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mmmmdnmmmdmofm-m@-m (free—foomt
English~like syntax) language for:

1) graphics (contimuous or discrete);
2) ficting (linear or non~linear);
3) general data analysis;

4) mathemarics.

DATAPLOT wms developed originally in 1977 in response to data snalysis problems encountered at the
National Buress of Standards. It has subsequently been the zost hesvily-used interactive graphics.
ad ooo-lirear fitting laguage at NBS. It is a valuable tool mot anly for "rav graphics, but also
for smrmscript preperation, modeling, data analysis, desta szewrization, and msthemmtical analysis.
DATAPLOT may be run either in batch mode or interactively, although it was primerily designed for

(and is most effectively used in) s interactive enviromuent. DATAPLOT graphics may appear on ceny
different types of output devices, Due to its modular design and underlying ANSI FORTRAN (FRRT)

code, DATAPLOT is portable to a wide variety of comuters. .

The paper is divided into four general parts: part 1 deals with backgraund motivation and design
philosophy; pert 2 deals with capabilities and features; part 3 deals with exmples and spplications;
pert 4 deals with implementarion features.

1. INDROCOCTION

The laboratory scientist in a research erwirorment has become increasingly dependent on the camuter
for carrying out the various facets of his/her investigations. Indeed, over the last 10 yesrs,
theve has been mn evolution (a rewolution!) of camuter capabilities with the net result that no
companent in the research process is left untouched by the computer—it is being used to design the
eperimmt, o run the experiment, to log the data, to verify, process, analyze, and summrize the
data, and to prepare the final resesrch maruscript.

My perscnal vantage point in this laboratory “computerization™ has been that of a atatistical
consultant at the National Burems of Standards. In my interactions with laboratory sciemtists over
the last 12 yesrs, I have been able to cbeerve first hand how the individual “laboratory scientists
are coping with the advent of computers in the laboratory process. Many such scientists approach
the computer with mixed reactions—being spurred on by the krowledge that there exists the potential
for enoraous time saving, and yet being scmelwat hesitant by the reality that the computer demands
a wp~front camztment of time and effort in terms of familiarization with harduare and softvare.
By and large, however, the trend is strikingly positive—there being fewer cases of active
resistance against the intrusion of the camuter, and many more cases of sctive acceptance of the
werits of the computer.

The majority of "bench scientists” are viewing the computer as a tool (even a "friendly” tool) which
can be profitably applied at every step of their research effort. It is no longer being applied as
& last resort; rather, it is being considered as the prime option.

In this light, we see laboratory scientists asking (even demanding) more end more in the wmy of
capabilities from their local camputer operation, which in turm is resulting in

requirements for hardware and software. These demands have been anticipated by the harduare
manufacturers and have been met by the develomment of faster, more powerful mexi/mini computers with
larger mmss storage capabilities.

More importantly, however, the festure of computing which has had greatest impact on the sverage
laboratory scientist has been the widespread infroduction of interactive (as opposed to batch)
oriented systems. This has (via terminals) literally boucht the power of the camuter into the
scientist's laboratory, and has scaled down the time frame for computer mnalyses from days and hours
to mirutes and secords. This compression of time has had the important practical effect of allowing
the analyst the hoary of time~contimuity in a research analysis—a lwary that so frequently wes
lost mmm@tmﬂsmmmiatadmtmofadxde@.



umummtzwmmm.lmmdn&uwmmlya\h
scientist is the widespresd availability of _moderately-priced, high-resolution display terminals.
These termimmls with their enhanced resolution have given the scientist the ability to gmerate
graphics output with resolution crders of magnitude better than discrete temminals and
batch-hardcopy cutput. High-resolution temminsls have allowed the laboratory scientist to "think
cantimous” (as opposed to discrete), and has provided a day-in/day-out graphics tool for resssrch
shich has never before been practically aveilable. The scope of potentisl graphics activities is
limitlens—as the variety of applications discussed in the computer graphics literature attssts
™. mmmlnh—mmwmmmm.mm
m@tmuﬂclmm,mm}ytatﬂlugm,mmmm
conclusions, ad to comamicate such conclusions to the larger sciantific commmity.

'nzr—.mhrofchuuprdmantcfguﬁnammmhnwml
wmd;nmmlmmmlmfmmo Rurther, the
paper describes the accompaning development of softwere aimed at allowing the resesrch sciemtist to
nhmldWofanbdMofmnwlmmmd
h:.g:—renhxumduphymmlo Such complementary softuare is directed at permitting the
hmmmntmmnmmmmwnumauyd:ﬂcmanm
as possible~tinms echarcing the graphics tool in the true semme of the word "tool”. From the
laboratory scientist's point of view, smuxch esse~of-use is so critically important, bescause it mot
mlydlufcmm@tﬁddwnlym.hunwmmm
nmtmq%uwmmcﬁcnvlymnamﬁcmw

Sectimn 2 describes a set of activities (graphics and otherwise) vhich are camn to most scimntific
mﬁmtm-ﬂdudxmmhﬁmd&mgetntofcnuuufwdudmnnfmm

(DATAPLOT) has besn developad. s«:m:immmuxtyf-m Section 4 gives

code and output exmples for a variety of specific graphics activities. Section 5 describes .

DATAPLOT isplementation features.

2. DATAPLOT IPSTON PHILOSOPHY:
THE DATA ANALYSTS/MATHEMKTICS INIYRSECTION

hmwlmﬂvofmuwmﬂn
importance arxd relatedoess of the two general avess:

1) data smalysis; ad
2) mathemtics.

In & scientific ewiromment—hether at
mzvzn:y.mwxvntemm cma

the amlysis being dran fram both areas. Data
analysis dmmmlmmy m,
and & reserch project which is restrictad (by
.softuxre) to only one without the benefits of the
other is necesssrily limited in terms of the
tharougimess of the analysis and in terms of the
efficient expenditre of the aalyst's time.

The X-diagram enmerates several important
sub-areas of data analysis end methemstics—
specific activities that an snalyst might
rypzullym in to carry ot a resesrch
project. The upper-left to lowr-right diagonal
is the data snalysis dupul—-xt includes the
faniligr tools which the statistician routinely
applies. The lower-left to upper-right dupml
includes the tools that a mmthematician might
cxmnly esploy. :

Several camments are appropriate with respect to
the X-disgram. First of all (as mentioned above),
it is rare that an amalysis (Whether stcristical
or mathermtical) does not include cuqxxmu from
the conplemntary disgmal. Ssmdly,

individual companents of the diagonals—especially
the data nlyns diagonal—have & heavy
repteamr.ancn of techniques which are graphical
in nature (control charts, probability plots,
etc.). Thirdly, of all the individual elements on .
dnetmdmmnh, there is a select subset of

three activities which mey be properly classified

as both statistical and mathemmtical:
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1) plotting;
2) firring; and
3) fuction evaluation & varisble trmnsformation.

These 3 kermel activities are commn to both disgonels and are of prime importance to both. In
terms of factors which affect the use of statistical softuere, we thus see that the
ability/imbility to plot geers] data sets/ fimctions, to fit general models, and to evaluste/
transform general functions are key factors in the power and ease-of-use of the system.

With the above underlying interlocking neture of data analysis and mathemstics in mind, the DATAPLOT
design philosophy thus becomes straightforward:
1) Firstly, concentrate on developing 3 powerful and flexible primery commends s30-as to allow

the analyst to easily carry out the sbove 3 kernal capabilities; these 3 kernal commnds
me: :

PLOT (for plocting);
FIT (for Htring); and
1ET (for fuinction evalustion & varisble transformation;

2)Set_n§1y;, mlopﬂ:m_ntofmmwh-ﬂhdum

activities on the arms of the diagonals (and for other activities not illustrated).

3) Thirdly, develop the necessary set of tertiary commands to handle the various subsidiary
activities (e.g., defining the line colors on a plot) thet the sbove primary and secondary
commxis might require. .

Thus in short, the umique design philosophy for DATAPLOT is seen to be a direct by-product of the
underlying interrelationship between data analysis and methesmtics with its camon kernal of 3
activities; it is these 3 kernal activities which play a central role in the overall development of
the language. .

3. DETAPLOT CAPAKILITTIYPS

The purpose of this section is to ewmerate various DATAPIOT capsbility festures. As discussed in
the previcus section, DATAPLOT has capebilities in 4 areas:

1) graphics;

2) fitring;

3) data smalysis;
4) mathematics.

For sske of discussion, the above 4 areas will have 2 sdditiona] pertitions: the graphics area will
be partitioned into 2 parts—mne desling with general graphics and the other dealing with
diagrammatic gravhics; the data analysis avea will also be partitioned into 2 parts—one dealing
with graphical data analysis and the other dealing with non—graphical data analysis. Thus the
frammork for the discussion of capabilities will be the following 6 areas/sub-areas:

2) disgrmmmatic graphics;

3) ficting;

4) graphical data amalysis;

5) noor-graphical dsta analysis;
6) mathematics.

3.1 General Graphics Capabilities

Graphics capsbilities include contirmous display terminal plocs (e.g., Tektronix), discrete
(narrow-width or wide—carriage) terminal plots (e.g., TI 700), high-speed printer plots,
high-qualiry secondary output plots (e.g., Calcomp); on-line interactive definition and piotting of
functions; data plots; multi~trace plots; linesr or log scale plots; plots with or without labels,
titles, frames, tic mmriks, grid lines, legerds, legend boxes, arrows, etc.; automstic hardeopying of
plots; 3~d péﬁ: of functions and/or data; multi-colored graphics; all of above for full data sets
or subsets o ta,

Exammples of use of suxch graphics capsbilities are as follows:

g g

X

X 1AB

Y2 Y3 VERSUS X

Y2 Y3 VERSUS X1 Y4 Y5 VERSUS X2
PRED VERSUS X

SRELEE

L



PLOT EXP(-0.54x%42)
PLOT EXP(-0.54x#2) PR X = -3 .1 3

3DPUOTYXI X2
3DPFLTYX X2 1AB

3D PLOT EXP(=0.5% (X% 2+y02)) IR X = -3 1 3 PR Y=-3 .13

Graphical disgremmatic capsbilities relating to mmwscript and slide preparation include
suib-vocatularies for interactive disgramming such as chemical disgramming, electrical disgramming,
IC & 151 device disgramming, printed circuit disgramming, flow charting, logp construction, and
general m/m:mmm(nmmdmmfmn,m:em,wd
lower case, mixture of English/Greek/math sysbols, superscripting and subscripting, etc. ).
Capsbilities exist for the saving, editing, cmbining, ng,dndupuymgofmy

Exarples of use of such diagrammtic graphics are as follows:

GRAPHI ’ CIRIE 30 30 50 30
TEXT ¥ = INFE(Q) SINALPH() X) IX ELLIPSE 50 50 70 60 90 50
MVE 50 50 ARC 50 50 70 60 90 55
TOINT 60 60 RESISTOR 30 30 50 30
TRAY 40 40 60 60 APLIFIER 30 30 50 30
ARROW 40 40 60 60 HEXAXN 60 60 70 60
IRAW 20 20 40 20 40 40 20 40 20 20 NAND 50 50 60 50
BX 40 40 60 60 NR 50 50 60 50

3.3 Pitting Capabiliti

Fitting capebilities include interactive on-line model specification; fitting of linesr, polynamial,
mlti-linear, and non-linesr models; fitting mey be linesr/non-linear, weighted/ummighted,
constrained/unconstrained; non-linesr ficting wvithout need of derivatives; pre-fit analyses for
determirstion of mn-hmlr fit starting values; exmct rational function fitting; spline fitting;
least squares smothing; robust smoothing; astomstic storage of predicted values/residuals fram all
fitting ad smoothing operations; superimposed rav and predicted value plots; residual plots;
fireing and smmothing over full data sets or subeet of data.

Examples of use of such fitting capsbilities includes

amcm'vx
QUARTIC FIT Y
mv-m(w)/(mm*x)

FIT Y = AD+AIVEXP{AZ*XI MAIVEXP{AL*I MATEXP(ASY)
PRE-FIT ¥ = A+EXP(-BX) FRA= 10 10 100 FRB=1 .12
EXACT 2/1 RATIONAL FIT Y X

EXACT 3/3RATIOAL FITYX 2 X2

CIBIC SPLINE FIT Y X

QUARTIC SPLDE FIT Y X

MOVING AVERAGE SMOOTH Y

MEDIAN SMOTH Y

QBIC FIT Y X SUBSET 1AB 2 10 6

FIT ¥ = (A+BMXP(=C**X)) / (ALPHA+BETA*X) SUBSET X . 50

FIT Y = (A+BMXP(-C**X) )/ (ALPHA+BETA*X) EXCEPT X = SO

FIT ¥ = (A+BMEXP(-CMX))/(ALPHA+BETA%X) EXCEPT Y . 100

FIT Y = (A+BMEXP(~CX) ) /(ALPRA+BETAX) SUBSET 1AB 2 10 S

FIT ¥ = (ABEXP(~CWX) ) /(ALPHA+BETAYX) SUBSET IAB 2 TO 5 SUBSET X . SO EXXPT X = 70

EXACT 3/3 RATINAL FIT Y X Y2 X2 SUIBSET X2 . 10
QIBIC SPLINE FIT Y X SUBSET 14B 4

MEDIAN MO YAR I=1 150

MEDIAN SMO0TH Y SUBSET 1AB 2 TO 7 EXCEPT Y . 100



3.4 Grmpivical Dats Acalysis Capsbilities

Graphiical data snalysis capabilities include box plots; camplex demdulation plots; control charts:
correlation plots; distributional frequency plots; histograms; lag plots; percent point plots; auto
ax cross periciograms; probability plots (24 distributions); probebility plot corr. coef. dist.
aalysis plots (3 families); auto~ and cross~ spectral plots; scatter plots; pie charts; Youden
plots; graphical ANNA/ANOOV; tuns plots; 3~d digt. frequency plots; 3-d histograms; 4~plot per
page univariate analysis; all of above far full data sets or for subsets of data,

Exmples of use of such data snalysis graphics include the following:

KX PLOT Y X 1AG 3 PIOT Y

OMPLEX DEMODUATION AMPLITULE PLOT Y 1AG 5 PLOT Y1 Y2

COMPIEX [EMODULATION PHASE PLOT Y AOX-OOX NORMLITY PLOT Y
MEAN CONTHOL, CHART Y X : PERCENT' FOINT PLOT Y
RANGE CONTROL..CHART -Y X PERIODOGRAM: Y- -
AUTOCORRELATION PLOT Y PIE QHART Y
CROSS~ORRELATION PIOT Y1 Y2 TIKEY LAMEDA PPCC PLOT Y
FREQUENCY PLOT Y NORMAL PROBABILITY PLOT Y
HISTOGRAM Y WEIBULL PROBABILITY PLOT Y
1A0TYX RN SEQUENCE PLOT Y

3.5 Noo-graphical Data Amalyxis Cepsbilities

Non-graphical data analysis capsbiliries include elementary statistics (25 statistics); analysis of
varimce; medimn polish; tabulation of smmmry statistics; on-line definition and execution of
functioel transformations; cm. dist. functions (2% dist.); prob. demsity functions (2 dist.);
percent point furctions (24 dist.); randcm mumber gemeration (24 dist.); all operations mmy be over
full data sets or subsets of data.

Examples of use of such non-graphical data snalysis capsbilities include:

SIMARY Y
IET M= MEAN Y ANALYSIS OF VARIANCE Y X1 X2 SURSET 1AB 3 SUBSET OPERATCR 7
LET M2 = MITMEAN Y MEDIAN FOLISH SUBSET LAB 2 TO 10 EXCEPT 1AB 3 EXCEPT Y . 1000

1ET C = CORRELATION Y1 Y2 LET M = MEAN Y SUBSET LAB 3

1ET RC = RANK (DRREIATION Y1 Y2 '~ LET S = STANDARD DEVIATION Y SUBSET STATE 4 TO 8 SUBSET YEAR 1980
IET K = SQRT(2#3.14159) 1IET C = CORRELATION Y1 Y2 SUBSET X .= 1970 SUBSET X ,= 1975

LET ¥ = (X% AMBDA)/(LAMBDA-1) IET Y = SGRT(X) PR X , 1

1ET C = NORPPFY(.95) IET Y = 1+0G(X) AR X = 1

1ET F = NORPDF(1.96)

IET Z = NORML RANDDM NNMEERS IR I = 1 1 50

LET X = CHI-SQUARED RANDCM NUMBERS FORN = 1 1 100

3.6 Mathemmtical Capmbilities

Mathemmtical capabilities include interactive on~line definition & concatenation/ composition of
furctions; functional analyses; exact analytic symbolic differentiation; root extraction; definite
integration; canvolution,

Exarpies of use of such mathenmtical capsbilities are as follows:

1ET FUNCTION F = EX( IET N = NMERR Y
LET FUNCTIN G = STNEXP(X)) IET A = SM Y

LET FUNCIION B = LOGUISEIG LET B = PRODIKT ¥

LET FUNCTION F2 = (ERIVATIVE F1 WT X LET C = INIERAL Y X

LET A = INIERAL F WRT X KR X = 010 4

LET B = ROOTS F WRT X FOR X = 0 TO 100 LET Y2 = GIMIATIVE SIM ¥
1ET N = NMBER Y SUESET LAB 2 YEAR 1960 . O DLy

IETA=SIMYFRI=1110 IET 2 =
IETA=sSIMYSUBSET X . 20 IETR=SCRT Y
1ET B= PRODUCT Y SIBSET Y . O SIBSET Y, 10 {rr v2 = RANK ¥
1ET C = INTEGRAL Y X SUBSET X . 10 LT 12 = OOXE ¥
IETYR =

IET Y2 = COMIATIVE SUM Y SUBSET Y , 20
LET Y2 = CONWOLUTION Y X SUBSET Y . 2




4. EIB®IES OF DXIAPLOT QXK AND CUTFUT

The purpose of this seciion is to present a
sampling of DATAPLOT code and the resulting
autput. The examples will focus on

‘compenly-ocaunrring graphical activities. Ummlly

there will be several different ways within
DATAPLOT to generate the same output; more than
one of the different ways will at times be
presentad, Space considerations limit the detail
associated with the discussion of each exmmple.

4.] Plot Duts at s Discrete Terminal

Data exists on a file as a series of (x,y) pairs
'nnnnbea—nxaday—mmeﬂhmm
There is an indeterminare (and unimportant) msmber
of lire inmges in the file. Read in the (x,y) daca
points from the file in a formmt-free fashian.

Plot the data oo a narrowwidth (72 charscter),
discrete termimal (e.g., TI 700, Hazeltine, Qmron).
(Note that DATAPIOT has discrete (and batch) analogues
to aloost all of the contimmous plots as shown in the
remaining exmples.) See figme 1 for the discrete
terminel ploc.

READ file name X ¥
DISCRETE
PLOTY X

4.2 Plot Deta

Data exists on a file as a series of (x,y) pairs.
Two mumbers~m x and a y—are an each line immge,

“Theve is an indeternminate (and unimportant) mmber

of line immges in the file. Read in the (x,y) data
peines from the file in a formet-free fashion.
Plot them. See figure Z for the aurput.

READ Slenme X Y
PIOT Y X

4.3 Plot a Subwet of the Data

Read in (x,y) points from a file. Plot them but
mmdzphx:omlyduepmbemx'
400  x = 600. This demonstyates the subsetting
fnmdnllmmndneff&:of'blmw
the plot. In general, subsetting may be done on ay
varisble (not just those involved mtheplu),

may be done for combinations of variables, and

may be appended to all graphics ana analysis commends.
See figure 3.

READ file name X Y
PIOT Y X SUBSET X 400 T0 600

4.4 Plot g Mixtare of Data and Foncticos

Read in (x,y) pairs. Plot these points as
discrete X's. Superimpose a contimous functional
trace with a solid line. See figure 7.

READ file nmpe X Y
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4.5 Plot Multiple Deta Trmces

Data exists on 3 file for several variables (data
vectors) with corresponding points on the ssme
lire immge, ad with same irdeterwinate (and
wmimportant) mmber of line immges. Read in the
data poinrs for the several different variables.
Ploc them (6 traces will result this example).

for
Heve all traces solid except for the first trace
bl & s See

4.6 Ganerate a Malti~Trece Plot to Baphasize
Betumeny-Group Effect

A response varisble Y is deperdent on 3
independent variables—time X, operator OP, and
replication (within cperator) REP. Data exists on
a file for these 4 variables comsisting of the 4
correspaxding values on a given line imege. Read
in the data. The operator variable will have 3
distinct values (1, 2, and 3). The replication
variable will have 5 distinct values (1 through
5). Generste a multi-~trace plot of Y versus X
consisting of 3 x 5 = 15 distinct traces.
Brphasize betusen-operstor effects by having the 5
traces for operator ! solid, the 5 traces for
operator 2 dashed, and the 5 traces for operator 3
dotted. See figure 6.

READ file nmme Y X OP REP

1ET TAG = 3%(CP-1)+REP

IS SOV D VODADMNDMADMADADDDDDDDOD®
PIOTYXTAG -

4.7 Gemexate 3 Plot to Baphusise Spresd Dus to Replication

A response varisble Y is dependent on a single
independent wariable X. Duta exists on a file
congisting of corresponding values of Y and X on a
given line imsge., Resd in the data. Note that
replication mey exist—that is, a given value of X
umy have several values of Y. Plot Y versus X but
eamphasize the spread betsseen replicates for each
fixed X value by having these replicates for a
given X comected by irdividual sclid traces. Have
the data values themselves displayed by using x's
as a plot character. Have the height of the x's
eqml to 1.752 of the tocal vertical screen height.

See figure 7,

READ file name Y X
CHARACTERS X ALL
CHARACTER SIZE 1.75 ALL
PUOUTYXX

4.8 Gumerete a Histograa

Data exists on a file as a series of values (] value
per line image). Read in the data. Generate a histogram.
Have the class limics auzamcically determined. The
histogram is a graphical data analysis tecinique for
displaying distributional informarion in a data set.

See figure 8.

READ file name X
HISTOGRAM X
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4.9 Coawxute a Pie Ot

Data exists on a file as a series of valuves (1 value
per lire imege). Remd in the data. Generate a pie chart.
Have the class limits sutomatically deterwined. The
pudmnamldlumlysumgfw
displaying distributional information in a data set.
See figure 9,

READ file name X
PIE CHART X

4.10 Geerate a Forml Probebility Plot

mmmaﬁhuamofv-hm(lwhn
per line immge). Read in the dats. Generate a
wblhhtyplafu’d!m;dnmhxum. The

ﬂnﬂlhﬂnlmtsﬂmfwm
if the given distribution provides a good
distrilutiaw] fit to the data. The vertical axis is
the ordered rav data. 'nntnnmmmu:he
oxder statistic medians from the given distribution.
‘nzhr—n:yoftl‘rwlnngplotuofmmc—
the mxe linear the plot, the better the
distributional fit, See figure I10.

READ file name X
NORMAL PROBABILITY PLOT X

4.1]1 Guerate a Probability Piot Correlation Cosfficiest Plot

Data exists on 2 file as a series of values (1 walue
per line imsge). Read in the data. Ganerate a

PPCC (probability plot cxrelation coefficient) plot
for the Tukey lambda distribution fmmily. The PRCC
plot for a given distritutional family is &
gnﬁzml&nnlyusm:!mu&r&tmnixg
vhich meber of the family provides the best
distribucicnal fir to the data. The maximm
pmbnbxhty plot correlation coefficient criterion

is the measure of goodness of fit. The vertical
axis is the probability plot correlation coefficient—
& meamure of linesrity in a probability plot. The
horizontal axis is the parmmeter (in this case,
lanidda) which defines the various members of the
distributional family. The lasbda value uhere the
PPCC attains a meximam is of interest. See figure 11.

READ file name X
TUKEY LAMBDA PECC PIOT X

4.12 Gmerste a Normslity Plot

Data exists on a file as a series of values (1 value
per line imege). Read in the data. Generate a
ronmlity plot for the Box-Cox transformation
family. The normality plot for a given
transformetion family is a graphical data snalysis
tecmique for determmining which member of the
family (that is, which transformetion of the raw
hn)wﬂlyzeldau-nﬁvmdvmableind:n
nost closely rormally discributed. The meximm
m:nlwo&bxhtyplamhtmmeffm
criterion is the meammre of goodness of fit. The vertical
mn:l’emlpmbahuuyplotmhcm
coefficient—a mmesure .of linearity in a nocmal
probability plot. The horizontal axis is the
parameter (in this case, lambda) which defines the
varicus members of the transformation family. The
lmbds value where the normal PPCC attains &
meximm is of interest. See figme 12.

BEAD file name X
BOX~COX NORMALITY PLOT X

-2 .

0.6




for 8 2-Gibed Pull Pactorial

Data exists an & file for a varisble Y and
irdependent varisbles X1, X2, and X3; the 4
correspending values of the variables are on each line
image. chbleam,xz,d)ﬁedahlnzmls(l
ad 2). There are 2x 2x 2 = 8 line inmges. Read in
the dats. Carry out & graphical ANDVA (GANDVA) by
generating a milti-trace plot of Y versus X1 consisting
0f 2x 2 =4 traces. Emphasize the 2 levels of the X2
wnbleb]hﬂmgdxfﬁsm:lmtypu—-ohd-ﬂ
dotted. E:ﬂnnze:heZlmlsof:heXvanbleby
having different character types—l and 2. See fig. 13.

READ filenxe YXI 2 X3
1ET ID = 2%(X2-1)}+X3
CHARACTERS 1212
oryxi o

4.16 Gy Out a 3-Factor Craphrical ANOVA (GANDVA)
for a Gawwal Pull Factrrial Design

Dmta exists an a file for a response varisbie Y and
irdependent wariables X1 (5 levels), X2 (3 levels), and
X3 (2 levels). The & ea-tupmdmgvnlmofdn
wrnblenltemeldtlxm There axe 5x 3 x 2

4.13 Cmry Out a 3Factor Graphical ANVA (GANDVA)
Design

READ file neme Y XI X2 X3

1ET ID = 2%(X2-1)+X3

LINES SOLID SOLID DASHED DASHED DOTIED DOTTED
CHARACTERS 121212

PLOTYX1 ID

4.15 Carry Qut a Nested Graphical ANOVA (Nestad GRNONA)
of a 3Factor Experiemt

Data exists on a file for 2 re variable Y d
indepandent wrisbles X1 (2 levels), X2 (3 levels),
B(Glﬂehﬂmm-laﬂSlevehdmm'ZJ.
The 4 corresponding values of the variables are

each line imsge. ‘n'znam(3x5)4-(3x6)-331u!
images. Read in the data. Carry out a nested
grarhical ANWA (nested GANWA)—plot Y versus X1, but
visuslly mest all levels of X2 and X3 within esch level
of X1; have all line types solid; have the 6§ lewvels of
X3 deroted by different character types. See fig. 15.

READ filenme YXI X2 X3

LET XIPRIME = S%(XI-1)+X2

1ET TAG = 2%(X1-1)+3
CHARCTERS ABGECDABGEC
PLOT Y XIPRIDME TAG

4.16 Genernte & Discrete Contoar Plot
o Assess 2-Dimmicnal Bmogeneity

Amallpczmmamedmuqn-
spaced points on its saface. The response Z and the
coordimate values X and Y are on a file. Read in the
data. Carry out a quick check to see if the response
is homogeneous' over the mmrface by camputing the median
mm,ﬁﬂmmmgadmmplo:
in which all values smaller than the median have plot
character -, and 2ll values greater have +. See fig. 16.

READ file name X Y 2
IET MED = MEDIAN 2

LINES BIANK ALL
CHARACTERS ~ +
PLOT Y X SUBSET Z , MED AND
PLOT Y X SUBSET 2
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4.17 Gaexate a Youkm Plot for Interlsboratory Analywis

Two specimens of a material are circulated to 7
laboratories. A given laboratory mekes 5 measurements
Yl for specimen 1, axd 5 meamurements Y2 for specimen
2. The data exists on a file. A given line image has
4 values—respmse Yl for specimen 1, response Y2 for
specimen 2, laboratory identification IAB, and repli-
cation identification REP. There are 7x 5 = 35 line
- . Read in the data. ‘Carry out an inter
mhvha}'admplet. The vertical mhm?’
the horizontal axis is Y2. The plot character is
laboratory. See figure 17.

READ file name Y1 Y2 1AB REP
LINES BLANK ALL
CHARACTERS 1 234 56 7
PLOT Y1 Y2 1AB

4.18 Consratn & Kxx Plot

given treatment will typically have more than 1 respoose
value associated with it. Generate a box plot. The
box plot is & graphical deta amalysis techmique for -
assessing vwhether significant differences exist between
varicus treaments; it is akin to ANWA. See figure 18.

4.19 Guarate s I Plor

Data exists an a file as a sexies of line immges with 2
velues per line immge. The first value is
varisble value; the value is the treatment
identifier for a given response. Read in the data. A
given treatment will typically have more than 1 .
response value associated with it. Generate an I plot.
The vertical bar on the I plot will extend from the min-
imm response to the maximm response within a trestment.
The I plot is a graphical data analysis techmique

fox assessing whether significant differerves exist
betueer; variows trestments. It is also a graphical
data sumery technique for displaying a typical value
ad malyst-selected uncertainty limits. See fig. 19.

READ file name Y X
CHARACTERS I PLOT
LINES I PLOT
IPOTYX

&mm:wu—:

Data exists on a file as a series of line immges
vith 2 values per line imege. The first value is
a response varisble value; the second value is the
set (e.g., time) identifier for a given response.
Read in the data. Generate s mean conrrol chart.
To use control charts, the various sers usually
have more chan 1 cbservation per set, and ideally
have the same mmber of cbeervations for all sets.
The entyol chart (in general) is & graphical data -
aalysis technique for assessing whether
significant shifts in locarion or dispersion have
occurred in 4 measmrerent process. See figure 20.

READ file nmme Y X
CHARACTERS CONTROL CHART
LINES CONTROL CHART
MEAN CONTRCL, CHART Y X
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4.21 Gemerate a Superimposed Plot of Rew Data and
Fitted Values from a Mon-dkinesr Fit 1

Data exists on a file as & series of line images with 2 » bk
values per lire image (response varisble Y and indepen—
dent warisble X). Theory suggests an exponential/linear 1
oxr-lirear relationship. Read in the data. Carry out - k- _
a least squares fit. Generate a plot of the raw data Y 4
(as discrete x's) and the superimposed fitted awrve ol =Y.
(ua'mlidlim)w'x. adnlu.mn:medplgtis
the first step in assessing goodness of fit. See fig. 21. . 2

READ file name Y X Ly .
mma-u.l 1 |
IETA=.

IET Bm. .01 . . 1 2 3 . s s
FIT Y = EXP(~ALPHA%X)/ (A+B%K)

PLOT Y PRED VERSUS X 10000

4.22 Geexate a Superimpossd Plot of Rew Dera and ]
Pirted Values from s Spline Fit haaad

Data exists on a file as a series of line immges with 2 \
values per line immge (response variable and hd ‘\
independent varisble). The kots for such a fit aye an 1

a second file (1 koot point per line image). Read in e A
the data; read in the laots. Carry out a least squares \_/
cubic spline fit. Generate a piot of the ras data Y {as 1 ”~

discrete x's) axd the superimposed firted curve (as a
olid line) versus X. See figure 22. -=_ N ch\

Data exists on a file as a series of line imeges with 3
vaives per line immge (response variable Y, and indepen- S10 -
dent verisbles X sd 1AB). Raad in the data. Fit a line 1
to the data from lab 1; fit a line to the data from lab 2. e |-
Generate a plot showing raw data and fitted curves from :
boch labs. Lab 1 data has character 1; lab 2 has 2. The 018
2 firted lires are solid and dotted. See figre 23.

READ file nmme Y X LAB . :
FIT Y = Al+BI*X SUBSET LAB 1 ; L 4 ) ; . s
LET FRED] = PRED 0.008 0.088 .08 ». 100 .25 o. v
FIT Y = A2+EOVX SUBSET 145 2 . 06 0.07 0.100 0125 0156 657 0.0
CHARACTERS | BLANK 2 ELANK

LINFS BLANK SOLID ELANK DOTTED

PLOT Y PRED]I VS X SUBSET LAB 1 AND

FLOT Y PRED VS X SUBSET 14B 2

4.2% Gewerate a Iagicom] Plor ) |

Data exists on 4 file as a series of line immpes with 2 » - g
values per line imege (respmse variasble and I
indeperdent wariable). Theory mggests a linear 1 -
mla:imahip.hdindaeda:amdcax’ryualmt P -

squares fit. Generate a plot of the residuals (as s
discrete X's) from the fit (vertically) versus values 1 5
of the independent variable (horizeatally). Such a o -
ploc is drawn from a battery of graphical procadures .

kroun as residual malysis—they are essential for 14

assessing goodness of fit of a general model. ngig.zlo._."-' , . . . , A

READ file name Y X 4 t . s s » e
FIT Y = AB*X

CHARACTERS X

LINES EIANK

PLOT RES X
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4.25 Geoexmte & Lag Plot

Data exists on a file as a series of values (1
value of the varisble X per line imsge). Read in
the data. GCeperate a lag plot with lag = 1. Use

the symbol x a8 the plot character. The lag plot
(wz:th-l)naplocofx(x)wX(z—lg It
nagnﬂualdnumlysutadm.quw
mmmh:msmwtm
series. See figure 25.

4.26 Gewrate an Autococrelstion Ploc

Data exists on 2 file as a series of values (1
walue of the varisble X per line imwge). Read in
the data. Cmerate an astocorrelation plot. The
sutocorrelation plot is a plot of the correlation
betusen X(i) and X(i+h) versus lag h. It is a
yn&xal&nnlmmfwmm
atocorrelation structure in time series. See
figare 26.

READ file name X

AUTOCORRELATION PLOT X

4.27 Geoerate a Spectral Plot

Data exists cn a file as a series of values (1
value of the varisble X per line image). Read in
the data. Generate a spectral plot. The spectral
plot is a damain plot of power versus
frequency (0 to .5). The spectral power function
is the swothed Fourier transform of the
atocarrelation function. The spectral plot is a
graphical data analysis techmique for uaaamg
mhtmaﬂcychcsmacﬂnm:m
series. See figure 27.

READ file name X
SPECTRAL PLOT X

4.28 Geoevate a Cowplex Descxdulation Plot

Data exists on & file as a series of values (1
value of the varisble X per line image). Read in
the data. Generate a caomplex demodulation phase
plot at the dempdulation frequency of 0.3. The
complex demoxchailation phase plot is a plot of
locally-estimeted phase versus time. The complex
demcdulation mhm:le ard phase plots are
?a;!ncal daca -ngm tecimiques for assessing
anng ocher things) vhether amplitide and phase
are constant ove the entire time domin in
single~cycle time series. See figure 28.

READ file name X
IEMOOULATION FREQUENCY .3
OMPLEX DEMODULATION PLOT X

xiefe.n

A fdd-

bt

ML e e

PURPENS VS Loa
+—+ +——¢

4

]
4 i "
MLLER B NAA U 28 B
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4.29 Plot a Pucrion

8.4
Plot the Normml N(0,1) density fimction. See figme 29. 1
1ET PT = 3.1415926 .3 :-
PLOT (1/SQRI(2.0%T) HEXP(-0. 5%0m2) R X = -3 .1 3 1
or ]
LET PI = 3.1415926 (X g
LET FUNCTION P1 = 1/SQRI(2*FT) ]
1ET FUNCTION F2 = EXP(=0.54%%%2) 1
1ET FONCTION G = F1*F2 wl
PLIOTGPRX=-3.13 ]
. C -
PLOT NORPDF(X) RR X = =3 .1 3 o b ! Lo .Y I
-3 - -t [ ] 3 B 3

Plot JO(x)—=a member of the family of Bessel
fretions of the first kind. See figure 30.

PIOT BESSO(X) KR X =0 .1 30 It R ST SO SO SO ”H
. P \AAARARARE RARAS S A
4.31 Plot Multiple Amctions i 1
Plot 2 Normel N(.,1) density functions—one centered o5k :..;
at 0 and the other cetnered at 3. Have the first 4 +
trace solid and the second trace dotted. See figure 31. <+ +
- -
LINES SOLID DOTTED T T
LET PT = 3.1415026 .ot T
PLOT (1/SQRT(2,04PT) EXP(-0.54%x%*2) RRX = =3 .1 3AND g
PLOT (1/SQRI(2.04P1) ) *EXP(-0.54(X~-3y%2) FIR X = -3 .13 ] 1
o 4 +
LINES SOLID DOTTED S ST TIU T DTS PO
1ET P1I = 3.1415926 J s » ] » - »
1ET FUNCTION FO = 1/! 2%71)
LET FINCTION F1 = =0, Shnr2)
LET FUNCTION F2 = EXP(=0.5%(X=3)w2)
LET FUNCTION Gl = FOWF1
1ET FUCTION @ = YOur2 .
PLOT Gl AR X = -3 .1 3 AND L
PIOTR PR X=0.16 ]
o N -+
LINES SOLID DOTTED - -
PLOT NORETF(X) FOR X = -3 .1 3 AND ]
PLOT NORPIF(X-3) IR X = 0.1 6 ]
u—
4.32 Plot Multiple Polar Coordinete Rmctics ]
with Cross-Hatching h
81 -
Generate the polar coordinate function (a spiral) 4
radius = theta '.-.' e
- [
for theta = 0 (30) 1000 degrees. Do similarly for
the functions
radius = 1.1 x theta
radius = 1.2 x theta »
Draw the 3 spirals, and also cross-hatch the spirals at ]
fixed theta values (theta = 0, X0, 60, etc.). See fig. 2. ol
IETTHETA = SHUENCE 0 0 1000 KR I = 11 3% ]
IET THETA = SHXENCE 0 30 1000 IR I = 351 68
IET THETA = SEQUENCE 0 0 1000 FR I = &9 1 12 .-
IETR=1 FRI= 11 %
IETR=L.1FRRI=351 68 wl
IETR=1.2RRI= 61 1R
I‘my-mmm) - - ] ] 3 1 1 L
" -8 ~1$ ~18 -5 * 1 1 1
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4.33 Plot a Runction snd Its Derivetives

Plot the Normal N(0,1) density function, along with
its first and second derivatives. Have the line types
solid, dotted arxi dashed, respectively. See figure 33.

LET FUNCTION F = (1/SQRT(2#PT) )¥EXP(~0. S¥xwe2)
LET FINCTION Dl = [ERIVATIVE F WRT X
IET FUNCTION IR = [DERIVATIVE Dl WRT X

LINES SOLID DOT DASSH
PLOTF FOR X = =3 .1 3 AND

PIOTDI AR X = -3 .1 3 AD
PIOTIR KRRX= -3 .13

4.3% Plot 2 Rctions and Their Cowolution

‘mﬁmemd-wp-aiwlmﬁmaﬁm:imofimc.

Define equi-spaced values from a second function of

interest. Cagpute the cawolution. Plot the 2 functions

axd the resulting convolution. Have the line types
solid, molid, axl dottad, respectively. See figmre 3.

LET MIN = =7
LET TIEL = .1
IET MAX = 7
LET T = SEQUENCE TMIN TIEL MAX

IET S = .85
LET Y1 = ((T#l)w#2)/((To¥2)+1)/2

LET Y2 = 2%((—(T41.3/2)%k2)/(Sh#2))=20se( (~(T=1.3/2)%42) [ (S¥¥2

1ET Y3 = COMRRUTION Y! Y2 TIEL

1ET TMIN = DONTMIN

IET TRMAX = TMAX+TMAX

1ET 13 = SEQUENCE TMIN TIEL TMAX
LINES SOLID SOLID DOTTED

PIOT Y1 Y2 VS T AND

PIOT Y3 VS T3

4.35 Geomrate & Difforent-is]l Equation Phase Disgram

Generate s phase diagram for the differential
equation associated with the simple pendulum. The
phase diagram (= phase portrait) is a graphical

n equation. The phase
disgram of a differential equation y'°® = f(y',y)
o y' = £(y) is & plet of y' (vertically) versus y
horizentally. The individual phase paths
(= rajectories = integral amves) represent solution
cntours for the differential equation. See fig. 3.

LET FUNCTION F = 0, 5%0S(2%3.14159+T)

<)

L

.

(=]

-~
e

PLOT SRI(F+4.0) AR

4.35 Germeate a Malti-Trace Plot of Percemt Poine Panctions

Campute ard generate the 95 percent points for the
menbers of the t discribution family for degrees of
freedam parameter mu =1 (1) 30. Do similarly for the
97.5 and 99 percent points. Plot the 3 functions

versus . Have the 3 traces solid, dashed, and dotted.

See figure 5.36.

LET NU = SEQUENCE 1 1 30
LET Y1 = TPPF(.95,N0)
LET Y2 = TPPR(.975,N0)
1ET Y3 = TPPF(.99,NU0)
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4.37 Geoexate a 3-Dimensiom] Data Plot

fipure, etc, Read in the data. Generate a
3dimensimal plot. The plot will consist of a box.
Position the eye at (x = 2, y= 5, z = 3). Qumt the
refevence zxes. See figme 37.

READ filenme XY 2
FRAME OFF

EYE COORDIMATES 2 5 3
~FIOTZXY

Dats exists on a file as (x,y,z) triples almg
with a fourth varisble—sa tag variable——which
identifies the trace that this (x,y,z) triple

belongs to. A trace may define any general
3-dimmsicoal entity. Read in the (x,y,z,tag) data
points. Ploc them all as individual traces, have
the first trace solid snd the second trace dotted.
The ploc will consist of 2 boxes—ane within the
other. The outer box will be solid, the imner dotted.
Quit the reference axes. Position the eye at
(x=2,y=5z=3). See fi 38.

READ filenmme XYZ ID
LINES SOLID DOTIED
FRA'E OFF

EYE COORDIRATES 2 5 3
DPAOTZXYIDD

4.9 Geexate a Dhmmsicmal Data Srface

A respanse Z has been messured at equi-spaced values
of 2 irdependent varisbles X and Y. Z, X, and Y values
have been collectad on a file. Resd in the data.
Exaine the natize of the respanse surface by generating
a cross-hatch plot of the surface. Qumit the

reference axes. Positon che eye at (x = 20, y = 0

z = 53). See figure 39.

BEAD file nme ZX Y

4.40 Gewxate a 3~dimnsioal Fuctio Plot .

Generate the bivariate norml N(0,0,1,1,0) deasicy
furtim. Position the eye at (x = 10, y = 10, z = 11).
(it the reference axes. See figure 40.

LET FONCTION E = 0. 5%( (X007 Ja(Y42))
1ET FINCTION F = (1/(2%P1))*EXP(E)

FRAE OFF

EYE COORDTNATES 10 10 11
DPUTFFARX=-3 .]3PRY=-3.13
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4.4) Genexute a Bowad Title

Go to the middle (= (50,50)) of the screen and generate the
centered string: graphics in upper case triplex italic,
Surround it with a box with lower left cormer at (30,45)
and upper right cormer at (70,59). See figure 4l.

FONT TRIPLEX ITALIC
CASE (PPER
JUSTIFICATION CENIER -
HEIGHT 5

WIDH 4

ERASE

MNE 50 50

TEXT GRAPHICS

BOX 30 45 70 59

4,42 Gemvate s Methmmtical Equation

Go to a point 20 percent of the wmy across the
screm axd S0 percent of the wmy up the screen and
write the following equation in lower case triplex:

y = integral sin(alpha x)dx + exp(x)
Note the DATAPLOT convention of () as an appendage to
certain in-line keywrds (e.g., INIE). See figure 42.

FONT TRIPLEX
CASE LOWER )
JUSTIFICATION LEFT
HEIGHT 5

WID &

ERASE
MNE 20 50
TEXT Y = INTEQ)SINCALPRO)X)DX + ESUP()(EX)
4.43 Geoernte a Logo 4

Generate an NXCGA logo on a spiral—have the string NIXA
m the spiral in increasingly larger lecters.

Have triplex italic font. Note the use of DATAFLOT

subprogran and looping capsbilitites. See fig. 43.

FONT TRIPLEX ITALIC

JUSTIFICATION CENIER

LEGREES

FEEIBACK OFF

PRE-ERASE CEF

ERASE :

CALL LOGOSUB. FOR THETA = 390 -30 90

. THE FOULOWING IS THE DATAFLOT SUBPROGRAM LOGOSUB.
1ET H = (390-THETA)/30

1ET H = BWY/10

LET W = 0.67%1

4.44 Caerate & Word (hert

Generate a word chart. Note ‘in pessing the use-of the
DATAPIOT terminator character (here = ;) which allows
packing of DATAPLOT commerxis on a line. See fig. 44.

TERMINATOR CHARACTCR

FEETBACK OFF: FONT TRIPLEX TTALIC; JUSTIFICATION CENTER:
ERASE; HEIGHT 4; WIDIH 3; MOVE 50 80; TEXT NBS

HEIGHT 3; WIDIM 2; MNE 20 40; TEXT PRIVAIE;

MVE 50 403 TEXT FETERAL; MWVE 80 40; TEXT STATE

¥y = JS[sin(ax)dx -+

CRAPHICS

NCCGA
NCGA

NCGA

NCGA

NCGa —

V]

NBS

e(b-)

PRIVATE

FPEDERAL

STATE

BOX 40 75 60 88; BOX 10 35 30 48; HOX 40 35 60 48; 30X 70 35 90 48

FEIGHT .5; WIDTH 1; ARROW SO 75 20 48; ARROW 50 75 50 48
ARROW 50 75 50 48; QOPY
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See fig. 48.
NSUP( ) 13osP()

1
R 5140 51

3
SUB() 6ONSBO)CSTP() LNSP() + LCO)BETAQ)SIP()+INSP() + NU()

3
4

FEETBACK OFF
FONT TRIPLEX TTALIC
W43

MVE 20 50

TEXT SUB() 7uNSB()

W .

i

Generate s chemical equation. Note HW = alternate
combined HEIGHT and WIDTH commnds.

4.48 Geerate a Chemical Eqmtion
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4.49 Conmcnte a Mup

information exists on & file an (x,y) coordinate pairs.
The (x,y) pairs are ordered in the sense that they are
mmmﬂ:ﬁ.hmh_mmm
to be drawn. Read in the data. Plot out a mep. See fig. 49.

READ filenmm X Y
PRE-SORT OFF

CCRNER, COCRDINATES 20 20 80 90
PLOTY X

4.50 Guurcate a Multi-Tace, Bershey-foot Plot

Ganerate 8 multi~trace plot with a varisty of ploc
character types and line types. Have the titles ad
labels in Hershey tripiex italic. . See figme 50.

FONT TRIPLEX TTALIC

TIC MARKS OUTSIIE

TITNE UC()AIMIIPRERIC COSUB()20KSB() MOEL
YLARBEL UC()ALC(YDMOSTPRERIC UC()COSUB()ZINSB() CLC()ONCENTRATION (PPM)
XIABEL ICOTLC()DE (IN YEARS)

ATMOSPHERIC €0, MODEL
2 « 'S 1 10

LINES ELANK SOLID DASH DOT DA2 I 1

-~ L

Data exists on a file for a response variable Y and 1
wvariables X1 (mmy levels), X2 (3 levels) % 3

_ independent

and X3 (4 levels). Read in the data. Carry out sn i
nlysutbdnmd\eeﬁec:ofﬂl3mnbm. Do -
80 by generating a multi-frame plot comsisting of distinct
mmmmuaplmonvmnfwm

fixed value of the leveis of X2 and X3. This techmique

plots may be empty far uwbslanced designs. s-:&g. 50.
READYXI 22 X3

4

Ea
A \

88

SEEEEEEE
HH3YR

L.

PRE-ERASE CFF

CALL PLOTSUB. FORROW = ] 1| NOMROW FOR (OL = 1 ! NOMXL

. THE FOLLOWING IS A SUEPROGRAM USED FOR MILTI-FRAME PLOTS
+ (OOL~1Y*XTEL

3
4
b}

1.8

+ XIEL
+ (ROW-1)*YTEL
+*

Generate a multi~trace plot where one trace is green and
the other is yellow., (Photographic restrictions an the
NCGA Procesdings preclude color plots). See fig. S2. -5
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5. DATAPIOT IMPLAMERIATION DWCERMITION

The DATAPIOT system was initially (1977) written for implementation a: the Naticnal Burems of
Standards, htﬂclyingmdemhnofnhzﬁmnmimaﬂm,mumofm
(including abmdant infernal docmentation in the form of conment statements). On NBS's Univac
1108, the entire system (with overlaying ard segnentation) takes 74K words. Without segementation
it would take sbout 600K words. maVc,dn-yscunoempiuabaxz.Smyus.

hmmm,hmmuhlmumsﬂamwimﬂyome
4XXX series display termimmis. Ithnnnmauofthertt:mix:emimls&mﬂ\eéwﬁmwtn
the «054. hm7illndf¢rmlugrqhics. I:illlmm:iblevithﬂneldntdkul‘
Taktronix terminals.
Hnmlydhmmﬂﬁuhmﬂ,ﬂﬂﬂﬂmhmdwiﬁa%vﬁzthm&nh(’I'm
Instrument, Qmron, Hezeltire, etc.). It can, of course, be nn in batch mede with cutput directed
to a high-spesd printer. 'hmnyalwheunviduoff-lﬁaminn-miadevim
as the Tektronix ‘penplotter; -Calcomp plocter, Versatec plotter; and-Zeta plotter.” For comstruction -
ofwi:tdciznﬁ:diagrm,dnlﬂmixmlmmmormmﬁnhofuu. Qutput
2y be directed to several devices simul tanecusly.

The ysten as inplemmted at NES does meke use of Tekrronix PLOT-10 softumre, tut the linkage to
M.nfmhwaaimlemdwminﬁmof ics softuare subsystems
c:l'u-ldnm-misfen' le. h74xvud-cizawmhimhniveofﬂdslwle\gl
PLOT-10 softusre.

mmmmmmmnmisﬁwnmiwmmy;nmm
i i DATAPLOT has besn

l)hmﬁlitmimmmfa'auidevﬁetyofmtms(m cx, IEC,
Hneywell, Univac, Cray, Burroughs, Vax, Interdata, Data General, HP, etc.) are
automaticzlly included within the DATAPIOT codes

2) Conputer/Compiler Generality—a safe, conservative discipline of restrict~ing underlying
code ade;mm&muﬁnuafmsmﬁdﬂhubaw.

B)thnbiliq—dnmhcodad(&miﬁd)inm(ahuofmm);
b&hmﬁdmﬂmiﬂQMh;

A)Wraiakmuq—-dndiuuimofﬂnminwdlumuﬂym
mlyviminlmim-ﬂlyntoliunymfend:oinauofdntmining
DATAPLOT code;

S)Wiq—ﬂnmhnhmpcddadimﬁminuﬁdm segments;
6) Implemmtability—any system~dependent local operations (e.g., opening a mess storage

ﬁle)nhohtdmlfanmim,-ﬂmfmminammmuc
fldtiminnllallingabmim; :

7) Debuggability—a dynsmic, interactive debugging/tracing capebility is included as a
Mﬂmmmmm; ) ‘

8) Maintainability-~a modularized, structured, uniform style for the underlying code has been
rigorously adhered to;

9) Brpadibility—the system has been partitioned into expandible blocks of logically
milar subratines,

10) mmwimmmummmuymu (e.g.,

- Tekrromix 4014}, an discrete narrow-width display temminals (e.g., TI 700), on discrete
wide-carriage terminals (e.g., AJ 332), or an the discrete wide-carriage high-spesd batch
Prirger; secomdary output may, of course, be directed to ay locally-smvailable secondary

autput écvz.ce (e.g., (‘Alnmp,'v:na:q:, f’b&), ete.); :

11) Graphice-Herduare Independence—all device—dependent local operations (e.g., generating a
lmlhndcogofﬂnmm)mimh:dtolmirn,mdmfmmina
system~independent symbolic fashion in 2]l calling subroutines;

mﬁwmlbummimdesclhunmlyﬂnm,hxtmmly&e
awlicatimofﬂnlﬂm:oauidevuiewof'&ulwﬂd"mbl - The docunentation for the
mHTMaInmisuofMZSOm, starting with a few peges of FIT
specifications, folloued by maty pages of data analysis considerations for model fitting, and
finishing with a detailed presentation of 20 camonly-encountered fitting exmmples.
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AVATLARILITY

e YOUR RUN IS CALLING FOR A UNLEL BLANK AGAIN.
As of March 1, 1982, DATAPLOT has been available for gemeral distribution. It is being distributed
through the National Tecmical Informetion Service. The distribution medium is wagnetic tape. Included
also is a second tape containing a systematic procedure for bringing up the system—with

an extensive set of test problems. The acquisition fee from NTIS is $900. Fer further informetion,
m: the author at the following mmiling address:

James J. Filliben

Statistical Pngireering Division
Center for Applied Mathematics
Administration Building, A-337
National Bureau of Standards

or contact NITS directly at:

National Technical Informmtion Service
United States Depsrtment of Conmerce

Springfield, Virginis 22161
014874807
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