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higher level interface routines (DZSPI, DISPIA, DOT1,
DISP2, DISP2A, and DUT2) are provided to make the package
easier for the casual user. a set of supporting routines
(OUTPUT and OPTGET) are provided for changing and examining
the settings of the various options .

The histogram package was written with the view that
it should be easy to add or delete histograms is a user's
analysis program. For instance, in an interactive
environment a user may need to delete one histogram to sake
room in core for another without reloading the job, or is a
batch environment a user ∎ay wish to insert or delete
histograms from one analysis pass to another . In DPAK, one
block of memory serves as the data storage area for all
histograms. A subroutine call is provided for allocating
memory space for a new histogram and another subroutine
call is provided for releasing memory space . Subroutines
are also provided for accumulating, clearing and outputting
either individual histograms or all the histograms that
have been defined .

CONTENTS

FIGURES

1 . 1-D LIREPRINTER OUTPUT EXAMPLE

2 . 1-D GRAPHIC DEVICE OUTPUT EXAMPLE

3. 2-D LIPEPRINTER EXAMPLE - INTEGER NOTATION

e. 2-D LINEPRIHTER EXAMPLE - SCIENTIFIC NOTATION

5 . LINEPRINTER SLICE EXAMPLE

6 . 2-D LINEPRINTER EXAMPLE - SIMULATED SCATTERPLOT

7. 2-D GRAPHIC DEVICE OUTPUT EXAMPLE

8 . GRAPHIC DEVICE OUTPUT EXAMPLE - SLICED 2-D DATA

PAGE

9

II

16

17

18

20

21

22

ABSTRACT

This document describes the features of a display and
histogram package which requires a minimal number of
subroutine calls in order to generate graphic output in
many flavours on a variety of devices . Default options are
preset to values that are generally most wanted, but the
default values may be readily changed to the user's needs
(e .g. size of plot, type of scales, scale factors, plot
characters, super-imposing several plots, etc .) .

	

The
description falls naturally into two parts, namely the set
of routines' (DPAK) for displaying data on some device, and
the set of routines (RPAK) for generating histograms . HPAK
provides a means of allocating memory for histograms,
accumulating data into histograms and subsequently
displaying the histograms via calls to the DPIK routines .
Histograms and displays of either one or two independent
variables can be made .

9 . 2-D HISTOGRAM LINEPRIRTER OUTPUT

10 . SCATTERPLOT EXAMPLE

e1

e2

1y--LNTRODUCTIOH

REFERENCES

INDEX

The generation of displays by DPI! occurs at several
levels. At the lowest level are the Unified Graphics
subroutines (reference 2.) for generating vectors and
characters . At the next level are the plotting subroutines
(LPOT1, GRUT1, LPUT2, AND GRUT2) which accept the user data
in the form of functions for the I and V (or I, X and H)
axes and generate graphs complete with scales, error bars
and titles onto the designated device . finally, a set of



The numerous options and capabilities available say be
at first confusing to a new user . Re suggest that new
users begin by using the default setting of options, and
mastering the following subroutine calls :

HSIZE

	

for defining histogram storage block

RDEP1 for defining 1-D histogram properties
(e.g . identifier, number of bins, bin
width, title, etc.)

Hewn

	

for accumulating into the 1-D histogram

ROUT

	

for outputting the histogram

	

(axe
'PRINTER' for the output unit)

HCLR

	

for clearing the contents of a
histogram

HURL

	

for releasing histogram storage space

By Using the lineprinter for the output unit, and avoiding
scatterplots, no special JCL statements are needed . These
routines alone are sufficient in many cases . If graphs
(which are not related to histogramming) are desired, then
the plotting routines DISP1 and DISPIA (again with the
output unit of 'PRINTER') can be used to plot functions and
arrays respectively .

The program consists of about 9000 lines of source
code . The majority (approximately 605) of the code is in
MORTRAN, a FORTRAN preprocessor (see reference 7) . There
are about 200 lines of IBM 360 Assembler language, and the
remainder is in IBM FORTRAN R . The program though an
outgrowth of a program to run on a Xerox sigma 5 is
designed to run on an IBM 360/370 and makes fairly
extensive use of features such as LOGICAL*1 saoplied in IBM
FORTRAN E .

The following sections give detailed descriptions of
the individual routines that ∎ay be called by the users .
Many ∎ore subroutines, used internally are not described in
detail, but are listed in Appendix v so that the user may
avoid name conflicts .

;y..DPAE

DPAK is a collection of FORTRAN callable subprograms
which can be used to display graphs of data with one
abscissa (henceforth referred to as 1-D data) and data with
two abscissas (henceforth referred to as 2-D data) on the
lineprinter and the various graphic devices available at
SLAC. These subroutines evolved from the graphics display
subprograms originally written for the SPEAR SIGMA-5
computer at SLAC (see reference 5 .), and have been in
regular use at SLAC since 1973 . The data can be provided
to the routines in either array or function form . The
output format can be modified and tailored to the user's
needs by means of the simple option setting routines which
enable the user to override the default options .

Though primarily designed for display of graph type
data, this package is very general in nature and has been
sucessfully used for displaying pictures of charged
particle tracks in magnetic detectors and ray tracing in
optical systems .

The graphic devices currently available at SLAC are
the CALCOMP drum plotters referred to a 'CALDRSM' and
'CALDRLG', the microfilm plotter (referred to as
'CAL16MU'), the microfiche plotter (referred to as
'CALFICH'), and the Tektronix 1013 storage scope (referred
to as 'PD54013') . All the graphic devices are programmed
via the SLAC Unified Graphics software, and are described
in detail in reference 2 .



A . ONE ABSCISSA DISPLAY ROUTINES

1 . D-II-S-gt

DISP1 is the subroutine for plotting 1-D data which
are functions. The calling sequence is:

CALL DISP1(PI,PY,7EPR,N,TITLE (,UNIT (,?B [, PC [, ?D (,PE
( .1? [,LG (,PR [,Pp ( .7Q
])])1]7]11)

where : IT . 7T, TERN, ?D, ?C, PD, 7E, 77, PG,
are REAL*4 functions which can be called in
form I=PI(I) for the Ith value
7I is the abscissa function
IT is the 1st ordinate function
?ERR is the error function for PT
PA, PR . PC, ?D, 7E, 7?, 7S, FR, TP, and PQ

are additional optional functions to be
overplotted

R is an I*4 value which is the number of points to
be plotted

TITLE is a string of up to 80 characters
terminating with an 'n' ; this string may be
broken up into sub-labels (separated by
wmi-colons (' ;')) of up to 32 characters each
for the I and T axes labels on graphic devices ;
for example: 'HAIR LABEL; X-AXIS LABEL ; T-AILS
LABELW' ; the string contains the main plot label
followed by a ' ;', the I-axis label followed by a
' ;' and them the T-axis label followed by the
terminating 'R'

OBIT i∎ a string indicating the output destination
of plot (one of the following: 'PRINTER',
'CALDRSH', 'CALDRLG', 'CALTICR', 'CALI6H0',
'PDS4013', or 'PDSPDEV') ; the unit argument is
optional, and if it i∎ not supplied the default
unit is used (note that supplying a unit here
does mat change the default unit)

There is also another way of calling DISPI .

CALL DISPI(PI2,7T2,7EER2,12.TITLE.(,URIT])

where P12, 7T2, and PERR2 are doubly indexed functions of
the form P12(1,3), 712(1,3), and 7EEH2(T,J) and the ranges
L and a (for I and J respectively) are indicated by setting
R2se*2**16+L. When called in this manner, the a functions
given by the poLats (7I2(I .J),7T2(I,J)) for I-1,L will be
overpiotted .

FR . ?P, PQ
the

2. DtSP1A

DISP1A is the subroutine for plotting 1-D data which
are in arrays . The calling sequence is :

CALL DISPIA(I,T,ERR,N,TTTLE, (,UNIT [,B (,C (,D (,E [,P
[,G (,R (,P ( .Q 11)1)1)111)

where: X, Y, ERR, B, C, D, E, P, G, H, P, and Q are REAL*4
arrays of the form XI-1(1) for the Ith value
I is the abscissa array
T is the 1st ordinate array
ERR is the error array associated with the I

array
B, C, D, E, P, G, B, P, and Q are additional

optional arrays to be overplotted
N, TITLE, and UNIT are the same as in the DISP1

call .

3 . DUT1

DUT1 is a display utility subroutine with a slightly
different calling sequence from DISP1 . The functions Day
define a single curve, or they may define multiple curves
that are to be overplotted .

The calling sequence is :

CALL DOT1(PI,TT,PERR,N,TITLE,SCALE)

where:
PI, ?T, FERN are REAL*4 functions for the I-axis, the

I-axis, and the error in T respectively ; they Day be
either singly indexed (PI(I), PT (I), and PEWS (I)) or
doubly indexed (TI(I,J), P1(1,3) and P031(I,J)) as
specified by N

I is an integer specifying the number of data points to
be plotted with I ranging from 1 to L ; it may also
specify the number of functions (H) to be plotted
with L data points each, if I has the form :

∎ - H*2**16 + L

if M. then the doubly indexed functions must be
supplied, with J ranging from 1 to a and I ranging
from 1 to L.

TITLE is the same as the title string for the call to
DISP1

SCALE is a real array (4 words) which supplies the
manual scale factors in the order described in
SCPUT1 ; note that these will override any scale
factors given by a call to SCPDTI .



The output destination for plots generated by calls to
DUT1 is the current default unit which may be altered by
the call :

4 .2 Options applying Just to the Lineprinter

1) 'GNAT'

	

- put graticules on graph
2) 'LENGTR' - specify the total number of columns to

be used in the lineprinter output

4.3 Options Applying Just to the Graphic Device Output

1) 'RESCALE' - recalculate the scale factors for
plot

2) 'XLOG'

	

log scale I-axis
3) '?RARE' plot or do not plot the frame on the

graph (used to stop the frame from
being

	

repeatedly

	

drawn

	

when
overplotting)

3) 'OVER'

	

overplot the output from subsequent
calls as long as the 'OVER' option is TROB

4) 'IRAN'

	

use annual scales on the I-axis
5) 'SIZE'

	

set size of plot
6) 'OFF'

	

- offset plot
7) 'ITIC' - number of major tics on I-axis
O) 'ITIC' - number of major tics on Y-axis
9) 'ITICS'

	

- the number of minor tic •a rks between
the major tic ∎arks

next

10) 'LIN!' - draw a line between the points
11) 'CENTER' - bin alignment on bar histograms
121 'XZERO' - force a zero on the I-axis

4 .4 Setting the Default Output Unit

The default output unit is set by :

CALL OPTPUT('DEVICE',ONIT)

where UNIT is a character string indicating the device
desired . Output devices available are :

'PRINTER' the currently assigned printer unit
'PDS4013' VYLBUR PUS
'CALDRSR' 10 inch CALCONP
'CALDRLG' 29 inch CALCONP
'CAL16MU' the CALCONP microfilm unit
'CAL?ICH' the CALCORP microfiche
'PDSPDEY' for the Unified Graphics PDSPDEV

5. Oyer_plotting

The overplotting facilities in DPAK are quite
versatile . There are two cases to consider: overplotting
on the lineprinter and overplotting on graphic devices .

5.1 Overplotting on the Lineprinter

Overplotting on the lineprinter is done by using the
optional arguments in the DISP1 and DISPIA calls or the
doubly indexed functions in DISP1 and DUT1 . All of the
OPTPUT output options for the lineprinter still apply,
however the 'CHAR', 'KIST', and 'ERROR' options apply only
to the first ordinate function or array. The functions
and/or arrays that are overplotted are done so with the
character 'B' for the second one, 'C' for the third one,
'D' for the fourth one, etc .

An example is given in section II .A .7.1 .

5.2 Overplottinq on the Graphic Devices

Overplotting on the graphic devices can be done in
either of two ways . The first way is to simply take a call
as though one was overplotting on the lineprinter, but
specify a graphic device unit instead of 'PRINTER' . The
other way is through use of the OPTPUT 'OVER' option . To
do overplotting by using the 'OVER' option, do the
following :

1) turn overplotting on via a call to :
OPTPUT('OYER', .TRUE.)

2) set up other options as desired
3) make the appropriate call to DISPIA or DISP1

CALL OPTPUT('DEVICE',ONIT)

as described in section II.A .4.4 .

4 . O_u_tt-gg1FormatOotioag_Available
The options are described later in detail in the

section on OPTPUT and OPTGET. This is a summary of those
relevant to the different display media .

4.1 options Applying to Both the Lineprinter and Graphic
Device Output

1) 'TZERO' - force zero point on S-axis scale
2) 'ERROR' - error bars on 1st ordinate
3) 'CHAR' - set character to be used in plot
4) 'MANUAL' - use manual scales (on the lineprinter

manual scales are used only on the
Taxis)

5) 'YLOG' - log scale 2-axis
6) 'LOGS' - log scale both axes (on the lineprinter

only the V-axis is log scaled)
7) 'MIST' - display 1st ordinate as a bar histogram
8) 'OMIT' - omit 1st and last points when scaling
9) 'THAN' - use manual scales for the Y-axis



4) repeat steps 2) and 3) until you have plotted all
you want

5) turn overplotting off (CALL OPTPOT('OTER', .FALEE.))
Note that theme two methods of overplottisg can also be
intermixed .

An example is given in section 11.1.7.2.

6. Setting and Retrieving vassal Scale Factors(for DISP1
and DISP111

manual scales, if- regaired, are setup for the
lineprinter and graphic device output via a call to SCPOT1 .
The Calling sequence is :

must be supplied if either is .

7 . Examuleq

Following are two examples which show some of the
facilities available .

7.1 Lineprinter Output Example

EXTERNAL Fx,FI,PB,FC,FERE
CALL OPTPOT('LENGTN',70)
CALL OPTPOT('CPAR','e')
CALL OPTPOT('ERROR', .TRUE.)
CALL DISP1(FX,FA,FERR,25,

1

	

'3 ARRITS PITH KIST AND ERROR BARS&',
2

	

'PPINTEI',FR,FC)

CALL SCPRI (SCaLm It gives the following lineprinter plot :

where : ID= 3 ARRAYS PITH HIST AND ERROR MARS

SCALE is a 131LS4 array of length 4 specifying the
scale factors as follows : I-0-I ERR B

T(I)SE -1
C

	

I -25.

	

0.

	

25 .

	

50 .

SCALE(1) the minimum I-axis value-if the I-axis is E -2 E -1 E -2 E -2 E 0	 ~•
-278 1 B-a	 Ito be

	

linearly (if it is a logplotted -199

	

14 -238
on the I-axis, then SCALE(1) is theplot -196

	

14 -236 -275 2 CBS	 I

minima

	

of 10 as a floating point -191

	

13 -230 -270 3 CBS	 I
power

sober) -183

	

13 -223 -263 4 CB-S---- I

SCALE(2) = the increment between the I-axis tic -174

	

13 -214 -254 5 CB-S	 I

if the

	

is linear oa the I-axismarks

	

plot -163

	

12 -203 -243 6 C-9*	 I

it is a log axis, then SCALE(2) is(if -150

	

12 -190 -230 7 -CB-S	 I

the number of decades as a floating point -135

	

11 -175 -215 8 _C_3_*___

	

I

number) -118

	

10 -158 -198 9 I-C-Be---- I

SCALE (3) s the minions T-axis value if the T-axis is -100

	

10 -139 -179 10 I -CB-e--- I

to be

	

linearly (if it is a logplotted -79

	

8 -119 -159 11 I -CB-S--- I
then SCALE (3) is the sinisaa poweraxis, -56

	

7 -96 -136 12 I

	

CB-S--- I

of 10 as a floating point number) -31

	

5 -71 -110 13 I

	

CB-S-- I

SCALE (4) - the increment between T-axis tic marks if -4

	

2 -44 -84 14 1

	

CB-S- I

the

	

is linear on the T-axis (if itplot 25

	

5 -15 -55 15 I

	

CB_*__

	

I

is loq, then SCALE (4) is the number of 56

	

7 16 -23 16 1

	

C-Be--- I

decades as a floating point number) 88

	

9 48 8 17 1

	

C-B-S--- I
124

	

11 83 43 18 I

	

_CB_*___

	

I

Te obtain the scale factors of the last plot made by a 19 1

	

--C-BS	I160

	

12 120 80
call 200

	

14 159 120 20 I

	

---CB-a	I
to PISP11, DISP1, or DOTI own:

241

	

15 201 161 21 I

	

---C-B-s	I
CALL SCOETI(SCALE [,IITIC,ITTIC)) 283

	

16 243 203 22 I

	

---C-Be	I
329

	

18 288 249 23 I

	

----C-Be	I

where : 376

	

19 336 296 24 I	CB-S	
SCALE is a REALet array of length 4 andthe scale factors 425

	

20 385 345 25 I	 CB-S-'--
are returned as described in SCPOT1 E -2 E -1 E -2 E -2 E 0 h	 ~•

IXTIC is an IPTEGEIe4 word and the number of tic marks I-S-I ERR B C X -25 .

	

0.

	

25.

	

50.

ITTIC
used

used

on the Y-axis
is as IPTEGERS4
on the y-axis

Note that IITIC

will be returned
word and the number of tic marks

will be returned
and ATTIC are optional, but that both

Figure 1



7 .2 Graphic DeTice Output Example

REAL SCALE (4),XA(25),G(25),ERR(25),A(25),TLOG(101
EXTERNAL FX,FD,FERE

C TURN OTERPLOTTIIG OR
CALL OPTPUT('OTER', .TRUE.)

C MAKE A PLOT IN THE LONER LEFT HARD CORNER
CALL OPTPUT('RIST', .FALSE .)
CALL OPTPUT('CRAR','*')
CALL OPTPUT('THAI', .TRUE.)
CALL OPTPOT('ITIC',0)
CALL OPTPUT('SIZE', .5, .5)
CALL OPTPUT('ITICS',4)

1

	

'PD54013')

C TURN OTEPPLOTTING OFF
CALL OPTPDT('OTER' . .FALSE.)

C RESET SIZE or GRAPHIC PICTURE
CALL OPTPUT('SIEE',1 .0,1 .0)
CALL OPTPUT('OFF',O .O,0.0)

HISTOGRAM WITH ERROR BARS

.

	

.

	

1

	

'

0 2 4 6 8 1012141618

LOWER LEFT FIGURE

X-AXIS

J

M
A
L
L

N E3
X

o E2m

Figure 2

El

EO

EO

HISTOGRAM

1 2 3 4 5 6 7 8 9 10

OPTIMAL X TICS

LOWER RIGHT FIGURE

E3
x
,. E21

a
J Ell

. I I I I

1 2 3 4 5 6 7 8 9 10

X-AXIS

C

C MAKE A PLOT IN THE LOWER RIGHT HAND QUADRANT
CALL OPTPUT('TMAN', .FAISE .)
CALL OPTPUT('FRARE', .TRUE .)
CALL OPTPUT('CHAR','X')
CALL OPTPUT('ITICS',0)
CALL OPTPUT('OFF', .S,O .)
CALL OPTPUT('RESCALE', .TRUE.) 4
CALL OPTPUT('TLOG', .TRUE .)
CALL DISPIA(TA,YLOG,ERR,10, w 3

1 'LOWER RIGHT FIGURE ;I-AIIS;LOG T-AXIS&', 2
2 'PD54013') UN 1

C MAKE PLOT IN UPPER RIGHT HAND QUADRANT
CALL OPTPUT('HIST', .TRUE .) 0
CALL OPTPUT('LINE', .FALSE.) r -1CALL OPTPUT('XTIC',0)
CALL OPTPUT('0FF', .5, .5) -2
CALL DISP1A(IA,TLOG,EPR,10, -3

1 'HISTOGRAN ;OPTIMAL I TICS ;T LOG AXISH',
2 'PDS4013')

C MAKE PLOT IN UPPER LEFT HAND QUADRANT
CALL OPTPUT('YTIC',0)
CALL OPTPUT('TLOG', .FALSE.)
CALL OPTPUT('OFF',O ., .5)
CALL OPTPUT('EFROR', .TROE.)
CALL OPTPUT('CHAR',' ')
CALL DISPIA(IA,A,ERP,20,'HISTOGRAM WITH ERROR BARS&',

SCALE(3)=-3 .
SCALE (4)=1 .
CALL SCPUT1(SCALE)
CALL DISP1A(IA,G,ERR,25 .

1 'LONER LEFT FIGURE ;I-AIIS;T RAN SCALESS',
2 'PD54013 9 ,A)

C OTERPLOT
CALL
CALL

A LINE PLO?
OPTPUT('FRAME', .FALSE .)
OPTPUT('ERROR', .FALSE.) -2

CALL
CALL
CALL

OPTPUT('LINE', .TRUE.)
OPTPUT('CHAR',' ')
DISPI(FI,FD,FEFR,25,'i','PDS4013')



for I=1,11, and J=I,NY
NX, NT, TITLE, and UNIT are as described in the

section on DISP2

B . TWO ABSCISSA DISPLAY ROUTINES 3 . D0T2

PUT2 is another subroutine for plotting 2-D data which
are functions . The calling sequence is :The facilities available for displaying two abscissa

data are discussed in this section . Note the presence of
an argument for an error function (or array) in the calling
sequence . In general this ∎ay just be a zero function or
array„ since for a 2-D display it is not used. It is
provided in the argument list, because of the need for
calculating the errors on the projection displays (though

CALL D11T2(FX,FT,PZ,FZER,NX,NY,TITLE,SCALE)

calling

calling

where : FX is the first abscissa function with a
sequence of the form XI=FX(I) for 1-1,NI

PY is the second abscissa function with a
if no errors ate requested on the projection, it ∎ay
zero function or array) .

be a

which

sequence of the form YJ=FY(J) for J=1,NY
FZ is the ordinate function with a calling sequence

1 . DT_5P2

2-D data

of the form ZIJ=FZ(I,J) for I=1,NI, and J=1,NY
PZER is the error function for function FZ and it

is used only if the user is doing a projection ;
it has a calling sequence of the form
ERRIJ=FZER(I,J) for Y=1,11, and J=1,NY

NX is the number of points along the first abscissa
NY is the number of points along the second

DISP2 is the subroutine for plotting
are functions. The calling sequence is :

CALL DISP2(FX,FT,FZ,FZER .NX,NT,TITLE [ ' UNIT))

where : PI is the first abscissa function with a calling
sequence of the form XI=FX(I) for 1=1,1X

FY is the second abscissa function with a calling

abscissa
TITLE is a string characters terminating with an

'i' sign
SCALE is an array of length 16 specifying the scale

sequence of the form TJ-FT(J) for J-1,NT be

	

when manual scaling has beenfactors to

	

used
PZ is the ordinate function with a calling sequence

of the form ZIJ=FZ(I,J) for I=1,N2, and J=1,1T
FZER is the error function for function FZ and it

called for; the order of the scale factors is
the same as for the SCPUT2 call

is used only if the user is doing a projection ;
it has a calling sequence of the form
ERRIJ=FZER(I,J) for I=1,NX, and J=1,NT

NX is the number of points along the first abscissa
NY is the number of points along the second

The output destination of the plot generated by a DDT2
call is the current default unit which may be altered by
the call :

CALL OPTPUT('DEVICE',UNIT)
abscissa

TITLE is a string of characters terminating
'a' sign

with an See section 11 .5 .4 .4.
destination 4 . gu-tputOptions Avq1lableUNIT is a string indicating the output

of the plot (as in DISP1)
The output options are discussed in detail in the

2. D-J;,SY2A section on OPTPUT and OPTGET. The following is merely a

DISP2A is the subroutine for plotting 2-D
are arrays . The calling sequence is :

data which summary of which are relevant here .

4.1 options applying to Both the Lineprinter and Graphic
Device OutputCALL DISP2A(X,T,Z,ZER,NX,NY,TITLE [,UNIT])

where : X
I
Z

is a REAL*4
is a REAL*4
is a REAL*4

array of the form 11=1(I) for 1=1,NX
array of the form TJ=T(J) for J=1,NT
array of the form ZIJ=Z(I,J) for
J=1,NT

11 'MANUAL'

	

- use manual scale factors
2) 'OMIT'

	

- omit first and last bins from scaling

1=1,N1, and
ZEN is a REAL*4 array of the form ZERIJ=ZER(r,J)



4 .2 Options Applying Just to the Lineprinter

1) 'SYMBOL'

	

number of symbols to be used for plot
2) 'ZAUTO'

	

automatic scaling of bin values
3) 'COLUMNS'

	

number of columns to be used for
each bin value

4) 'TAUTO'

	

scale axes sums
5) 'LENGTH'

	

number of columns to be used on the
lineprinter page

6) 'IYAUTO'

	

automatically calculate the number

CALL OPTPUT('DEYICE' .UNIT)

where UNIT is a character string indicating the device
desired . See section tI .A .4 .4 for a list of available
units .

5 . D_jsgpl-a_=jpq_a,gro ect o of2-DDatg

By setting the appropriate options with calls to
OPTPUT the user ∎ay indicate that succeeding calls to
DISP2, DISP2A, or DUT2 should display a projection of the
2-D data, rather than the regular 2-D data display. These
four OPTPUT calls, and their purposes are :
1) CALL OPTPOT('SFLAG', .TRUE .) - sets a flag to indicate

that for the succeeding calls to DISP2, DISP2A, or
DUT2, the indicated projection is to be made;
the CALL OPTPUT('SFLAG', .FALSE .) turns the option off

2) CALL OPTPUT('SDY', .FALSE .) - indicates the direction of
the protection : FALSE causes a projection on the
I-axis, While TRUE causes the projection to be on the
Y-axis

3) CALL OPTPUT('SBEGIN',N) indicates that the sunning for
the projection should start with point T(m) (or 1(N) if
slice is in T direction)

m) CALL OPTPUT('SNIDTB',M) - indicates the number of
abscissa values to be summed over

6. 2e_ettina jnd_Retrjg=jn4 ManualScaleFactors(for DISPZ
and_DISP2A1

Manual scales, if required, are set up for the graphic
device output by way of a call to SCPUT2 . The calling
sequence is :

CALL SCPUT2 (SCALE)

where : SCALE is a REAL*4 array
factors as follows :
SCALE(1) - minimum I-axis value
SCALE (2)

	

increment on the I-axis
SCALE (3)

	

minimum Y-axis value
SCALE (4)

	

increment on the Y-axis
SCALE(S)

	

minimum Z-axis value
SCALE (6)

	

increment on the Z-axis
SCALE (7)

	

isometric rotation angle in degrees
about the 2-axis

SCALE (8)

	

isometric elevation angle in degrees
about

	

the

	

horizontal

	

line
perpendictular to the line of sight

SCALE(9)-SCALE(12) - XEIN, DI, THIN, and DT for
slicing on the 1-axis

SCALE(13)-SCALE(16) - IMIN, DI, THIN, and DT for
slicing on the I-axis

Manual scales for 2-D lineprinter output are indicated
by setting the appropriate options with calls to OPTPUT .

The manual scales used for the last 2-D graphic device
display made may be obtained by the following call :

CALL SCGET2(SCALE)

where S is as described above .

of length 16 with the scale

7)

8)

'SCIENTIFIC'

'PAGE'

of column positions
use scientific notation for
values
number of lines per page to use

bin

4 .3 Options Applying Just to Graphic Device Output

1) 'YZERO'

	

- force a zero on the Y-axis
2) 'FRAME'

	

- draw a frame around the plot
3) 'SAVE'

	

- save the scale factors used
4) 'IDIR'

	

- draw lines parallel to the I-axis

4 .4 Setting the Default Output Unit

The default output unit is set by :



Figure 3

Figure 4

7.2 Lineprinter Example Scientific Notation
7. ExaaPles_

7 .1 Lineprinter Example - Integer Notation

REAL xA(25),TT(25),ZZ(25,6),ZZE(25,25)
CALL OPTPOT('Lll6TR',70)
CALL DISP2A(fA,TT(7),ZZ,ZZE,25,6,'INTEGZR NOTATIONS',

REAL
CALL
CALL
CALL

1

IA(25),TT(25),ZZ(25,61,ZZE(25,25)
OPTPOT('LENGTH',70)
OPTPD2('SCIENTIrIC', .TEOE .)
DI5P21(XA,TT(7),ZZ,ZZE,25,3,

'SCIENTIFIC NOTATIONS' ,'PRINTER')

1

	

,'PRINTER') It gives the folloving output :

It gives the following output : ID=
J

SCIENTIFIC NOTATION
1

	

2 3
ID= INTEGER ROTATION E 0 7.

	

8 . 9.T(J) .E 0
J

	

1

	

2

	

3

	

4

	

5

	

6 	+	+I

	

I (I)+ 	+ TOTAL.E 0
E 0

	

7.

	

8 .

	

9. 10. 11 . 12.T(J) .E 0 1

	

1 .I 0 .1554E+00 0 .1996E+00 0 .2319E+00 I

	

1
I l (l)	•°--+	+	TOTAL . E 0 0.2880E+00 0 .3698E+00 0 .4296E+00 I

	

12

	

2 .1
1 1 .I

	

I

	

1 3

	

3 .1 0 .5161E+00 0 .6627E+00 0 .76993+00 I

	

2
2 2.1

	

I

	

2 4

	

4.1 0 .8945E+00 0 .11493+01 0 .1334E+01 I

	

3
3 3.1

	

1

	

1

	

1

	

1

	

1

	

1 1

	

4 S

	

5 .1 0.1500E+01 0 .1925E+01 0 .2237E+01 I

	

6
4 4.1

	

1

	

1

	

1

	

1

	

1

	

1 I

	

7 6

	

6 .1 0 .2431E+01 0 .3122E+01 0 .3627E+01 I

	

9
5 5.I

	

1

	

2

	

2

	

2

	

2

	

2 I

	

12 7

	

7 .1 0.3813E+01 0.4896E+01 0 .5689E+01 I

	

14
6 6 .1

	

2

	

3

	

4

	

4

	

4

	

3 1

	

20 8

	

8 .I 0 .5784E+01 0.7427E+01 0 .8629E+01 I

	

22
7 7 .I

	

4

	

5

	

6

	

6

	

6

	

5 1

	

31 9

	

9.1 0 .8487E+01 0 .1090E+02 0 .1266E+02 I

	

32
8 8 .1

	

6

	

7

	

9

	

9

	

9

	

7 1

	

47 10

	

10.1 0.1204E+02 0 .1546E+02 0.1797E+02 I

	

45
9 9 .1

	

8

	

11

	

13

	

13

	

13

	

11 1

	

69 11

	

11.1 0.1653E+02 0 .2122E+02 0.2466E+02 1

	

62
10 10 .1

	

12

	

15

	

18

	

19

	

18

	

15 I

	

98 12

	

12.1 0 .2194E+02 0 .2818E+02 0 .3274E+02 1

	

83
11 11 .1

	

17

	

21

	

25

	

26

	

25

	

21 1

	

134 13

	

13.1 0.2818E+02 0 .3618E+02 0 .4204E+02 I

	

106
12 12.1

	

22

	

28

	

33

	

34

	

33

	

28 I

	

178 14

	

14.1 0.3499E+02 0 .4493E+02 0 .37803+02 1

	

118
13 13 .1

	

28

	

36

	

42

	

44

	

42

	

36 1

	

229 15

	

15.1 0.4204E+02 0 .3603E+02 0 2729E+02 I

	

105
14 14 .1

	

35

	

45

	

38

	

35

	

38

	

45 1

	

236 16

	

16.1 0.4116E+02 0 .2729E+02 0 .1714E+02 I

	

86
15 15 .1

	

42

	

36

	

27

	

24

	

27

	

36 I

	

193 17

	

17.1 0 .3512E+02 0 .1953E+02 0 .81275+01 I

	

63
16 16 .1

	

41

	

27

	

17

	

13

	

17

	

27 1

	

143 18

	

18.1 0 .3035E+02 0 .1341E+02 0 .1012E+01 I

	

45
17 17 .1

	

35

	

20

	

8

	

4

	

8

	

20 1

	

94 19

	

19.1 0 .2729E+02 0 .9480E+01 - .3551E+01 I

	

33
18 18 .1

	

30

	

13

	

1

	

-4

	

1

	

13 1

	

56 20

	

20.1 0 .2624E+02 0 .8127E+01 -.5123E+01 I

	

29
19 19 .2

	

27

	

9

	

-4

	

-8

	

-4

	

9 I

	

31 21

	

21.1 0 .2729E+02 0 .9480E+0t -.3551E+01 I

	

33
20 20 .1

	

26

	

8

	

-5 -10

	

-5

	

8 1

	

22 22

	

22.1 0 .3035E+02 0 .1341E+02 0 .10123+01 I

	

45
21 21 .1

	

27

	

9

	

-4

	

-8

	

-4

	

9 I

	

31 23

	

23.I 0 .3512E+02 0 .1953E+02 0.8127E+01 2

	

63
22 22.1

	

30

	

13

	

1

	

-4

	

1

	

13 I

	

56 24

	

24.1 0 .4116E+02 0 .2729E+02 0 .1714E+02 I

	

86
23 23.1

	

35

	

20

	

8

	

4

	

8

	

20 I

	

94 25

	

25.1 0.4204E+02 0 .3603E+02 0 .2729E+02 I

	

105
24 24 I

	

41

	

27

	

17

	

13

	

17

	

27 I

	

143 I

	

I(I)+ 	+
25 25 .1

	

42

	

36

	

27

	

24

	

27

	

36 I

	

193 TOTAL.E 0 515

	

396 285 1198
1 I(I)	+----+	

TOTAL .E 0

	

515 396 285 244 285 396

	

2125
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7.6 Graphic Device Output Example - Sliced 2-D Data

PEAL XA(25),TF(25),ZZ(25,25),ZZE(25 .25)
CALL OPTPU-('ERROR', .FALSE.)
CALL OPTPDT('RIST', .TRUE.)
CALL OP-PUT('LENGTH' 70)
CALL OPTPUT('SFLAG', .TRUE .)
CALL OPTPUT('SVIDTH',6)
CALL OPTPOT('SDF', .FALSE .)
CALL OPTPUT('SBEGIN',7)
CALL OPTPUT('CHAR','*'1
CALL DISP2A(XA,TV,ZZ,ZZE,25,25,'SLICE TEST$',

1

	

'PDS4013')
CALL OPTPUT('SFLAG', .FALSE .)

X10 1

22 -

20

18-

16-

14-

12-

10-

SLICE TEST

4

	

10
I

	

15
'

	

I

20

Figure 8

L.J

C . DPTPOT AND OPTGET - THE OPTION SETTING AND PETRIEVING
ROUTINES

OPTPUT and OPTGET are the routines provided for
setting and retrieving the value of various options used by
the DPAK routines .

1 . OPTPUT

The calling sequence is :

CALL OPTPUT(OPTION,vALUE1 (,TALQE2j)

where :
OPTION is a character string identifying the option to

set
VALUE1 is the value it is to be set to
VALUE2 is an optional argument not required for most

options, but used for setting the few options
r-quiring two values .

Unless otherwise indicated, options set by a call to OPTPUT
remain set until changed by another call to OPTPUT .

Following is a list of option strings, the type of
value required for them, their default values, and their
function .

2A19112 -f-01 thh-g1-Dan-d_2-D lineprinter output ;

ID-9T- MALT v-U_EIMLZ VALUEng se IIG
STRING

	

UZZ-2-F

	

AND
DOE

	

FUNCTION
'EJECT' TPUE LR4 if true then a page is

ejected for each new
lineprinter plot ; if false
than no page is ejected

'EDNIT' 6 1*4 lineprinter logical unit on
which any error messages are
printed

'LENGTH'

	

133

	

I•4

	

the number of columns which
are to

	

be used on the
lineprinter page ;
valid range : 50<VALUE<134;
if one wishes to fetch the
output and list it
unnumbered on a TEKTRONIX
4013 scope, then the number
of characters per line
should be 70

'OONIT' 6 I*4 logical unit for all
lineprinter output except
error messages

be



Qptioas for the 2-D l1wepriater outputs

IQg

	

DEFAULT VARIABLI

	

VALUEMEANING
,§INLNG

	

IM-W

	

. AE
'COLUMNS' 4

	

I14

	

VALUE-number
N
of columns in

inu
which to display each bin
value ; 0<VALUE<11

'PAGE'

	

60

	

L*1

	

2-D lineprinter output may
be broken into sections
because the T-axis is too
long for the page; a page
eject is then made only if
the remaining lines on the
page are insufficient to
include the next section;
the number of lines per page
for this purpose is
specified by this option

'SCIENTIFIC' FALSE

	

L*1

	

forces scientific notation
in E10 .4 format

'SYMBOL' 10 I*4 value (O<VALUE<37) is the
number of symbols to be
utilized in plotting the 2-D
data on the lineprinter ;
the default is 10 (the
characters 0-9) ; e.g. if
called with VALUE-16 then
the hexadecimal character
set will be used (0-9 and
A-F)

'TAUTO' FALSE L*4 if true, then scaled sass
are output along the axes of
2-D lineprinter plots

'ITAUTO' FALSE L*4 automatically calculate the
optimal number of column
positions for displaying the
bin values ; this overrides
the 'COLUMNS' option if
true ; if false, then the
'COLUMNS' value is utilized

'ZAUTO'

	

FALSE

	

L*4

	

controls automatic scaling
of the bin values on the 2-D
lineprinter display so that
the maximum value just
overflows the characters
available and prints an
asterisk ; if true then this
occurs ; if false then it
does not

QliQna-L9t_ ls . 1-Dand2-Dtineprinterandgraphic devicq
2312ut,,

I-O--PT-

	

D_j_PsqIT VARIABLE

	

VALUE MEANING
-M NG

	

TYPEOF

	

L
»U

	

FUNCT DN
'NANUAL' FALSE L*4 if false, then the plots are

automatically scaled on the
I and T axes ; if true then
the manual scale factors
(supplied by the user
through the appropriate
scale setting routine) are
used

'OMIT' FALSE L*4 if true, then the first and
last points are omitted when
the automatic scale factors
are calculated

scale is constructed so that
a zero point occurs at the
origin ; if false then there
is no constraint

lines are drawn to connect
the points ; this option
effects only the graphic
device output

92tio-n-s__OK_t_ht 1-Dsraohj device output :

IIQPT_ -DEFAULT I&&1 VALUE MEANING-
TRI- G TYPE0-F

V-ALUE
AND

FUNCTION
'CENTER' TRUE L*4 if true then thee points

be*plotted in the center
the bin ; if false then
points will be plotted

will
of

the
on

the lower edge of the bins
'ITICS' 0 1*4 number

	

of

	

shorter
intervening tic marks to be
placed between major tic
marks on a linear axis

'LINE' FALSE L*4 if true then lines are drawn
to connect the points of the
1-D data ; if false, then no

=1225_-f_o- the-1-D lineprinter and uraphic devigg_ggtoat
_and Qa-E-hic device output :

ID_PT_ DBFAULT URIABLIF VALUE MEANING_oil" IUIQP- a9D
	DLQ! FUNCTION

'!ZERO' FALSE L*4 if true then the ordinate



,OFF-

	

0.0

	

2 R*4

	

offset as a

	

fraction

	

of
0.0 values the axis in the I and I

directions (e .g. CALL
OPTPUT (°OF7', .5, .5) results
in the upper right hand
quadrant being used for
graph)

°OVER' PALS? L*4 ∎hen OVER is set to TRUE,
the user ∎ay overplot 1-D
data on one graphic device
at a time ; see the section
on overplottinq for ∎ore
information

'RESCALE' PALS? L*4 if true, then rascals for
each overplot unless manual
scales are set

'SIZE'

	

1 .0

	

2 R*4

	

upper limits as a

	

fraction
1 .0 values of the graph, e .g., CALL

OPTPUT ('SIZE', 1 .5. .7)
will create for the CALCORP
plotter a 15" (I-axis) by 7"
graph ; this call will not
work for the TEKTRONIX
scopes however. For any
graphic devices except the
CALCOMP plotters the largest
legal sizes are 1 .0,1 .0.

'ILOG'

	

FALSE

	

L*4

	

if true, then log

	

scale
I-axis

'IRAN'

	

PALS°

	

L*4

	

if true, then use manual
scales for I-axis

'ITIC' 8 1*4 number of tick ∎arks on
I-axis ; the call CALL
OPTPUT('ITIC',O) will cause
the scaling routine to
calculate the optimal number
of tic ∎arks

'IZERP' FALSE L*4 if true then the abscissa
scale is constructed so that
a zero point occurs at the
origin ; if false then there
is no constraint

'FTIC' 8 1*4 number of tick ∎arks on
I-axis ; the call CALL
OPTPUT('ITIC',O) will cause
the scaling program to
calculate the optimal number
of tic Parks

opti2gg-jo_Lth-s 1-Dlineprinterandoranhicdeviceoeteatt

10_P_j

	

DEFAULT- !MARL$

	

VALUEIEANIiC
53'R_ING_

	

IM-21

	

Cn
IALUE

	

FUNCTION
'CHAR'

	

Z40

	

L*4

	

specify the plot character
to be used .

	

(Note that:
CALL OPTPUT('CHAP',' ')

will result in a point being
plotted on the graphic
device output and an '*' on
lineprinter output)
if true then the 1-D data
points are displayed with
error bars ; if false, then
no error bars are plotted
if true then the 1-D data is
displayed as a bar histogram
if true, then log scale both
axes
if true, then log scale
I-axis
if true, then use manual
scales for I-axis

QPt onsae_Etaigipgto--1=Dand2-D araphic device output :

0_Rtions_ f_QK_the_f_DsRRs_hdcdevice output-

1O_P_T_

	

_DZFAOLT VARIABLE

	

VALUE MEANING
SjRI9_~

	

TIPSb

	

in
I!&!

	

FUNCTION
'IDIR' FALSE L*4 if true, the draw lines for

the display parallel to the
I-axis

0211o__fo_slicin4 the 2-D functions (output to eitherthe
jin_e_pr_igtgr_2I_a 4raphic device) :

12?T DEF'ULLT YsgjAKE VALUE EANIf¢
S_TP?Nr TIPEhZ MD

YIjnE FUNCTION
'SREGIN' 0 1*4 starting point of slice
	 SPY , FALSE L*4 slice direction; if FALSE

then slice in I direction,
otherwise

	

slice

	

in Y
direction

'SOIDTH' 0 1*4 number of points in slice

IOg! DEFAULT YUIAELE VALUE NEARING
2111-MG TIPE,Q1 MP

ME! FUNCTION
'?PANE' TRUE L*4 draw a labeled frame around

plot

'ERROR' TRUE L*4

'HIST' FALSE L*4

'LOGS' FALSE L*4

'SLOG' FALSE L*4

'YRAN' FALSE L*4



22tio_r_f2r_-sseettitg-t.he Aefa --lt output destination
_unit:-

2 . OPT_°T

OPTGET provides the user with a means of getting the
current value of an option . The calling sequence is :

CALL OPTGET(OPTION,VALUE1 [,VALUE2])

where :
OPTION is a character string identifying the option whose

value is desired
VALUEI is the variable to contain the value when it is

returned
VALUE2 is an optional argument which only needs to be

provided when the state of a two value option is
sought

D . T1SIN: DPAK WITH THE NON-INTERACTIVE GRAPHIC DEVICES AT
SLAC

There are several interactive and non-interactive
graphic devices available at SLAC . DPAK has been used for
making displays on both, but since the general user of DPAK
will only deal with the non-interactive ones, they are
discussed here .

The current non-interactive devices at available at
SLAC are :
1 . the 10 inch CALCONP drum plotter
2 . the 29 inch CALCONP drum plotter
3 . the 16m. unsprocketed CALCONP microfilm plotter
4 . the 105.∎ CALCOMP microfiche plotter
S . the TEKTRONIX 4013 storage scope display - displays for

this device are written out as individual members of a
WTLBUR PDS ; after his job has run, the user ones a
member of the PDS, and then using a LIST UNNUMBERED
command, displays the picture on the TEKTRONIX 4013
scope (see reference I for more on the VYLBUR PDS)

6 . the disk PDS data set - this is not really a graphic
device ; it is merely a way of saving the pictures in a
disk data set for future processing; see reference 2 .
for more information on this "device*

in general, the only thing the user must do to utilize
one of these devices through DPAK is to include the
appropriate DD statement with his program . If the default
ddname is utilized, then the DPAK routines will take care
of opening the specified device. If the user wishes
however, he ∎ay explicitly open a device with the following
call :

CALL DEVPIC(DEVICE [,DDWANE])

where :
DEVICE is the character string

DDNAME is a at optional argument ; if supplied, it
must match the ddname on the DD statement for
DEVICE .

InPT DEFMOLT VARIABLE VALUE MEANING
STRING TYPEOF AND

F,IL_RE FUNCTION
'DEVICE' 'PD54013' Fs8 default output device

'CALDRSM' for the 10^ CALCOMP
'CALDRLG' for the 29" CALCONP
ICAL16RU' for the 16am unsprocketed microfilm
'CALPICH' for the 105mm microfiche
'PDS4013' for the TEKTRONIX 4013 PDS displays
'PDSPDFV' for the disk PDS data set



The devices and their default ddnames are:

DEVICE

	

DDNANEDEFAULT

CALDRSN CALDRSN
CALDRLG CALDRLG
CAL16MU CALFILN
CALFICH CALFICH
PDS4013 PDS4013
PDSPDEY

	

PDSPDEY

The default DD statements for the various devices are:

For the 10^ CALCONP - 'CALDRSN'
//GO .CALDPSN DD DSR=6GDISPI,DISP-(NEN,PASS),YOL--SER=PLOT,
//

	

UNIT=T9-1600,LABEL-(1,SL),
// DCB=(PECFE=F,LRECL=480,BLESIZE=480,DEN=3)

For the 29^ CALCOHP - 'CALDRLG'
//GO .CALDRLG DD DSN=66DISP2,DISP=(NEN,PASS),YOL-SER=PLOT,
//

	

UNIT=T9-1600,LABEL=(1,SL),
//

	

DCB=(P£CFN=P,LPECL=480,BLESIZE=480,DEN=3)

For the 16mm unsprocketed microfilm - 'CAL16NU'
//GO .CAL16MU DD SYSOUT=I,
//

	

DCB=(RECPN=F,LRECL=1480,BLNSIZE=1480)

For the 105.. microfiche - 'CALFICH'
//GO.CALFICH DD SYSOUT=Z,
// DCB=(RECPH=F,LRECL=1480,BLNSIZE=1480)

For the TEKTRONIX 4013 displayable PUS - 'PD54013'
//GO .PDS4013 DD DSN=NYL.GG.000 .NANE,UNIT=(SYSDA,2),
//

	

DISP=(HEN,CATLG),DCB=(RECFR=FB,BLKSIZE=1600,LRECL=80),
//

	

SPACE=(TRK,(100,10,10),RLSE)
This JCL will create the PUS on a scratch disk and catalog
it . If the user wishes a ∎ore permanent file, he should
modify the DD statement accordingly.

For a PUS - 'PDSPDEY'
//GO .PDSPDEV DD DSN=NYL.GG .000 .IARE,DISP-(NEN,CATLG),
//

	

UNIT=(SYSDA,2),SPRCE=(TRE,(10,10,3),RLSE),
// DCB=(PECPN=U,BLKSIZE=4000)

Although it is not always necessary, it is a good
practice to close all the graphic devices before
terminating a job . This is done by the call:

CALL DEYCLO(UNIT)

where UNIT is the string representing the device to be
closed . If ∎ore than one device is open (or as a general
catch all), UNIT can be the string 'ALL' . This will result
in all open devices being being closed .

E . OTHER USEFUL ROUTINES

Following is a description of some of the subprograms
used by DPAK . They have been found to be useful for other
purposes on several occasions and so are described here.

1 . DCHAAR

nCHAR is a LOGICALC1 function which returns the plot
character to be used for a given point. By providing his
own LOGICAL*1 function the user may plot a different
character for each point . The calling sequence used by the
plot program is

LOGICALC1 ICHR,DCRAP
ICHR=DCRAR(I)

where I is the index of the point to be plotted . Thus the
user, by supplying his own DCBAE, has control over
character choice .

2 . DSCALE

DSCALE is the scaling routine used by the display
routines to do automatic scaling. The algorithm used for
the linear scaling is given in reference 6. The calling
sequence is:

CALL DSCALE(P,I1,N,NINT,IYNIN,IDY,IPNR)

where : F is a REALS4 function of the form F(I,J) or F(I)
which gives the values to be scaled ; F can be
either singly or doubly indexed ; if P is doubly
indexed, then it is always called with J=1 .

11 is the point the scaling is to start from
N is the number of points to be scaled ; if N is
negative the a zero is forced into the scale

HINT is I*4 and the number of intervals to be
allowed ; . if HINT is 0 when DSCALE is called, then
DSCALE calculates the optimal number of intervals
(from 2 to 15) and returns the value in HINT ; if
NINT=-1, then a log scale is calculated (the
minimum power of 10 is returned in the variable
IYNIN, and the number of decades is returned in
the variable IDY)

IYNIN is the integer for the first tic mark label
IDY is the integer increment for the axis
IPNR is the power of 10 necessary to get the
integerized IYRIN and IDY values to be the scale
factors (not used for log scaling)



3 . EQUAL

This is a logical function which compares the first N
characters of two character strings STRI and STB2 . If the
first N characters are the same, then EQUAL returns a value
of .TRUE ., otherwise it returns .FALSE . . The calling
sequence is :

LOGICAL RESULT, EQUAL
LOGICAL*1 STR1(N),STR2(R)
RESULT = EQUAL(STRI,STR2,N)

HGHEAD

This routine sets up the title which is plotted along
the right hand side of the 1-D graphic device output. If
the user wishes, he ∎ay supply his ova HGHEAD routine . The
calling sequence necessary is :

CALL RGHTAD(TITLE,HCHAR)

where : TITLE is a string which the user fills in with the
title desired

NCRAR is the number of characters to be printed

5. N2EXT-

Given a string of text, this function returns the
number of characters up to but not including a specified
character . The calling sequence is :

LOGICAL*1 STRING (NAI) ,CH14R
INTEGER MAX
NCHARS=NTEXT(STRING,NAX,CHAP)

where : CHAP is the character to be searched for
4AX is the maximum number of characters to be
searched

6 . SET

The calling sequence for this routine is :

CALL SET(STR1,STR2,NCHAR)

where :

	

STP1 and STR2 are arrays of at least length
bytes

SET will set the first SCRAP bytes of STR1 equal to the
first NCHAR bytes of STR2 .

4.

NCHAR

II . HPA(

HPAX (for histogram package) is a collection of
FORTRAN callable subprograms which are called by the user's
program to perform convenient allocation, accumulation, and
display of 1-D and 2-D histograms and 2-D scatterplots .

All the information concerning the histogram
definitions, the storage for the histograms, and the
storage for statistical analysis (means and moments etc .)
are automatically pooled together into a single common
block /HCON/ whose length is defined by the user . This
facilitates management of the histogram storage and allows
for provision of dynamic storage allocation whereby one may
allocate, and if required later reallocate histogram
storage without recompilation . The user can optimize the
use of the available space in /HCON/ by specifying the
number of bytes (1, 2, or 4) to be used per bin in a given
histogram .

Accumulation of 1-D and 2-D histograms is made by
calls to subroutines which automatically increment the
appropriate bin of the selected histogram by a specified
amount . In the case of scatterplots the accumulation call
results in the coordinates being packed, buffered, and
written out onto a scratch file .

The display of the histograms is done by calls to
the DPAK routines. The form of the 1-D output May be
at the user's option, bar histograms, points, or points
connected by a line, with or without error bars .
The ordinate and/or abscissa may be in linear or log form .
2-D histograms are output to the lineprinter in a
tabular form that allows a variable number of characters
per column entry, and replacement of absolute zero
entries by blanks, so that the user ∎ay. simulate
scatterplots bn the lineprinter . Output for 2-D histograms
to the graphic devices is made in isometric form .
True scatterplots are output only to graphic devices as
a series of points of data at the prescribed
coordinates.



2.1 1-D Histogram definition :

e .g. 'ALLY, 'ALL', 'ALLA' are invalid)
string of 3 characters to indicate the storage
∎ode as follows :
one byte (integer) per bin
two bytes (integer) per bin

MS

	

ANT

1L*11
11*21

CALL HDEF2(ID,NS,NX,NY,IMINX,XMINY,WIDI,WIDY,TITLE)

the histogram identifier as described in HDEF1
string of 3 (or 4) characters to indicate the
storage mode; modes available are the same as
in the 1-D histogram definition case; if a
scatterplot of the histogram is desired,
simply add an 'S' onto the string supplied in
MS ; i.e . 'L*1S', 'I*2S', 'I*4S', 'R*4Sl,
'E*45', 'M*4S', 'W*4S' ; a 2-D histogram is
always accumulated (unless it was defined in
deactivated ∎ode), but the scatterplot
information is only saved if the ∎ode of
storage has an 'S' on it

A .

	

USE OF HPAK

1 . Defining the Le t of /BCOB/

1y*41
,R*41
'Ee4'

four bytes (integer) per bin
four bytes (real) per bin
two real words (B bytes) for storage of a value
and an error per bin (described in HCDH1)
two real words (8 bytes) for the storage of a'H*4'

The first thing the user east do is to define the
length (in words) of /HCOH/ . This is done by including the
following two statements in his program :

COMMON/HCON/HCOH(N)
CALL HSIZE(N ( .N])

The default size of N is 2000, however this will often not
be enough, so the user should define it to be of sufficient
length .

	

A new user of HPAN can use 5000 words if he is
initially uncertain of his storage requirement. A rule of
thumb for estimating this length is given in Appendix II .
The HSIZE call must be made before any other HPAK routine
is called .

The optional argument N indicates the size of the
common

	

block

	

SCPBUF

	

(declaration
COMMON/SCPBUF/NBUF,BUF(100))

	

which is

	

used

	

for the
graphics . The default size for SCPBUF is NBDF=100, and
this usually sufficient . However for interactive uses, a
larger SCPBUF common block is usually required, and the
length is set by calling HSIZE with two arguments . When
specifying a larqer SCPBBF and/or MCOH, the user must be
sure to include the common block declaration for the larger
common block(s) .

2. Definitionof R st gff
To define (allocate) a 1-D or 2-D histogram, a call to

eDEF1 or RDEF2 respectively is made .

value and an error (described in Appendix VIII)
two real words (B bytes) for the storage of a
value and a weight (described in Appendix VII)
number of bins ; if NB is negative,

	

the
histogram definition is made, but space is not
reserved for bin allocations ; such a histogram
is said to be deactivated (see HALT and
HUEACT)
value of the lower edge of the first bin
width of a bin
string of up to 80 characters terminating with
an '8' ; this string may be broken down into
sub labels of up to 32 characters each for the
x and y axes (of a graphic device plot) by the
use of semi-colon characters within the
string, as for example: 'MAIN LABEL; X-AXIS
LABEL ; Y-AXIS LABELJ' the string contains the
main label followed by a semi-colon (1 ;9) . the
I-axis label followed by a semi-colon, and the
Y-axis label followed by the terminating '8'

'We4'

NB

	

I*4

XNIN N*4
WIDTH P*4
TITLE ANY

For example :

CALL RDEF1(10,'I*2',50,1 .0, .1,'HISTOGRAN NUMBER 108')

will define the histogram with the identifier 10 to have 50
bins, with the low edge of the lowest bin having a value of
1 .0, a bin width of .1 units, a title of -HISTOGRAM NUMBER
10" and 2 bytes of storage for each bin .

2 .2 2-D Histogram and Scatterplot definitions

CALL RDEF1(ID,MS,NB .XMIN,WIDTH,TITLE)
where :
ID 1*4where :

ID

	

I*4 the histogram identifier, which is either an
integer number (0<ID<10000) or a string of up
to 4 characters (invalid ID's are ID=O or any
string starting with the 3 characters 'ALL' ;

MS ANY



Examples :

CALL HDEP2('CTS','I*4',50,25,0 .0,1 ., .1, .5,'2-D HISTt')

will define the histogram identified by 'CTS' to have 50
I-bins each .1 units wide, 25 Y-bins each .5 units wide,
and a title of "2-D HISt" . It will allow four bytes of
storage for each accumulation bin .

CALL HDEP2(102,'I*2S',-25,25,0 .0,1 .,0.1, .5,
'2-D HISTOGRAM ; I-AXIS ; I-AXIS a')

will define 2-D histogram 102 to have 25 I-bins of width .1
with a lower bin edge of 0 .0, 25 T bins of width .5 with a
lower bin value of 1 .0, and a title of "2-D HISTOGRAM- .
Since the number of I bins is negative, the histogram will
be allocated in deactivated mode . The "5" in "1*2S"
specifies that a scatterplot is to be generated for a
graphic device . The scatterplot will be labeled as in the
2-D histogram, but with a label on the I-axis of "I-AXIS"
and a T-axis label of "I-AXIS" .

When doing scatterplots for a graphic device, the following
JCL is necessary for the scratch file on which the points
are saved as they are accumulated.

//GO.PT19P001 DD DSR=LEIOIA,DISP-(IEW,DELETE),
// DCB-(RECPN=lBS,LRECL-1805,BLRSIZE=3614),
// SPACE-(THE,(50,50),RLSE),DRIT=(STSDA,2)

3 . Accumulation

To accumulate a value in a 1-D histogram :

CALL HCON1(ID,X,W)

where :
ID

	

I*4 the histogram identifier

X

	

R*u

	

coordinate for accumulation bin, numbers

	

are
determined so that the first bin contains all
X from

	

X=XMIR

	

to,

	

but

	

not

	

including
S=XNIN+WIDTH ;

	

note also that underflows go
into into first bin, and overflows into the
last bin

v

	

R*4

	

weight to be accumulated (i .e. the amount by
which the bin is to be incremented, e .g. 1 .0)

If both a value and an error are to be accumulated (E*4 or
N*4 option), then W(1) contains the value to be accumulated
and w(2) contains for E*4 and M*4 the square of the error,
and for W*4 the weight . E*4 histograms are accumulated as
the sum of the values •/- SORT(su∎ of the errors squared) .
See Appendix VII and VIII for a description of W*a and M*4
respectively .

To accumulate a value in a 2-D histogram :

CALL RCUM2(ID,Z,Y,W)

where :
ID

	

I*4

	

the histogram identifier
I

	

P*4

	

I-coordinate for accumulation
I

	

R*4

	

Y-coordinate for accumulation
v

	

P*4

	

weight to be accumulated (i .e. the amount by
which the bin is to be incremented) : both
weights and errors can be accumulated, as
described in RCUM1

4. Output

4 .1 Basic Histogram Output

To output a histogram or scatterplot :

CALL HOOT (ID [,UNIT])

where :
ID I*4 the histogram identifier, or the string 'ALL' ;

if ID='ALL' then all the histograms, both 1-D
and 2-D will be output on the specified unit

UNIT ANY string or value which specifies the output
device ; possible unit values are : a logical
unit number >0 and <100 to which printed
output will be routed ; in this case the unit
number will be assigned as the printout unit
for later BPAE subroutine calls

'PPINTER' the currently assigned printer unit
'PDS4013' WILBUR PUS

NY 1*4 number of I-bins ; if NY is negative, then

NY 1*4
histogram is allocated in deactivated mode
number of Y bins

IMTNX R*4 value of the lover edge of the lowest I-bin
ININY R*4 value of the lower edge of the lowest T-bin
WIDI P*4 width of each I-bin
WIDT R*4 width of each Y bin
TITLE ART title string as described in HDEP1



'CRLDRSP' 10 inch CALCONP
'CALDRLG' 29 inch CALCONP
'CAL16MU' the CALCONP microfilm unit
'CALFICP' the CALCOMP microfiche
'NOUNIT' no output is made to any unit
'PDSPDEV' for the Unified Graphics PDSPDEV

if the UNIT argument is not supplied, then the
output will be routed to all devices specified
in the JCL, plus the lineprinter

4.2 Projection of 2-D Histograms - HSLICE

This routine allows the user to take a slice of a 2-D
histogram, and then display in projection that slice as a
1-D histogram . The calling sequence is :

CALL RSLICE(ID,IORY (,m1 (,NS (,UNIT (,TITLE 1111)

is the identifier of the histogram to be
sliced
the string 'x' or 'T' ; if XORY='T' then the
slice is projected onto the X-axis : if
IORY='T' then the slice is projected onto the
Y-axis
index of the first bin of the slice
number of bins to he summed in the slice (0
for all bins beyond m1)
a string or value to specify the output
device as in the call to BOUT ; if
UNIT='NOUNIT' then no output of the slice
will be done, but the slice functions will be
initialized to allow the user access to them
(see section on HPSLC and RERSLC)

TITLE ANT this argument is optional ; if supplied, this
title will be substituted for the normal
title on the output ; must be a text string
terminating with an '0'

The arguments N1, NS, and UNIT are optional. The defaults
are :

N1 = 1
NS = total number of bins along specified axis
UNIT = 'PDS4013'

4 .3 Panual Scaling of Histogram Output - HNSC

manual scales for histogram output are set by a call
to the subroutine HNSC. This results in the scale factors
being saved in the common block /HCON/ . The calling
sequence is :

CALL HNSC(ID,SCALE)

where : SCALE is a PEAL'4 array of length 16 for 2-D
histograms and of length 4 for 1-D histograms ; the
order of the scale factors is the same as in the
SCPUT2 and SCPUTI calls which are described in the
DPAE section of this ∎riteup

ID is the identifier of the histogram

	

the

	

scale
factors are to be associated with

4 .4 Overplotting 1-D Histogram output

Overplotting of histogram output ∎ay he done on either
the lineprinter or graphic devices . It is done by doing
things in the following sequence :
1) CALL OPTPUT('OVEP', .TRUE .)
2) set up other desired options via the appropriate OPTPUT

calls
3) make the appropriate HOOT call
4) repeat the sequences 2) and 3) until
5) CALL OPTPUT('OYER', .PALSE.)

Op to 10 histograms ∎ay be overplotted on

	

the
lineprinter, and any number on the graphic devices .

you are through

where :
ID 1*4

YORY Ls1

N1 1*4
85 I*4

UNIT ANY



ZF-INT(35 .*EZP(- .5*(I-19)**2/9 .)
1

	

*EIP.(-5 .*(J-13)**2/16.))
RETURN
END

Figure 9

5. Example The ROUT ('SCAT', 'PRINTER') call gives the following ;

Consider the following :

I

ID=SCAT SIMULATED SCATTERPLOT
1234567891123456789212345J,J=
******************tq*e**

1, 25
INTEGER CLOCEI
COEIOI/RCON/RCO1(7000)
CALL BSIZE(7000)
CALL RDEF2('SCAT','I*4S',20,25,10 .,O .,1.,1.,

111111111122222
E 0 0123456789012345678901234T(J) .E 0
I(T)	 TOTAL .! 0

I

	

'SIMULATED SCATTEDPLOTN') 1 10 .! I O,STMBOL RANGE
CALL RA11A(CLOCK1(2)) 2 11 .T_ 1 0,1 = 1-

	

1
DO 10 I=1,40 3 12 .1 11122222111 1 16,2 = 2-

	

2
Z=1 4 13 .1 112234444432211 1 38,3 = 3-

	

3
DO 11 J=1,25 5 14 .1 11235678887653211 1 74,4 = 4-

	

4
T=J 6 15 .1 113468ACDEDCA864311 1 130,5 = 5-

	

5
IZ=ZF2(I,J) 7 16 .1 12469C*******C96421 1 197,6 = 6-

	

6
IF(IZ.EQ.O) GO TO 11 B 17 .1 12369C*********C96321 1 270,7 = 7-

	

7
DO 12 E=1,IZ 9 18 .1 1247AF*********FA7421 1 321,8 = 8-

	

8
ID-RAI1(0)*I 10 19.1 12478***********B7421 1 337,9 = 9-

	

9
TD-RA11(0) +1 11 20 .1 1247AF*********FA7421 I 321,A = 10- 10
CALL RCDM2('SCAT',ID,TD,1 .0) 12 21 .1 12369C***tap**C96321 I 270,8 = 11-

	

11
12 CONTINUE 13 22.1 12469C*******C96421 I 197,0 = 12- 12
11 CONTINUE 14 23.1 11346BACDEDCA864311 I 130,D = 13- 13
10 CONTINUE 15 24.I 11235678887653211 1 74,E = 14- 14
C 16 25 .1 112234444432211 1 38,F = 15- 15
OUTPUT TO LINEPRINTERC 17 26.1 11122222111 1 16,**= 16-****

C 18 27.1 I 0
CALL OPTPUT('COLUMNS',1) 19 28.T I 0
CALL OPTPOT('STMBOL',16)
CALL ROUT ('SCAT' ,'PRINTER')

20
I

29.1 I 0
I(I)4	

CALL BOUT ('SCAT','PDS4013') 11122222111
RETURN 1257148245428417521
END
FUNCTION ZF2(I,J)

TOTAL.! 0 0005461529825552892516450 2429



The HOUT('SCAT','PDS4013') call gives the following :

	

B .

	

LOCATING HISTOGRAMS IN /UCOH/ - ∎OSUCH

SIMULATED SCATTERPLBT

Figure 10

SOSOCH is a logical function for locating a particular
histogram in /HCOH/. HCOH(3) points to the location in
/HCOM/ of the histogram last accessed . If the user wishes
to access a histogram on his own, he mast set up HCOM(3) .
To do this use a call like :

C H IS THE LENGTH OF /NCO"/
COMMON/HCOH/HCOH(N)
INTEGER HCOH
LOGICAL N05UCH
IF(NOSUCH(ID)) RETURN

. . .TD found - continue processing . . .

If NOSUCH is returned with a value of TRUE, then no
histogram with that ID is currently defined . If N0SUCR
returns with a value of FALSE, then the histogram exists
and HCON(3) points to its record . A detailed description
of a histogram record is contained in Appendix II .



C . ACCESSING HISTOGRAM CONTENTS WIDTH F*4 the bin width ; if ND=2 then WIDTH must be an
array of length 2, and the I bin width is
returned in WID(1) while the Y bin width is
returned in WLD(2)1 . HFSLC art HEPSLC

These
contents
these functions
before using

of the
REAL*4

them :

functions allow the user access to
sliced bins and their errors . To intialize
the following call oust be made immediately

Note that when calling HGET with

	

IOPT='r,ET',

	

the
arguments ND, NB, MS, IMIN, and RID are mandatory . The
following will return additional information, but are not
necessary if the information is not desired :
IM

	

1*4 is an optional argument ;

	

if supplied, it
will

	

contain

	

the

	

index

	

value with 1
CALL HSLICE(ID,IORY,M1,NS,'NODNIT') subtracted from it of the place in HCOM where

the

	

histogram

	

array

	

is

	

stored ;

	

i.e .
HCOM(IH+1) will get the user the first bin
value

IE

	

1*4 is an optional argument ;

	

if supplied, and
MS='E*4' then it will contain the index value
with 1 subtracted from it of the place in
HCON where the error array is stored ;

	

i.e .
HCON(IE+1) will contain the square of the
error on the first bin

TITLE ANT will contain the character string which was
passed as a title

then one may use
of sliced bins

2 . RGET

This routine
specifications
defined lineprinter

HPSLC(I) as a function to get the contents
and HFRSLC(I) as its error .

allows the user to fetch the current
of histograms or print them on the currently

unit . The calling sequence is :

CALL HGET(ID,IOPT [,ND,NB,MS,IMIN,WIDTH [,IN [,IE
[,TITLE]]]])

is the

	

identifier of the

	

histogram
whose specifications

	

are desired;

	

if
ID='ALL', then the specifications of all the
currently

	

defined

	

histograms

	

are
printed

	

on

	

the

	

currently defined
lineprinter unit
a string which specifies whether the
specifications

	

are to be be printed or
returned to the user ; option strings are :
print the specifications on the currently
defined

	

lineprinter

	

unit; the remaining
arguments are not necessary
return the specifications to the user in the
variables he has provided as follows :
number of dimensions (1 or 2)

Examples of BGET calls :where :
ID

	

I*4
a) CALL HGET('ALL','PRINTEB')

will print out specifications of all defined histograms.

b) CALL HGET(1,'GET',ND,NB,NS,ININ,RIDTH,IH)
IOPT ANY

will return the number of dimensions, number of bins, mode
of storage, minimum bin value, and the width of the bins
for the histogram identified by the integer 1 . Also if say
NS='L*1' and the histogram is a 1-D histogram, then we
may obtain the histogram bin contents as follows :

'PRINTER'

'GET'

RD

	

1*4

CONNGN/NCOM/N (2000)
LOGICAL*1 L(1),H(NB)
EQUIVALENCE (L(1) ,M (1) )

NB

	

1*4 number of bins ; if ND=2 then NB must be an DO 200 I=1,NB

NS

	

1*4

array of length 2

	

and the

	

number of
I bins

	

is returned in NB(1), while the
number of Y bins is returned in NB(2)
∎ode

	

of storage ;

	

a character

	

string

H(I)=L(IH*4+3 .I)
200

	

CONTINUE

c) CALL HGET(1,'GET',ND,BB,MS,ININ,RIDTH,IH,IE,TITLE)

101!

	

R*4

specifying the ∎ode of storage as in the
HDEF1 and HDEP2 calls is returned
the value of the lowest bin ;

	

if ND=2 then
will return the number of dimensions, number of bins, mode
of storage, minimum bin value, the width of the bins, the

IMIN must be an array of length 2, and the
lowest I bin value is returned in IRYN(1)
while the lowest Y bin is returned in IMIN(2)

pointer to the histogram in SCOM, the pointer to its errors
(if MS='E*4'1, and its title .



d)

	

Note that the following call will not work:

CALL RGET(1,'GET',ND,NB,NS,XNIN,NIDTB,TITLE)

that is the title will not be returned . In order for the
title to be returned, the dummy arguments IR and IE most be
supplied .

3. RSPACE

The subroutine RSPACE prints out on the error unit
number the number of words left unused in /RCOR/ at any
point . The call is simply :

CALL RSPACE

4. USUN and RSSUeS

These functions enable the user to output or fetch the
statistics that have been accumulated for a particular
histogram. The calling sequence is :

LOGICAL HSUM,EXIST
EXIST=RSUM(ID,IOPT f_,D])

where the result

	

TRUE. is returned if the histogram
exists, and FALSE . i s returned otherwise .

The arguments are :
ID

	

1*4

	

the histogram identifier
IoPT ANY a string or value which specifies whether the

statistics are to be printed or to be
returned to the user ; the printout occupies 2
lines if it is a 1-D histogram, and 5 lines
if it is a 2-D histogram ; if O<IOPT<100 then
logical unit IOPT is used to print the
statistics

'PRINT'

	

print statistics for the histogram on the
currently defined

	

lineprinter unit :

	

the
following statistics are included:
if it is a 1-D histogram : i calls; sum of
weights ; <z>; d<x> ; o(x)=standard deviation
in x ; do(z) ; 9(z)=skew (third moment about
<x>/o=*3) ; dg(z) ; xlo=lovest value of z ;
xhi=highest value of z ; r=resolution=o/<x> ;
dr ;
if it is a 2-D histogram :

	

ylo; yhi ; <y> ;
d <y> ; o (y) ; do (y) : g (y) ; dg (y) ;
covariance matrix: o*S2(x)

	

cov(x,y)
cov (z,y)

	

ott2 (y)
correlation coef . p=cov(x,y)/(o(z)to(y)) ;
dp is the error in correlation coefficient ;
major and minor axes semi-diameters of the
covariance ellipse D1, D2 ; and the angle of
the ellipse a ;

	

(see Ref

	

4

	

for the
formulations of the various statistics)

'GET'

	

This will return the statistics to the user
in array D ;
for the 1-D histogram, D should be of
dimension REAL*4 D(10), and the statistics
returned are :
D(1) = i calls
D(2) = sum of weights
D(3) _ <x>
D (4) = 0 (z)
D (5) = xlo
D(6) = xhi
D (7) g (z)
D (8) = dq (z)
D(9) = anderflov
D(10) = overflow
for the 2-D histogram, D should be of
dimension REAL*4 D(23), and the returned
statistics are :
D(1) through D(8) are the same as the I-D case
D (9) _ <y>
D(10) = .o (y)
D(11) = ylo
D(12) = yhi
D (13) = g (1)
D(14) = dg(y)
D(15) = o**2(x)
D(16) = cow (z, y)
D (17)

	

cov (z, y)
D(18) = ofs2(y)
D(19) = p
D (20) = dp
D(21) = D1
D(22) = D2
D (23) = a



D

	

R*4

	

argument required if Using the 'GET' option
to return the statistics to the user

For a slice of a 2-D histogram the call is :

LOGICAL EXIST,HSONS
EXIST=HSONS(ID .IOPT [ .D])

This call performs the same function for the sliced
histogram as HSUN does for the 1-D case . Note that this
call must be preceeded by a call to HSLICE .

Example :
If the user wishes to normalize a histogram by the sun

of the weights, he might use :

REAL*4 D(23)
LOGICAL HSUN
IF( .NOT .HSON(ID,'GET',D)) RETURN
CALL HNOPN(ID,D(2))

5 . H-j HY~HYE . H2Y . HE, and HZE

These functions are provided to allow the user access
to the individual histogram bins . A call to NOSUCH
for the particular histogram the user wishes to access
must be made before any of these functions are called .
The functions and their values are as follows :

HI(i)

	

REAL*4

	

returns the I-coordinate value of the
ith bin (1-D or 2-D)

HY(i)

	

PEAL*4

	

returns the value of the ith bin in
real form (1-D)

HTE(i)

	

REAL*4

	

returns the error of the ith bin in
real form (1-D)

REAL*4

	

returns the value of the jth bin (2-D)
HZ(i,j)

	

PEAL*4

	

returns the value of the (i,j)th 2-D
histogram bin in real form

HZE(i,j) FFAL*4

	

returns the error on the (i,j)th bin
of the 2-D histogram in real form

H2Y(1)

6 . IRA and--LU-Y

These integer functions return to the user the bin
index of a value. A call to NOSUCH(ID) where ID is the
desired histogram must preceed the IHI and IHY call. The
calling sequences are :

J=IHX(VALX) where TALX is the I-coordinate whose bin
number is desired (say be either a 1-D or
2-D histogram)

N=IHY(TALT) where TALY is the T-coordinate of a 2-D
histogram whose bin index is desired

If the coordinate lies outside the histogram range, then
the index of the first(underflow) or last (overflow) bin is
returned .

An example of how these might be used is : Given a 2-D
histogram (ID='SST') with I-axis range [0.0,10.0] and
Y-axis range [100.0,200 .0], the user wishes a projection
along the Z-axis of the bins in the Y range of (125 .,150.] .
The following set of calls would accomplish this :

LOGICAL NOSUCH
IF(NOSUCH('TST'))RETURN
CALL HSLICE('TST','I',IHY(125 .),IHY(150.)-IHY(125.)f1,

1

	

'PDS4013')



sequence is:

CALL HDEL(ID)

where :
ID

	

Ia4

	

the identifier of the histogram to be deleted ;
if ID='ALL', then all histograms are deleted

D . EDITING HISTOGRAMS 4 . RMORM

normalizingThis subroutine enables the user to set a
In this section are outlined the calls which may

used to modify a histogram definition or its contents .
be

be
that
for
its
no

factor for
changed) .

a histogram (the histogram contents are not
During display, the histogram contents are

divided by this factor.
1 .

	

and HDEACT_HACT

All histograms have two possible states. They may
CALL HMORM(ID,VALOE)

be
where :

ID

	

1*4 is the identifier of the histogram to
either active or inactive . An active histogram is one
is fully defined and has storage space with it
accumulations .

	

An inactive histogram is one which has
definition stored in the common block /HCOS/ but has

normalized
the normalizing factor for the histogramVALUE R*4

S . RSET1
storage space for accumulations allocated to it (therefore
accumulations are not done) . To activate a histogram :

CALL RACT(ID)

where ID is the histogram identifier.

	

To deactivate
histogram, that is release its accumulation space :

This subroutine allows the user to set a specific bin
of a 1-D histogram to a desired value .

	

The calling
a sequence is :

CALL HSET1(ID,I,VAL)
CALL HDEACT(ID) .

If ID='ALL' then all
deactivated.

2 . HCLR

the histograms are activated or
where :

ID

	

Is4

x

	

R=4

VAL

	

R<4

is the identifier of the histogram whose bin
is to be set
the coordinate of the bin whose value is to
be set
the value to be stored in the bin ; if MS=E*4
then VAL must be a two word array (see HCUM1)This subroutine allows the user to clear a specific

histogram . The calling sequence is :
6 . HSET2

CALL HCLR (ID)
This subroutine allows the user to set a specific

of a 2-D histogram . The calling sequence is :
bin

bin

where :
ID

	

1*4

	

the identifier of the histogram to be cleared
or the string 'ALL-; if ID=-ALL', then all
the histograms are cleared

This routine does not delete the histogram specifications,
but merely zeros all bin values and statistics .

CALL HSET2(ID,I,Y,VAL)

whose
where :

ID

	

2*4

	

is the identfier of the histogram
is to be set

I

	

R*4

	

the I-coordinate of the bin to be3 . NOEL set

then
This subroutine deletes a histogram .

	

The space is
T

	

Rk4

	

the T-coordinate of the bin to be
VAL

	

R•4

	

the value to be stored in the bin ;
then VAL must be a two word array

set
if MS=E*4

(see RCDM1)freed and may be reallocated if desired . The calling



E .

	

OVEPWRITING DEFAULT OPTIONS - HOPTN

HOPTN allows the user to dynamically override the
default options that control the accumulation and output of
the histograms . The call is :

CALL HOPTN(IOPT,VALUE (,ID))

∎here :
LVAL L*4

	

indicates
whether to exclude
underflows

	

and
overflows

ID

	

I*4 the ID of the
histogram

	

to

	

be
affected ;

	

if
ID-'ALL', then all
1-D

	

and

	

2-D
histograms are set
as indicated by LVAL

if FALSE for a given ID .
then all values are used in
the statistical
calculations; if TRUE then
overflows and uaderflows are
not included

'INTEG' FALSE L*4 when INTEG is TRUE, the
running sum of the bins is
plotted instead of the
normal histogram

'"SUNS'

	

PALS?

	

L*4

	

if true, indicates that a
call to HSUH is to be made
after the histogram has been
output ; the calling sequence
is :
CALL HOPTN('HSUI',LVAL,ID)
where :
LVAL is an L*4 value to

indicate

	

the state
the option is to be
set to

ID is the

	

histogram
identifier ;

	

if
ID='ALL'

	

then

	

the
option is set for all
histograms

the error on an empty bin ;
this is an integer which
is converted to a real if
the histogram binning is
real ; the VALUE is either
0 or 1 (for 0 .0 or 1 .0 in
the teal case)
when STAT is true the
statistics necessary for the
HSUM calculations are built
up as the

	

histogram

	

is
accumulated ;

	

if

	

STAT is
FALSE they are

	

not

	

and
therefore an HSUM call will
not produce any statistics ;
the calling sequence is :
CALL HOPTN('STAT',LVAL,ID)
where :
LVAL is an

	

L*4

	

value
indicating the state
the option is to be set
to

ID is the identifier of
the histogram to

	

be
affected ; if ID='ALL'
then all histograms are
so set

where :

IOPT I*4 is a string specifying the option to be

VALUE

ID

VARIOUS

I*4

set
the value which

	

the

	

option

	

being
specified is expecting
optional argument used for some calls

'NTHIN' 0 I*4
The following
the meaning

Qptjgg for

table
of the

cogtrolin4

gives IOPT
VALUE, and the

values, VALUE type
default .

expected,

1-D AND 2-D

'STAT' TRUE L*4

the accumulation of
h"toerams

DEFAULT VARIABLE VALUE REARING12E2
$TRIRG TYPE OF

VALUE
'EXCLUDE' FALSE L*4 the calling sequence for

this

	

option is:
CALL HOPTN('EXCL',LVAL,ID)



APPENDIX I - SYNTAX

	

USED

	

POP

	

DESCRIBING

	

SUBROUTINE
APGUNENTS, ETC .

In general the standard FORTPAN convention applies for
determining the type of variables assigned to symbol names
(i .e . I-N are integers and all others are reals) .

Data types are described as:

L*1

	

LOGICAL*1

	

logical variable (used

	

as

	

an
integer) occupy one byte

I*2

	

INTEGER*2

	

integer variable, occupy two bytes

1*4

	

INTEGER*4

	

integer variable, occupy four bytes

Lea

	

LOGICAL*4

	

logical variable, occupy four bytes

R*4

	

REAL*4

	

real variable, occupy 4 bytes

P*B

	

REAL*P

	

real variable, occupy B bytes

ANY

	

means data type is irrelevant

Optional arguments to subroutine calls are enclosed in
square brackets . For example:

CALL DEVPIC(DETICE (,DDNAME])

APPENDIX II - STRUCTURE OF /HCOM/

The work area common block /HCOM/ must be defined by
the user to be of sufficient length . In general, the
length N should he :

M
N = 10 + sum (52 + NXsi)*MAX(NY (i).11 *BI)

i=1

	

4

where-
M = number of histograms
N1(i) = number of X bins in ith histogram
NT(i) = cumber of T bins in ith histogram
MAY = vORTRAN maximum function
B(i) = number of bytes in the storage mode for the ith

histogram

/BCOM/ is set up as a linked list with a vain header
section which contains a description of the minor records
where the individual histogram specifications and
accumulations are kept. The overall structure of /HCOM/ is

CONTENTS
total

	

number of currently

	

booked
histograms

number of header words in each record for
the individual 2-D histogram
specifications

pointer to the record of the histogram
most recently accessed

maximum number of words in /HCOM/

pointer to the beginning of free space in
/HCOM/

pointer to the start of the first record ;
this is equal to N+1 where M=number of
words in the header section

total number of booked scatterplots

word containing the unit number for the
scatterplotting scratch file in the left
half

as follows :

HCOM WORD TYPE
1 I*4

2 1*4

3 1*4

4 I*4

S 1*4

6 1*4

7 I*4

a I*4



9 1*4 number of header words in each record
Read to hold the T bin statistics for the
2-D histograms

10 through N*RCON(6)-1 are currently reserved for the
error processing subsystem

- - - - - - - - - - - - - - - - - - - - - - - -

Let I-ICON(3) (RCON(3) points to a record of one of
the histograms) . If this is a 1-D histogram, its record has
the following structure :

CONTENTS
pointer to the next consecutive histogram
record

the histogram identifier

mode of storage as follows :
VALUE

	

RODE OF STORAGE
I

	

L*1
2

	

1*2
3

	

I*4
4

	

R*4
5

	

E*4
6

	

N*4

not used

not used

number of I bins

lowest I bin value

width of the X bins

number of Y bins

not used

not used

pointer to the scale factors

pointer to the title

pointer to the accumulation bins

total number of bins

5+15

	

R*4

	

normalization value

1+16

	

not used

5+17

	

1*4

	

number of calls

5+18

	

R*4

	

sum of weights

∎+19

	

R*4

	

lowest I value binned

1+20

	

H*4

	

highest I value binned

1+21

	

R*8

	

first moment (if R*8 ICON . .
RCOR(ICON(3)/2+11))

1+23

	

R*8

	

second moment (if R*8 RCON . .
ICON (ICON(3)/2+12))

1+25

	

R*8

	

third moment (if R*8 RCON . .
RCON(HCON(3)/2+13))

1+27

	

R*8

	

sixth moment (if R*8 RCON . .
RCON(RCOH(3)/2+v14))

N+RCON(2)-HCON(9) through HCON(1)-1 is the
for the scale factors, title, and the accumulation bins .

If this histogram is a 2-D histogram, then the
structure of the record is the following :

HCON WORD TYPE CONTENTS
N through 1+8 are the same as in the 1-D casa

erg

	

R*4

	

the low T bin value

5+10

	

R*4

	

the width of the Y bins

N+11 through N+15 are the same as in the 1-D case

1+16 I*4 the scatterplot number ; if no scatterplot
is being created for this 2-D histogram,
then this is 0

N+17 through 9+28 are the same as in the 1-D case

N+29

	

9*4

	

lowest T value binned

e

ota

HCON WORD
N

1+1

∎+2

TYPE
1*4

I*4

4(L*1)

1+3

1+4

∎+5 1*4

1+6 R*4

∎+7 R*4

R+8 I*4

1+9 R*4

5+10 R*4

1+11 1*4

1+12 1*4

1+13 1*4

1+14 I*4

OUT'
I ti
mot
IODI
thi

address as is
ani

address as

address as

address as

storage area



LMODE(341 FR L*1 TRUE frame APPENDIX IV - ERROR CONDITIONS - PROBABLE

	

CAUSES

	

ANDLMODE(35) AX L*1 0 auto set X tics POSSIBLE CURES
LMODE(36) AY L*1 0 auto set I tics
LEODE(37) IT L*1 8 number of I tic marks
LMODE(38) YT L*1 8 number of Y tic marks The following is a list of some of the problems DPAK
LMODE(39) XZ L*1 FALSE force a zero on I-axis and HPAK users have had .

	

If the user's program should
LMODE (40) YZ L*1 FALSE force a zero on Y-axis abend or not work correctly, I suggest looking through this
MODE (11) DI 1*4 2000 default /HCON/ size list .
MODE t12) B0 1*4 100 default /SCPBUF/ size
MODE (13) SL L*4 FALSE optional slice title flag 1 . OC6 ABEND - user has supplied a subroutine, entry point
MODE (14) SP I*4 FALSE slice flag or common block with a name that is the same as one of
MODE (15) I*4 FALSE slice flag the DPAI or HPAK subroutine, common block, or entry
MODE (16) SD 1*4 0 slice direction point names.

MODE (17) SW 1*4 0

0 is I direction
1 is Y direction
width of slice

2 . OC1 or OC4 - the common block /BCON/ or /SCPBOF/ is not
as long as the user specified it would be in his HSIZE

MODE (18) SB I*4 0 beginning of slice call .
MODE (19) ID 1*4 0 ID
MODE (20) I*4 0 not used 3. The message 'SCALING PROBLEM WITH THIS PLOT' - user has
MODE (21) 1*4 0 not used specified that manual scales are to be used, but failed
MODE (22) 1*4 0 not used to set them up; note that manual scales for histogram
MODE (23) o0 1*4 6 lineprinter output unit output via a ESLICE or ROUT call are set up by calling
MODE (24) CE L*4 TRUE bin alignment flag HNSC ; DISPIA or DISP1 scales are set up via a call to
LNODE(97) GR L*4 FALSE graticules on LPUT1 plots SCPUTI, and DISP2 and DISP2A scales are set up via a
LNODE(98) L*1 FALSE not used call to SCPUT2 .
LHODE(99) IT L*1 0 * of intervening tics (GRUTI)
LNODE(100) EJ L*1 TRUE page eject 4. Incomplete picture on graphic device - user has used the
MODE (26) FU 1*4 6 logical unit for error wrong UGXERR routine . Check that the one you have used

MODE(27) SI R*4 1 .0
messages
size of I-axis (GRUT1)

is from the HPAK library .

MODE (28) SI R*4 1 .0 size of Y-axis (GRUT1) 5. ABEND code of 806 - user has failed to provide the go
MODE (29) OP R*4 0 .0 I-axis offset step library for the Unified Graphics routines .
MODE (30) OF R*4 0.0 Y-axis offset
MODE(31) El 1*4 0 graphic element 6 . Error message saying 'MISSING DD CARD' - user has failed

MODE (32) DU 1*4 -1
number
buffer dump flag for

to provide the JCL for the scatterplot scratch file .

MODE (33) HT 1*4 0
scatterplots
HTRAP counter

7 . Divide checks, overflows, or underflows in HCON - check
that values passed for accumulation aree valid (REAL*4

MODE (34) AL 1*4 0 ID as it is stored in HCON values) .
MODE (35) MT L*4 0 error value for a zero

LNODE(141) SY L*1 BOX
bin
symbol range (LPUT2)

LNODE(142) ZA L*1 0 ZAUTO flag (LPUT2)
LRODE(143) LE L*1 Z85 length (LPUT2)
LNODE(144) IT L*1 0 IYAUTO flag (LPUT2)
LNODE(145) CO L*1 Z04 I OF columns (LPUT2)
LMODE(146) TA L*1 FALSE TAUTO flag (LPUT2)
LMODE(147) SC L*1 FALSE scientific notation (LPUT2)
LHODE(148) PA L*1 60 lines per page (LPUT2)
MODE (38) *G 1*4 0 number of open graphic

MODE (39) DE 1*4 PDS4
device
default output device

RODE (40) I*4 013 continuation of NODE(39)



APPENDIX V - SUBPOUTINES ENTRY POINTS AND CONMOB BLOCK NAMES
USED IN DPA9 AND BRAN

Often one of the problems that arises in using a large
program is accidently using one of its CSECT names in the
user's program. In the following list are the common
block, subroutine, and entry point names used in DPAK and
BPAK .

PROGRAM ALIASES DESCRIPTION
NAME

BUFRED

	

reads back scatterplot information
DCHAR

	

returns plot character
DEVPIC

	

opens graphic device
DEVCLO closes graphic device
DEVRAN

	

returns name of graphic device
DEVNUM returns identifier for graphic device

DEVSET

	

activates output destination
DISPO

	

functional interface for GRUT1 and LPUT1
DISP1

	

function plotting routine
DISPIA

	

array plotting routine
DISP2

	

2-U function plotting routine
DISP2A

	

2-D array plotting routine
DLAB

	

partitions title
DPPICT

	

outputs graphic device picture
DSCALE

	

scaling routine
DSETOK

	

sets up labels for the scatterplot
DTAB

	

table formatting subprogram
DUGPUT

	

outputs graphic element
DUSETS

	

sets up slicing function
DDESLC slice error function
DUFSLC slice function
DUSLIN sets up slice limits
DUSTIT sets up slice title
DUSTRT returns slice title
RERSLC BPAK alias for slice error function
HFSLC

	

BPAK alias for slice function
DUTITR sets up title for slicing

DUTTP

	

calculates an exponent
DDT1

	

1-D function plotting routine
DUT2

	

2-D functions plotting routine
PQUAL

	

compares two character strings
GRISO

	

internal 2-D plot function
GRUTO

	

part of 1-D graphics routine
GPUT1

	

main 1-D graphics routine
GPUT2

	

main 2-D graphics routine
GTMAIN

	

routine which gets core
RACY

	

activates a histogram
RDEACT deactivates a histogram

HCBLNK

	

clears blanks out of a character string
BCLR

	

clears a histogram

PROGRAM RLIASES DESCRIPTION
NAME

RCUM

	

accumulates a histogram
RCUM1

	

accumulates a 1-D histogram
HCUN2

	

accumulates a 2-D histogram
BUFF

	

defines a histogram
RDEF2

	

defines -a 2-D histogram
RDEF1

	

defines a 1-D histogram
HDEL

	

delete a histogram
REIALL

	

outputs all histograms
HGET

	

get histogram definitions
HGHEAD

	

header for right side of graphic plot
HGR1

	

dummys for backward compatibility
HOG FT
RGGET2
HGRUT1
HGRUT2
HGR2
RUNIT
HGSET
HGSET2
HOPEN
HSCALE

RISC

	

sets manual scales for histogram
HNORM

	

normalizes a histogram
HOPTW

	

BPAK option setting routine
HOPDS

	

overplots multiple histograms
BOPUSO passes histogram id's to hopes

BOUT

	

outputs histograms
RSET1

	

sets a bin in a 1-D histogram
HSET2

	

sets a bin in a 2-D histogram
HSIZE

	

sets histogram space size
RSLICE

	

outputs a slice of a histogram
HSPACE

	

tells how much space is need
HSUM

	

outputs histogram statistics
RSURS

	

outputs slice statistics
BTODAY

	

returns date in printable format
RR

	

returns I value for a bin
RLA

	

bin function for lineprinter plot
HLEBR

	

bin error for lineprinter plot
HLZ

	

I value for lineprinter plot
HLO

	

entry point for id's
HY

	

returns bin value
RYE

	

returns error on bin value
HZ

	

2-D bin value
RZE

	

2-D error value
R2Y

	

2-D T bin value
TSR

	

returns bin number for on I value
TRY

	

returns bin number for a T value
I4TOA

	

takes integer into character string
JOBPRN

	

returns job name
LCOMP

	

compares two LOGICIL'1 values
LPHEAD

	

header routine for LPOTI
LPTAIL trailer routine for LPOT1



PROGRAM ALIASES DESCRIPTION
NAME

LPUT1 1-D lineprinter output routine
LPUT2 2-D lineprinter output routine
LP10UT outputs line of text for LPUT1
LP1SMO

	

zeros Bus in LPUT1
LP1SUM sums T values for LPUT1

LP1VAR

	

sets up variable format for LPUT1
∎ARGS

	

counts number of arguments to a call
NOGRUT

	

dummies out graphics calls
NOLPUT

	

dummies out lineprinter output routine
NOSCAT

	

dummies out scatterplot routines
NOSUCH

	

locates a histogram
NTEXT

	

Counts characters in a string
NNPAGE

	

puts out page heading
OPTGET

	

gets output option
OPTIDI internal option identifier

OPTPUT

	

sets an option
PLFUNI

	

function fixer-upper for LPUT1
PLFUFT entry point for multiple functions

PLOT2A

	

2-D function plotting routine
PLSETI

	

1-D array to function routine
PL1FI

	

I array to function
PL1P!

	

I array to function
PL1FYE error array to function

PLSET2

	

2-D array to function translator
PL2FI

	

I array to function
Pt2F!

	

Y array to function
PL2FZ

	

Z array to function
PL2FZE error array to function

PIBOX
PIBUFI
PICURV
PIHSET
PIPLOT
PISORT
PZDOT
PZELEM
PZLIWE
PZNEXT
PZTEIT
PDJPCB

	

routine to check for ddcard presence
ROUND

	

scatterplot output routine
RTOIE

	

real number to integer and exponent
SCRUF

	

buffers scatterplot information
SCBDMP dumps final scatterplot information

SCGETI

	

returns last used 1-D scale factors
SCPUTI

	

sets up 1-D output scale factors
SCGET2

	

returns 2-D output scale factors
SCPUT2 sets up 2-D output scale factors

SCOUT

	

outputs the scatterplots
SET

	

sets one character string to another
DGIERR

	

HPUGER

	

error processing routine for U .G .
UPLOT

	

BPUPLT

	

dummy for user overplot routine
MINT

	

scatterplot output routine

APPENDIX VI - OTERPLOTTING OP USER SUPPLIED FUNCTIONS ON
SCATTERPLOTS AND 2-D HISTOGRAM LIlEPRINTER
OUTPUT

Facilities exist in HPAN for overplotting of a user
supplied function on scatterplots and 2-D lineprinter
histogram output . The format of the function is:

REAL FUNCTION UPLOT(I,I,ID)
where :

where f is a functional form of I and !, then the FORTRAN
statement

UPLOT=f(I,!)
will serve to define the curve for the calling program . If
the conditions which define the curve cannot be expressed
in a simple closed form, the user can set UPLOT= •1 .0 or
-1 .0, depending upon whether the point (I,!) is inside or
outside the curve .

The calling program calls UPLOT for each point . Thus,
for those plots which are not to have a curve, the user
should set UPLOT=1 .0 before returning .

If several curves are desired on a single scatter
plot, then the user should set

NC
UPLOT = product Pi(I,!) ,

J=1
where NC different curves are to be superimposed on the
scatter plot and Fi(I,!)=O defines the ith curve . Note
that for graphic devices each curve must close back on
itself, also the curve must not intersect itself, though a
curve ∎ay intersect other curves on the plot any number of
times. If for a given scatterplot/2-D histogram there is
no function to be overplotted simply set UPLOT=HNONE' before
returning where HNONE='NONE' . The function is overplotted
on both the lineprinter output and the graphic output .

-A 12-

scatterplot output routine
scatterplot Output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine

I R*4 the I position the function is to be calculated
for

! Re4 the I position the function is to be calculated
for

ID Ice the histogram identifier of the scatterplot/2-D
histogram currently being plotted

The calling program assumes the function UPLOT changes
sign at those values of I and ! that define the curve .
Thus, if the curve can be defined by

f (x, y) =0



For example :
Suppose three 2-D histograms have been defined with

ID's of 'PRO', 'DEU', and 3 respectively, and the user
wishes to overplot a function on the 2-D histogram
identified by 3. The following is an example of the
function format :

REAL FUNCTION UPLOT(I,V,ID)
REAL HNONE/'NONE'/
IF (ID. NE . 3) GO TO 10

C CALCULATE FUNCTION HERE AND

RETURN
C NO OVERPLOT
10 UPLOT=HNORE

RETURN
END

RETURN

APPENDIX VII - DESCRIPTION OF W*4 NODE OF STORAGE

The W*4 mode of storage is used for building
histograms by accumulating the counts/bin and the
weights/bin. Rare explicitly we may define this as
follows . Let us select the Ith bin and let V(i)- value
of the jth bin after accumulating i values in that
bin, also d(i)- error of the jth bin after accumulating i
values in that bin . Let as suppose we have a call to
RCDR1

V(I)= NCOUNTS
W(2)= WEIGHT
CALL HCUR1(10,RJ,5)

where RJ indicates the jth bin .
then

V(0)= 0, dV(0)= 0
and

V(i)= V(i-1) + w(1) = sum of counts
dV(i)= dv(i-1) + w(2) = sum of weights

At output time
V (N) /dV (N) r/- SORT (V (N)) /dV (N)

is output for this jth bin where N indicates that the bin
has been accumulated into N times .



APPENDIX VIII - DESCRIPTION OF M*4 MODE OF STORAGE

The N*4 mode is used for building histograms by
accumulating the weighted means and errors per bin . Using
the same notation as for 1*4, then a call to BCUM1 will
appear as

W(1)= value
V(2)= (error in value)**2
CALL HCUNI(ID,RJ,V)

then
Y(0)=0, dV(0)=O
dV(i)**2a 1/(1/1(2) • 1/dV(i-1)**2)
V (i)= (1 (1)/1(2) •V (i-1) /dv (i-1) **2) *dV (i) **2

At output time
V(I)t/-dY(N) is output

APPENDIX IX - SUMMARY OF DPAK CALLS

PLOTTINGCALLS :
1-P plotting calls :
CALL DISP1(FX,PY,FERR,N,TITLE !,UNIT [,FB [,FC (,FD

(,FF [,FG [,FH (,FP [ .FQ]3)J)]}])]]
CALL DISPIA(X,T,ERP,N,TITLE (,UNIT [,B [,C [,D [,E

[,G (,H [,P f .Q]]]]33313)))
CALL DUT1(FX,PT,PERR,N,TITLE,SCALE)
2-D plotting calls :

CALL DISP2(F22,PT2,PZ2,FERR2,NI,NY,TITLE [,UNIT])
CALL DISP2A(X,Y,Z,ZERR,NX,NY,TITLE [,UNIT])
CALL DUT2(FX .FY,FZ,FZERR,NX,NY .TITLE,SCALE)

SETTING AN_D RETRIEVING MANUAL SCALES :
for the 1-D case :
CALL SCPUTI(SCALE) and CALL SCGET1(SCALE)

for the 2-D graphics case :
CALL SCPUT2(SCALE) and CALL SCGET2(SCALE)

OPLGUTL-0D O1TG-ET CALLS (WITH DEFAULTS) :
set default output unit : CALL OPTPUT('DEVICE','PDS4013')

options for 1-D and 2-D lineprinter :
CALL OPTPUT('EJECT', .TRUE .)
CALL OPTPUT('EUNIT',6)
CALL OPTPOT('OUNIT',6)

options for the 2-D lineprinter output :
CALL OPTPUT('COLUMIS',4)
CALL OPTPDT('LENGTR',133)
CALL OPTPUT('PAGE',60)
CALL OPTPUT('SCIENTIFIC', .PALSE.)
CALL OPTPUT('SYNMOL',10)
CALL OPTPUT('TAUTO', .FALSE .)
CALL OPTPUT('IYAUTO', .FALSE .)
CALL OPTPUT('ZAUTO', .FALSE .)

options for both the 1-D and 2-D lineprinter and graphic
device output:

CALL OPTPUT('MANUAL', .FALSE.)
CALL OPTPUT('OMIT', .FALSE.)

options for 1-D lineprinter and graphic device output and
2-D graphic device output :

CALL OPTPUT('YZERO', .FALSE .)



OPTION SETTING".
CALL HOPTN('EICLUDE', .FALSE .)
CALL HOPTN('HSUNS', .FALSE .)
CALL HOPTN('INTEG', .FALSF.)
CALL HOPTN('MTBIN',O)
CALL ROPTN('STAT', .TRUE.)

options for the 1-D liaeprinter and graphic device output : APPENDIX I - SUMMARY OF RPAX CALLS

CALL OPTPUT('CHAR',' ')
CALL OPTPUT('EPROR', .TRUE .) _SET-T_IRG_5_T_OR\GE PPACEySI2_E :

CALL OPTPUT('HIST', .FALSE .) COMMON/HCOM/M(NNOFDS)
CALL OPTPDT('LOGS', .PALSE .) CALL HSIZE(2000)
CALL OPTPUT('ILOG', .FALSE .)
CALL OPTPUT('TMAN', .FALSE .) SET-T-I_G DP FlIST_OGRARSPCIICATIONS, :

1:3--case: CALL HDEF1(ID,NS,NBINS,BINLON,BINNID .TITLE)

options for the 1-D graphic device output : 2-0 case: CALL HDEF2(ID,MS,NBINSX,NBTNST,XLOV,TLOV .XNID,

CALL OPTPUT('CENTER', .TRUE .) 1

	

,TVID,TITLE)

CALL OPTPUT('ITICS',O)
CALL OPTPUT('OFF',0 .0,0 .0) ACC_ULA-TI_NG HISTOGRjIAS :
CALL OPTPUT('OVER', .FALSE .) 1-D case : CALL HCUN1(ID,IVALUE,INCREMENT)

CALL OPTPUT('RESCALE', .FALSE.) 2-D case : CALL HCUM2(ID,IVALUE,YVALUE,INCREMENT)

CALL OPTPUT('SIZE',1 .0,1 .0)
CALL OPTPUT('ILOG', .FALSE .) _OUTPUTTING HISTOGRAMS :

CALL OPTPUT('XNAN', .FALSE.) CALL EOUT(ID,UNIT)

CALL OPTPUT('ITIC',81
CALL OPTPUT('XZEBO', .FALSE .) PROJRCT_TON OP A 27D HISTOGRAM :

CALL OPTPUT('YTIC',8) CALL RSLICE(ID,IOAY,FIRST,NUNBINS .UNIT)

options for the 1-D and 2-D graphic device output :
CALL OPTPUT('FRAME', .TRUE .)

SET M-A-NAAt SQILES FOR ILEISTOGRA4 :
CALL RMSC(ID,SCALE)

options for the 2-D graphic device output : OTfl_EPR_T,S_TOGAAM FEj,A-TED CALL-S:

CALL OPTPUT('IDIE', .FALSE.) CALL HACT(ID)
CALL HCLR(ID)

options for the slicing of 2-D functions : CALL RDEACT(ID)
CALL OPTPUT('SBEGIN',0) CALL HDEL(ID)
CALL OPTPUT('SDT', .FALSE .) CALL HGET(ID,OPT,NUMDIM,NBINS,MS,BINLON,BINNID,IPTR)

CALL OPTPUT('SPLAG', .PALSE .) CALL RNORM(ID,VALUE)
CALL RSET1(ID .XVALUE,VALUE)CALL OPTPUT('SNIDTH',O) CALL RSET2(TD,XVALUE,YVALUE,VALUE)
CALL HSOM(ID,OPT,D)



APPENDIX II - SOeeaaT of TIE JCL

121110E EDITOR ORLOLDBI LIBIIIIESz
ITL.EI .PUB.HPAILH - contains the DPIK and HPAK modules
ITL.CG .ICB.UGFTILIB - contains the Unified Graphics modules

GO STIR LIBBaITi
ITL.CG .ECB.OGIUILIB contains the run time modules needed

for Unified Graphics

ic1 ∎BIDED FOR GRIPIIC DEVICE OUTPOTx
For the 10 0 CILCOIP - 'CALDISI'
//GO.CILDRSH DD DSIs4iDISP1,DISPs(IEI,PISs),VOL=SEE-PLOT,
// UNIT"T9-1600,LIBEL-(1,SL),
// DCB-(RICFHSF,LIECL-480,BLfSIZE=480,DEIs3)

For the 29" CILCOHP - 'CALDRLG'
//GO.CILDRLG DD DSE=86DISP2,DISP-(VEI,PISS),VOL-SER-PLOT,
// UIIT=T9-1600,LIBEL-(1,SL),
// DCB=(EECFH=F,LBECL=480,BLKSIZE=480,DE1=3)

For the 16am uasprocketed microfilm - 'CIL1680'
//GO .CILIGRU DD STSOBT=I,
// DCB-(IECFH-F,LBECL-1480,BLESIZE-1480)

For the 105.∎ microfiche - 'CILFICH'
//GO .CILFICH DD STSOUT-Z,
// DCB=(BECFN-F,LEECL=1480,BLESIEE-1480)

For the TEKTRONIX 4013 displayable PDS - 'PDS4013'
//GO.PDS4013 DO DSI=VTL.gg.uuu .na.e,UNITs(STSDl,2),
// DISP=(JEI,CITLG),DCB=(RECFH=FB,HLKSIZE=1600,LHECL=80),
//

	

SPACE-(TRH,(100,10,10),RLSE)

For a PDS - 'PDSPDEV'
//GO.PDSPDEV DD DSN=BIL.gg .uun.name,DISP=(IEI,CATLG),
//

	

UNITS(STSDI,2),SPACE=(THE,(10,10,3),BLSE),
// DCB-(RECFS=O,BLKSIZE=4000)

LPAJ SCITTEIPLOT SCRATCH FILE :
//GO.PT19F001 DD DSI=SEIOIA,DISP=(NEI,DELETE),
// SPICE=(TBK,(50,50),RLSE),UNIT-(STSDA,2),
// DCB-(RECFH=VBS,LHECL=1805,BLESIZE=3614)

aPPEIDII III - REDUCING CORE REQUIREMENTS

The entire DPIE and BPIF requires a substantial amount
of core . However much of it can be saved by dummying up
various routines which are known not to be needed by a job .
The following dummies are provided in the load module
containing the DPAE and HPAK subroutines . To make use of
them, just place a call to the desired dummy at the
beginning of your main program .

1 . !0-1ZU2

If no lineprinter output is desired, the call to
NOLPUT will cause dummies to be loaded for the following
routines :

LPUT1
LPUT2

This will results in a savings of approximately 24000
decimal bytes.

2 . NOSCIT
Zfno scatterplots are desired, the call to NOSCIT

will dummy out the following routines :
SCBUF
SCOOT

This will result in a savings of approximately 24000
decimal bytes.

3. NOGRUT

If no graphic device output is desired, the call to
ROGRUT will result in the following subroutines being
dummied out :

GRUTI
GBUT2
DEVPCC
DPPICT
PTPLOT

This will result in a savings of approximately 54000
decimal bytes .



APPENDIX XIII- ACTUAL PROGRAM WHICH GENERATED THE
EXAMPLES

CALL OPTPUT('ERROR', .TtOE.)
CALL DISP1(FX,FA,PERR,25,

1
2

'3 ARRAYS WITH HIST AND ERROR BARSB',
'PRIWTER',FB,PC)

The following is the actual program which generated
the examples in the writeup. The comments indicated with
'CS , were included to make examples somewhat self
contained .

C
C
C
C •
C*
C
C
C

C
C
C

EXAMPLE II .A.6.2 - GRAPHIC DEVICE OUTPUT EXAMPLE

REAL SCALE (4),XA(25),G(25),ERR(25),A(25),YLOG(10)
EXTERNAL FX,FD,FEIR

// JOB
DELETE VTL.EA.CAL.TEST1 TURN OVERPLOTTIWG 01

// EXEC FORTHCG,
// GORGR=300K,LKEDPRM='SIZE=300000',
// LKEDLBI='wYL .EA.PUB .HPAKLM',
// LKEDLB2='wYL .CG.RCB .UGFTNLIB',
// GOSLI='WYL.CG.RCB.UGRUNLIB'

CALL OPTPOT('OVER', .TROE.)

MANE A PLOT IB THE LOWER LEFT BAND CORNER

//FORT.SYSIN DD *
INTEGER CLOCKI
EXTERNAL ZP,ZF,LP,ZERR,PX,PY,PEBR,PI,PB,PC,FD
COMMON/HCOM/HCOM(7000)
REAL XA(25),ERR(25),l(25),C(25),E(25),SCALE (4)/4*0 ./

1

	

,FLOG(10)/1 .0,1 .6E1,2.OE1 .1 .6E2,5.OE3,3.7E2.1 .022

CALL OPTPUT('HIST', .FALSE.)
CALL OPTPUT('CHIR','e')
CALL OPTPUT('YHAN', .TROE .)
CALL OPTPUT('XTIC',O)
CALL OPTPUT('SIZE', .S, .S)
CALL OPTPUT('ITICS',4)

2

	

,B.9E1,5.OE1,5.0r0/,G(25) SCALE (3)--3.
REAL SCALE (4) * 1 .ZZE(25,25)/625*0 .0/,ZZ(25,25),YY(25),ww(25,6)

C
C ACCUMULATE ARRAYS POP DPAK FIGURES
C

DO 110 1=1,25

CALL SCPOTI(SCALE)
CALL DISPIA(IA,G,ERR,25,

1

	

'LOWER LEFT FIGURE ;X-AXIS:Y MAN SCALISS',
2

	

'PDS4013 1 ,A)
X=I
TY (I) =I
IA(l)=T
A(I)=(I* .1)**2-2 .

C OVERPLOT A LINE PLOT
CALL OPTPUT('FRAME', .FALSE.)
CALL OPTPUT('ERROR', .FALSE.)
CALL OPTPUT('LINE', .TRUE .)

ERR (I)=SQRT(ABS(A11)))
C(I)=A(I)- .4
E(I)=A(I)- .8
G(I)-A(l)-1.2
DO 100 J=1,25

C
C
C

CALL OPTPUT('CHAI',' ')
CALL DISP1(FI,FD,FERR,25,'i','PDS4013')

MAKE A PLOT IN THE LOWER RIGHT HAND QUADRANT

T=J
TEM=100 ./EXP(((I-20)**2 .3.*(J-10)**2)/60 .)

CALL
CALL

OPTPUT('YHAN', .FALSE.)
OPTPUT('FRAME' . .TRUE.)

IP(TEM GT . 45 .)TEN=9O-TEM
ZZ(I,J)=TEN
IF(J-6 .GT .O.AND .3-6.LE. 6)WV(I .3-6)-TEM

100

	

CONTINUE
110 CONTINUE

CALL FSET(XA,YY,ERR,A,C,E,G)
C

CALL
CALL
CALL
CALL
CALL
CALL

I

OPTPOT('CMAR' .'X')
OPTPUT('ITICS',0)
OPTPUT('OFF', .5,0 .)
OPTPUT('RESCALE', .TRUE .)
OPTPUT('YLOG', .TRUE .)
DISPIA(XA,YLOG,ERR,10,

'LOWER RIGHT PIGUBE;X-AXIS;LOG T-AIISS',
'PDS4013')C EXAMPLE II .A.6 .1 - LINEPRINTER OUTPUT EXAMPLE 2

C
C• EXTEFNAL FX,FA,PB,FC,FEPR

CALL OPTPUT('LPNGTR',70)
CALL OPTPUT('CRAR','*')



C
C ^ARE PLOT IN UPPER RIGHT HAND QUADRANT

CALL OPTPUT('HIST', .TRUE .)
CALL OPTPUT('LINE', .FALSE .)
CALL OPTPUT('XTIC',O)

.CALL OPTPUT('OFF', .5, .5)
CALL DISPIA(XA,YLOG,ERR,10,

1

	

'HISTOGPAM ;OPTINAL X TICS ;Y LOG AXISV,
2

	

'PDS4013')
C
C HARE PLOT IN UPPER LEFT HAND QUADRANT
C

CALL OPTPUT('YTIC',0)
CALL OPTPUT('YLOG', .FALSE .)
CALL OPTPOT('OFF',0 ., .5)
CALL OPTPUT('EFROR', .TRUE .)
CALL OPTPUt('CHAR',' ')
CALL DISPIA(IA,A,ERR,20,'HISTOGRAN WITH ERROR BARSS',

1

	

'PDS4013')
C
C TURN OVERPLOTTING OFF
C

CALL OPTPUT('OVER', .FALSE .)
C
C RESET SIZE OF GRAPHIC PICTURE
C

CALL OPTPUT('SIZE',1 .0,1 .0)
CALL OPTPUT('OFF',O .0,0 .0)

C
C EXAMPLE II .9.6 .1 - LINEPRINTER EXAMPLE - INTEGER NOTATION
C
C•

	

REAL XA(25),TY(25),VV(25,6),ZZE(25,25)
CALL OPTPUT('LENGTH',70)
CALL DISP2A(IA,TY(7),VV,ZZE,25,6,'INTEGER NOTATIONS',

1

	

'PRINTER')
C
C EXAMPLE II .1 .6 .2 - LINEPRINTER EXAMPLE SCIENTIFIC NOTATION
C
C+

	

REAL XA(25),TT(25),VV(25,6),ZZE(25,25)
CALL OPTPUT('LENGTH',70)
CALL OPTPUT('SCIENTIFIC', .TRUE .)
CALL DISP2A(IA,YY(7),VV,EZE,25,3,

1

	

'SCIENTIFIC ROTATIONS' ,'PRINTER')
CALL OPTPUT('SCIENTIFIC', .FALSE.)

C
C EXAMPLE II .8 .6 .3 - LINEPRINTER SLICE EXAMPLE
C
C+

	

PEAL XA(25),YY(25),ZZ(25,25),ZZE(25,251
C+

	

CALL OPTPUT('EPROR', .FALSE.)
C+

	

CALL OPTPUT('HIST', .TPUE.)
C+

	

CALL OPTPUT('LENGTH',70)
CALL OPTPUT('SFLAG', .TRUE .)
CALL OPTPUT('SVIDTH',6)
CALL OPTPUT('SDY', .FALSE.)
CALL OPTPUT('SBEGIN',7)
CALL DISP2A(XA,YY,ZZ,ZZE,25,25,' SLICE TESTS',

1

	

'PRINTER')
CALL OPTPUT('SFLAG', .FALSE .)

C
C EXAMPLE II .B.6 .4 - LINEPRINTER EXAMPLE - SIMULATED
C SCATTERPLOT
C
C+

	

REAL XP,YF,ZF,ZERR
CALL OPTPUT('COLUMNS',1)
CALL OPTPUT('SYMBOL',16)
CALL DISP2(XF.YP,ZF,ZERR,20,25,

1

	

'SIMULATED SCATTERPLOTS','PRINTER')
C•

	

STOP
C•

	

END
C•

	

FUNCTION 17(I)
C+

	

XF=I
Ce

	

RETURN
C+

	

END
C+

	

FUNCTION YF(J)
C+

	

YF=J
C•

	

RETURN
C+

	

END
C+

	

FUNCTION ZF(I,3)
C •

	

ZF=35.*EXP(-0 .5*(I-10)**2/9 .0)*EXP(-0 .5*(J-13)**2/16 .0)
C•

	

RETURN
C+

	

END
C+

	

FUNCTION ZERR(I,J)
C+

	

ZERR=0.0
C+

	

RETURN
C+

	

END
C
C EXAMPLE II .B.6.5 GRAPHIC DEVICE OUTPUT EXAMPLE
C
C+

	

REAL ZA(25),YY(25),ZZ(25,25),ZZE(25,25)
CALL OPTPUT('IDIR', .FALSE.)
CALL DISP2A(XA,TY,ZZ,ZZE,25,25,'XDIR=FALSE EXAMPLES',

1

	

'PDS4013')



C

	

C
C EXAMPLE II .B.6 .6 - GRAPHIC DEVICE OUTPUT EXAMPLE - SLICED

	

C SUBROUTINE TO OVERRIDE DEFAULT BGHEADC
C
C+

2-D DATA

	

C

REAL IA(25),YY(25),ZZ(25,25),ZZE(25,25)
SUBROUTINE HGREAD(TITLE,I)
LOGICAL*1 TITLE (1)

C+
C+

CALL OPTPUT('EPROR', .FALSE.)
CALL OPTPUT('RXST', .TROE .)
CALL OPTPUT('LENGTR',70)
CALL OPTPUT('SPLAG', .TPU^ .)
CALL OPTPUT('SNIDTH',6)
CALL OPTPUT('SDY', .FALSE.)

REAL*S JOBNAM,JOBPRM
LOGICAL*1 JOB(40)/40*' '/
LOGICAL JOEL/'JOB='/
EQUIVALENCE (JOB(5),JOBL),(JOB(9),JOBfAM)
JOBNAM=JOBPRN(0)
DO 100 1=1,32

CALL OPTPUT('SBEGIN',7)
CALL OPTPUT('CRAR',IS') 100

TITLE (I) =JOB (I+4)
CONTINUE

CALL DISP2A(XA,YY,ZZ,ZZE,25,25,'SLICE TESTf','PDSNO13') N=12
CALL OPTPUT('SFLAG', .FALSE.) RETURN

ENDC
C EXAMPLE 111 .1 .5 - HISTOGRAM EXAMPLE

	

C
C
C+
C+

INTEGER CLOCK1
COMMON/RCOM/HCOM(7000)
CALL HSIZE(7000)
CALL RDEF2('SCAT','I*4S',20,25,10 .,0.,1 .,1 .

C
C

FUNCTIONS FOR FUNCTION PLOTTING EXAMPLES

REAL FUNCTION ISET(X,Y,EHR,A,B,C,D)
REAL Z(1),Y(1),ERH(1),A(1),B(1),C(1),D(1)
RETURN
ENTRY !Z(I)1

	

'SIMULATED SCATTERPLOTJ')

12
11
10
C

CALL RAB1A(CLOCE1(2))
DO 10 2=1,40
X=I
DO 11 J=1,25
T=J
IZ=ZF2(I,3)
IF (IZ . EQ . 0) GO TO 11
DO 12 E=1,IZ
XD=RAR1(0)+X
YD=PAN1(0)+Y
CALL RCOM2('SCAT',XD,YD,1 .0)
CONTINUE
CONTINUE
CONTINUE

FX=X (I)
RETURN
ENTRY TY(I)
FY=Y (I)
RETURN
ENTRY FEAR (I)
FERN-ERR (I)
RETURN
ENTRY FA(I)
FA=A (I)
RETURN
ENTRY FB(I)
FB=B (I)
RETURN
ENTRY FC(I)

C OUTPUT TO LINEPRINTER FC=C (I)
C

C+
C+
C+
C+
C+
C+

C

CALL OPTPUT('COLUMNS',1)
CALL OPTPUT('SYMBOL',16)
CALL ROUT('SCAT','PRINTEB')
CALL ROUT('SCAT','PD54013')
RETURN
END
REAL FUNCTION ZF2(I,J)
ZF2=INT(35 .*ZIP (- .5*(I-19)**2/9 .)*ZIP
RETURN
END

RETURN
END

(- .5*(J-13)**2/16 .))

RETURN
ENTRY FD(I)
FD-D(I)
RETURN
END
FUNCTION
XF=I
RETURN
END

IF(I)



FUNCTION
TP=J
RETURN
END

TP(J)

1 .

REFERENCES

NYLBUR/370, The Stanford Timesharing System, Reference
FUNCTION ZF(I,J) Manual, Third Edition, November 1975 .
ZF-35.SEZY(-0.55(I-10)552/9.O)SEZP(-0 .55 (J-13)552/16 .0)
RETURN 2. CGTM 50. 170 - THE SLAC UNIFIED GRAPHICS SYSTEM -
END

3.

VERSION II, by Robert C . Beach, Computation Group, SLAC .

CGTM No. 149 - GRAPHIC KIONA, by Roger Chaffee,
FUNCTION ZERR(I,J)
ZERR=0 .0
RETURN
END

Computation Group, SLAC .

	

The code for the HPAK
scatterplot output is a slight modification of the code
used by Roger Chaffee in his GRAPHIC KIONA .REAL FUNCTION ZF2(I,J)

ZF2=INT(35 .5EZP(- .55(1-19) H2/9 .)SEIP(- .55(J-13)552/16 .))
RETURN 4. Brandt, Siegmund ; Statistical and Computation Methods
END

5 .

in Data Analysis .

SPEAR Program SPGM-5, DISPLAY UTILITY PROGRAMS-DUT1 AND//GO.PDS4013 DD DSN=NYL .EA .CAL .TESTI,UNIT=DISK,
// VOL=SLR=SCFEV4,SPACE=(TRK,(10,1,10),RLSE), DUT2 et al ., A . Boyarski, Experimental Group C, SLAC .
// DCB=(RECFM=FB,BLKSIZE=1600,LRECL=B0),DISP=(NEN,CATLG)
//GO .PT19F001 DD DSN=GKIONA,DISP=(NEN,DELETE), 6. The algorithm used by HSCALE was given in the Journal
/

	

SPACE=(TRK,(50,50),RLSE),UNIT=(SYSDA,2),
// DCB=(RECFM=VBS,LRECL=1605,BLKSIZE=3614)

7 .

oft e ACii, Vol. II, No . 1 (January 1964) by T . Giammo
in an artical entitled 'A Mathematical Method for
Automatic Scaling of a Function' .

CGTN No. 165 - A USER'S GUIDE TO MOBTRAN2, by A . James
Cook and 1. J . Shustek, Computation Group, SLAC. DPAK
and RPAK are partially coded in NORTRAN2 .
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