger function msrtup{amstr, mstc)

charscrer {{le(FILENAMESIZE), line(MAXLINE)

integer ampstcr, mutitr Ffamsir — flag & mstr - [id

integeyr getresn. null, cpen, create, ipocc

1f {getrea{ " Temp output fileonames: =Ty file, FILERAMESIZE, =wall)
mactup = ERR
return

3

1F {(Efile(l) == PERIOD) {
mEetup = FEFRRE
L2 A% 45

elae $Ff (nauall == YES) {
et o = 8O
FEeEfura

Er = YES
mat T = open(file, APFEND)
1Ff {(mmLr - ERR)} |
meTr = create (flle, WRITE}
Af (mutr =—-= ERE) |
esll canci{file)
mestup = ERE
rararn

call remark {(TSrarting New Temp ot Flle.™)

]
elasa

Call remarth(TAdding o enleating temp eout flle. ™)
masetap = GOOD

16

- EaF) |



return
arnd
#f=h~ GCETWT 1349 asc TUE., 17 AUG., 1982 LZ:1:56.85
fgutwe = input routine for Tda sample wealghos
subroucine gertwr (aampl, ococars, sSand)
charactar ans{MAXANS )
real sampl, coars, mand, v, angl
inceygur getresn, 1, nallk
double precision dble, crooap

cepentc |
1f (gerreaf{ Near saaple weidghr. ~, ans, BLANNE | ®@Sull) == EDOF |
null -— YES)Y [
call remark ( No sampls welght encered. )
nall = YES
e

1
i = 1
v = sngl{ocodp{ans_ 1))
1f (3 == 13 |
call remark {(TInvalid sacecy.")
mzll = YES
[T% &4
}
=loe

sempl = w

# poT nert con e walght of sample
1f (getreaf E coarse welght. ~, ans, BLANK, null) =-- EOF |
null == YES) 1
call remark {(“MHo coarme welght entered Ffor sample.™)
mull = ¥YES
mext

}

- 1
= sagl{ceodpl{anns . 1})
f €1 == 13 |

call remark (T Invalid earTy- " 3}
mall - YES

e xl

i
-
L &

= Ll
L=t NS T
f enter net sand Wwelght of sample
If {gecrea“"He: sand weighr ., anm, HLANK,K nuolil) =-— EoF |
ull == YES) |
call remarh ("o sand weight entered for sample.”™)
aull = YES
nexT
}
i = 1
w = maglicradp{ans, 133
LE (4 == 173
cmll remark (TInvalid sactcy-~3
muzll = YES
ek

sand = w

unell (nall = = ¥YES)
TeEDwurm

=na
f-h- CHEAD L1100 anc WED., Z FEB.. 1983 9:3%:6_3%9
# chead — welect stacliom 1d for input o capr

integer function cheadi{anal
characcer ans{ARB)
Integers +«rr. =all
include gamcom
intoger getrem
repest  {

chesd = gertrea( lab Numbec: -5, ans,. MAXLABNUM,.aull)
1f {chead =—= EGF)
break

1f {ans{l) == PERIOGOD} |
chead = EOF
breai

EFfF {malki =—— YES)
call reaark (“No Lab nusber sntered — Enter PERIOD to gquit.")

a7



mime {
Ipte = 1
call meoopy {ana, dprr, laboum, ipord}
repeat
chead = getresd " Ssmplie Td: 2Ty mmm, MANTID, meall)
if (chead == EOF}
broalk 2
1f {ana(l) == PERLODC & ans (Z) == EO05)7 |
chead = EOF
break 2

4f (onull =a YES)
call remark (A sample 1d ar fiesld number must be entercd.™)
-lewe |
iptr = 1
wall #copy {(ane, 1lptr, Sid, 1peEr)
¥
]
umti}) fnonull ~— = YES)
|

unell {(nuell * = ¥YE£)

rEturn
ernd

<.} GRTLIR

Brobhi= RANK 4% aec MON., 2 AUG., LSRZ Z22:ZRA:5%0_.4&1
subroutine ranmk {(ival, out)
integer iwval, ouc
sitring filrst "Flrat™,

mecond “Secoad”™

third “Third™

fourech “Fourch -,

fFifeh "Fifth

awitcheta fwval {

call puclin {(flremt, @uat)
call putlin {(second, out)
call puciin {(third, ouc)
call pectlin {(fourth, ows)
eall puciin (fifch, wout)
1

else
call remark {“Values out of range for ranking routine. "}
call puclin ("~ « . wuL)

TECurn
smend

#F—h—- STCHKE 41H sac WED., 10 HOV., 1982 1i:37:12.72
Furchk — chechs 1f station Eor gea is la stlist of processed Jdaza
imteger funccilon stchik {(si1d, astlimsc, fa)
charscier sld(ARB), stlisc(AMB,ARB), Afsid{MANLABNLT}
fnteger is, 1., equal
far {4 = 1 ; 4 €= e ; L = % 4+ 13 1
Ltpee = (Li-=13opaXTABRHNLEM + 1
Jptc = 1
call scopy {(stlisc, dper, 1ifsid, Jprrd
mEchik = pgual{wid, LEsid)
if (wtchk == YES)
break
¥

T E LT

w el
P=h- TEDCLE 24739 ame MOIN. B AUME., 1983 L4:5%L:33.86
FPeode s — derermines clasas for gesa according to Shepard s classiflication

subroutine sedels {(vame)
character nams (&R}

rual sansill, clysand, silesly
integer iptr, Jptr, scopy
Lncludse Fiadoos

SEring gravel TGRAVEL > 10X7,

% g aa rued TEAND e
=1l TEILT 1
= lay LAY iz

saclasy “SANDY CLAY 7
slelay “SILTY CLAY ™
cleile “CLAYEY SILT ~
wasile “SANDY SILT .

-
L]
-
"
"



aisand “SILTY SAND T
clemnd “CLAYEY SaND —,
meclay “SAN SIL CLAY™
iper = L
Ipecr = L

1f (prravl > 1l0.0) #Hhepard s claseification decsn’t apply
call scopy (gravel, lptr, nDame, Jptr)

e lme {
L (pmand == O.0)
peand = 0.001
if (peile == O.0})
paile — O©.001
1f {pclay == D.0)
poclay - D.GO1
sand = psand + pgravl
1f {(mand »= 7%.0) feample is sand
call scopy {(Sasand, Jpitr , name,Llpte)
eler 1F [(psilt >= 75.0) # sample im sllt
call scopy (silc, jprr,nase lpte)
clse 1f (pelay > 75.0) # sampls ia clay
call scopy {(clay, jpor,.uname, ipocrd
alea # sample isa comblnation of mand, silt aadfor clay
sansil = sandSpsilc
clysnd = pelay/ saaad
silcly = psilc/pclay
LE (oand <=20.0})
1f {eansil > 1.0) # sample fim sandy clay
call scopy {(smelay, 1Pty , aame LpEe)
elae 1Ef (aRilcly < 1.0) # sampla is silty esand
call scapy (slceclay, b v . aams , Lpte)
elae LF (clyand > 1.0) Ff sample is clayey sile
wall scopy {(clailet, jpis onase, Llptec)
alae F sample is sandy wils
call scopy (sasllec Jpir cams,Lptc)

]
else LE (polay <= 20.03 {
1f (uansil < 1L.0) f pample is sandy silc
call scopy (sasilc, jprtr,nams,ipcrT)
amlee 1f (milcly > 1-:0) ¢ sample in silcy wand
call scopy {(simand,jpcr,nams, ilptc)
alen F sample is clayey osand
call scopy (clsand, jpcr,name ipcrc)
¥
elpge 1T {(peilc <= ZFO_0) |
1f {(clysaod <= 1.0} F sample 1is a2 clayey sand
call mcopy (clisand, jpor.name, ipcr)
elee f sample Is a sandy clay
call scopy (asaclay, pLr,name, lpto}

wise # pacnple 15 a sandy silty clay
call scopy (sSaclay, fjpor. . nome_ ipcT)

Feturm

el
P-bi— MOMNTS B3l asc MON. , 2 AUC., 1982 22:33:17.09
Fomlecalates moments aboult LThe mosn
subroscins momntas {({p, eapl, dphit, £, enl, =z s;m3, =z=mid)
real F{ARB), ae@mpl, dphi, «al, a2, «ald, «sab, =i, o
real swm, suml, sum? Sumd, Sumd =}, :ml, =Zwbk
Integer ftp, 1
Bum = 0.0
muml = 0.0
Eaml = .0
aum3 = 0.0
Sumd = 0.0
for (L = 1 ; & <= ip § L = 1 + 1) |
=L = 4 = 1
cr = smpi + mi*dphi
ek = aasas + F(LY
suml = swumn]l + F{L)%cc
HlumI = gsuml * L{EFRcreRZ
sum) = swumd + [(L)%cr=w=]
EBumd = Rums + ({1lJ"cr=*"s
¥
enl = sual/sum
wn?2 = pom? S=oam
en3 = sual/sum
wend = sowd Swom
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zm? = wnd - anl*=F

Zmd = @il — J.O%"anZI%enl + Z®aalee)

zmé = end + enlHd{-&.0%=nd + G.0%enl*enZ — J.0%eale**3)

dphi2 = dphi*dphi

Eemé = zmh - D.5%dphilé*zm2 + 002910667 *dphiZ*dphi2

ER2 = ErmZ — AphLZFf12.0

retwIn

azmaed
#=hi~ MEDLAMN 368 asc MHOMN., z ADG ., L9982 T2:33:24.45

Pfcalculate mediea

subroutineg madlian (. ip,., dphi, smpl. ccmed)

Teal E{ARAB), cowed, smpl, dphi

resl Sumw, =i, <L

inceger 1p, 1

mumm = OO0
for {4 = 1 ; 4 <= 4 : L = 4L + 1Y i
wum = FL{Li)} + sum
LE (mus >= 50.0)
bBreak

¥
wi -~ £ = 1%
et = empl v miftdphi
ctmed = cv = {(suwvm — S5O0 _O)*dphdl/E(L} + D.S5%g4phi

TEEWTn

oo
#—h— CPFRINT 332 ssc MOM., 22 NOV., L9BZ 13:49:23-20
PFgprint — to list gesadarta for pre—-grasp file
subrovtine gprine (fidg, plisc, alieec, Lline,
name, median, mean, sfdew, akew, kurt, =, o8, necdes, lov)
character juak{MAXSID), Llina(ARBY)., omms{ARB)Y
real plisc{ARB), sllsc(ARB), o(AKR), oa(ARB)
real median, measn, stdev, skew, hurg
integer fidg, ptr,. 1, putlin, putch, deofc, nemodes, Index, ites, len,
n, wapr, Lomw
double precision db51e
Laclude rascoms
tncludes glacom
Loelude gabcosm

call putlin (laboum, fidgd
call purch {(COMMAE,  Fidg])
call puriin {add, fidg)
call putaeh {(COMMA, fLldg)
ceall pauarlin (projid . Eddg)
call purch (COMMA,fldg)
cmll puclin {crusid, €£idg)
call pubteh (COMMA, fidg)
call puclin {(reqnam, fidg)
call putech [(COFRMA. Tidag)

sepr = SLASH
n = 0
for {1 = 1 ;: 4 <= F ; 4 = 1 4+ 13y |
LT = index (anadac, wapr)
1f {proe == O) i
n = o + 1
if o >= 23 {1
call remark {"invalid dace In sample.”™)
braak

mepr = DASH
4 =
nexk

anadac{ptr} = COMHA
¥

call puclin (anadac, Eidg)
call pucch (COMHA, fidg)
ecaldll puclin (lacdd, fi1dg)
call pucch {COMHA, fidrl
call putlin {(loodd,., fidg)
call pucch {(COMHA, Fidg)
eall putlin (device, fL4dg)
call putch {COHMA, fidg)
call putlin {aresa, fidg)
call pueech JC0OMMA, fidg)
call putlin {(Jdepih, Tidg}
call puteh {COHMA, Fidg)



cell puclin (dtop, fidg)

call putceh (COHMA, fildg)

cmll putlin (dbotm, fidg)

eall putelh (OMMA, fildg)

call diofec {(dbled(sampl), LETITF, A, I, lins)
call putlin {(line, EFidg)

ceall putch (COMMA, fidg)

call diofe (dble{paand), LETF, 8, 2, line}
call puctliin {(line,., [lag)

call putch {CGMAmA, fidg)

call diafc {(dhlei{pgravl}. LETF. 8. 2. lins)
call puctlin (lime, Tldgd

call putch (COMMA, fidg)

call dtofc (dble{peilc), LETF, 8, 2, line)
call putlia [(lilme, fidg)

call putch (COMMA, [idg)

call diafe {dble{pclay ), LETF, &8, 2, liae)
call puclin (line, Fidg)

call pucch (COHMA, fidg)

call putch (NEWLINE, fidg)

call putlin (name, fidg)

call pucch {(COHMMA, Tidg)

call deofc (dble(median), LETF, 8, Z, lin=)
call putlin {(lline, fidg)

call puteh (COMMA, Fidg)

call drofc {(dble{mean), LETF, B, 2, lina)
call puclin {(line, Fidg)
call potch {(COMMA, £f1idg)
call diofc {(dbhle{ewtdew), LETF_ 8,6 2,  1ins)
call putlin {(line, fidg)
call pucch {COMMA, K& Eldg)
call deofe {(dble{(eskew), LETF, B, 2, line)
call putlin {(line, fildg)
call putceh [(COMMA, Fidg)
eall detofe [(dbBEle(kurt), LETF, &, Z, line)
call putlin (lime, Tidg)
ceall puteh [(COMMA, fidg)
fory (L = L ; 4 £ 3 ; 1 = 1 % L) { Fourpur sodal classl-3
ceall deafe (dble{ae(1)), LETF, 8, 2, line)
call puclia {(l1ine, Tidg)
call pureh {(COoMMA, Tidg)
call decfe (dblefos{(l’3, LETF, 8, 2, lins)
call poclin (line, fidg)
call putah (COWMA, Tidg)
]

len = oo {(omodes, Zine, T
calli puclin (iine, fidg)
call puteh (COMMA, fidg)
call putch (NEWLINE, fidg)

for {1 = 1 ; 1 <= MANFLIST [ 1L = 1
call dcofc (dblef{plisc{il)), LETF
call potliim (line, Cidg)
caxll putch (COMHMA, £fidg)
call deofc (dble{sliscf(i}), LETF, &, 2, lio=)
call putlin (line, fidg)
call putch (COMMA, fidg)

LE (8 =-— 8 )
call pucch (NEWLINE, fidg)

-+
-

call porch (DOLLAR, 2idg)
call putch (NEWLINE, fidag)

T&iurn
el
F=h~ MODE 1100 asc MON.._ 2 ALZ. . 1982 22:3%:39.89
Focalculaces mode of sample
mubroutine sodes (os, o, f, s=pl, dphi, 1ip)
real os(ARB), o(ARB)}. f(AKER)
real dphni, dell, del? =i, xem, smpl, =Ff, =o
integer Lp., 1. 1ih. jh. mono, Lim. ib
for (ih = 1 ; &h <= 5  ih = ih + 13> {
Slih) = Q.0
osf(ih) = Q.0
¥
in = 1
dell = O.10
for (4 = 2 ; 41 <= 1Ip
ci—

delz = £44) — £ 13



if ((del2=doll) < U.0 & del?2 < 0.0 3 |
iT € CECi=1) — B.0%dphi) > 0.0) i
=t = 41 — I
rwm = capl + =i%*dphi
mf = ¥(1-—13%
i = 1 + 1
af(ih) = Xam
oe{ih) = =f
ih — ih + 1
}
1
dsll = del?
}-or: modes in order of decreasing stcength
monos = Lh — 1
Lim = monoos - 1
for (A = 1 3 Ih <= Iim ; ih = 4ih *+ 13 {
4ih = moanos — 1h
far CJh = L 3 38 <= 3Jih @ JFh = fh + 13 |
Lf ( (os{ih) — cx(jih+l)) < O.0) i

eaf jih+l) = os{jh)
oul ) = =0

= T aljgith+L3

el pihsl]) = al ikd
aflind = =o

3

k
¥
returm
anraad
f-h— PPLOT Z127 asc THU., Z1 APR., 1983 15%:0:11.9%
fpplor — To creates & princer ploc

subrourine pplot (mid, 1inie, end, plist, slisc, Liae)
characier sid{ARBY, line(ARB}

inmteger inic, end, L, ns, latop,., fsctoep2, =, Ifix, deofe
real plisct{ARR}, slisc{ARB)

double precision dble

inc lude gstcom

string blanks - =

call putch (DIGL, STDAQUT)

call putliin {(“Lab number: -, STDOUT
call putlin {labauwv, STDOUT)

call puclin (7 Field nouaber: =T . STDOUT)
call putlin {(aid, SETDOUT)
ceall puteh (NEWLINE, STOOUTY

call putlia (T HISTOGRAF. . STDOUT)
call putch (NEWLLILNE, STDOUT)

call puatceh {(NEWLINE, STDHWLT)

call putlin {(blanks, STDGUT)

i — O

call itoc (1, line, 23

call putlin {ldne, STEOUT)

for (i = 10 ; 4 <= LOO ; 4 = 4 + 103 {
Lemn = ftoee (1, line, %)
for {(a = 1 ; m £= 1 — leam ; = = o + 13

call putch (BLANK, STDOUT)
call purliin {(line, STDGUT)
3

call parch (NEWLINE, STDOWT)
call putliin (blanks, STDOUT)
for (i = O ; 1 <= 1038 ; 4 = £ =+ 13 {
1f (wod(i 10) == O3
eall putesh (PFLUS, STDOUT)
elae
call puteh (UNDERLINE, STDOUT)
1

eall putch (NEHLINE, STDOUT)

wall putliia {(Blaocks, STMILTHY
eall pucreh {(BAR, STDOT)
calil purch {ALANE, STDEUT)
call pureh (WNEWLINE  STDOWT)
for (o = MAXFLLST  me >= 1 ; oo = aos = 13 {
for (m = 1L : m <= 3 ;. m = o + 1) |
istop = 1fix (slisci{ns) + O_.5)
1f m == 23 {
call putch [(BLANE, STDHIUT)

B2



call pursh
call deofc

(BLANK, STDOUT)

{dble{(plistimal}}, LETF, 5.1 _ 1lime)

call putlin (line, STDOOWUT)

call purch
call putokh

lemn = Llboc
for {4 = 1

CRLANK, STDOUT)
(BLANK , STOOUT)

{fiscop, line, 43
3 4 €= 3 — 1lem ; 1L = 4 -+ 1)

call putch (BLANK, STDOUT)
call puclin (Line, STDODMGUTY

call putch

call parcch
}

=Ll

call putl
call pucch
for {1 = 1

(BLANK, STDOUT)
{BLANK, STDOUT)

in (blanks, STDOUT)
{BAR, STDOUT)
i A %= dstop ; & = 4 + 1 )

call putch (RBRACK, STDOUT)

call putch
call pucch
¥
il

THLMIT
and
#F—h— HPFLOT 2313 a

fhplot — Lo creaa

(RLANK, STDOUT)
{NEWLINE, STDOUT)

me THU. , 21 APR. ., 1983 L13%:0;37.40

te a printer plot

subroutine hploc (sid, inic, end, plisc, slisc,
character sid{ARE}), liane{ARB}
invegey inic, end, 1, wns, iscop, lecopl, mn, Iifix, dcofc

fual plist{ARB)

» miime(ARN)

double precision Jble

Inslude getco=

matring blanks

call puteh (DICL, STOHOUT)

call putlin { Lad numbar: =T . STROUT)
call patlin {(labmnwe, STDOHENIT)

Field mumber: « e STBOUTY

call putlin {°
call paclin (=

id, STDOUT)

eall putch (NEWLINE, STDOQUT}
CUMULATIVE FREQUEMNMCY CURVE.™, STDOUT)
call putch (NEWLINE, STOOUT)
call purch (NEWLINE, STDOUT)»
call putlin (blanbks, STOOOT)

call purlin {7

2 = O

call Leoc (4.

call putlimn {1

far (1 = 19O ;
len = itoc
Feor [(m = L

Lime ., ZE3J

ine, STDOUWT)

1 €= 100 ; & = 5 =+ 10}) {

Ci, line, &3}

i m €= 10 ~ Jen ; @w = @ + 1)

call pucch {BLANK, STDOQUT)

call purlin
¥

CLime ., STOOUTS

call putch {(NEWLINE, STDOUT)

cxll puciin (b
for (1 - O ; i

lankw, STDOUT)R
<= IO ; £ = & -+ L)} 4

1f fmod{i 10y == 0O)
call putch {PLUS, STDGUT)

=l

call putah [UNDERLINE, STDOUT)

¥
call puteh (HEWLINE, STDOUT)

esll purlia {blanks, STOOUT)
call putch {BAR, STIMMWT)
call putch (BLANK K STDOUT)
ecall puteh (NEWSLINE, STDOUT)

Eor (e = MANPLLST ; ne 2= 1

For (m = 1

isctop = ({fix {(slisctins) + O.

if (mn ==

i s = am — L) {
: o L= o o\ o= @ = 1) {

52
x)

call parch (BLANK, STDOUT)

call pator
call dbtofc
call purtiian

(BmLANK, STDOUT)
(dblelfpligsedn=)}), LETF, 5,1, ,14n=)
(lime, STDOUTY

53
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call pureh (BLANK, STDOUT)
cmll putch (BLANK, STDOUT)

Lemn = ltoc {(istop, llns, &3

for €4 = 1 3 4L €= 3 — len ; 4 = 4 + 1)
eall puteh (BLANK, STDOUT)

call puslin {(line,. STDOUTHY

call puteh [(BLAME, STDOUT)

call putcsh {(BLANK, STDOUT)

call paetch (HBAR, STDMUT)

1f (imetop =~ = O3 §
for (4 = 1 ; 1 <€ dscop ; 4 = 4 =+ LY

call purten (BLANK, STDOUT)

call putch (BIGK, STDOUT)

¥
call purtch (MEWLINE, STIDOAIT)
e T

¥

alse |
call puclio (blanks, STDOUT)
call putch (BAR, STDOUT)
¥
call puteh (BLANK, STDDOUT)
call putch (NEWLINE, STDOUTY

¥
TeEurm
oo
P—h- GETWDL 397 aac MON., 30 AUG. ., 1982 15:18:51.25
Fgerwdl — recrieves word froms line checking for length & nulls

integer [uncilon getwdl (Iine, pir, warabl, maxsi=)
charscter line{(ARR), wvarabl{AREB)
integer gelwdg, maaalz, ailze, pir
sixe = gerwdg{line, por, varasbhl saxsiz)
1 {(Sfge €= O}
REetudl - YES

elee 1If {(salze > maxwmi=z=) {
call remark {“Fleld oo fong. ")
Betwdl = YES
}
clea
Bertwd]l = X

returm
iyl
#—h— GOPEN 1415 asc =bN. K 22 MOV, 1982 13:2&6:=2.37
¢ gopen — Lnlctialize GHETAT Tiles & paraselers
inceger funcrion gopen (fidr, fidg, delpni, lined
charscter (Lic(FILEMAMESIZE), line(ARB)
inceger gerrea, null, open, creave, fidr, fidg, getf
reasl delphi

Ropmm = OR
repoat # ger mmscor file nase
Lf (geitresl{ raw data master flle name:." ", file, FILENAHMESLIZIE,
aell) =—= EOF)
call earrocl"ECF for file mame. ")
B {(mull == YES)
call remark{ "aull flle name fnvalid.™)
alwme |
fidr = wpen{(flilw, READ)
if {fide == Emajy |
cmll cant {(filel}
Lreak
¥
)

¥
wnt Ll (null = = YES)

® pe: pre-grasp Lle naoce
if {geeres{ " Pro—grasp flle nmname:.”, file, FILLENAMESIZE
towl 1) == EDF)
cxll errar "EOF for flles name." 3
1fF fnull == YES)I
call romarkei{ null fSle name -7}
Fidg = EOF
1
“liee I



fidg = open(file, APPERD)
1f (fady == ERR) {

delph

Fidg = creace{file, WEITE}
Lf (fidg == EmRR) i

comll canc{(FLile)d

gopen = ERR

]

call remark{ "secarting new file.™)

lee
call resarki appendling to sxisting filile.* )

i = 0.0

rabuwrn

v

#—h— CDATR 4343 asc TUE., 23 NOV., 1982 13:3:25%.0%
= recrieves dara from masterfile = aample id apecified

# gdacr
Lavegs
chara

real
cwxal

¥ function gdatr (mastaer, plistc, alist, e, Lline,

crer 1flab{MAMLABRNUMY)
1ine{ARB), bLlabl{MAXASIZE)

plisc{ARB), =mlisc({ARB)

sreal, aval

pend )

integer saster, ploitc, pecd, stat, geitlin, getwdg.index, 1, J.
tuceger len

integer iflag, equal, ipzr, ptr, =rr
include rascoms

imncloade poacoms

®Ltrim
satrin

E tag ~22>7
B Starms e

srring arss ~TRSAT

# Tac

risve rvesa data for aspacifisd =id

(el = 1;: mf <= HMANPLIST ; nf = af <+ 1) {
sliscinE) = Q.0
H

iper = 3
call getwdg{line fptr fflab HAXI ARNLIM]}
if (equal{labnum (flab) == HO} {

izl L

call roemark (TRAZSA dAates cut of ordar in dnpus f£4le.")

mrr = EIR
return
1

call getwdg{liine, iptr.blabl HASASILIZE)
if{eoqual (blabl arss) " = YES) {

cal]l remark (THSA data out of seguence in master file.")

mrr = ERR
Felurn

if (geclinf(iine ., master)] = EQOF) {
eErr = ERH
TECUER

iper = 1
call gertwdqg (line, ipzr, aid, HAXSID)

if {geclin{line , master) —— EOF) |
cerr = ERR
Fetadn

iper = 1
call genwdg (line. ilpcr, profid, MANPROJIID)

1f (gerlilin{line master) == EOF) |
erE =
CeETurn
i
1per = L
call getwdg (line, fiprr, crusid, MAXCRUSID)
1f {geclian{line mastwar) =— ®EorF) |
erc = ERR
Lo S FE o
3
iprer = 1
call getwdg (Line . iptr, vregnam, MANREQGNAM)
if (meclin(line maRler) == EOF) { fakip oproams

call remark {"Raw data master file EOF - ercl.")

exrr = ERE
T E AT

if fgetlin (lidne master) == EaF) [

5H



call remark {("EOF retrisving anadast.™)
err = ERR
T®ETarn
¥
ipreye = 1
call gerwdqg (lime. ipir, anadat, MAXANADAT)
if (gevcilin{line mastecr) =-— LEOF) { d#ger saspl
call remark ("Error tetrfieviaog sample wt.")
mre = ERR
reLurn
¥
ipeey = 1
aampl = asarcal (idne, iper, 0.0, omil)
i1f {null =—— YES)
call remark ("Mull field for Sample w©.")

1f {getlin{line,master) == EOQF) # ger coars
call romark {“EQF retricving coara data-"}
a=rr = ERR
Twrura

iprr = 1
coars = sreal (lLine, ipetr, O.C, oawll)
4¥ (mull == TES)}
call romark (“Naull field for coars data-"3

iF (getlin(line , saster) == EOF) Pgut sSand
call remark {(TEOF recrieving sand we. ™)
Terurn

ipre = 1
sand = srealf{liins, iper, O.0, oDail)
L {oull = YES)
call remark {(YNull fiald rerrieving mand we.")

for (L = 6 3 £ <= MAXPLIST ; 4 = 41 =+ 1) |
Fger relative percents for sand & gravel
if (geclin{line master) =—— BOF)
Lreak
14Ff (lime == ctag | linse == wzare)
breaix
fipre = 1
aval = areal{lime, iptr, .0, mull)d
for (] = MAXPLIST ; j >= ® ; § = § = 1) §
1¥ fmwanl == plisci jd)
Break

1% (j € B) [ feample phi valus nor found Iin pliac8—
HAXPLIST
call remsark (PRl value on Lline mor im RSA phi ramge." )
v = ERR
Feturn

]
slisclj) = sreal (line, iper, 0.0, mull}
Af (oull == YEZ)

call remark (TNoll field in BRSA data.”)
1f (L >= MAXKFLIST)

i = i 4+ 3

Breai

¥

if {iline = = cagd |
1f (gerliin(line, masrcer) = EOF {
Edate = ERR
call remark { No nav found for sample.” )
I"-I.l.ll'n

¥
pend = 1 — 1
1if (Len == EOF) 1
call pucifno {(“"Kesa data no: found for laboum: b ERmROUTS
cail purlin {labnoam, ERRGUT)
call putch (NEWLINE, ERRGUT)
Edare = EOF
]
elue
gdmLs = O
Tel o

et
F—h— GDATS 300 asc MON., I2 NOW., 1982 i4:22:04.93
4 gldars — rertylevesr date froe masierfille = sa=aplye 1d speclfied

56



integer functlon gdats {(master, ywliasr,K slist, err, lime)
character L1flabon{MAXLABRMNLMY,
line(ARR), blabl{(MAKASIZE),
#200(&53, adIC{3I)
real ylisc(ARB), slisci{ARE)}
integer maptar, dinle, dend, star, gerlin, geowdqg, indewx, 1, goecw, loo
itnclude gracoms
integer iflag. equal, iptr, piy, &rr
sering tag “>>"
BEFLng STars ==
dartae aZOOJ{1l)/DIG2ZS, aXOoO{(2)/ G160/, aZO0(3I VW /DIGOS  a200(4) /205
a0 L) BICIF, adO(2FISDICOS, aldO(3)/reasy
# retrieve dacts for a2 and then =3iD

f <= MANXDLIST ; af = af + 1)

Lflag = O
1f fgeclin(line, mastar) == EGF)
gdars = EOF
return
b
repest |
if (Lhime =~ = cag » {
call remark (T Input Ffille out of order looking for COULTER. ™)
EdAars = EQF
Feluais
}

fipegr = 3
call gecwdq({line,ipir . iflabaol)
L (8flay == O
pET = 1
call scopy (L1flabnun, L. labnum, ptrc)
Lflag = 1
¥

wlew if {wqual{labnum, iflabn) == =NOG)» [
call remark {"Inpur file our of orderc.™)
STy = RRR
braak

alaa
Lflamg = 4flmg + 1
call pecwdgi{linse, iprr._ blabl)
1f{equal (blabl aZ00) == YES)
iovdeax = 1
wlse LY (equal{blabl a30) == YEIS)
Llndex = 2
elaw 1
call romark {("Imvalid apesriture diamster £n masteor file-“3
=rr = ERR

rerwen

¥

Af {geclio(line master) == EGF) { Ffokip sid
err = EBRR
recurn
1

if (geclin{line masrter)] == EQOF) {1 fskip praojla
ery = ERR
reCarn

1if (gerlin(line masrer) == EQF) | Ffakip cruaid
wry = ERR
regurn

1f (Rerlinglins mascer) == EOF) [ fakilp regoas
wrr = ERH
2
3
if {gexlind{line . mascer) == EOF}) §{ fekip oproam
wrr = ERR
return
¥
1f (gertlinf{lines mastar) == EOF) [ fakip snsdst
ere = ERR
T urn
|
F now et apart.diam, Tvoluoe for apecliisd apert. dlaem
for (f = 1 ; 1 <= MAXDLIST 4 = L + L3 §
it (getlindline mastes) == KOIEF)
Break
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1f {line == tag | lina == acars )
bramsi

1f (idndex == 13
call gectw {(Line slisc)

2lae
calil geiv (Line,¥lisc]

1
unt il {(iflag =-— 2D

1f (iFflag < 23 {
=all purlin {“"Coulter Dmrta nac found for lab number: -7 . ERZOUT)
call puclin {labnum, BERROUT)
call putech (NENLINE, ERREOUT)
Edats — EOQF
3
ocloe
gdata = OK

Feburm

e
P—h— CDATH 1278 asc MON., 11 APR., 1983 13:36:28.25
Ffgdatn - reads field-nav identifiers faor gstac
fnteger fusncelon gdatne (fide, Llime)
csharacter line{ARB}, 4iflabm{4)
inceger fidr, 1. gecwvdg. =qual
Imc lude gutocaom
include gsacom
Ime lude Faacom
srcriag naw THAVT
fptr = 3
1f (gervdg{iine, 1fperr, Llabaw) == FEOF)
call errar {(TEOF reading Laboos far Tlield rec.™)
1f (equal{(labav,labaum) ~ = YES}
weall srror ("HMav 4 out of order o Input [Lle.™3}
1f (gertwdq(line, iptr, iflabmn) == EOF)
call wrror {({"HAV not present Lo fnput [ile. )
1f (equal(iflabn, mav) - = YES)
call errar (THAV nor preseanc i cthe iopuc fille.™)
1f (gesvdqline, dper, lacdd, MANCORDLET) == EOF) |
call remark {(“No laticude for sample in field-nav file.™}
gdarn = EAR

TEturn

¥
1F fgetwdgiiline, Iptr, londd, MAXCORDLET) == EDF)
call Temare (Mo longitode for sample in filiecld-nav f£ile. )
gdatn = ERR
TE&TWrn

1r (gerwdg(iline, fper, device, MAXDEVICE) == EOF)
FeELWTn
Lf (getwdg(line, 1plr, area,., MANAHEA) == EOF)
reLwIn
if (petwdg(line, Lfptr, deprh, MANDEPTH) == EOF)
retarn
1f (getwdgfline, iptr, drop, MAXDEPTH) == EIXIF)
TeECwrn
if (getwdg (liome, ipEkr, dbat:s, MAXDEPTH)Y == EOQF)Y
TeLwTN
L1 S £
oTd
#F-h— MPVC Bif asc THU., 5 DEC., 1982 15:20:5.05
#fmpvec — calculates modificd percentc volume
subrour ine mpwe {(salisy ylisc didnfic dend}

real slisct{ARB}, ylisc{aRB),6 k{3I}, =

real AL£0(3), vymian, asinl, abs

lateger 1L, «re, crover, dend, diaic

G = (welisc{(22) + slisci(Z3) + sSliseced2&)) F 4 {ylisc{22) -+ ywiliimr{Z3i) =+
ylimed2I&))

for (i — 1 ; 4 <= 3 ;
k{d1) = {(slisc(IZl+il
dAE{Ly = aba(kd —
¥

1 = 4 + 13 1
PR villmc{2l+4]
LIS 8]
yminm = aminl (d4Ff{1), ALE(23D
yole = asminl (LLEL3),y=in)d
for (£ — 1 ; & £= 3 3 1 = & + 13 |

1LY (JdALf{L) == wadn}
bBraask

i
1) = {1y
# devtermine cross-—over ohamowe )



cere = 3

if (aba(k{(l) — 1L.0) < abesl{kicre) - 1.-033
LT - 1

1f fabaik(2) - 1.0) < sbsi(kisro) = 1.033
cra = F

crower = XL + oro
for {1 = srover ; & €= dend ; 1 = 1 + L3 |
mliat{i) = yliat(dlj"'ed

e Lol

wnd
P=n= HUHRY 527 msc THLI. L 3 oDEC ., 1982 15:20:7.%L
¢ sumry — compute results of Coulter input

HUbroutine sumry{(slisc, paum, Jdinilc, dend)
real sliac{HAXDLIST). peum{™MAXPFHL ¥ . St
integer dinit, dend, 1. 1ip

for (1 = dend ; 1 2= dimict ;: 4 = £ — 1)
peum{i} = 2.0
Bum = C.0

ip = 14

far (1 = dend; 4 = diofite ; 4 = 4 — 13
psun{l) = slist{ip) + slisc(ip+l) + slisc{(ilp*I)
ip = dp = 3
sum = sum + pesum(i)

¥

for (1 = dead ; 1 >= diamic ; 4 = 1 — 13
paum{i) = paam{i) * 100. / su=

e Garn
end
F~h- WTFF 1001 asc THI., ¥ BEC., L1982 1%:20:10.84
Fuwelfp - caleculate weighted frosgquency percentages
subroutine wtfp (pliac, aliascl
real plisc(ARB), slisc{ARB)

resl soos

tomteger 1, LF¥lap
includs Teacow

fines = sampl -~ coars
pfilonens = Ffiness/ sampl
faor (2 = 1 ; £ <= T ; 4 = gz + 13 1 # calculate walghted coulter data phill
- phi¥5
wliacd{i) = pfinea mlisc(l)
¥

prand = sand/wampl
for (1 = B ; 4 <= 12 ; 41 = 3 =+ 1) { # calculate wwighted raa sand walues
phia — phld
?lllt(iJ - pesnd¥*slimc{i)

Rrevl = costs — sand
peravi = gravi/aampl
for €4 = 13 ; 4 <= MAXPLIST ; £ = 4 + 17 | # calculata weighted gravel phi-—
I - phi-HAXPLIST
slisc(il) = prravi®*slisc{i)
¥

Fcalculate totml analy=xis of weight of sample
sum = 0,0

for (1 — & ; 4 €= F ; £ = £ + 1)
memm = wum 4+ wldse{d)d

PELLE = o

mam = .0

for (4 - 1 ; £ <= 3 ; L = 4 + 1)
wum = wum + slisc{i)

peElay = mum

pEgravl = prravl®*lOod.Q

pusnd = peacd*i00.0

pfines = plfines®*l00.0

retufn
wod

F—h— HPRINT 2131 ame THU., o DpEC., 1982 L5:20:L6.9%0

# mprin: — copy graln size datse 1o masgcesy flle
subrovtlne sprint{diise, slilst, dinle, dend, out, Jlabkl)
character lLina(MAXLINE)

59



real dliasc{ARB), alisc{ARB)

intsger i, dinfe, dend, ip, deafe,

double precisiaon dbhle
Ame Lude rsacom
fne Lods goadsoam

srtring blanks x REag T3T

call puten (DIG1, STOAOUDTH
cmll putcahn (NEWLINE STDOUT)
call putch (NEWNLINE ,STDOUTI
call putch (NEWLINE , STDOOUT)
call putlin(tlanks,. ouc)
call putlinlabous, owE])
call putch (NEWLINE., ouc)
call putlin {(blanks , oul )
cakll putlin {sid, out)

zall puctch{NEWLIKE, ocuc)
call putlita(blanks, oucd
call putlin{pro jid, ocuc}
call puteh (DASH, ouar}

call putlin{crusid, out)
call putch{NEWLINE, owc}
call putlin(blanks, owucl
call porlisn (requas, oSub)
call putch (NEWLINE, out)
call putlin (blanks, owcl
call putlin (sanadac, ooz}
call putch (HEWLIME, owut}

ndp - X
e=2ll patlin (blanks, <o)

call putlia { Sample wi: ==

emll mour (eampl, line, out
call putlin {(Planks, @ut)
caxll paselin {(“pprawls: etieayll
call maut (pgravi, lise, ou
call putliin (blanks, Sut]

call porlin (“psacd: Pl 1L 3

call mour (pesand, line, ouc
call patlin {(blankm, owe)

call putlin ("pfliaes: LT euT)
call mout (pfines, Line, @ut,

call purlin {(hlanks, ouws)

call putlin {“psile: =" ot )

call mowne (peile, 1lime, our
call putiiao (blanks, ouil)
ca2ll putliin {(Tpolay: T

call mour (pelay, line, owt,

call pusch (NEWLINE . e )

ceall putlin (Blanikks, sab)
call patlin {(labl, ot}
foar (1L = dend; 4L = dinle;

call putliaiblanks, cutd

call fcofc(dble(dAlimc 13},
call dtofcl{dblal{slisc{i >},

ip = 19

iinel{ipd) = NEWLINE
Iime(ipri) = HGS

call parliondlime, outd
1¥f (i == dAimir})

our
» GuwiL}
w g )
out }
e, odpld
« odp)
mdp ¥
. EAp)
oug )
ndp )
L = 1 =
LETF,
LETF .

cmll putch (NELLINE, owtd

i

Telura
=l

f—h— HEADRE 1273 ass WED., 1 JUIHE
Fhoeadr — Lo ot ol header [or paiat

subrout ine headrc
Lo Lsde  gsEcom
inc lude gsacoms

call pguccech (RIGL, STIMAIT?

call putiin (7 Lab numbor:
call purlin (labnwv, STDOUT)
call putch [(NEWLINE, STOZGUTY
call putlilia (7 TVield oumbec s

call puciin (aid, STOHOUTY

call putch (MEWLINE, STDOUT)

osll pusliio (7 Locacion:

wcall putlisn {(lacdd, STDORKDGUT)
call putch {OCONMMA & STOWUT )

iy

idr,
a,

Zz
2

»
-

Lime)
Idna(11 3}

1983 L5:32:42.78
coar Lme

=

STHOUT ¥

&0

STDOLFT )

e STDOUT)



cnll purlin (blanks, SETDOUT)

call putlin {(loadd, STDOUT)

call purten (NEWLINE STOHOUT)

call putlia (7 Saspling device: + T . STDOUTY
call puclin (device, STOOLUT)

call purch (NEWLINE., STDOUT)H

call putlin (T Water depth: =T . STDOUTY
call purlin (depih, STIHUT)

call putch (NEWLINE, STOOUT)

eall puclin (T Top depth: =T . STDOUT)
call putlin {(dioep, STDDUT)

call puclin - Borrom depehs -~ ., STDOUT)
call putlin {dboem, STINMIT)
call putehn (NEWLINE, STDODT)
call putldim {7 Sampling arca:r =" e BTODOWT )
call purlian (area, STOOUT?I
call pureh (NELINE, STOOUTY
call putch (NEWLINE, STDOUT)
call putcoh (NEWLINE, STDOUT)
rerurn
e red

d.) IGELIR (ltbrary for inclusive graphlcs compuracions in GETATD)

F=h=- LGST 3ITHH asc WED. i JUNE, 1983 13:58:=1.72F

Figmr — inclusive graphic artactiscics

subrourine igar {(plisc, clise, mawlias, line)

character Linmne{ARR)

integer maxiie, ighscwe, L, j, der, ifcesevua, k, ncip, max, 1&8C

real celisnc{(lT), pliac(l7), coef{l?.3), puel(lOC}), csellloO},
mearn, sldeyv, median, skew, kart, cepln, aval, bewal, cfpd ¥,
peal(?y, delia, =CLF3, ¥»(17)

#ffor aplicacion with gea pilist = ghi values : clisc = cum.freg.XIs
daca cfp{l) /3.0/, cfpi{2) FlB.7, ofp(3) F25./, cfp(4) 750.5,
clpi{Sy F75./, cifpio) /B4 ./ cEp{73/95./

Finvert data so xiphi) ia increasing
3 ™ maxlim
Fae (L= L: 1L €= 17 ; L = L + L3 1
=i} = plisc{ i)
¥LL) = «linef 3}
J: = Rk

Flghscw — = lghescwe frow IMSL Library s«ee w»ol.L[L June, L1981

» wmad e L L coaslficrleonce oo -Pprbql-‘g.ﬂ l:fp_phi ST
maw = 17
maxlis = 17
call ighscuw (%, ¥, maxlis, coef, max, ter)
4F Llee == 12G) |

call putliin ("Error i computing IGSTATS: - ¢ ERROUT)

zall error {“row dimeaslion (s less than maxlis — 1.3
}
1¥f fLer == 130)
call erroer {"Erroer ia compurting lgeacace: maxcal die € &.7)
Lif (lexr =— L3LE) {
call purlinm (TError in compuring LOSTATS: =" . ERROUTY

call error {(Tinpuat aboisss ares not in ascending order. " 3

}

Papproslmate the phl valoes for Lthe required cfip’=
ncfp = 1
ler = 1

repaat 4

toar {(fi=dec;i<=1TF;i=di=+13 {
1if (w(d) >= cEipi{inclfpli)d
Lroak

]
L (y(L) == cfpi{mcipdd {
peal{mefp) = =(i)
flesr = 4 = 1
nefp = ancfip 4+ 1
M xt
]
§ = 4 = &
paall{l) = ={ 3
For (1=2;1<=102; i=1+1)
Ppesel{iy = peeli{l=-13 <+ G.0L

[+1]
™



call fcaevn {(x, ¥, maxlia, coef, max, pwel, csel, 100, isr)
Af {ier == 33} {
cenll monier ("X{1).~,={1), 3, L)
call monive { pescl{ld.” psel{l), 3, 13
call srror {TlLowsr limit in search s less cthen lowest ghi.™J

1f {ier == 34) [
call sanfer ("x{maxlis)-" m{ma=xliad, 3, 1)
call monfer L Tpasl{l00).", peel{lDO) 3' 1% ]
call erreor {(TPeel{l0D) is greater Chan last phi valuae.")

fdetermine where desired «fp 1e on graph
for (1=l 1i<=100;Li=4+1D [
1if (cfpincfp) €= casl{1))
Bremhk

¥

if {4 > 1003 { Fpcal 1is barween .99 and 1.00 or 1L.99 & Z2.00 or ebc.
delra = {cfp(ocfpl-cael{l00} 3D . 01L/{y{ 4+l J—cuanl{lOD)) = peel{lon)
pecal{incfp) = deltca
mcEfp = ncfp + 1
isax = 3

eleae |
finterpolete betwesn hundradchs of a phi
dalea = (cfpincfp) — casl(i-—-1)3m0D 0l/{eececli{l} — casl{i—13})

poal{incip) = delia + pasld{i-1D>
necfp = ocfp + 1

isr = J — 1

¥

¥ untll (acfp > 7))
Foracimcices using inclusive graphices me=thod
¥ refarencas: SBee FOLE
frow cfp (1—7) = 5,16,25,30,75,84,95
* peal{l-7) = coarreapoending phi valoes
Pocherefors , =
call hesde

call putlin {(Tessnas INCILUSIVE CRAPHICS STATLISTICS el Al | S

STDOT )

call putch (NEWLINE, STDOUT)

call pusteh (NEJLINE, STOROUTY

median = peal{s)

call putlini{™ Craphic Median: -T . STDOUTI

call mout (median, line,K STDOUT,
mesn = (pocali{Z) + pocal{4) + peali{d)i/3.0

eall puelin {7 Craphic Meam: -7, STDOAFT )

call moue (mean, Lime, SToOULD, 2Z)

artdew = (pral{Gl—pecal{(Z}) 4.0 + (peal{7i}—pcal{il)} /6.6
call puciim {7 Grapnics Scandard Deviation: « T . STINIUT}
edll swour [(mrtdev, LIane, STDOUT, 23

akew = (pral{Z2)rpcal{(s)-2=pcal(4)) /(2% (pcal(6)—pcaliZII)
Ekhow = skow + (poal{ljépoeal(FiI=-F*poal(a)) f(2*{pcal(Fi=pecalfli)Id
cail puciim 7 Graphic Skewoeas: « " e STNOUTD

call mour {(okew, line, STDOUT, X))

kurt = (peal{7i-pcal{l)}/{(i.a4*(peal{53)—pecal(3I) ¥
call puclin 7 Graphisc Kurtomfs: T . STDOUT?
call mowt (Rurc, lime, STDOUT, I3
call putch (NEWLINE, STDOITT)
call purteh (NEWLINE, STOOUT)
call putch {(NEWLINE, STIDNIT)
call velass (sSstdew, 1Lmed
rall wliimt (shew, linsd
call kvilime (kurct, linel
el uln
end
#F—h—- VOLAS 806 asc WED. 1 SJUNE, 19A3 1L4:22:18.,003
#Fevclas—verbal classification of sample using standard deviaciono
mubroutinoe volas (stdev,. line}
character line{ARE)
real sSCdew
nering wws “wery well sorted”, ws Twell sorcted”,
s moderately well sorted”, me “ooderately sorted”™
pe T“poorly sarcted”, wps Tvery poorly sorteoeds
ops Temtrremesly poorly saorcod”
camll puaridn {& Sample 12 .7, STHOUT)
1 (stdew < 9,353
call purlin {vwa, STOOUT)
arlme 1L {stdev € O.50}
call purtlin (wa, STDOUT)
wlee LE {stdev < O.FL)
call puatifio (mex, STOHDOOT



wlese 1f (srdew < 1.0)%
call puriin (ms, STDOUT)
elae Lf (stdev < Z2.0)
mll putlin {(pm, STDMMIT)
elwe Lf (acdev <= 4.0)
call purtlin (vpa, STHDUT)
m=lme
call puctlin (eps, STDOUT)
call puteh (FERIOD, STOOUT)
call purch {(NEWLINE, STDOUT)
e T
ek
f-ti= WVLIMT 7384 asc TUE., 31 MAY | 1983 L 2:40.73
fylfar=wverbal lilmic of epample wslag =keoness
subrogt lae wlilet (Shew, Tine)
eharscter Lime(ANE)
raal aSkow
sLrkng sis "strongly fine—skewed”™, s "1 ine—wskowoed™
mE T RearTly—Sypmsel © al”™, «8 "Tdoarse—skewed” |
mom wWbirongly cosacs

— e ]
call putitn (7 fample is .7, JSTOMMUT)

LY Cekew > 1.0)
call paclin (T {skew > 1.7, STODOUT)
awlse 1€ {(ukew > O.73)
call puctlin (sfa, STOOUT)
wlwe 1f (skew > O-1)
call putlin (f=s, STXOUT)
wlwme 1f {skow > =D.15%
call putlin (ns. STOOUT
amlse 1IF (shew > =0_.3%
call putiin (os, STROUTX
mlme if (mkew = =1 .}
call purtlinm (sos, STEOUT?
= Lwa
call purlio (Tiakew < =1.7, STOHMTI
call putch (PERIOD, STODUT Y
call putch (NEWLINI, STDHOUT)
LTI
a=read
F—h~ KVLMT A#2I5 asc TUE., 31 HAY . 1983 19:2:45.16
Fuviliagt—voerbal limic 2f sauple asing kurcosls
subrout ine kylmi (Wuero, Llae)
character lined{ARBD)
roal Rurc

wtring wp “very plactykurcilc”, p “placykurtisT,
m Tmesckurtice”, L Tleptokuartic”,
el Twvery leprokureic”, ol Te=proeely leptokarcle”™
call puelin {7 Sasple 1s .7, STOOQRUT)
LF [mure < D.&6T)
Eall putlisn (vp, STOOUT)
smleger LE (wuare < D.90)
call putlin (p, STOOUTE
wlae L (kure < L.LLD
call pacliin {m, STOOLTI
awlme LF (Marc < 1.%3
“all potlis (1, ST@RUTE
wlwe LF fwure <= 3.0)
cAll paavlin (Wi, STDHMRIT)
w Lo
call purlia (el. sSToOUT)
call putch (PFERIDD, STDOUT)
call putch (NECTLINE, STOOUTY

TeEturn
= e

LR JILIR ~ goefpaeral willirtles wrltien [&r grain sizse analy=ias

#—h-~ GETRES &#5%7 asec TUE., 1& SEFT, 1982 [1:17:10H.462
# getres - prowpt and get reasponse word
inceger funcrion goeiresd{preaprc, »L1r, mazstc, nall)
character sStr{imaxsir), line{MAXLIMNE)
integer maxstr, mull, geclin, geutwdg, 1. egual
atring dash “="
call prompc (prapt, STOIND
getras = geclin{line, STDIN)
1if (gerres -~ = EOF]}

PrOgET Ame



4 = 1

iFf (getwdg{line, 1, =tr, maxascr) —= EJIF)
null = YES

= lae
null = equal{str, daah}

1

refurn

& nd
#F=hi=- SREAL 744 asc TUE., L& SEFT, 19HZ liz1F:1@_.Z1
fF areal - aingle precialilon INpur Signed Dumber

real funciion sreal{llioe, 1, defalc, mmall)
character line{ARB)

real defalc

double precisfion dreal

integer . null

mreal = dreal{line, 1, dblem{defaltc}), mwil)

TETWUTN
& el
F-h— DHEAL 936 amc TUE.,., 1& SEPFT. 1982 11:L7:26.66
f dreal - inpul signed number
double precimion functlion dreali{line, ., defelc, Aaull)}
define(MANXCNUM, Z0) f maxidmus Ifnput characier string lengch
character line{ARB), <cowadHAXCHLUE)
doubile precislion defalt, v, ctodp
integer getwdg, i, neli, ip. ino

dreal = defalc
small = MO
Af (geowdqg{line, 1, cnum, MAXCNUM) -—--= EOF [ |
conua{l) -~ DASH & cowe=m(2) -— B ||
coumil)y = PLUS & cnum{2}F =—— EO3 J
Bull = YES
elae
1f {(ecoum(l) == DASH) I
w o ow =1 .

ip = 2

elsa [
w = .
if (cnumi{l) == PLUS)
ip = 2
elae
ip = &

im = 4

w o= w W srodploauwem, Lol

1f (1ip == imn)
cemall remark{ " invalid couseric responee.™)
Bull = ERR

= Llme
dreal = w
3

FeCarn

el
F—h— GRCOUT 182 asc FRI., > HOV., 198X 1L3:37:18.77
Fgrout — putm oui = characiter wvariasble followed by CORSA

Subrout ine Rrout{carcay, oal)
character carray(ARB)
integer Owr
call putlin {(cercay, oukt)
call putch (COFMA, ould
Telurn
wrad
#—n— INOUT 34 asce THID. - DEC., 19BZ Li:37:4F.4&1
Faubrourins o fn-car daca untilk fiag or eof
integer functlian inowt {(1ine, Input, AUEpPpaE)
characcesr line(ARB)
integer inpurt, cutput, Betlin
Erring Elag ~>>7

1f (meclin{(lime., inpguc) = EDF 3} |
inouc - EOF
Fakurn
}
4f C(lime = = flag)
call pucliin {1lne , owdpuat }
Fa L™
sl



#-h- SCDRT 543 asc WED., 20 APH., L9383 LO:&41:44.47
Forecdrr — o direct smcracch Ffile ro appropriace ourput devicoe
subroutine scdrt (scname, file, lined)
charasacter acnamc{ARB)Y, File{ARB}, line{ARR}, Filen{FILENAHMESIZE)
integer open, croate, tid
if (getres{ " Direct cucpurt [(Conctrel D to abortl}: . ; Filon, FILEKAMESIZE,
aull) == EOF)
call error (TProgram aborted —— purge acratch Fille.™)
1f (null == YES)} | #file will be copled aver inpur file
call amaowe (Aacneams, E41le)}
call remove {(scname)

mlaw { fcopy mcocratch file aonto Damed file
fid = open {(filen, APFEND)
1F {(fid == ERR) i
fid = sreaacte (filen, WRITE}
Lf (fid == ERR}
ceall sanctl{filan)
= les
call remark (Tcreaced new file.™)

mliEe
call vewsrk {(TCutput will be appended o exiwtiing file named. )
call clowe {fid)
call amcwve (scoames, filanl}
call remowve (scnsma

¥

return
wend
f-pf— OPEMJ LO3IB assc WED., 29 JUNE, L2983 14:48:21.12
fopani — jusi apesns an input fils sand s cusput #file Enschingwsore.|
Intewger fuaciilion opan) (fidin, fidour)
charastar files {(FILENAMESIZIE)
integer getfres, null, apen, create, fidin, Fidout

apeni = YES
call geeres (TINPUT FILENAME: .°, rfile, FILEMAMESLIZE,awull)
1Ff (aull == YES)
call srror {(“"Program sbarced. ™}
fidian = aopen{file, READ)
1f (fidinm == ERR)Y {
call cant(file)
¥

-l
call resack (TIluput [ile has been openesd.™)
if (geires {(T“OUTFUT FILENAME: - Tile, FILEMAMEEIEZE, null) == EOF)

vall srror (TEQF for filename, program abortced.™)
1f {muli - = YESY {
Fidout = open {(File, APFEND)
if {fidoucr =-— Exx) {
fidour = crears (file, WRITE)
if {fidouc == ERR)
call camt (filel
wise
call remsark {"Creaced new ourpur (Lle-")

- loe
call remark {(TAppendleog te exlstling flile.”)

slew |
opeal = NO
call remark {“Ne cvwutput specifisd, output will go to STIHMIT. ™)
fidouwut = STDOUT
}

return
e e

f-3) Oither utilites can be found in Toola library (K & R Softwares Toosls)-
- GSANY loader flile and seftware {Soe also somescn Flles and Llibraries-)

LL, "GSANY
RE , TGNV

RE , TGS ANV

RE , ZGSTNV

SEA,.XJILIB
SEA, TCSALR
SEA,TTOOLE
END



driver faor grain
ra complles daca
PTOgTan @

¥ gnwv -
]

cmll
cmll
call

end

hioaok data

ineclude chpdelb

data maxmys [ S/
end

Faubrourine o contral geaasaw
subrout ine granw

charscter fLle(FILLENAMESLZE]},

[ 2 2 Find

endcs

mirse mamter filile creacion
from raw darta fils

fmit

Lime { MAXLINE }

imceger (ldowc, open, crests, geires, getov, null, closs
1if {getres (“NHav fllename: «%, Elile, FILLENAMESIZE, null) == EOF)
return
fidour = open{file APPFEHD)
1f (fildouws == ERR)} |
fidout = create {(flile, WRITE}

1f {(fidour == ERR) i
cmil cante [(TLile}
TEaErLurn

call remark {("Starting new nav file.™)

alae

call remarck {(TAppending to existing raw dars file_ ")
if (guenv(iine,fidour) == EOF)

call purch (NEWLINE
call close(fidoutd
rEruwra
erud

fgacny —

Fidowut )

inpul rTourtine for recrieving sample specs for gataok

fntoger fyunctilon gstov {line, fidout)
character Line{ARE), labnum{™MAXIARNRUM],
londd{ HAXCORDLET )
latd{MAXCORRDLET} ,
mec {FMAXLOCLET ¥,
lond { MAXCORADLET }, lonm{MANIAMILETY,

latdd [ MANCORDLET Y .

Charac e latm{MAXILOCLET ), noers{MAXDIRLET).

earvw{MAKDIRLET ) .

device (MAXDEVICEY, depth{MAXDEPTH), dtop{MAXDEFTH), dbotm({MAXDEFTH) .
mrea{MHAXARLA S
integer 1per, getrecs, null, getwdg, putlin, putch, stat,fidout.geclin,
cqu.l_ monicer, beil ddfl-‘_ -11dt;

real aval, sreal
double precision dbele

striog soucth 5%, west "W~
mtring tag “>>", nawv THAV™
dacs bell/ 034000
gEmtny = getres {(TAre leocarionos in decimal degs? 2Ty 1imne, HAXLINE, wnull)
1f {(gacmv == EOF}
reEtuarn
12 {(linell} == LETY | lime{l) == BICY)
ddflag = ¥YES
wlse
ddflag = KO
for (mtnt = 1 ; mtat <= HANXSTATE ; wtat = mctae + 13 {
call prospt (TInpuwt lab aumber: - T s ERROUT)
1f (geelinfliine, SETDIN}) =— EDF)
e Carn
1f (lime(l) == PERLOOD)
Tretura
i1pce = 1L
mall = getwdg (line, Iptr, labnum, MANTARNLIS}
1f (owull == EOF) |
mEtmE = mitac - 1
newe
repeat | ® ger larirtude for mamples
ok i o= NG
1f {daflag == ™)
call putlin {TEnter Laitltwds (DD DMIN NeeS): =T . ERROUT)

66



e lae

call purlia (TEater laritude in dec dega: -« ERROUTY
amtny = petlin{iine, SZTDIN)
1if (gstnv == EQF)} {

cmll remark [(TEDF fetrioving latitwds-")

stat = star — 1

g L TE 3.1

}
ipie = 1
null = gertwdg (line., 1iptr, lacd, MANXCORDLET)
1f {oull == EOF) 1{

cmlil bufout (1, bell, 2Z)

next

if {ddflmg —— NO}» {
null = getwdgi{line, iptr, latm, HAXLOCLET)
1f (mull == EQOF)

call bufout{l, be=ld, 2)

naxt

null — geacwilqg {(line, iptr, =meoc, HAXLOGCLET)
L£f (muall == EBEOF> [

call Pufouc{l, bell, 2}

nexe

¥
if {alldigi{sec) == YES)} {
Ipee = 1
aval = sreal{sec, IJjptr, ©.0, aull)/3600.0
null =~ getwdg {line, ipcr, nors, HAXDIRLET)
1f {oumll == EOF} {
call bufour (1, bell., 2
T & 44

¥

else {
ipee = 1L
jprcr = 1
call scapy (eec, Jpie, aofs, LpEr)
mwal = 0000

Aper = 1
aval = prealflacd, fpte, O .0, oull) -+ awval
fper = 1
aval = aval %+ greaii{lacm, ipcr, O.0, nulldf60.0
if (mgqual{nors.scuth) =— YES}
aval = =awval
call deofc(dble(aval), LETF, MAXCORDLET — L., &, lacdd)
merT
¥
eine { #Fleec in dec degs
iper = 1
Jper = 1
call scopy (lmtd, iptr, lardd, jprr)
}
¥
wneil {null ~ = EOF)

repanc 1
mell = NG
if {ddflag == YES)
call prompt (" Encer loogltude in dec degu: =" s ERROUT}
o lee

call prompt { " Encter loagitudes (DD DMIN EcvWl: ="« ERROUT )

Euetmy = getlin {(lime, ZETDIND

if (gatayv == HOoOPF} {
call remark [(TEQF rectrieving lomngictwude.™)
FeTurn

ipcr = 1
awnll = gerwdqg (lime, iptr, lond, MAMOCORDLET )
1f {null == EOF)

eall bufoat (L, Bell, 23

neExr

¥
1¥ {(Adflag == HOY {
null = gerwdg (line, ipcr, loom, HANLOCLET)
if foull == EOF)Y {
call bufowur (1, bell, 7
TERL
¥
null = getwdq {(line, iptr, sec, MAXLOCLET)

67



2f (il = goF) {
call bufous (1, bell, 2)
neRL

if fmlldig(msec) == YE=) {
Apexr -
aval = sreal (see, jprr. 0.0, aull}/I3&00.00
dgull = geatwdg [(lioe, Ipkr, wmorw, MAXDIRLET)
If {Aaulkl == EOF)
call bufouwt {1, bell, 2}
e

}

eles |
Jpre = 1
ipty = 1
call scopy (sec, Ijptr, emorw, ipcr)
aval = 0O.000

iper = 1
sval = sreali{lond, ipcr, 0.0, nmulll + aval
fpre = 1
Aaval = aval + sreali{lonm, ipecr, 0.0, All)/ 60.0
1if (equal{ecorw wear) == YES)
aval = —swal
call drofe{dble{aval), LETF, MAXCORDLET — 1, 4, londd)
next
¥
alae { Pdara fia dec dagse
ipexr =
Iptxr — 1
..}:.11 scopy (lond, iper, londd, qpec)

]
amantil (Aull = EOFY
gEtny = gertres (T Sampling Device (2 Chaowd: T device, MAXDEVICE, nwlil)
1f {gutny == EJF)
ratuara
Bsinvy = getres (TArea (2 charal: ="y area, HMAXAREA, nuwll)}
if (gstnv == EOF)
TEturT
gmeny = gecres (TDepehs - despeh, HMAXDEFTH, wmaull)
1f {gmtnw == EGF)
rerurn
Estmv = gabtres (C Toap—Depthi T, ditop, HMANDEFTH, null)
1f (gstav == EQF)
Teburn
BRETHV = gerrea (T Borram-Deprh: -7, dbarm, HAMDEFTH, muall}
1f {pstmv == EOF)
Feluaifn
call putlin (rag, Fidowt)
call Browet {(Labanum, fidouwr)
call grour {(new, Tidowc)
call groar (lacdd, fideout)
call grout {(londd,., (idoutl
call grout (dewvice, fidour)
call grout (area, fidoac)
call growut {(depth, fidowrd)
cmll grout (drop, fdouc)
call putlin (dbortm, Ffidouwc)
call puatcehn (NEWLINE, fidowc)
J
re Curn
vt

8. CLTRM Ilnader file and saftwars. {5 also comeon flles esod Libravies.)

L, ~ 4G

RE_ ZCOL: 222
RE, SHEAD: : 222
SEA , ZGSALBR: x 222
LI, ETOOLS: : 99
ENTr

#f col — progras for coulrer counter data fnpat
PEOgfas corl
eall leaiced

call =zaoulcr

cemll endrd



eond
Block data
ilonclude chpdeh
includs rsacom
imc lude geacos

data mameyssd &

fre.v. |
? shaad - gor sample heoader datca
integer funcefon shead{(dinit, d1fisec)
character ans(MANANS}, aZ20O0(43, a’dOC3)
inceger gerres, null, 1, dinfc, gecres, iprfrv, egual, deafc
refsl AL1L&EAar{MANDLISTIY, w, wil, wh
1raclude gaacom
double precision cotodp, dble
srring pl “initlal w diamcter (,
P2 T detaulc): ==
dacta aZ00OC1l) /DIGZ/ . .m200(2) /DIGOS . aZOO(3) /DIGOS, aZOO(4) FJEQSS,
alF{I)/DIGHS, aIO{Z3/DICOS, alO{I} EQSS

shead = gerres“Labh Momber: ., anm, HAXL s, #moalld
1f (ahead == EOF)
recturn
If (owull == YESY {
felid = same sid
iper = 1
call sScopy (a’d, iptr, asize, 1ptr)
3
1f (ans(l}) == PERIOD & ansl(2) == EOS) {
shead = EOF
TeLlurn

iper = 1
1f (nuwll == KO}
call scopy {ans, iptr, labnum, ipcrd)

1 (mull == MOy {
ropeac | f goe: semple id or field ae. & sperture dismecer
1if (fgetres{ Sample ID: ", ans, MAXSID, null)} == EOF)
call error{“E0F entering sample fd.")

id (null —— YES)
next
lptr = 1§
call scopy (ans, ipcr, weld, ipor)
#? ger normal apesrture diamstesr

1f {(gecread "Aperture Diamester: .7 ane, MANANG null) == EOF)
call error {TEOF on Apgert Dlamcrver." )

1f (oull == YES)
call scopy (2200 . dper.,asize ipErc)
aall = NO

1
elas 1if (aqualf{ans aZ200) == YER)
call scopy (a200, diprtr. asirzre, Lprr)
wlae 1f {equali{apne a30) == YES)
call scopy (a3, iptr, asirs, iptr}
elea I
call remark (Tlovalid entcy." )
mall = YES

'.
1 untdl (mull =— WH3)
k

repeat [ #f ger starcing point of size
Lf (asize == a200)
v = diieac{UDI0OO)N
az Lasw
w = gl iar{UNI0]
1 = diofc{dblef{v}, LETF_ 8,3 ans)
call puslin (pl, ERROLUT)
call putlioc Can ERROUT )
Af (goecreos{pd. ans, MAXANE, mull) —-= EISF)
call ervror ECF on v diameter.” ¥
1f {null == YES)» |
1f equal{asire a0} == ¥ES)
diniT = UYD2Odad
- L
dinie = UD3IW




break

alase {

1 =i

w = crodpl{anas,

if {1 == }
calil remark{“invalid eactry." )

elae {
vl = » W _99999
wh = w & 1 _Q0O000L
far (dimic = 1;

13

dinic <=

if (dliisc{dinic) >= wl & dlisci{dinic) <=

bBreak I
call remark{ "dnvalid u diamecer.™)
¥
¥

¥
1f (dimie < L&) {

call purlin (“"Infrcisal o dlaAKsTa&r BUuar be C= Coo

L = dtofc (dble(dlist(lad), 5. L. ans)
call putilin {ans, ERROUT)

call putch (NEWLINE, ERROUT}

dinmit = L&

8 ]

Telwco

woud

LETF.

L~ ESAM loader file and sasftwvare. (Sce alans common
LL, "RSA

oF , LB

!:’!_l!: + I
SEA,IRSALB : 222
SEA XoSALB: 222
LL,.ZTOOLS: : 99
END

driver for Comrasse Crain Size
Frogram Ta

frm -— data Input (keyed

call
call
call

Imlers
L 1
andri

=ad

block darta

include chpdch
Love Lude Feacoms
toeluade guoasom

f55

data mawoye
ar el

LO. JEORT loader [ile and software.
L., " JRORT

RE , TS0

SEA, LISOLA

SEa EIJLIB

SEA , LTOOLS

END

fayabol file for jsortc

deflos( MAXSYSFILES, 7y

daf ine (MAXKEYLET, &3
define (MAXIYPLET, )
defioe (HAXTYPES, 4)

# Jmort — driver for jgsore sorfrcing: pDrogeaos
program jso

cmll iniercs

call Jsort
call ondes

ar ened
block dats
T ludse chpdob
dats mewsys /MMANSYSFLULESS
o
#oh— JISORT 3518 asc TUE., i

MAY , 1983 14:22:39.32

TO

MAXDLIST:; dinic = dinidc + 13

wh}

ERROUT ¥

£ilem amd librarias.)}

Inpuwst ¥



o sort multti—-record groups of data & determinae stacusx of sach
sample as ko n cypea af groups.

# jasrc —

’

»
mubrouetine jmoct
character Lims (MAXLINE),

mame{ FILENAMESLIE ),
jenami FILENAMESTZK)

eadr{MAXLINEY
scnas(FILENAMESTZED ,

ey (MAXKEYLET)Y |
rliine=(aL),

moartnd&4l)

cyp{™MAXTYPLET, MAXTYPES), rcemp{MAXTYPLET}
integer inpur, sct, getlin, putlin, open, create, ltoe, Qo cos,
head, type, sSegno, equal, null, staz, heado
taLteger ipte, jpLe, L, spavwn
erring sortl T, . K:l:A:Arl:S5 K:ZrAa:Di6G:6 K:3zAzA:7:7 K:&:tAsAzB:9 L300, /™
sLrivg seed ~ s,
aead? “scT .
"RTrt Sort”,
tag T2>7
daca eypil,Ll) /DIG2/, cypd2, 1) /DIGOJF, ctyp(3,1) /DICOf, cypl(%,1) JEOS/S,
cypll . 2Y /DIG3/, typ(2,.2) /OIGOS, vypl3, 23 /EOSS,
ceypll.3) /BIGR/, cyp(2.3) fBIGSS, typ(3,3) /BIGAS, cypl(s,3) FEOS/,
cyp(l %) FRAIGNS, typ(Z.o) FBIGAS, typ(D.4) /BIGCV/, Lypi(9.48]) FEQS/S
fopen input File
LY (gecres( Inpue file nade: -T . mame, FILENAMESLZE, mull) == EOF)

TeCura
M apan  (naoDe,
1f fdnpur == ERR)
call cant {name)
Feremte scimtch file
call scracf (sewed, jsnam) Fforeare scraitch file for job soreing
cmll scracf (sccd2, mconam)} Forzsete scratch file for sorc comtrol file
ace = opaalsconam, WRITE}
if (wcr == ERR)
call cant{scnam)

REAL ]

call putlin { jenam,
call putch (NEWNLINE,
call potlia (worzl,

meL)
moE )
<L)

call putch{NEWLINE, sct)
cell close {sct)
sct = open (jsoas,
if (mce == ERk}) [
call rescve {(scomm)
call canc { jznam)

WRITE)

Fromd input File & outputr teo scratch Flle wich following key Efileclids
ey, head, Type, sogoneoe whie ran

kay == sample 1d

Firad =& 0O for deata tecord o > 0 for bLype only record

&y e e haad
E ¥
Eype
Eype
Lype
of LLowe

Eypl

cypd

Ewpd

LS54

within geowup

bEaN-

ir
) O =
epeat |
srat = geclin (1ine,
1l (=tat == HOF}
brealk
wluwe LFf {wtaeg == EHRR) {
cnll remark {(“Error reading input filie.™}
break

LARARLAELE L]

fmpan 3

Lf (line == pag) {

segoao = L

Epes = 3

call gecwedg {(line,

call gerwdg {line,

for (4 = 1 ; § <=
1f {equal{temp,

break

(L == HAAXTYFES) {

call putlin {(TTyps oFf asaeple Fof key

call purlin (key, ERROUT)

Emll mrroar (T nor in cypes lise.™ )

MANKEYLET 3
iptr, temp, MAXTYPLET)

HMAXTYPES ; 4 = § = 13 ¢
eypll, i3y == YESY

iptr, key,

ir

ERRGUT 3

i

cype = 4

head = 9

is fheades {(key,
Err b

call putcsh (NEWLINE.

head = O

¥

head, type, segno,. heads, scc) == ERR)

®sckd

71



1if (heads (key, head, Type, seqoo, headr, sct) == ERR)
el
ceall purlin {(Idine, aced)
segae = segonoe + L
¥ until {ecag = EOF)
1f (star == ERHE)
e Y
Foloae input fTlle, scratch flle
eall close (Lnpue)d
call close {(sct)
Fuprt smcratch Eile in ervder abowve
GBLat = gpawn {Aart, schnam, sortn, WATT)
call kKill (martn}
call remave {Scnsm)
if {scac == E&R)} {
cmll remasrk {"Error fo 2arc, sorft ecr = .73
call i1itoc (mcac, lina, &)
cmll puclin (line, ERRQUT)
return
3
fapen ocubpul Filel(s)
foutput all sasples to approeprliate Eliled(sl
call gsout { jenam, name, Lis=)
Folowe ovipuat Flled(s) & purge scrateh fils
recurn
el
F—h— HEADO 9Ll amc WED. L3 AFR. . L1983 14:49:21.63
fsubromtine heade — writes ocut header for sorcing used by jsore
inceger fumceion heado (key, head, type, SsS2gnNo,temp, OUWLy
charactar key(AERR), remp{ARBY, jJunki{s)
integer head, cype, ilen, segue, owut, dtoc, puclin, putch, Lptr, Llengcth
iper = 1
if {(leagth{key) - MAXKEYLET -— 13
call error { NHumbsr of chars in KEY field not = HAXKEYLET.™)
call wicopy (key, 1., cemp, iporcl
lan = lcoc(head, juak, 23
call stcopy (Junk, 1, cemp, diptr)
ien = fcoc (cype, junk, MANXLINE)
1f (res > Ly {
cmll Temark (“"type > I char -« mbort.”)
heads = ERHR
retarn

call stcapy {(funk, 1, cemp, ipcr)

lea = {toc {(segqooe, Jjunk, HAXLINE)

it ¢lem > 23 [
<all remark {"Creater than 99 lines per group .. aborg.™3)
heads = ERR
retarm

1Ff (len == L3 {
temp{iptsr) = DICO
LpEr = fpre + 1

¥
call scopy (Junk, L, temp, Lfper)
call putlin {(temp, out)
Fetualn
end
F-h= CEOUT 2350 sase FHI., 19 wNOvV., 1987 Ll:%9:%8. .88
Fgaout = tresat sorted Tille frow Jsort and cutput acc. to gas formsr.
subroutine gasout {Jjename, name, line)
ceharacter jasname{ARB), nase(ARR), lioc(ARB), scoami{PlLENAMESIZES .
newn{ FILENAMES [ZE)
integer opsn, cCTraAbs, getudsg, getlin, getres, cboil
integer acr, =ercl, fid, Llen, BErac, fptr, type, Ffilidowud
string asemd “"to”
mce = apen{ jsnase, READ)
If {mer == ERRK)
call cant { jeneme)
call scracf {(seed, scensm)
acc?y = apen(scoam, WRITE)
AF {esci? == ERR)
call cant (mcnam)
Lodgnd = 13 #all groups must he present o go o acewfile
Fferlose will go tao mcratch & then rn te rdmascer{mams)
Fwhumre should groups go If fcond {5 mec??
if dgecres] "Encter filename for complere datas =of OGULput: &
merwn, FILENAMESIZE, null) = EOF)
el warn
EFlid = openi{newn, AFPFEMD}
if (Fid == ERRK)} |



fid = srsacaineswn WRITE]J
if (#id == EEE)
ceall cant{oswn)
elee
; call remark (“Srarting new SCUCpUT Tile.")

=lee
call remark (TAppending tv sxisting scaplectes dastesest flilwe.")
Fread through ssrted file and curpuet daca appropriacely
stat = getlini{(line.esct)

for € § lime(s) = = DIGO ;
stet = getlin(li «msedd |
Af fmtat == EOF | stat == ERR)

break 2

liaes(B) = BIGA

iper = 7

Ttypes = ctol(line, 1peT)

swirtchto Cype
1flmg = ior{(iflag.,iB) Feec bic O on
1flag = lor{(iflag.2B8) Fast BIE 1 oa
1iflag = for{iflag.48) Feasc it 2 on
iflag — flocr{iflag, lOE) Fast Bit I on
¥

eless {

cemll arror {“Data type in sort file > & ar < 1.5}

¥
if {iflmg == icond)
fidoue = fid
elae |
fidour = scti
cmll fcour (liine, 1flag)

¥
call putiin{iline{(l0) fidoue)

for (scar = geclia{line sce) ; Liasalé&) =-— RIGO 3
stat = geclin(liine.sctd)d
1f (wtazx == EOF | wcat == ERR)
break 2
call pucliind{iined{l0), Fidouwc)
¥

} until{ecar == EOF)
call close {(f4d)

call cliose {(scc)

call close {(sctl)

call remcovs (jensmesl
call amowve {(scoas, e
call vewmove (scossl

rTETura
LY |
F-n- LCOUT P21 amc THU., 25 ADC., 1983 1%:43:24.03
Fleout—tmlle user which group{(es) not present for incomplecs sasples for jeart
aubrourine icouc {(line, Lflag)
charscter line(ARE), hey{MAXKEYLET)
iortegar 1iflag, 1, fand, Lfra&c
1fcrwr = O
1f (iand{(iflag.iB) ~ = 13 {
call pucliin (TI00 u Coulter.”, STDOUT)
ifrac = ifrec + 1

¥
1f {iand{1iflag 283 ~— = 23 {
if (ffrmx > O)
call purch (COMMA, STDOUT )
call parlin (7 30 o Couwlter.”, STOOUT)
Lfrmet = if1frmsc + 1
»

1f {tend(iflag,.5%8) ~ = 43 §
1f (ifresc > O]
call putch (COMMA, STDOOUT)
call puclia (¥ ESA.~ _STDOUT)
ifrme = (frasc + 1
¥
AT (fand{iflag,.i108} - B8y i
if (ifrwt > O)
call pucch (COMA, STDOWUT)
call putlin (7 HAV. , STDOUT})
¥



cumll putlin {7 nor present far .7, STDOUT)

for (1= 1 ; i < MAXKEYLET ; 1 = 1 + 1)
Eey(1) = linecld

keyii) = EOS

cmll putliin {wey, STOHOUT)

call pucch (NEWLINE, STDHUT)

FEtures

v
11. G TAT lomader file and software. (LSew alsc common Flles and libraries.}
or . LE
Li., GSTAT: :222
BE | TosT

BE XIGET

RE | ZLMEL

RE, TICSEU
Li,ZGSTLE
LI,TIGSLE

LI, ZRSALE

LI, ECSALB

L, XTo0is: 99
END

’ ga — driver far grain ailzs master flle craacion
L to compils data from vaw daca file
prn‘_r‘n ‘-E

call inltcs
cmll pEtat
camll endrs

axenad
block data
Include chpdeb
include rsacom
include gscocom
includes grasss

data maxaysns 5 5
=il

Fgecar — subroutine o calculacre sctariscice for gesa daca & curpus for grasp
bt e gartar
characeter line(MANILINE)D
nama [ MANSEDNAM) , ans(MAXANS )
imnrteger 4, 1. ip. ih, k, nosamw, n=, is, lres, Iptr, jprr, Iffprmc, 1liploc.
ifigm, fidr, fldm. Lfm Pinit, peand, spead, isatop, Rogpeo, Mook,
Bertlin, getwdqg, gerarg, putlin, putch, gdatr, gdats, g9dacn,
tatmew, ghomd, letmw
Flarars = pumber of atarfons for which fisld 1ds €ound
fmteger moalos
swal plist(MAXPLIST), sSlist(MAXPLIST), f(MAXPHIINT).,
Clint dMAXDLIST), bliec(HMAXDLLIST),
delphi, dphni, model, Dodel, sewdian, wmran, stdev, skew, karc,
eapl, sgrr, sigaa, enl, dp, zg=2, w3, rest, o{5%), o32{(5}, aval, =u=m

include rsacos
fnclude geatacos
include pgsacom
acring tag 227, blanks = 7
string blank ~ i
meriag Llabl - L1 - E wn v~
data plise J/ 211.0, 1.0, 9.0, .0, F¥.0, 6.0, 5.0, 4.0, 3.0,
2.0, 1.6, 0.0, -2.09, -2.0¢, 2.0, 4.0, 5.0/
ipee = 1
vall scepy {(blank,ilpts, Sprnam, Lgez)
1

ipre =
call sAcoapy (blank fptr, asfize, fpitcd
dp = L.0

ifprne = MO
1fploc = NI
for (fpse = 1 ; fper €= 3 ; ipre = fper & 1) |
1f (getargiiprte, Lllase, MANLINE) == EJF)
Braak
mmlee LEf (limedl) == BICPF & line{2} == BILOR)
ifprat = YES
elae £Ff {(limedl) == RICPF & line{(Z) == RBRICL}

T4



1fplor — YES
else L1f (lioef(l) == RICE & limel{Z) == BICG)
1ffga = YES
elass

call remark (“Undefined command on run lioe.™)

imcvop = HO
iazace = O
repoat i
istop = YES
4f (gopea{fide, Fflidg, delphil, linse) == ERR)}
break

frec = 1
iscs = 1
for (i = 1 ; fis <= 999 ; jg = im + 13 {
ife = M
if {(gdacs{fidr, blisc, clist, =err, line) == EOF)
break 2
tf {erxr =—— ERR)» {
cmnll remark {("ERR recrlieviaog coulter data.™)
break 2
|

#get fTas data

1f {(gdace{fide, plise, slisc, err, line, pend)} == EOF) {
break 2
]

1f {mrr == ERR)}
call remark [("ERE retrieving resa datas.”)
Break 2

it (pdarn(ridr, Lime) == ERHE)
break 2

call purlin (" Dara recrieavad for lab number: « " . ERROUT)

call purlin {labnum, ERROUTI

call puteh [(HEWLINE, ERROUT)

pinic = 1&

apend = 3&

iper = 1

Aper = 1

call acopy (labnus, IpLr, ank, JpLrd

ecall mpwe (clise, bBlise, pinir, spaad)

#inic = 1

Bpeend = F

call sumry (cltst, =mlisc, pinmic, spend)

call welfp (plisc, sliac)

pindit - 1

Cllse(MANXPLIST) = alisci{maXei IST)

for {f — HARFLIST -1 ; & »>= 1 ; & — 1 = 13
clisvd{l) = alisc{i) + climcf{i+l}

1f {cliscfl) < 99.% | cliscqi) > 120103 |
call putlin (T3ua of relacive fregquencies not L0 +— LY Far:™,

ERBOUT)

call puslin {ane, ERROUT)
call putlfis {7 ;: Sample fgnored.”, ERROUT)
call putch (NEVLINE, ERROUT)
nexi

*

1f {(ifplor == YES) |
fpres = 1
Aper = 1
call sacoepy (aid, 1iper, ans,. Jptr)
call pploc (ans, pinie, pend, plist, slisec, Line)
call hplor {ans, pinic, pead, pliar, clisc, line}

}

1f {ifprmt == YES) |
call aprint{plist, slisc, pilair, pend, STDOUT, labl)
¥

call hasdr Feto sutput to STHUT did-headeo
Pric need To check for =vwen phi Iote=rvals

for (4 = 1 ; 1 <= pend ; £ = £ + 1 ¥ {
1f (wifimeli) - .}
bBreak
¥
pimic = 41
empl = plisct{pend} — O.5%4p
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neam = pend — plnlc + 1
ip = neam
=1

4f (deulphi == 0.0 {

call remark {“Hoe interpelation done oo sasples. ™)

dphi = J4dp
3 = %

for ( 4 = pend ; 1 >= pimie § 4 = & — 1) {

FL{3) = mlim={i)}

call pacliin {7 e .- HMETHOD OF MOMENTS STATISTICS

BETDOUT 3
call putsh (NMEWLINE, STDOUIT)
call purteh [(NEWLINE, STOOUT)

Fiderermine classificarion sccording to Shepard

call medcls (el
call putlin (blanks, STDOUT)
call putlin ("Classlficaction of sampla: =
call putlin {(name, STDODT)
call putch (NEWVLINE, STDOUT)
call mode (oe, o, £, smpl, dphi, 1ip)
for (1 = 1 : 4 €= 5% : L = 4 =+ 13 |
aval = of1)
1f {(mwal == 0O.0O)%
hreak
call purlin (blanka, STDOUT?
call rank {i, STLOUT)
call putlin {(Tmadal claas: = STDOUTY
adp = 2

call wowt (aval, line, STDOWUT, ndp)
call putlio (lanks, STDOUT)
call rank (i, Lline, STDOUT)

call putlin {("socdal frequency: + T, STDOUT)

mvml = oa(i)
call mout {(aval, line, STDOUT. ndp)
}

call median (f, 4ip. dphi, empl, ctmed)
emll putlin {(Slanks, STDOUT)

call putiin (“Median: +“ . STDOUTY
cnll mous {citmed, line, STOOUT, adp)

Lf (ip > 1} |

call momnra (Llp. empl. Aphti, £, snl, T=ry, 6 =3,
#ecaleculare srmandard deviation, skewness, and kartosis

aligma = sqgrci{zm)
akew = O.S5%zra3I/{(sigma*ezmd}
kurt = rma S rmreer - 3.0
}
elese | F all sample in one phi class
enl = ampl
sigaa = 0.0
kure = 9.0
whkew — O.0
1
call pucrlin {(blanks, STDOUT}}
call pucliin {(THean = 7, STDOUT)
call sat [enl, line, STDROUT, adp)
call puclin (blanks, STDOUT)

call putlin {("Standard Deviation = .7, STDOUT)

call mour (sigma, liase, STDOUT, adp)d
call putlia {(blankm, STIHUTH

enll puzlin {("Skevness = .7, STDOUT?
calli mourt (skew, line, STDOUT, adp)

wall puilia ({blamk=s, STDODIIT)

zcall putlin ("Eurtesis - .7, STDOUT)
wall mouat (kuece, line, STDHNGUT, adp}

call purgeh (NEWLINE. STDOUT>

call puteh (MEWLINE, STDOUT})

Foutput data to pre—grasp file
if (fidg "~ = EOF)
A = 4 = X

#fno. moedal classes in sasple

zall gprine (Fidg, pliee, clise, line,

mame, ctawed, anl, siges, Skew, kase, o
]
£f iflgs == ¥YES) |

marxiis = MAXFLIST
call fget {(plist, olisr wmeamlis, lLins)

TE

STDOUT )

=md )

s L, imw)



k
]
}F vnclil {iscop == YES)

call closse (fidrd

Af (fidg ~ = EOF)
call cloase (Fidg)

TaEuT™

= rud
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