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ABSTRACT

This document describes the features of a display and
histogram package which requires a minimal ausber of
subroutine calls in order to generate graphic output in
many flavours on a variety of devices. Default cptions are
preset to values that are generally most wvanted, but the
default values may be readily changed to the user’s nesds
{fe.q. size of plot, type of scales, scale factors, plot
characters, super-inposing several plots, etc.). The
description falls naturally into two parts, namely the set
of routines (DPAK) for displaying data on =cme device, and
the set of routimnes (RPAK) for gemerating histogramss. BPAK
provides a nmsans of allocating mesory for histograas,
accumunlating data into kistograms and subseguently
digplaying the histograms wia calls to the DPAK rowtines.
Aistograms and displayx of either one or two indepeadest
variables can be made,

I.___IXTEODUCTION

The generation of displays by DPAK occurs at several
levels. At the lowest level are the Unified Graphics
sabroutines (refereace 2.} for gensrating vectors aad
characters. At the next level are the plotting subrowtimes
{(LPUT1, GROT1, LPUT2, AND GRUT2) which accept the ussr data
in the fors of functions for the X and Y (or X, Y and %)
axes and gensrate graphs complete with scales, srror bars
and titles onto the designated device. TFimally, a set of
higher level interface routines (DISPY, DISPIA, DOTY,
DISP2, DISP2a, and DUT2) are provided to make the package
easier for the casual user, A set of supporting routines
(OPTPUT and OPTGET) are provided for changing and examining
the settings of the various options.

The histogram package was writtem with the viewr that
it should be easy to add or delete histograss in a user's
analysis program. For instance, in an interactive
environment a user may need to delete one histogram to make
roos in core for another without reloading the job, or im a
batch environment a user may wish to imsert or delete
histograms from one analysis pass to anothear. In HPAK, one-
block of memory serves as the data storage area for all
histograss, A subroutine call is provided for allocating
memory space for a new histogram and amother subroutine
call is provided for releasing msemory space. Subrountines
are also provided for accumulating, clearing and outputting
either individual histograms or all tha histograms that
have heen defined.

-1-



The nuserots options and capabilities avajlable may be
at first confusing to a new user. We suggest that new
users begir by using the default setting of options, and
mastering the following subroutine calls:

HSIZE for defining histogram storage block
ADEF1 for defining 1-b histogram properties

{e.g. identifier, number of bins, bin
width, title, etc.)

ACUK? for accumulating into the 1-bD histogram

AOUT for outputting the histogras {use
'PRINTER' for the output uait)

HCLR®R for clearing the contents of a
histograa

ADEL for releasing histogram storage space

By using the lineprinter for the ocutput unit, and avoiding
scatterplots, no special JCL statesents are needed. These
routines alora are sufficient in sany cases. If graphs
{which are not related to histogramming) are desired, then
the plotting routines DISPY1 and DISPIA {again with the
output unit of 'PRIRTER'} can be used to plot functions and
arrays respectively.

The program consists of about 9000 lines of source
code. The wmajority (approximately 60%) of the code is in
MORTRAN, a FORTERAN preprocessor (see reference 7). There
are aboant 200 lines of IBM 360 Assembler language, and the
remainder is in IBN PFORTRAN H. The program though an
outgrovth of a program to rum on a Xerox Sigma 5 is
designed to run on an IBM 360,370 and wmsakes fairly
extensive use of featmres such as LOGICAL*1 supplied in IBM
FORTRAR H.

The following sections give detaliled descriptions of
the 4individual routines that say be called by the users.
RMany more subroutines, used internally are not described in
detail, but are listed in Appendix ¥ so that the user may
avoid name conflicts.

-

ils...DEAK

DPAK is a collection of FORTRAR callable subprograss
which can be used ¢to display graphs of data with one
abscissa (henceforth referred to as 1-D data) and data with
two abscissae (hencaforth referred to as 2-D data) on the
lineprinter and the various graphic devices available at
SLAC. These subroutines evolved froam the graphics display
snbprograas originally written for the SPEAR SIGEA-S
cosputer at SLAC (see reference 5.), and have been ip
regnlar use at SLAC since 1973. The data can be provided
to the routines in either array or functiom form. The
output format can be modified and tailored to the user's
needs by means of the siaple option setting roumtines which
enable the user to override the default options.

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

The graphic dewices curreatly avajilable at SLAC are
the CALCONP drum plotters refarred to a °CALDRSH' and
*CALDRLG', the nicrofila plottar {referred to as
‘CALTIGRU"Y, the microfiche plotter (referred to as
*CALFICH'), and the Tektronix #8013 storage scope {referred
to as 'PDS8013%'). All the graphic devices are prograased
via the SLAC Unified Graphics software, and are described
in detail in reference 2.



A. ONP ABSCISSA DISPLAY ROOTINES
1. DIsel

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

CALL DISP1(PX,PY,PERR,N,TITLE {,UNIT {.PB[,FC [,FD {.FE
{.¢* [, 06 (,FE [,FP [,FQ
1311111110

vhere: FI, FY, YERR, ¥B, ¥C, FD, FE, TF, PG, rd, PP, TQ

are REAL*S functions which can be called in the

form XI=FY (I} for the Itk value

FX is the abscissza function

Y i3 the 1st ordinate fanction

FERR is the error fanction for FY

¥a, FB, PC, FD, PR, PP, ¥G, PH, TP, and TFQ
are additional optional functions to be
ovarplotted

¥ is ap I*4 value which is the nuaber of points to
be plotted

*I?LE is a striag of up to 80 characters
terminating with an *@a'; thie striag wmay be
broken up into sgb-labels {separated by
seni-colong (':;'}} of up to 32 characters each
for the X andl Y axes labels on graphic devices;
for exasple: *AATIN LABRL; X-AXIS LABEL; Y-AIIS
LABEL®': the string contairs the main plot label
followed by a *:*, the X-axis label folloved by a
*:% and thea the Y-axis labs)l followed by the
tecninating *3*

U¥IT? is a string imdicating the output destimation
of plot (one of the following: *PRINTER®,
*CALDRSHY, 'CALDERLG®, SCALFICH®, tCAL16RODY,
'PDSK013?, or 'PDSPDEY*); the unit argument is
optional, and 1f it is not swpplied the defauit
gnit iz nused (note that supplying a omit here
does mot change the default unit}

There is also another way of calling DISPT.
CALL DISP1(PX2,PY2,PERR2,N2,TITLE [ ,ONIT])

vhere PI2, PY2, and PFERE2 are doubly indexed functions of
the form PX2(i.,J, PY2{(I,J), and PRRR2(I,J) and the raages
L and & (for T and J respectively} are indicated by setting
B2=ue29%16+L., When called in this manper, the B fumctions
giver by the points {(FI2{1,3},FI2{I,J)} for I=1,1L will be
overplotted.

-

2. DISPIA

DISP1A is the subroutine for plotting i=p data which
are in arrays. The calling sequence is:

CALL DISP1A(X,Y,ERR,N,TITLE, [,UWIT (,B (,C [.,D (,E (,F
[.67.87,2¢€(,0 1111111110

where: Y, Y, ER®R, B, C, D, B, P, G, H, P, and Q are REAL*¢

arrays of the form XI=X{I} for the Ith value

¥ i= the abscissa array

Y is the 1st ordinate array

ERR is the error array assoclated with the Y
array

B, ¢, D, 2, 7, G, H, P, and Q are additional
optional arrays to be overplotted

¥, TITLE, and OUNIT are the same as in the DISP1
call,

3. pury

PUT? is a display utility sobroutine vith a slightly
different calling sequence from DISP1. The functions say
define a single curve, or they may define asultiple curves
that are to he overplotted.

T*he calling sequence is:

CALL DUT1(FI,PY,FERE,¥,TITLE,SCALE)

vhare:

X, PY, TERR are REAL*% functions for the I-axis, the
Y-axis, and the srror in Y respactively; they may be
either singly indexed ({FX{I), PY(I), and PERR({I)) or
doubly imdexed (FX(I,J}, FY(I,J) and TFERB(I,J}} as
spacified by ¥

% is an integer specifying the nnaber of data points to
be plotted with T ranging from 1 to L; it may also
specify the number of functions (B} to be plotted
vith L data points each, if ¥ has the form:

B = N*29%16 + L

if #>0, therm the doubly indexed functions must be
supplied, with J ranging from 1 to M and I ramging
from 1 to L. :

TITLE is the sase as the title string for the call to

DISP?

SCALE iz a real array (& 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 SCPUTY,



The output destination for plots gemerated by calls to
puT1 is the current default unit which may be altered by
the call:

CALL OPTPUT (*DEVICE"', UNIT)
as described in section IT.A.8.%,
4. oOutput Pormat Optjons Available
The options are Adescribed later in detail in the
section om OPTPUT and OPTGET. This is a summary of those
relevant to the different display nedia.

8.1 Optioms Applying to Both the Lineprinter and Graphic
Device Output .

1) 'YZERO® - force zTeroc point on Y-axis scale
2} 'ERROR? - error bars on 1st ordinate
3y 'CHRR® - set character to be used in plot

4y TMANUAL® use manual scales {on the lineprinter

mannal scales are used only on the

Yaxis)
5} YYLODG® =~ log scale Y-axis
6) 'LOGS® - log scale both axes {on the lineprinter
only the Y-axis is log scaled)
7y THIST? - display tst ordinate as a bhar histogram
8y ‘omrrtt - omit 1st and last points when scaling
9y "YMAN' - mse msanual scales for the Y-axis

8.2 Options Applying Just to the Einebtinter

1) 'GEAT! - put graticules oun graph
2) 'LEWGTA* - specify the total number of columns to
be used in the lineprinter output

8.3 Options Applying Just to the graphic Device Output

1} *RESCALE' - recalculate the scale factors for aext
plot

2y *XLOG? - log scale X-axis

3) °*FRANE’ -~ plot or do not plot the frame on the
graph (used to .stop the frame froz

being repeatedly drawn when
overplottiang)

3) ‘OVER? -~ overplot the output from subseguent
calls as long as the "OVER® option is TROE

4) TXHAR' - use masual scales on the X-axis

5y *SIIE? - set size of plot

6) 'OFP* - offset plot

Ty *XITIC! - nuaber of major tics on X-axis

8) *ITIC® - number of mator tics on Y~-arxis

9) t*ITICS' ~ the number of sinor tic marks between

the major tic marks

10y *'LIARP? - draw a line betweern the points
11} *CENTER' - bin alignuent on bar histograss
12y *XZERO' - force a zero on the X-axis

4.4 Setting the Default Output Unit
The default output nnit is set by:
CALL OPTPUT ('DEVICE*,OKIT)

where UNIT iz a character string indicating the device
desired., Output devices availahle are:

*PRINTER* the currently assigned printer unit
'PDSB013* WYLBUR PDS

*CALDRSHM* 10 inch CALCORP

*CALDRLG' 29 inch CALCORP

*CALI6MO' the CALCON? microfilam unit

'CALFICH® the CALCOMP microfiche *
'"PDSPDEY' for the Unified Graphics PDSPDEV

S. Qverplottina

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 DISPY and DISP1R calls or the
doubly indexed functions in DISPT1 and DUTI. All of the
OPTPUT output options for the lineprinter still apply,
howvever the *CHAR', *HIST*, and "ERROR' opticms apply only
to the first ordinate function or array. The functions
and/or arrays that are overplotted are dome so with the
character 'B' for the sacond one, °'C' for the third one,
‘p* for the fourth ome, etc.

An example is given in section II.A.7.1.
5.2 Overplotting on the Graphic Devices

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

1) turn overplotting on via a call to:
OPTPUT (*OYERY,.TRUE.)
2} set up othar options as desired
31 make the appropriate call to DISP1A or DISPI



%) repsat steps 2) aad 3) ustil yow bave plotted all
you wamt ' :
S) ture overplotting off (CALL OPTPUT{°OVER',.FALSK.))
Fote that thess two methods of overplotting cam also
interaixed. .

An example iz gives in sectionm IX.1.7.2.

ol

Hanual scales, if required, are setup for the
lineprinter amd graphic device outpst via a call to SCPUTI.
The calling sequence is:

CALL SCPWT1{SCALE)

vhere:
SCALE? is & REAL®*X array of length # specifying the
scales factors as follows:

SCALE(1) = the minimus Y-axis valuwe if the XI-axis is
to be plotted linearly (if it is a log
plot on the Y-axis, then SCALE(1) is the
sinisom power of 10 as a floatisg point
nanber) :

SCALE({2) + the incresment batween the IX-axis tic
marks if the plot is linear oz the X~axis
{if it is a log axis, themn SCALE(2)} is
the nuaber of decades as a floatiag poiat
ausber)

SCALE(3) = the minimun Y-axis valve if the Y-axis is
to be plotted linearly (if it is a log
axis, then SCALE(3) is the minisus power
of 10 as a floating point nuamber)

SCALE (%) = the imcrement between Y-axis tic marks if
the plot isx linear on the Y-axis (if it
is= log, then SCALE(N) is the numbar of
decades as a floating point musber)

Te obtaim the scale factors of the last plot made by a
call to PISP1A, DISP1, or DODTY use:

CALL SCGET1(SCALE {,IXTIC,IYTIC])

where:
SCALP is a REAL®8 array of length & and the scale factors
are returned as described in SCPUTY
IITIC is an IFTEGER*4 word and the mumber of tic wsarks
used on the Y-axi= will be returned
TIYTIC is an INTEGER*4 word and the number of tic marks
used on the y-axis will be returned
Note that IXTIC amd IYTIC are optional, but that both
must be supplied if either is. .

7. Exasples

rolloving are twe examples vwhich show sone GE the
facilities available.

7.1 Lineprinter Output Example

EXTERFAL FX,FA,PB,PC,FERR

CALL OPTPRUT (' LENGTN',T0)

CALL OPTPUT('CHAR','*")

CALL OPTPUT (*ERROR’,.TROE.)

CALL DISP1{FX,PA,FERR,25,

1 *3 ARRAYS WITH RIST ANDP BRROR BARS3®,
2 *PRINTER® ,FB, FC)

T+ gives the Ffollowing linsprinter plot:

ID= 3 ARBAYS WITH HIST AND ERROR BARS
Y(I)*E -1
I-%=-I ERR B C I ’25- 0. 25. 500
E=-2E -1 B -2 E=2EF 0+ + boumamm—=tt
=199 14 -238 -278 1 B¥rmm== 1
-196 148 =236 -275 2 CB#=—r=—— I
-191 13 -230 -270 3 CB¥——=w== I
-183 13 -223 -263 4 CB=#===mr I
-178 13 -214 -258 5 Ch=#¥vr=—=-— I
-163 12 -2013 -243 6 C=B¥=—wr=- I
-150 12 ~-190 -230 T ~Ch=Rwwee= 1
-135 11 =175 -2%5 8 =CoP=dbe—— h o
-118 10 -158 -198 9 I~C~B¥r———= I
=100 10 -139 -179 10 I ~CB=#%~==—= I
-79 8 -119 =159 11 1 =Ch=¥m== I
-56 7 -96 -136 721 CB=¥=== I
-31 5 =71 -110 13 1 Ch~#== I
-R 2 -ay -85 13 1 CBw%= I
25 5 -15 -55 15 I CB= o= I
56 7 16 -23 16 I C=B#==— I
88 9 48 8 171 CrB=-tan= I
128 1 83 83 18 1 =Clefmm—— I
160 12 120 B0 19 I Bt P - E it I
200 " 159 120 20 X P o Ll et I
241 15 201 161 21 I C~B=% I
283 16 243 203 22 1 C~B#* I
329 18 288 249 23 I C=R¥=~ I
376 19 336 296 28 1 CB=*-=
5§25 20 gs s 25 1 =P =
E=-2% -1 E =2 E=-2EFK 0 &~ * —— "
I-%-1 EER B c X ~25. 0. 25. 50.
Figure 1
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7.2 CGraphic Device Output Example

BEAL SCALE(3),XA{25),G (25} ,ERR{25) ,A (25}, YLOG (10}

EXTERNAL FX,PD,PERR
C TUEN OVERPLOTTING ON

CALL OPTPUT{'OVER',.TRUE.)
C MAKE A PLOT IN THE LOWER LEPT BAND COREER

CALL OPYPUT('HIST',.FALSE.)

CALL OPTPUT ("CHAR®,"**)

CALL OPTPUT{'YMAN',.TRUE.)

CALL OPTPOT{'XTIC',0)

CALL OPTPUT('SIZE',.5,.5)

CALL OPTPUT(*ITICS',%)

SCALE(3)=-3.

SCALE(&) =1,

CALL SCPUT1({SCALE}

CALL DISP1A(XA,G,.ERR,2S,

1 'LOWER LEFT PIGORE;X-AXIS;Y WAB SCALES3',

2 *PDSHO 137, A)
C OYERPLOT A LINE PLOT

CALL OPTPUT('PRARE',.FALSE.)

CALL OPTPUT{'ERROR',.FALSE.)

CALL OPTPUT (*LINE',.TRUE.)

CALL OPTPUT ("CHAR',' )

CALL DISP1(PX,PD,FERR,25,'@*,*'PDS4013¢%)
C MAKE A PLOT IN THE LOWER RIGHT HAND OUADRANT

CALL OPTPUT('YMAK',.PALSE,)

CALL OPTPUT (*PRANE',.TRUE.)

CALL OPTPUT ('CHAR?, 'X1)

CALL OPTPOT('ITICS',0)

CALL OPTPUT('OPF',.5,0.)

CALL OPTPUT('RESCALREY, ,TRUE.)

CALL OPTPUT{'YLOG®,.TRUE.)

CALL DISP1A{XA,YLOG,ERR, 10,

1 'LOVWER RIGHT FIGORE;Y-AXIS:LOG Y-AXIS3',

2 TPDS4013%)
C MAKE PLOT IN UPPEP RIGHT HAND QUADRANT

CALL OPTPUT (*HIST',.TRUE.}

CALL OPTPUT("LINE',.FALSE.)

CALL OPTPUT('XTIC’,0)

CALL OPTPUT (*OFF',.5,.5)

CALL DISP1A(XA,YLOG,ERR,10,

1 *HISTOGRAN:OPTIMAL X TICS;Y LOG AXIS2‘,

2 1 PDSE0 13y
C MAKE PLOT IN UPPYR LEFT HAND QUADRANT

CALL OPTPUT(*YTIC',0)

CALL OPTPUT (*YLOG*,.FALSE.)

CALL OPTPUT (*OFPF',0.,.5)

CALL OPTPUT({'ERROR',.TRUE.}

CALL OPTBUT ('CHAR®,' %)

CALL DISPIA(XA,A,ERP, 20, HISTOGRAN WITH ERROE BARSa‘',

1 TPDS4013Y)

-10~-

Y MAN SCALES

C TURN OYERPLOTTING OFF
CALL OPTPUT('OVER',.PALSE.)
C RESET SIZF OF GEAPRIC PICTURE
CALL OPTPUT{*SIZE',1.0,1.0)
CALL OPTRUT(*OPP*,0.0,0.0)
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B, TW¥WD ABSCISSA DISPLAY ROUTINES

The facilities available for displaying tvo 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 may fust be a zero function or
array, since for a 2-D display it is hot used. It is
provided ip the argument list, because of the need for
calculating the errors on the profection displays (though
if no errors are requested on the proiection, it may be a
zero function or arrav).

1. DISP2

DISP2 is the subroutine for plotting 2+D data vwhich
are functions. The calling sequence is:

CALL D1SP2(PX,PY,FZ,FZER,NX,RY,TITLE [ ,ONIT))

wvhere: PX is the first abscissa fuonction with a «calling

sequence of the form XI=FX({I) for I=1,¥X

FY is the second abscissa function with a calling
sequence of the form YJ=FY({J) for J=1,NY

¥Z is the ordinate function with a calling seguence
of the fora ZIJ=FZ(I,J) for I=1,NX, and J=1,MY

PZER is the error function for function FZ and it
is used only if the unser is doing a projection;
it has a calling sequence of the form
FRRIJ=FZER{I,J) for I=1,NX, and J=1,NY

XX is the number of points along the first abscissa

BY is the oumber of points alomng the second
abscissa

TITLE is a string of characters terainating with an
'3 sign

PEIT is a string indicating the output destination
of the plot(as in DISE1)

2. DISP2A

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

CALL DISP2A(X,Y,Z,ZER,NI,WNY,TITLE [ ,UNFIT])

where: X is a REAL®*S array of the form XI=Y{I} for I=1,NX

Y is a REAL*4 array of the form YJ=Y ()} for J=1,NY

Z is a REAL*4 array of the fors 32I1J=Z(1,J) for
¥=1,8X, and J=1,%Y

ZER is a REAL*SB array of the fors ZERIJ=ZER(I,J)
for I=1,%¥x, and J=1,NY

¥X, NY, TITLE, and ORIT are as described in the
section on DISP2
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3. 20TZ
PUT2 is another subroutine for plotting 2-D data which
are functions. The calling sequence is:

CALL DNT2(PX,FY,PZ,FZER,NY,NYI,TITLE,SCALE}

where: FX is the first abscissa function wvith a calling

sequence of the form XI=FX(I) for I=1,8X

PY is the second abscissa function with a calling
sequence of the form YJ=FY (J) for J=1,4Y

PZ is the ordinate function with a calling sequence
of the fora ZIJ=FPZ{I,J) for I=1,MX, and J=1,NY

FZER is the error function for functiom PZ and 1t
is used only if the user is doing a projection;
it has a calling seguence of the form
BERRIJ=FZER (I,J) for I=1,NX, and J=1,¥Y

NX is the nusber of points along the first abscissa

NY is the number of points along the second
abscissa

TITLE is a string characters terminating with anm
*?3*' =sign

SCALE is am array of length 16 specifying the scale
factors to be uzed when manual scaling has been
called for: the order of the scale factors is
the same as for the SCPUT2 call

The output destination of the plet generated by a DUT2
call is the current default unit which say be altered by
the call:

CALL OPTPUT('DEVICE’, UNIT)
See section IT.B.4.4.
8. Qutput Optiops Avajlable

The output options are discussed in detail im the
section on OPTPUT and OPTGET. The following is merely a
sumamary of which are relevant here.

4.1 oOptions Applying to Both the Lineprinter and Graphic
Device Cutput

1) *HANUALY - use manual scale factors
2y romMIiT’ - pait first and last bins froa scaling
-13-



8.2 onptions Applying Just to the Lineprinter

1} *SYMBOL' - number of symbols to be usged for plot

2} YZAUuTO! - automatic scaling of bin valunes

3} *CCLUNNS? = number of c¢olusns to be used for
each bin value

B) TTAQTOC - scale axes suas

5) *LERGTH! = number of columns to be used on the
lineprinter page -

6) *XYAUTO! « automatically calculate the nusber

of colusn positicns

use scientific notation for bin
values

8) 'PAGE® - namber of lines per page to use

7y *SCIENTIFICY

k.3 Options Applying Just to Graphic Device Cutput

1y 'YZERO® - force a zero on the Y=axis

2) 'PRABME! - draw a frame around the plot

3) YSAVE! ~ save the scale factors used

8y *XDIR* - drav lines parallel to the X-axis

k.8 Setting the Default Output Onit
The default output unit is set by:
CALL OPTPUT("DEVICE*,UNIT)

where UNIT is a character string indicating the device
desired. See section II.A.4%.8 for a list of avajlable
units.

S. Displaying a Projection of 2-D Data

By setting the appropriate options with calls to
OPTPUT the user may indicate that succeedirng calls to
PISP2, 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:
1Y CALL OPTPUT("SFLAG',.TRUE.) - sets a flag to imdicate
that for the succeeding calls to DISP2, DISP2X, or
DuT2, the indicated projection is to be made;
the CALL OPTPUT('SFLAG',.PRLSE.) turns the option off

2) CALL OPTPUT{"SDY',.TALSE.}) - indicates the direction of
the profection; PFALSE causes a projaction on the
X-axis, while TBUOE causes the projection tc be on the
Y-axis

3}y CALL OPTPUT{'SBRGIN',N} indicates that the sumning for
the projection shonld start with point Y(E) (or X(W) if
slice is in Y direction}

8} CALL OPTPUOT({'SWIDTH',M) - dindicates the number of
abscissa values to be susmed over ’
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6. JSettipg and Retpjeving Nanual Scale Factors (for DISP2

and DISPZA)

Nanual 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)

vhere: SCALE is a RPAL*4 array of length 16 with the =cale
factors as follows:
SCALE(? - minimus X-axis value
SCALE(2) = incresent on the Y-axis

SCALE(3}) ~ mipimum Y-axis value

SCALE(8) - increment on the T-arxia

SCALE(S) - »inimum Z-axis value

SCALE({6) - increment on the Z-arxis

SCALE{(N ~ isometric rotation angle in degrees
about the Z-axis

SCALE (8) - isometric elevation angle in degrees

about the horizontal line
perpendictular to the line of sight
SCALE (9} ~SCALE(12) -~ XNIN, DX, YEIN, amd DY for
slicing on the X-axis
SCALE (13)~SCALE {16} - XMIN, DX, YHIN, and DY for
slicing on the Y-axis

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

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

CALL SCGET2({SCALE)

vhere S fs as descrihed above.
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7. Exaaples

7.1 Lineprinter Example - Integer Notation

REAL XA{25),YY({25),ZZ(25,6},2ZE(25,25)
CALL OPTPUT{'LENGTH®,70)

1

CALL DISP2A

(XA,YY(7) ,5L,2EE, 25,6, 'INTEGER NOTATION®',

» *PRINTER")

It gives the following output:

ID= INTEGER NOTATION

J 1 2 3 a 5 6
P O Te a. 9. 10, 1. 12.Y(N.E O
I X (I} tommpun—mpmmmpmennfuaamprene = TOTAL.E O
1 1.1 I 1
2 2,1 I 2
3 3.1 1 1 1 1 1 11 4
4 8.1 1 1 1 1 1 11 7
5 5.1 1 2 2 2 2 21 12
6 6.1 2 3 4 .} ] 3x 20
7 7.1 4 5 [ 6 6 5 I 31
8 8.1 6 7 9 9 9 71X 47
9 9.¥ 8 1 13 13 13 "I 6%
10 10.1 12 15 18 19 18 15 I 98
11 1.1 17 21 25 26 25 21 1 134
12 12.1 22 28 33 3 i3 28 1 178
132 13.1 28 36 42 1) 42 36 I 229
14 14,71 35 45 38 35 38 45 1 236
15 15.7T 42 36 27 24 27 s I 193
16 16,1 41 27 17 13 17 27 1 143
17 17.% 35 20 8 '] a 20T 924
18 18.1 0 13 1 -4 1 13 1 56
19 19,1 27 9 -5 -8 - 91 ER|
20 20,1 26 8 -5 =10 -5 8 I 22
21 21.T 27 9 -4 -8 -t 91 kY|
22 22.1 30 13 1 -4 1 13 1 56
23 23.T 35 20 8 i 8 201 94
21 20,1 41 27 17 13 17 271 143
25 25.1 u2 36 27 28 27 36 1 193
I Y (I) tm—mbmmembm e e pm e e
TCTAL.E O 545 396 285 248 285 396 2125
Figure 3
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7.2 Linsprinter Pxample Scientific Motatioa

REAL XA {25),TY{25) ,2Z (25,6) ,2ZE{25,25)
CALL OPTPUT ("LENGTH', 70}
CALL OPTPUT (*SCIENTIFIC',.TRUR.)

CALL DISP2A(XA,YY(T),ZZ,E%8,25,3,
,"SCIENTIFIC NOTATICN®','PRINTER')

1

Ip=

J
E O
I(I)+

a
]

It gives the folloving output:

SCIEXTIFIC NOTATION

1

7.
——————
0, 1554E2+00
0.2880E+00
0.5161E+00
0.8945E+00
0. 1500E+01
0.2u318+01
0. 3813E+01
0.5788E+01
0,848TE+01
0.12042+02
0. 16538+02
0.2194E2+02
0, 201BE+02
0.3899E+02
0, 42048E+02
0.3116F402
0, 3512B+02
0. 3035E+02
0,27298+02
0.2626E+02
0.2729E+02
0.3035E+02
0, 35128402
0.4116E+02
0. 42008+02

it e o o

515

2 3
8. 9.Y(h.E O

- + + TOTAL.EZ O
0.1996E+00 0.2319E+00 I 1
0.3698R+00 0.8296E+00 I 1
0.6627R+00 0.7699E+00 I 2
0.1189E+01 0. 1338E+01 I 3
0.1925E+071 0,2237E+01 I 6
0.31228+01 0.3627E+01 I 9
0.4B96E+01 C.5689E+01 I th
0.7427E+01 0,B6298+01 I 22
0.1090R+02 0.12668+02 I 32
0.1546%+02 0. 1797E+02 I a5
0.21228+02 0.2866R+02 1 62
0.2818R+02 0,3278E+02 I 83
0.3618E+02 0.N208E+02 T 106
0.84932+02 0,37808+02 I 118
0.3603E+02 0,.2729E+02 I 105
0.27292+02 0. 17T18E+02 T 86
0.19538+02 0.B127E+01 T 63
0.1341E+02 0.1012E401 I 85
0.9480E+01 -.35518+01 I a3
0.81278+01 -,51232+01 I 29
0.9480E+01 ~.3551E+01 I 33
0.1381E+02 0.1012E+07 I 45
0.1953E+402 0,.812T7E+01 I 63
0.27292+02 0. 1718E+02 I 86
0.3603E+02 0,2729E+02 I 105

e o —————

396 285 1198
Figure 4
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7.3 Lineprinter Slice Example

REAL
CALL
CalL
CALL
CALL
CALL
CALL
CALL
CALL
1
CALL

XA (25),YY(25) .22 (25,25} ,ZLE {25,25)

OPTPUT (*ERROR®, ., FALSE.)
OPTPUT (*HIST',.TRUE.)
OPTPOT ('LENGTH', 70}
OPTPUT {*SFLAG', .TROE.)
OPTPOT (*SWIDTH',6)
OPTPUT(*SDY*, ,FALSE.)
OPTPUT (*SBEGIN',T)
DISP2A(XA,YY,2Z,ZZ2,25,25,*SLICE TESTA',
‘PRINTER?)
OPTPUT (*SFLAG®,.FALSE.)

"It gives the following output:

I~=~T EPR
E-2F
126
233
019
726
1217
1974
3096
2696
6891
9779

13822
17818
22879
23556
19278
18383
9836
5563
3080
2224
3080
5563
9436
14343
19274
E=-2Z
I-*~I ERR

son I
¢ E=-3 E O
o 1262 1
0 3600 2
o 7791 3
0 15054 &
0 27230 5
0 R6974 6
0 77938 7
0 128908 ]
0 193820 9
0 291612 - 10
0 425834 11
0 606022 12
o 832819 13
¢ 1068388 14
0 1261133 15
0 14800569 16
0 1438934 17
0 1554570 18
0 1585373 19
0 1607619 20
0 1638a21 21
0 1694058 22
0 1788822 23
¢ 1931859 24
¢ 2124604 25
0 E-3 E 0
SUN X
Fi

0. 1.

SLICE TEST
Y(IY*E 2
2. 3.

o ——— -
*®

*

*®

s

e

T

Py

SRRk

ShEARR RS

RS RRERERE
SEERARRELASERE
AREXERNAERERAESEANE
RERRREERRRRS RSN Bk ik
SEEEELEEAAEEERRTR RS L AL KRR
REAREERRRRRASRAREASE

EREERREREREREER
SEREREEREE

AR RREEK

T

=

ey

EEpEEEE

RESRERRAES

EERERBERNRRRRRR
AEERREERRDERREREERRE

temrrem e b e ——— - ———————
0. 1. 2.
gure 5
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3.

Ao b b e b b e bt e e e e b R e

Lineprinter Example - Simnlated Scatterplot

REAL XP,YP,ZF,ZERR

EYTERNAL YF,XP,2F,ZERR

CALL OPTPUT (sCOLUMES', 1)

CALL OPTPOT ('SYMBOL',16)

CALL DISP2(XP,Y®,ZF,ZERR, 20,25, SIAULATED SCATTERPLOTS'
. "PRINTER')

STOP

END

FUNCTION XF(I)

XP=I

RETURN

ERD

PUNCTION YF(J)

YP=J

RETORN

END

PONCTION ZP(I,J)

ZP=35,.¢EXP {~0.5% (T~ 10) %2 /9, 0) SEXP (~0.5% (J-13) **2/16.0)

RETURK

ERD

FPONCTION ZERR(I,J)

ZERR=0,0

RETURN

END
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T¢ gives the following output:

ID= SIMULATED SCATTERPLOT

12385678911234567892123453,J=

SRR BAKRRERRES ERRERRER RN
11111171111222222

1, 25

B 0 1234567890123456789012345Y(0).E O

0,SYNBOL RANGE

T X(I)#=mmmmmmm—m ~mvemmmwem—=== TOTAL.E 0
1 1.1 1
2 2.1 1 0,1 =
3 3.1 11122222111 by 16,2 =
u 4.1 112234484432211 1 38,3 =
5 5.1 11235678887653211 1 74,4 =
6 6.I 113468ACDEDCA864311 1 130,5 =
7 7.1 12069CHssa#+2CI6421 I 197,6 =
8 8.T 12369C*sesassexCc96321 I  270,7 =
9 9.T 1207AP*esessexxFA7421 I 321,8 =
10 10.T 12u7BssssssenssspTa2Y I 337,9 =
1 11,T  1207aFsssesssssPaA7421 I 321,4 =
12 12.1  12369CessesssaxC96321 I  270,B =
13 13, 12069CH#e*e 2496021 I 197,C =
18 18,  113368ACDEDCA868311 1 130,D =
15 15.1 11235678887653211 I T74,B =
16 16.1 112238888432211 I 38,7 =
17 17.1 11122222111 I 16, %¢=
158 1.1 1 o
19 19.1 1 o
20 20.1 1 0
I X{I)+ -
11122222111 )
1257 1682454284 17521
TOTAL.E O 0058615298255528925164500 2429

Figure 6
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7.5

Graphic Device Output Example
e8AL XA (25 ,YY(25) ,22(25,25),2ZR(25,25)
CALL QPTPOT ("XDIR',.FALSE.)

CALL DISP2A(XA,YY,ZZ,22E,25,25,'fDOIR=FALSY EXAMPLEQ’
1 +'PDSHD 130

z.10 !
10

8

XDIR=FALSE EXAMPLE

Figure 7
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7.€ graphic Device Outp“t Exa-ple =~ Sliced 2-D Data C. OPTPOT AND OPTGET - THE OPTION SETTING AND PETRIEVING
r : ROUTINES
PEAL XA(25),YY(25),ZZ{25,25),22E (25,25)
CALL OPTPUT (*ERROR',.FALSE.)
CALL OPTPOT(*HIST',.TRUZ.) OPTPUT and OPTGET are the routines provided for

CALL OPTPUT ('LERGTH*,70) setting and r?ttievinq the value of various options used by
CALL OPTPOT (*SFLAG',.TRUE.) ] the DPAK routines.
CALL OPTPOT {*SWIDTH',H)
CALL OPTPUT ('SDY?,.FALSE.) 1. QPTIRUT
CALL OPTPUT ('SBEGIN®,T) : -
CALL OPTPOT (*CRAR',"*") The calling sequence is3
CALL DISP2A{XIA.YY,ZZ%,22%,25,25,*SLICE TEST®*,
1 *PPSL013Y) CALL OPTPUT (OPTION,VALUE1 {,VALDEZ])
CALL OPTPET("SFLAG',.FALSE.)
where:
SLICE TEST OPTION is a character string identifying the option to be
‘ set
x101 VALUE1 is the value it is to be set to
L 1 L L VALUE? is an optional argument not regquired for most
options, but wused for setting the fev options
N raquiring two valuaes,
22 Unless otherwise indica*ed, options set by a call to OPTPUT
resain set until changed by another call to OPTPUT.
20 Following is a list of option strings, the type of
value required for thes, their default values, and their
18 - i fanction.
16 - = 3 optiops_for the 1-D and 2-p lineprinter output:
8 zopT DEFAULT  YARIABLE  YALUE NEANING
14 4 5 = SIRING ZIRE OoF ABD
¢ VALUE FUECTION
12 - L L *EJRCT" TPUE L*g if +true then a page 1is
5 ejected for - each new
m lineprinter plot:; if false
10 - . I L than no page is ejected
L YEOWRIT® [ I*4 lineprinter logical unit on
N which any error messages are
8 printed
*LENGTH® 133 I*4 the number of columns which
B o are to be used on the
- lineprinter page:
R valid range: SOCVALUECT34;
41 if one wishes to fetch the
output and list it
2 4 - . anhumbhered on a TEKTRONIX
40131 scope, then the nuaber
of characters per lipe
0 T T T ' ' shonld be 70
0 S . 10 15 20 YOUNIT! 6 I=h logical unit for all
lineprinter output except
Figure 8 error aessages
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Options for the 2-D limsprinter outpgt: options.for the 1-D and 2-p lineprinter and graphic device

*SCIENTIFIC®

incluode the next section:
the nusber of lines per page
for this purpose is
specified by this option
forces sclentific notation
in E10.8 format

valne (O<YALDE<37) 1is the
nusber of syshols +to be
utilized in plotting the 2-p
data on the lineprinter;
the default is 10 (the
characters 0-9): e.g. if
called with VALUE=16 then
the bhexadecimal character
set will be used (0-9 angd
A-F)

if true, then scaled sums
are output aloang the axes of
2-D ligeprinter plots
automatically calcanlate the
optimal nuaber of column
positions for displaying the
bin values; this overrides
the ICOLUMNES!? option if
true; if false, then the
*COLUBES® value is utilized
coatrols automatic scaling
of the bin values on the 2-0
lineprinter display so that
the maxinums value fust
over flows the characters
available and prinmts an
asterisk; if true them this
cccurs; if false then it
does not

outpat:
10T DEFASIT  YARIABLE YALOE MEANING
STRING TIPE_OF - 2D I0PT DEFAULT  YARIABLE YALUE REANING
EYNCTION STRING TYPE OF AND

YALOE=nunber of colusns in YALUE RUNCTION
whick to display each bin "HANUAL® FALSE L*g if false, then the plots are
value; O<YALUR<11 antomatically scaled op the
2=-D lineprinter output may I and Y axes; if true then
be brokem into sections the manual scale factors
because the Y-axis is too f{supplied by the user
long for the page: a page through the appropriate
eject is then made only if scale setting routine) are
the resaining lines on the used
page are insufficient to ompIT PALSE L*4 if true, then the first and

last poiats are omitted when
the automatic scale factors
are calculated

Ooptions for the 1-D lineprinter apd qraphjc device oytpst
and_2-D qraphic devjce ougtput:

IOPT DEFAULT  ¥ARIABLE X MEANING
STRIRG TIRE_QF AND

YALDE FUNCTION
'YZERO® PALSE Leg if true them the ordipate

scale is constructed so that
a zero point occurs at the
origins if false thenm there
is no constraint

Options for theg 1-p graphic device output:

IOPT DEFAULT  VARIABLE YALUE MEANING
STRING PE_OF AND
YALUE PUNCTION
'CENTER® TROP L*u if true then the points will

be ‘plotted in the center of
the bin; if false then the
points will be plotted on
the lowver edge of the bins

‘ITICS® 0 I*y nuaber of shorter
intervening tic marks to be
placed betwveen major  tic
marks on a linear axis

*LIRE® FALSE L*4y it true then lines are dravn
to connect the points of the
1-D data; if false, ther no
lines are drawvn to connect
the pointss this option
effects only the graphic
device output
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‘oFF?

YOVER*

*RESCALE'

*SIZE*

*ILOG"
*XMAN?

tXTIC®

YXZERD?®

‘yTICt

FALSF

FALS™®

Y
L)
[= )

FALSF

FALSE

FALSE

2 R*4
values

L*4

L*4

2 p*=4
values

L*h
L*4

I*4

L*a

Iy
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offsat as a fraction of

the axis din the X and Y
directjons (e.qg. CALL
OPTPOT ("OFF*,.5,.5) results
in the upper right hand
quadrant being used for
graph)

when OVER is set to TRUE,

the user may overplot 1-D
data on one graphic device
at a time: seo the section
on owerplotting for more
information

if true, then TrTescale for
each overplot unless manual
scales are set
upper limits as a
of the graph, e.g., CALL
OPTPUT (*SIZE', 1.5, 1)
will create for the CALCONP
plotter a 15" (X-axis) by 7™
graph; this call will not
work for the TEKTRORIX
scopes however, for any
graphic devices except the
CALCORP plotters the largest
legal sizes are 1.0,1.0.

fraction

if +true, ¢then log scale
X-axis
if +true, then use wmanual

gcales for X—-arxis

nusber of tick wmarks on
X-axis; the cali CALL
OPTPUT (*XTIC',0) will cause
the scaling routine to
calculate the optimal namber
of tic marks

if true then the abscissa
scale is constructed so that
a zero point occurs at the

origing if false then there
is no constraint
neeber of tick marks on

Y=-axis; the call CALL
OPTPUT (*YTIC',0) will caunse
the scaling progras to
calculate the optimal number
of tic marks

optiops for the 1-D lizeprinter and gravhic device owtpyt:

10PT DEPAULT  YARIABLE YALJE BEANING
STRING IIPE_QF ARD
YALTE |
'CHAR® za0 Leh specify the plot character
tc be nusmed. {Note that:
CALL OPTPUT{(*CHAR',®' '}
will result i» a point being
plotted on the graphic
device ocutput and an **' on
lineprinter outpnt)

*ERROR' TRUE L8 if true them the 1-D data
points are displayed with
error bars; if false, then
nc error bars are plotted

THIST?® FALSE L*4 if true then the 1-D data is
displayed as a bar histogranm

*LOGS? FALSE L=y i1f trve, then loq scale both
axes

*YLOG® FALSE L*4 if true, then log scale
Y-axis

TYNAR' FALSE L8 if +troe, then use wmamuval
scales for Y-axis

Optioms_pertaining to 1D apd 2~D graphic devjce outpef;

10PT DEFAULT  YARIABLE JALYE BEANING

STRINS IIRE _OF AXD

YALUE ZUBRCIIOE
"PRANES’ TRUE L*y drav a labeled frame around

plot

Options for_the 2-D grpahic devjce output;

LOPT DEFAULT ¥
SIRING IIRE_OF
A
*IDIR? PALSE L%g
Options for slicing the
lipepr

I0RT

STRING

*SRESIN' 0
'spy? FALSE
'SWIDTAH! 0

L*g

I*u

s_for =D _fun
inter or a qraphic devige):
D

EFAULT  YARIABLE  YALUE NEMNING
TYPE OF 1ED

YALUE
It

YALUE JEANING
U
if true, the draw lines for
the display parallel to the
X-axis

ons_{9 o _the

FURCTIOR
starting point of slice

slice direction; if FALSE
ther slice in X direction,
othervise slice in Y
direction

nuaber of pcints in slice
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nption_for_gettirg the defanlt optput destination unik:
IneT DEFAULT  YARIABLF YALUE BEANING
SIRING IYee OF AND
VALOR® FUNCTION
'DEVICE® 'PDS4Q13* P*A default output device
2. QPTGRT

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

CALL OPTGET (OPTION,YALURT [,¥ALUE2])

vhere:

OPTION is a character string identifying the option whose
value is desired

YALUEY is the variable to contain the value when 1t is
returned

YALUEZ is an optional arguaent which only 1aeeds to be
provided when the state of a tvo value option is
sought

=28~

D. MNSIHT DPAK WITR THE NON~INTERACTIVE GRAPHIC DEVICES AT
SLAC

There are several interactive and non-interactive
graphic davices available at SLAC. DPAK has been used for
making displays on bhoth, but since the general user of DPAK
¥ill onlvy 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 drus plotter

2, the 29 inch CALCOMP druam plotter

3., the t16sm unsprocketed CALCONP microfilm plotter

4. the 105mm CALCOMP microfiche plotter

5. +the TERTRONIX 4013 storage scope display - displays for
this device are written out as individual mesbers of a
SYLBUR PDS; after his Job has run, the user uses a
member of the PDS, ard then using a LIST UNNUMBERED
command, displays the picture on the TEKTRONII 4013
scope {see reference 1 for more on the VYLROR PDS)

6. the Aisk PDS data set - this is not really a graphic
device: it is wserely a way of saving the pictures ia 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 DPAE is to include the
appropriate DD statement with his program. If the defaalt
ddnams is utilized, then the DPAK routines will take care
of opening +the specified device. If the user wishes
hovever, he may explicitly open a device with the following
call:

CALL DEVPIC(DEVICE [ ,DDEANE])

vhere:

DEVICE is the character string
tCALDRSHM' for the 10" CALCONMP
YCALDRLG' for the 29% CALCONP
'*CALI6MU' for the 16ma unsprocketed microfila
'"CALPICE' for the 105mm microfiche
*PDS4013% for the TEKTRONIX 4013 PDS displays
'PPSPDEV' for the disk PDS data set

DDNARE is a an optional argument; if supplied, it
pust match the ddname on the DD statement for
DEVICE,
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The devices and their defanlt ddnames are:

DEVICE DDANE DEPAULT
CALDRSM CALDRSH
CALDERLG CALDRLG
CAL16MT CALFILKM
CALPICH CALFICH
PDSGO13 PDSLOT3
PDSPDEY PDSPDEY

The default DD statements for the various devices are:

For the 10" CALCOMP - °‘CALDRSHN®

//GO.CALDRSM DD DSN=6&£DISPY1,DISP=(NEW,PASS), VOL=SER=PLOT,
Y4 UNIT=79-1600, LABEL=(1,5L),

Vo4 DCB= (RECFM=F, LRECL=480, BLKSIZE=080,DER=13)

For the 29" CALCOMP - *'CALDELG®

//G0.CALDRLG DD DSR=EEDISP2,DISP={(NEW,PASS), VOL=SER=PLOT,
Va4 UNIT=T9-1600, LABEL=(1,51),

Y4 DCB= (RECFM=F,LPECL=880,BLESIZP=880,DEN=13)

For the 16me unsprocketed microfilm = 'CAL16MOY
//7G0.CAL16A0 DD SYSDOT=X,
//  DCB=(RECPE=F,LRECL=1480,BLKSIZE=1480)

For the 105mm wmicrofiche ~ 'CALFICH!
//G0.CALFICH DD SYSOUT=Z,
Y4 DCB= {RECFN=F, LRECL=1480,BLKSIZE=1880)

For the TEKTRONIX 4013 displayable PDS - *PDRSQ011*
//G0,P0S4013 DD DSN=WYL.GG.UUU.PANE,UNRIT=(SYSDA,2) .,

Va4 DISP= (NE¥,CATLG) ,DCB= (RECPN=FB BLKSIZE=1600,LRECL=88) ,
Va4 SPACE={TRK, (100,10,10) ,RLSE) ‘

This JCL will create the PDS or a scratch disk and catalog
it. If the user wishes a more permanent file, he should
aodify the DD statement accordingly.

For a PDS - *PDSPDEY’

//G0.PDSPDEY DD DSWN=RYL.GG.UUU.WANE,DISP= (NEW,CATLG),
s/ UNIT={SY¥SDA,2) ,SPACE=(TRK, (10, 10,3) ,RLSE),

/7 DCB= (RECF®=0,BLKSIZE=04000)

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

CALL DEVCLO(UNIT)
vhere URIT is the string representing the device to be
closed. If wmore than one device is open (or as a general

catch all), UFIT can be the string *ALL'. This will resmlt
in all oper devices baing being closmed.
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2. OTHER USEFUL ROUTINES

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

1. DCRAR

DCHAR is a 1OGICAL*% function which returas the plot
character to be used for a given poimt. By providipng his
ownh LOGICAL#*1 function the user may plot a Aifferent
character for each point. The calling sequence used by the
plot prograw is

LOGICAL*1 ICHR,DCHAR
ICHR=DCHAR (I)

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

2. DSCALE

DSCALE is the scaling routine used by the display
routines to do antomatic scaling, The algoritha used for
the linear scaling is given in referemce 6. The calling
sequence is:

CALL DSCALE(¥,I1,N,NINT,IYNIN,IDY,IPWR)

vhere:; P is a REAL*Y4 fenction of the form P(I,J} or F(I)
vhich gives the valnes to be scaled; F can be
either singly or doubly indexed: if F is doubly
indexed, then it 1s aivays called with J=1t,

It is the point the scaling is to start from

N is the number of points to be acaled:; if » is
negative the a zero is forced into the scale

NIRT is I*4 and <the number of 4intervals +to bLe
allowed; 1f NINT 15 C when DSCALE is called, them
DSCALE calculates the optimal number of intervals
{fxrom 2 to 15 and returns the valuoe in XINYT; if
VINT=~1, then a log scale jis calculated (the
ninimom power of 10 is returned in the wvariable
ITNIN, and the nuaber of decades is returned in
the variable IDY)

IYEIN is the integer for the first tic mark label

IDY is the jinteger increment for the axis

IPVR is the power of 10 necessary to get the
integerized IYNIN and IDY values to be the scale
factors (not used for log scaling)
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3. EQUAL

This is a logical function which compares the first W
characters of two character strings STR1 and STB2. If the
first ¥ characters are the same, then FQUAL returns a value
of .TRUR., othervise it returns .FALSE.. The calling
sequence is:

LOGICAL RESOLT,EQUAL
LOGICAL*1 STR1(N),STR2(M}
RESULT = EQUAL(STR1,STR2,W)

4, HGHEAD

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

CALL RGHFAD (TITLE,NCHAR)

vhere: TITLE is a string which the user fills in with the

title desired
RCHAR is the number of characters to be printed

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

LOGICAL*1 STRIRG(MAX) ,CHAR
INTEGER MAX
NCHARS=NTEXT (STRING,MAX,CHAF)
wvhere: CHAP is the character ¢to be searched for
TAX is the wmaximum number of characters to be
searched
6. 3ET
The calling sequence for this routine is:
CALL SET(STR1,STRZ2,NCHAR)
where: STF1 and STRZ2 are arrays of at least length NCHAR
bytes

SET will set the first NCHAR bytes of STR1 egual to the
first NCHAR bytes of STR2.
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11, _BRAK

BPAK (for histogram package) is a collection of
POETRAN callable subprograms which are called by the user's
progras to perfors convenient allocation, accuaulation, and
display of 1-D and 2-D histograms and 2-D scatterplots.

A1l the information concerning the histograa
definitions, the storage for the histograms, and the
storage for statistical analysis {means and wmoments etc.)
are automatically pooled together into a siagle commom
block /HCOR/ whose length is defined by the user, This
facilitates wmasagesent of the histogram storage and allows
for provision of dynamic storage allocation vhereby one aay
allocate, and if required later reallocate histograns
storage without recompilation. The user can optimize the
use of the available space in /HCOM/ by specifying the
nuzber of bytes {1, 2, or 4} to be used per binm in a given
histogranm.

Accumulation of 1-D and 2-D histograms is made by
calls to subroutines which auctomatically incresent the
appropriate bin of the selected histogram by a specified
apount. 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 ard/or abscissa may be in lipear or log form.
2-D histograss are output to the Jlineprinter in a
tabular form that allows a variable number of characters
per column entry, and replacesent of absolute zero
entries hy hlanks, so that the user may simulate
scatterplots in the lineprinter. Output for 2-D histograas
to the graphie devices is wmade 1in isowmetric fors.
True scatterplots are output only to graphic devices as
a series of points of data at the prescribed
coordinates.
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A. USE OF RPAK

1. Definipq the Lemsgth of /HCOR/

The first thing the user sust do is to define the
length (in vords) of /HCOM/. This is done by incluoding the
following two statements in his progras:

CONNOR/ACON/RCOH (X)
CALL HASTZE(N [.B])

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. A4 new nuser of HPAK can nse 5000 words if he is
initially uncertain of his storage requirement. A rale of
thumb for estisating this length is given in Appendix II.
The HSIZE call must be made before any other HPAK routine
is called.

The optional argument M indicates the size of the
cCOoRNOR block SCPBUOP {declaration
COMRON/SCPBUP/NBUP, BOF ({100} )} which is used for the
graphics. The default size for SCPBUF is NBUOF=100, and
this wuvsually sufficient. However for interactive uses, a
larger SCPBUF cosmon block is nusunally regunired, and the
length is set by calling ASIZE with two arguments. #hen
specifying a larqer SCPBUF and/sor HCON, the user =must be
sure to include the common block declaration for the larger
common block (s).

2, Definition of Histogqrams

To define (allocate}) a 1-D or 2-D histogram, a call to
RADEF1 or ADEF2 respectively is made,

2.1 1D Histograe definition:
CALL BEDEF1{YID,MS,NB, XNIN, WIDTH,TITLE)

where:

Ip I*g 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=0 or any
string starting with the 3 characters fALL':
e.g. 'ALL1', °*ALL®', 'ALLA' are invalidy

ns ANY string of 3 characters to indicate the storage
mode as follows:

TLety one byte {integer) per bin
YI®2 two bytes (integer} per bin

-~ Y=

rIey . four bytes (integer) per bim
YR*Q* four bytes (real) per bin
'E*ne tvo real words {8 bytes) for storage of a value
and an error per hin (described in RCUNT)
THeyt tvo real words (8 bytes) for the storage of a
value and an error (described in Appendix ¥IIT)
Yy two real vords {8 bytes} for the storage of a
value and a weight {described in Appendix ¥I1Y)
WEB I=n number of bins; if WB is negative, the
histogram definition is made, but space is not
reserved for bin allocations; such a histogram
is said to be Jdeactivated (see HACT and
ADEACT)
ININ R=*=4 value of the lower edge of the first bin
WIDTH R*4 width of a bin
TITLE ANY string of up to 80 characters terminating with
an '@'; this string may be brokem dcown into
sub labels of up te 32 characters each for the
X and Y axes (of a graphic device plot) by the
use of semai-colon characters within the
string, as for exasmple: TMAIN LABEL; X~AXIS
LABEL; Y-AXIS LABEL®" the string contains the
main label followed by a semi-colon (':'}, the
X-axis label fecllowed by a semi-colon, and the
Y-axis label followed by the terminating t*a*

For example:

CALL HDEF1{10,'I*2¢,50,1.0,.1,*AISTOGRAN NUNBER 102*)
will define the histogram with the identifier 10 to have 50
bins, with the low edge of the lowest bin havimg a value of
1.0, a bin width of .1 units, a title of “HISTOGRAN NUNBER
10" and 2 bytes of storage for each bin,

2.2 2«D Ristogram and Scatterplot definitions

CALL HDEPZ2(ID,NS,RX HY, XNINX XMINY,WIDX,WIDY,TITLE)

vhere:
ID I*y the histogram identifier as described in HDEF?
ns ANY 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 dasired,
simply add an *'S' onto the string sapplied in
MS; di.e. *L*x1S', IS5, VIs45e, *R=4S?,
tERnRSY MRS, t§ens's a  2-D histogram is
always accumulated {unless it was defined in
deactivated node), but the scatterplot
informatiorn 1is only saved if the wmode of
storage has an "S*' on it
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Y I*a nuaber of X-bing; if NXI is npegative, then
histograe is allocated in deactivated mode
NY I=y number of Y bins

TININX R*Q valoe of the lowver edge of the lowest X-bin
ININY R*h value of the lower edge of the lowest Y-bin
WIDY Bw4 width of esach X-bin

WIDY R*& width of each Y bin

TITLE ANY title string as described in HDEP1

Exaaples:
CALL HDBFZ('CTS'.'X‘#'.50.25;0.0.1...1,.5.'2-D RIST3'}

will define the histogram identified by *CTS* +to have 50
X~bins each .1 units wide, 25 Y-bins each .5 units wide,
and a title of "2-p BIST", It will allow four bytes of
storage for each accummnlaticn bin.

CALL HDEFP2({102,'I*25',=-25,25,0.0,1.,0.1,.5,
"2-D HISTOGRAN; XY-AXIS ; Y-AXIS 3@%)

vill define 2-D histograa 102 to have 25 XI-bins of width .?
with a lover bin edge of 0.0, 25 Y bing of width .5 with a
lover bin wvalue of 1.0, and a title of "2-D HISTOGRAHN",
Since the nnmbaer of X bins is negative, the histogram will
be allocated in deactivated acde. The "S" in wI#25%
specifies that a scatterplot is te¢ be generated for a
graphic device. The scatterplot will be labeled as in the
2«D histogram, but with a label on the XI-axis of "I-AXIS™®
and a Y-axis label of "Y-AXIS™,

¥hen Jdoing scatterplots for a graphic device, the following
JCL is necessary for the scratch file on which the points
are saved as they are accusulated.
//7G0.FT19P001 DD DSI=GKIOII,DISP=(l!i.D!LE!!‘,
/7 DCB={RECPN=¥BS,LRECL=1805,BLEKSIEE=3614),
// SPACE=(TRK, (50,50) ,BLSE) ,ONIT=(SYS5DA,2)
3. cum B
To accumulate a valme in a 1-D histogranm:
CALL HCUM1(ID,X,W)

vhere:
ID I+ the histogram identifier
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b4 Rl cpordinate for accumulation bin. numbers are
deterained so that the first bhin contains all
X from X=XMIN to, bat not ircluding
T=XMIN+¥WIDTH: note alsoc that underflovws go
into into first bin, and overflows into the
last bin
] R=Y Weight to be accuaulated (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
m*l aptinn), then W (1) contains the value to be accumunlated
and w (2} contains for B*% and M*4§ the square of the error,
and for w+*4 the weight, E*4 histograms are accusulated as
the sum of the values +/- SQORT(sum of the errors squared}.
See Appendix VII and VIXIT for a description of W*4 and NK*4
respectively,

To accusulate a walue in a 2-D histogranm:

CALL RCUM2(ID, X, Y,W)

vhere:

ID T=y the histograz identifjier

X R*G I-coordinate for accumulation

Y R*U Y-coordinate for accusulation

W R*4 weight to be accusulated (i.e. the amount by
which the bin is ¢to be incremented): both
weights and errors can be accuwmulated, as
described in RCUNY

8. Qutput

5.7 Basic Histogram Cutput
To output a histogram or scatterplot:
CALL HOUOT(ID [ ,ONIT))

where:

Ip I*y the histogram identifler, or the string *ALLY;
if ID=*ALL* then all the histograas, both 1-D
and 2-D will be output on the specified unit

URIT ANY string or value which specifies the output
device: pessible unit values are: a logical
unit number >0 apd <100 to vwhich printed
output will be routed; 4in this case the unit
number will be assigned as the yprintout aunit
for later HPAK subroutine calls

*PFINTER' the currently assigned printer unit
*POSH013* WYLBOR PDS
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'CALDRSH' 10 inch CALCOAEP

fCALDRLG® 29 inch CALCOMP

'CAL16MU' the CALCOMP microfilm unit

SCALFICF' the CALCOMP microfiche

*NOURIT' no output is made to any unit

"PDSPDEVY' for the Unifled Graphics PDSPDEV
if the UNIT argument is not supplied, then the
cutput will be routed to all devices specified
in the JCL, plus the lineprinter

4,2 Projection of 2-D Histograas - 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-bp histogram. The calling sequence is:

CALL HSLICE(ID,XORY {,M1 [,¥5 [,UNIT (,TITLE ] ] 1 D)

where:
Ip I*a {5 the identifier of the histogram to be
sliced
¥ORY L% the string X' or 'Y*; if XORY='X' then the
slice 1is ©projected onto the X-axis; 1if
YORY="Y' then the slice is projected onto the

Y-axis
11 I*b index of the first bin of the slice
L 5] I*y humber of bins to be sumreed in the slice (O

for all bins beyond A1)

ONIT ANY a string or valoe to specify the output
device as in the call to HROUT; if
UNIT='"NOTW¥IT' 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 HFSLC and RERSLC)

TITLE ANY this argument 1is optional: if supplied, this
title will be sahstituted for the normal
title - on the ountput; Rust be a text string
terainating with an *a*

The arguments ®m1, ®S, and UNIT are optiomal, The defaults
are:

nt = 1
NS = total number of bins along specified axis
ONIT = 'PDSH0T3Y
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4,3 M™anual Scaling of Histograme Output - HESC

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 JHCCOR/. The calling
sequence is:

CALL HMSC(ID,SCALE)

where: SCALE is a PEAL*0 array of length 6 for 2-D
histogramss and of length & for %-D histograms; the
order of the scale factors is the same as in the
SCPUT2 and SCPUT1 calls which are described in the
DPAK section of this writeup

ID is the identifier of the histogram the scale
factors are to be associated with

4.4 Overplotting 1-D Histogram Outpat

Overplotting of histogram output may be done on elither
the lineprinter or graphic devices. It is dome by doing
things in the following seqguence:

7 CALL CPTPUT ({'OVER',.TRUE.)

2) se; up other desirad options via the appropriate OPTPUT
calls

3} make the appropriate HCUT call

8) repeat the sequences 2) and 3) until yom are through

5) CALL OPTPOT ('CVER',.FALSE.)

Gp to 10 histoarams may be overplotted on the
lineprinter, and any namber on the graphic devices.
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5.

12
11
10
C

Exanple
Consider the followirng:

INTEGER CLOCK1
CONNON/HCON/HCON {7000)

CALL HSIZE({T000)

CALL HADEF2('SCAT*,'I*N5*,20,25,10.,0.,1.,1..
1 *SINULATED SCATTERPLOT#®')
CALL BRE1A(CLOCKT(2))

DO 10 I=1,40

I=1

DO 11 J=1,25

Y=J

1Z=2r2 (1,3}

IP(IZ.2Q.00 GO TO 11

DO 12 X=1,IZ

ID=RANT (0) +X

YD=BAB1(O)+Y

CALL RCUM2('SCAT',ID,YD,1.0)
CONTIRUE

CONTINUE

CONTINUE

C OOTPUT TO LIWEPRINTER

C

CALL OPTPUT (*COLUMNS', 1)
CALL OPTPUT (*SYNBOL', 16)

CALL HOUT{'SCAT','PRINTER®)

CALL BODT {'SCAT®,*PDS8013%)
RETORN

XD

FONCTION ZP2(I,J)

ZP=INY (35.*EXP (~.5% (I-19) *$2/9,)
1 SEXP(-5.%(J-13) *%2/16.))
RETORN

END
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The HOOUT("SCAT',°PRINTER') call gives the following:

ID=SCAT SIMULATED SCATTEBPLOT

1234056789112348567892123857,J=

ERSEREBRERRR AR RAREEERRER S
TT1111111122222

1, 25

E 0 0123456789012345678901230Y(J).E ©

Pt bl b bed bt e e e e b

0,STMBOL RANGE

0,1
16,2
18,3
74,4

130,5
197,6
270,7
321,8
3317,9
321,2
270,B
197,c
130,D
74 ,E
is, ¥
16.‘#

0

0

o

I I(I) 4= e eeemaeree== TOTAL.E O

1 10.7

2 11.x

3 12,1 11122222111

3 13.1 112238444532211

5 .1 11235678887653211

6 15.1 113468ACDEDCASES311

7 16.I 12469C** 22 42¥CIEU2 Y

a 17.1 12369C* SR ¥s22¥%C9632 1

9 8.1 T2UTAP**xsRazssFLATY 2

10 19.1 124 7B*s*ens ke SR 742

LA 20.1 124TAP**annssnwpPp Ty 21

12 21.1 12369CHedskaxxxC96321

13 22,1 12069C**xs akx 96421

14 23.T 11346BACDEDCAS6UIT

15 24.T 11235678887653211

16 25.1 1122340444832211

17 26.1 11122222111

18 27.1

19 28.1T

20 29.1

1 I(D) 4=~ T

11122222111

1257148245628417521

TOTAL.E 0 0005461529825552892516450
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The HOUT (*SCAT',*PDS4013') call gives the following:

SIMULATED SCATTERPLBT

25 e e e

20+

151 .

10}

¥igure 10
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B. LOCATING HISTOGRAMS IN /HCON/ - WOSUCH

ROSUCH is a logical fanction for locating a particular
histogram in /HCOM/. HRCOM(3) points to the location in
/ACON/ of the histogram last accessed, If the user wishes
to access a histogram om his own, he sust set uap HCON(3).
To do this use a call like:

C R IS THE LENGTH OF /HCOM/
CONROR/RCON /ACON (XN)
INTEGER HCOHM
LOGICAL EOSUCH
IF (NOSUCH{ID)) RETURE
+«s+.ID found - continune processing...

If WOSUCH is reterned with a wvalue of TROE, then no
histogram with that 1II' i= currently defined. If NOSUCH
retures with a value of FALSE, then the histogram exists
and HRCOM{3) points to its record. A detailed description
of & histograa record 1s contained in Appendirx II.
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C. ACCESSING HISTOGHAM CONTENTS

1. HRFSLC ard HEPSLC

These REAL*4 functions allow the user access to
contents of the sliced bins and their errors. To intialize
thesas funhctions the following call must be mad> immediately
before using them:

CALL ESLYICE (ID,XORY,M1,N5,*NOURIT"}

then one may use HPSLC({I) as a function to get the contents
of sliced bins and HFRSLC {I) as its error.

2. HGET

This routine allows the wuser to fetch the current
specifications of histograms or print them on the currently
defined lineprinter unit. The calling sequencs is:

CALL HGRT{ID,IOPT [,ND NB,NS,XWIN,WIDTH [,IH [,IE
[.TITLEI]ID

vhere:
ip I*4 is the identifier of tha histogranm
vhose specifications are desired; if
ID='ALL', then the specifications of all the
currently defined histograms are
printed on the currently defined

lineprinter unit
IOPT ANY a string which specifies vhether the
specifications are to be be printed or
returned to the user: option strings are:
*PRINTER' print the specifications on the currently
defined lineprinter unit; tha remaining
arquments are not necessary

*GET? return the specifications to the user in the
variables he has provided as follows:
RD I*h number of dimensioms (1 or 2)
NB I*4 gpumber of binsy 4if WD=2 then NB must be an

array of 1length 2 and the nomber of
X bins is returned in WB{1), while the
nuaber of ¥ bins is returned in NB(2)

ns I*y wmode of storaqge; a character string
specifying the mode of storage as in the
HDEP1 and HDEF2 calls is returned .

XAIN R*4 the value of the lowest bin: if ND=2 then
X®IF =must be an array of length 2, ard the
lowest X bin value is returned in XYHIN(1)
while the lowest Y hin is returned in XRIN({2)
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WIDTH ©P*4 +the bin width; if ND=2 then WIDTH wmust be an
array of length 2, and the X bin width is
returned in WID{1) while the Y bin width is
returned in WID(2)

¥ote that wvhen calling HGET with IOPT='GET", the

argumeents KD, W¥B, MS, ININ, and WID are mandatory. The

following will return additional information, but are not
necessary if the information is not desired:

IR I*=4 4is ap optional arqument; if supplied, it
will contain the index value with 1
subtracted from it of the place in HCOM where
the histogran array is stored; i.e.
RCOM (IH+1) will get the user the first bin
value

IP I*4 is an optional argusment; if supplied, and
MS=tE*4' then it will contain the index value
with 1 subtracted from it of the place in
ACOM where the error array is -stored; t.e.
HCORM (IB+1) will contain the square of the
error on the first bin

TITLE ANY will contain the character string which wvas
passed as a title

Exasples of HGET calls:
a) CALL BGET(*ALL','PRINTER')

will print out spaecifications of all defined histograms.
b) CALL HGET({1,'GETY, ND,NB, NS, IMIN,WIDTH,IH)

will return the number of dimensions, number of biams, wode
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 1is a 1-D histogram, then we
may obtain the histogram bin contents as follows:

CONRCN/HCON /N (2000)

LOGICAL®*1 L {3} ,B(KB)

EQUIVALENCE (L(1) N (7))}

po 200 I=1,¥4B

H(I}=L{IR*Q+3+1)
200 COETINUE

c} CALL HGET({1,°'GET',ND,¥B NS XNIN,WIDTH,IH,IE,TITLE)}
will return the number of dimensions, nuaber of bins, =mode
of storage, ainimus bin value, the width of the bins, the

pointer to the histogram in RCON, the pointer to its errors
{if usS=vE*4v), and its title.
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&) Note that the following call will not work:
CALL HGET(1,'GET',ND,HB;HS.!!IH,HIDTB.TITLE)

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

3. HSPACE

"he subroutine HSPACE prints out on the error unit
number +the pumber of wvords left unused in /HCOR/ at any
point. The call is simply: :

CALL HSPACE
4, HSUM apd BSUMS

Thes» functions enable the user to output or fetch the
statistics that have been accusulated for a particalar
histogram., The calling sequence is:

LOGICAL HSUM,EXIST
EXIST=ASOM(ID,ICPT [,D))

vhere the result ,TRUE, is returned if the histogram
exists, and .FALSE. is returned otharwise.

The arguments are:

In %4 the histogram identifier

10PT ANY a string or value which specifies vhether the
statistics are to be printed or to be
returned to the user; the printout occuples 2
lineg if it is a 1-D histogram, and 5 1lines
if it is a 2-D histogram; if OCTIOPT<100 then
logical anit IOPT is used to print the
statistics
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YPRINT®

*GET"

print statistics for the histogram om the
currently defined lineprinter wunit: the
following statistics are included:
if it is a t-D histogram: & calls; sum of
veights:; <x>; d<x>; o(x)=standard deviation
in x; do(x); ¢(x)=skev (third moment about
<x>/0**3): dg(x); xlo=lowest value of x3
xhi=highest ‘value of x; r=resolution=o/<x>;:
dr;
if i+« is a 2-D histogram: Ylo: yhi: <y>;
d<y>; of{p): do(¥): gly);: dgly)s
covariance matrix: o*%2(x) cov(x,Y}
covix,Y) o%*2 (y)
correlation coef. p=cov(z,7)/(o{x)*o(y)}:
dp is the error in correlation coefficient;
major and minor axes sesi-diameters of the
covariance ellipse D1, D2: and the angle of
the ellipse a3 (see Ref [ for the
formulations of the varicus statistics)
This will return the statistics to the auser
in array D;
for the =D histogram, P should be of
dimension REAL*&% D(10), and the statistics
returned are:

D(1) = # calls

D{2) = sum of weights
D(3 = <x>

D) = o(x)

D(5) = xlo

p{6} = xhi

DT = g(x)

D{8) = dg(x)

D{9} = underflow

D{10) = overflow

for the 2-D histogram, D should be of
dimension REAL*S D(23), anrd the returned
statistics are:

D{1Y through D{8) are the same as the 1-D case

D9 = <y>

D{10) = o(y)
D11y = ylo
D(12) = yhi
D{13) = g7
DIty = agty)
D{15) = o%**2(x)
D(16) = cov(x,T)
P{17T) = cov(x,¥)
D(18) = o*x2{y)
D(19) = p

p(20) = dp

D{21) = D1

D22y = D2

P(23) = a
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D L.E 1] 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,HSOUAS
EXIST=HSOMS(ID,IOPT [,D])

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

Exanple:
If the nser vishes to norwalize a histogram by tae sum
of the weights, he might use:

REAL®4 D (23)

LOGICAL HSON
IP(.NOT HSUNM (ID,'GET*, D)) RETURN
CALL HNORM{ID,D({2))

5. HxX, RY, HYE, H2Y, HZ, and HZE

These functions are provided to allow the user access
to the {individnal histogram bins. 1 call to NOSUCH
for the particular histogras the user wishes to access
sust be made before any of these functions are called.
The functions and their values are as follows:

HY (1) RREAL*Y returas the I-coordinate value of the
ith bin (1=-D or 2-D)

HY {1) REAL®G returns the value of the ith bin in
real form (1-D}

HYE (1) REAL*Y returns the error of the ith bin in
real form {1-D)

H2Y () REAL®Y returns the valpne of the jth bin (2-D)

HZ (i, ¥ PEAL®Y returns the value of the (i,§)th 2-D
histogram bin in real fora

HZE(i,J)} REAL*>Y4 returns the error on the (i,y)th bin

of the 2-D histogra=m in real form
6. IHX and IHY

These integer fuhctions return to the uger the bin
jinder of a valune. 2 call to NCOSUCH(ID) where ID is the
desired histogras must preceed the IHY and IHY call. The
calling sequences are:

J=THY {VALX) where VALX is the X~-coordinate whose bin
number is desired (may be either a 1-D or
2= histogram)

K=IHY{VALY) where VALY is the Y~-coordinate of a 2-D
histogram vhose 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.

g8

An example of how these might be used is: &Given a 2-D
histogram (ID='TST') with X~-axis range (0.0,10.0] and
Y-axis range [ 100.0,200.0], the user wishes a projection
along the x-axis of the bins in the Y range of [125.,150.].
The following set of calls would accosplish this:

LOGICAL WOSUCH

IF(NOSUCH (*TST')) RETURY

CALL HSLICE{'TST?,'X",IHY (125.) ,IHY(150.)~IRY {125.)+1,
1 *PDS4013Y)
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D. EDITIRG HISTOGRANS

In this section are ogtlined the calls vhich wmay be
used to modify a histogram definition or its contents.

1. HACT and HDEACT

All histograms have tvo possible states. They may be
either active or inactive. An active histogram is one that
iz fully Adefined and has sterage space with it for
accumulations. An inactive histogras is one which has its
definition stored in the common block /HCOM/ but has no
storage space for accumulations allocated to it {(therefore
accumunlations are not done). To activate a histogranm:

CALL BACT(ID)

vhere ID is the histogram identifijer. To deactivate =&
histogram, that is release its accnmulation space:

CALL HDEACT (ID).

If ID='ALL' then all the histograms are activated or
deactivated.

2. HCLR

This subroutine allows the user to clear a specific
histogram, fThe calling sequence is:

CALL RCLR(ID)

vhere:

ID I*y the identifier of the histogram to be cleared
ot 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.

3. HDEL
This subroutine deletes a histogran. The =space |is

then freed and may be reallocated if desired. The calling

saequence is:

CALL HDEL({ID)

where:

1D I*u the identifier of the histogram to be deleted;
if ID=*'ALL', then all histograms are deleted

=-50=

u. ANOERA

This subroutine enables the user tc set a normalizing
factor for a histogram (the histogram contents are not
changed}. During display, the histogram contents are
divided by this factor.

CALL HNORM(ID,VALUE)

where:
1D I*4 jis the identifier of the bListograa to be
normalized
VALUE R*3 the normalizing factor for the histogram

S. HSET1

This subroutine allows the user to set a spvecific bin
of a 1-D histogram ¢to a desired value. The calling
sequence is:

CALL HSETI(ID,X,VAL)

vhere:
ID I*4 is the identifier of the histograw vhose bin
is to be set
b ¢ R4 the coordinate of the bin vhose value is to
he set

VAL R*y the valge to he stored in the bin; if NS5=F*4
then VAL must be a two word array {see HCUMT)

i

6. HSE

This subroutine allows the nser to set a specific bin
of a 2-D histogram. The calling segquence is:

CALL HSET2(ID,X,Y,VAL)

where:
In I*y is the identfier of the histogram vwhose bin
is to be set
X Re*y the X-coordinate of the hin to he set
Y R*4 the Y-coordinate of the bin to be set

VAL R*g the value to be stored in the bin; if NS=E*4§
then VAL must be a two word array (see HCONM1)
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HOPTN allows the

QVERWRITING DEFAULT OPTIONS - HOPTH

user

to

dynamically override the

default options that control the accumulation and output of
the histograas.

The call is:

CALL HOPTH (IOPT,VALUE [,ID))

vhere:
I0PT
YALUZ

I

1*8
YARIOUS

I*4

iz a string specifying the option to be

set

the value
specified is expecting
optional argument used for some calls

which the option being

The following table gives YOPT values, VALUE type expected,
the seaning of the VALDE,

and the defanlt,

Options for coptrolipg the accusulatjon of 1-D _AND _2-D
histoaraps
ICPT DEFAULT YARIABLE YALUE MEANING
STRING IYPE OF
) 4
*EXCLUDE* PALSE L*4 the calling sequence for
this option is:
CALL HOPTW{'EXCL',LVAL,ID)
wheres
LYAL L*g indicates
whether to exclude
underflows and
: overflows
ID I#4 the 1ID of the
histogram to bhe
affected; if
ID='ALL', ther all
1-D ~ and 2=n
histograms are set
as indicated by LV¥AL
if PALSE for a given ID,
then all valunes are used in
the statistical
calculations; Af TRUE then
overflovs and uaderflows are
not included
TINTEG® FALSE L*§ whenr IBTEG is TRUE, the
running sum of the bins is
plotted instead of the

-52=

noraal histogras

THSUNS "

*MTBIN®

"STAT*

PELSY

TRUE

L*u

I*4

L*4
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if true, irndicates that a
call tc HSUM is to be made
after the histogras has been
output; the calling sequence
is:

CALL HOPTIN (*HSUM', LVAL,ID)
where:

LVAL is an L*4 value to

indicate the state
the option 1is to be
set to

Ib is the histogram
ldentifier; if
ID=*ALL® then the

option is set for all
histograes

the error on an empty bing

this is am integer which
is converted *to a real if
the histograms bianing is
real; the VALUE is either
0 or 1 (for 0.0 or 1.0 in
the real case)

vhen STAT is true the

statistics necessary for the
HSUE calculations are built
up as the histogram is
accunulated; if STAT 1is
FALSE they are not and
therefore an HSOM call will
not preduce any statistics;
the calling sequence ist
CALL HOPTHN (*STAT®,LVAL,ID}
where:

LYAL 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; 4f ID='ALL®
then all histograms are
50 set



APPENDIX I ~ SYNTAX USED FOR DESCRIBING SUBROUTINE
ARGUOMERNTS, ETC.

Tn general the standard FORTPAR convention applies for
determining the type of variables assigned to syshoel names
fi.e. I-W are integers and all others are reals).

Data types are described as:

11 LOGICAL#*1 logical wariable (used as an
integery occupy one byte

I%2 IRTEGER®*2 integer variable, ovccupy tvo bytes

I*4 INTEGER*4 integer variable, occupy four bytes
Leg LOGICAL*L logical variable, occupy four bytes
R*O BEAL*L real variable, occupy # brytes

p*g REAL*R real variable, occupy 8 bytes

ARY means data type is irrelevant

optional arguments to subrontipe calls are enclosed in
square brackets. For example:
CALL DEVPIC (DEVICE [ ,DDRANE])

-11-

APPERDIX II -~ STRUCTORE OF /HCOM/

The work area common block /HCOW/ must be defined by
the user to bhe of sufficient length. 1In general, the
length ¥ should be:

4
N =10 + sum {52 + NX (i} *MAX(NY (i}, 1) *B{i))
i=1 [T

where:
M = namber of histogranss
EX (i) = number of X bhins in ith histogras
NY{i) = rumber of Y bins in ith histogras
#AY = FORTBAN msaximum function
B(i} = number of bhytes in the storage mode for the ith
histogran

JACOM/ is set up as a linked list with a wain headet
section which contains a description of the minor records
where the individual histogram specifications and
accusnlations are kept. The overall structure of /HCOM/ is
as follows:

HCOM WORD TYPE CONTENTS

1 Te4 total numsber of curreatly booked
histograms

2 I*4 namber of header words in each record for
the individual 2=D histogram
specifications

3 Ixgy pointer to the record of the histograms
most recently accessed

) Iy saxisua nuaber of words in /HCOM/

S I*4 pointer to the beginning of free space in
JHCOM/

6 I*Y4 pointer to the start of the first record;

this is equal to N+1 where HA=number of
words in the header section

7 TG total number of booked scatterplots
a I*y word containing the unit number for the
scatterplotting scratch file in the left
half
-A2-



9 Ie4 nasber of header words in aach record
used to hold the Y bin statistics for the
2-D histograas

10 through N=BCOR(6)~1 are cnxr-nily reserved for the
error processing subsystes

Let ¥=BECOM (3) (HCOR(3) points to a record of one of
the histograms). If this is a 1=D histogras, its record has
tke following structnre:

ACON WORD TYPE CONTENTS

N I*y pointer to the next consecutive histogram
record
| LR I*y the histogram identifier
2 4{L*1) mode of storage as follows:
VYALUE HODE OF STORAGE

1 L#1

2 I*2

3 I8

4 By

5 =y

& H*g
el not used
| 24 not used
w5 I*q number of X bins
n+6 :pd ] Jowest Y bin valwe
7 R*0 width of the X binsg
N+8 I*5 nusber of Y bins
N+9 R*4 not used
B+ 10 R*y not used
| TRRI I%*4 pointer to the scale factors
He12 I*4 pointer to the title
N+12 I*3 pointer to the accusulation bins
N+ 18 I*s total number of bhins
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¥+15 R*4 normalization value

N+16 not used

w+17 R*4 nusber of calls

N+18 2 0] sum of weights

19 R*q lowest X valune bipned

Ne20 B*y highest I value binned

N+21 R*8 first moment {(if R*8 BRCON.. address as
RCONM (RCOK () /2+11) ) '

N+23 R*8 second moment (if R+B RCOM.. address as
RCON(BCOM{3) /2+12))

N+25 R*8 third moment (if R*B RCOHM.. address as
BCOM (HCOM (3) /72+13))

N+27 REg sixth soment (if R*S RCOM.. address as
RCOM(HCOM {3} 72+11)) :

N+HCON (2) ~HCOM (9) through HCOE(N}-1 is the steorage area
for the scale factors, title, and the accumulation bins.

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

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

N+9 R*0 the lov Y bin wvalue
N+10 R*Yy the width of the Y bins
K+11 through N+15 are the sase as in the 1-D case
N+ 16 I*4 the scatterplot nusber; if no scatterplot
is being created for this 2-D histogqraa,
then this is 0O

H+17 through N+28 are the sase as in the 1-D case

N+29 ey lowest Y value binned

-Al-
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LMODE {31
LAODE {3%)
LMODE {36)
LEODE(37)
LMODE (3
LMODE (39)
1EGDE {4 0)
MODE(T)
MODE {12)
RODE (13)
HMODE {8)
®ODE (15)
MODE (16)

MODE [(17)
FODE [18)
KODE {19)
EODE {20)
MODE (21}
MODE (22)
®ODE (23}
MODE [26)
LEODE (97)
LEODE (98}
LMODE {99)
LMODE (100)
MODE (26}

HODE (27}
MODE (28)
RODE {29)
MODE (30)
BODE (31)

MODE (32)

HODE(I)
MODE {34)
BODE (35)

LYODE (14 1)
LMODE {182)
LMODE (143)
LEODE (18%)
LEODE {145)
LMODE (146)
LMODE (147)
LMODE {148)
MODE (38)

MODE (39)
NODE (40}

5
SB
ID

L*1
L*1
1%
1*1
L1
Lt
L*1
I*u4
I*y
L*y
Ty
T*4
I*u

I*4
T*y
pe 1
1*4
T*4
I*4
T*y
L*4
L*4
L*1
1+
L*1
T*4

R*
R*4
R*y
R* &
I*y

Iy

I*y
I*4
1*a

L*1
L*1
L*1
L*t
L*1
L*?
L*1
L*1
I=y

Ixy
I*h

TRUE frame
Q auto set X tics
0 auto set Y tics
8 ntmber of Y tic warks
8 numher of Y tic marks

FALSE force a zero on X-axis
FALSE force a zero oa Y-axis
2000 defaunlt /HCOM/ size
100 default /SCPBUF/ size
FALSE optional slice title flag
PALSE slice flag
FALSE slice flag
0 slice direction
0 is I direction
1 1s Y direction
] vidth of slice
0 beginning of slice
4] I
0 not used
0 not used
0 not used
6 lineprinter ovtput unit
TROE bin alignment flag
FALSE graticules on LPUT1 plots
FALSE not used
0 ¢ of intervening tics (GRUTT)
TROE page eject
6 logical unit for error
Ressages
0 size of X~axis (GRUT1}
0 size of Y-axis (GRUTT)
0 I-axis offset
.0 Y-axis offset
0 graphic element
aumber
-1 buffer dump flag for
scatterplots
0 HTEAP counter
0 ID as {t is stored in HCOXN
0 error value for a zero
bin
0a synbol range (LPUT2)
0 ZAUTO flag (LPUT2)
285 lenqth (LPUT2)
0 IYAUTO flag (LPUT2)
zoa ¢ OF colamns (LPDT2)
FALSE TAUTO flag (LPUT2)
FALSE scientific notation (LPOT2)
60 lines per page (LPUT2)
0 number of open graphic
device
PDSa default output device
013 cortinnation of MODE (39)
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APPENDIX IV - ERROR COWDITIONS - PROBABLE
POSSIBLE CURES

CAUSES AND

The following is a list of some of the probleas DPAK
and HPAX users have had. If the user's program should
abend or not work correctly, I suggest looking through this
list.

1. OC6 ABERD - user has supplied a subroutine, entry point
or cowson block with a name that is the same as ope of
the DPAK or HPAK subrouatine, common block, or entry
point names, .

2. 0CY or 0C& - the common block s/HCOB/ or /SCPBUF/ is not
as long as the user spacified it would he in his HSIZE
call.

3. The message 'SCALING PROBLEXN WITHE THIS PLOY' - user has
specified that manual scales are to be used, but failed
to set them up; note that mannal scales for histogram
output via a HSLICE or HOOT call are set up by calling
HASC; DISPIA or DISP! scales are sat up via a call ¢to
SCPOTY, and DISP? and DISP2A scales ars set up via a
call to SCPUTZ.

4. Incomplete picture or graphic device - user has used the
wvrong UGXERR romtine, Check that the one you have used
is from the BPAK library.

5. ABEWD code of 806 = user hag failed to provide the go
step library for the Unified Grapbics routines,

6. Prror message saying *AISSING DD CARD® - user has failed
to provide the JCL for the seatterplot scratch file.

7. Divide checks, overflows, or underflows in HCUM = check

that values passed for accumulation are valid {REAL*Y
values).

~2B~-



APPFNNDIX ¥V - SUBFOOUTINES ENTRY PCINTS AND COMMON BLOCK NAMES
DSED IN DPAK AND HPAK

Often one of the problems that arises im using a large
progra® is accidently using one of its CSECT names in the
user's DrOgram, In the following 1list are the cosson
block, subroutine, and entry point names used in DPAK and
APAK.

PROGRAM ALIASES DESCRIPTION
RAMT
BUOFRED reads back scatterplot information
DCHAR returns plot character
DEYPIC opens graphic device
DEVCLO closes graphic device
DEVNAN returns name of graphic device
DEVNUN returns identifier for graphic device
DEVSET activates output destination
DISPO functional interface for GRUT1 and LPUTI
DISP1 function plotting routine
DISPIA array plotting routine
DISP2 2-D function plotting routine
DISP2A 2-D array plotting recutinre

DLAB partitions title

DPPICT ontputs 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 fanction

DEESLC glice error function

DOFPSLC slice function

DUSLIN sets up slice limits

DUSTIT sets ap slice title

DUSTXT returns slice title

RERSLC HPAK aljias for slice error function

HFSLC HPAK alias for slice function

DUTITR sets up title for slicing
DUTXP calculates an exponent
DUT1 1-D fanction plotting routine
DUT2 2-D functions plotting routine
PQUAL compares two character strings
GRISO internal 2-b0 plot function
GROTO part of 1-D graphics routine
GROT? mair 1-D graphics routine
GROT2 majin 2-D graphics routine
GTHMALIN routine which gets core

HACT activates a histogranm

HDEACT deactivates a histogranm
ACBLNEK clears blanks out of a character striag
HCLR clears a histograa

A9~

PROGRAM
NAME

ncuon

RDEF
ADEF2

HDEL
HEXALL
HGET
HGHEAD
HGR1

RESC

ANORN
HOPTN
ROPUS

ROUT
ASETY

HSIZE
HSLICE
HSPACE
HSUN

HTODAY
HX

IRX
IHY
IATOA
JOBPRY
cone
LPHEAD

ALIASES

Acom1
HCUNn2

HDEF1

HGGET
HGGET2
AGROT1
HGROT2
HGR2
RONIT
HGSET
AGSET2
HOPEN
HASCALE

HOPUSO

HSET2

LPTAIL

DESCRIPTION

accumulates a histogram
accumulates a 1~D histograms
accuanlates a 2-D histograna
defines a histogranm
defines a 2~D histograms
defines a 1-D histogras
delete a histogram

outputs all histograms

get histogram definitions

header for right side of graphic plot

dumnys for backward compatibility

sets manual scales for histogram
normalizes a histogram

APAK optioh setting routine
overplots munltiple histograss
passes histogram jid’s to hopus
outputs histograms

mets a bin 1n a 1=D histogranm
sets a bin in a 2-D histograa
sets histogras space size

_ outputs a slice of a histogras

tells how much space is umed
outpats histogram statistics
outputs slice statistics

returns date in printable format
returns I value for a bin

bip function for lineprinter plot
bin error for lineprinter plot

X value for lineprinter plot
entry point for id*s

returns bin valne

returns error on bin valne

2-D bin value

2=D error valae

2=D Y bin valune

returns bin number for an X value
returns bin namber for a Y wvaloe
takes integer into character string
returns job name

cospares twvo LOGICAL*1 values
header routine for LPUTY

trailer routine for LPUT1
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PROGRAN
JANE

LPUT1
LPOT2
LP10UT
LP15H0

LP1VAR
FARGS

NOGRUT
NOLPUT
NOSCAT
NOSUCH
WTEXT

¥WPAGE
OQBTGET

aPTPUT
PLFUN T

PLOT2A
PLSET1

PLSET2

PIBOX
PXBUPI
PICURY
PXHSET
PXPLOT
PXSORT
PZDOT
PZELER
PZLINE
PZREXT
PZTEXT
RDJFCB
ROONWD
RTOIE
SCBUF

SCGET1
SCGET2

scour
SET
OGXERR
gPLOT
VPRINT

ALIASES

LP15UN

OPTIDX

PLFUOFY

PL1PX
PL1PY
PL1PYE

PL2FY
PL2FY

PL2FZ
PL2FPZE

SCBDEP

SCPUT1

SCPOT2

HPUGER
APUPLT

DESCRIPTION

=0 lineprinter output routine

2=D lineprinter cutput routine
outputs line of text for LEOTY

zeros sum in LPUTY

saes Y values for LPUT1Y

sets up variable format for LPUT1
counts namber of arguments to a call
dumnies out grapkics calls

dummies out lineprinter output routine

duamies out scatterplot routines
locates a histogram

counts characters in a string

puts out page heading '

gets output option

internal option identifier
sets an option

function fixer-upper for LPUT1
entry point for multiple functionsg
2-D function plotting rogtine

1=D array to function routine

X array to function

Y array to function

error array to function

2-D array to function translator

X array to function

Y array to function

Z array to function

error array to fanction

scatterplot output routine
scatterplot owtput routine
scatterplot output rountine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output routine
scatterplot output rountine

routine to check for ddcard presence
scatterplot output routine

real number to integer and exponent
buffers scatterplot information
dumps final scatterplot information
returns last used 1-D scale factors
sets up 1-D output scale factors
returns 2-D outpnt scale factors
sets up 2-D output scale factors
outputs the scatterplots

sets one character string to another
error processing routine for 0.G.
dusmy for user overplot routine
scatterplot output routine

-a-

APPEWDII VI - OVERPLOTTING OF OUSER SUPPLIED PUNCTIONS ON
SCATTERPLOTS AND 2-D HISTOGRAN LINEPRINTER
OUTPUT

Pacilities exist in HPAK for overplotting of & user
supplied function on scatterplots and 2-D lineprinter
histograw output. The format of the function is:

REAL PUNCTION UPLOT(X,Y,ID}

vhere:
) ¢ Reg the X position the function is to be calcelated
for
b4 R*4 the Y position the function is to be calcunlated
for

Ip I*a 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 X and Y that defime the curve.
Thus, if thke curve can be defined by

£(x,y)=0
vhere f is a functional form of X and ¥, then the PFORTRAF
statement

upLOT=L (1,Y)
vill serve to define the curve for the calling progras. If
the conditions which define the curve cannot be expressed
in a siwmple closed foras, the user can set UPLOT=+1.0 or
-1.0, depending upon whether the point (X,Y) is inside or
ocutside the curve.

The calling program calls OPLOT 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

KC

UPLOT = prodact Fi(X,Y} .,

i=1
vhere NC different curves are to be superimposed on the
scatter plot and Pi(Y,Y)=0 defines the ith curve. Note
that for graphic devices each curva must close back on
itself, also the curve must not intersect itself, though a
curve smay 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 vhere HRONE='NONE'., The faunction is overplotted
on both the lineprinter output and the graphic output,
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Por example:

Suppose three 2-D histograms have been defined with
Ip's of 'PRO', 1'DED', and 3 respectively, and the user
wishez to overplot a function on the 2-D kistogranm
identified by 3. The following is an example of the
function format:

REAL FORCTIOR OUPLOT (X,Y,ID}

REAL HNONE/'RONE'/

I¥ (ID.HE.3) GO TO 10
Cc CALCELATE PUNCTION HERE AND RETODEN

RETURN
C N0 OVERPLOT
10 OPLOT=HRONE

RETUEN

EKD
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APPERDIY VII -~ DESCRIPTION OF Wb RODE OF STORAGE

The W&4 =mode of storage is used for building
histograms by accumulating the counts/bin and the
weights/bin. nore explicitly ve wmay define <this as
follows. Let us select the jth bin and let ¥(i)= value
of the Jth bin after accumulating i valwes inp that
bin, also d(i}= error of the {th bin after accumunlating i
values ia that bin, Let us suppose we have a call to
ACUR 1

wW{¥}= NCOORTS
W{2}y= WEIGHT
CALL HCUMT{ID,RJ,W}
where RJ indicates the jth bin.
then
V()= 0, A¥(Mr= O
and
¥Y(i}= ¥{i-1) + ¥ (1) = sums of counts
aAv{i)= A¥{i-T + W{2) = snm of weights
At ontput time
T{N) 7AV (N) +/= SORT(V(WN}) AV (M)
is output for this jth bin where W indicates that the bin
has been accumulated into ¥ times.
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APPENDIX ¥III - DESCRIPTION OF M*4 NODE OF STORAGE

The A*4 mode is unsed for building histograss by
accusulating the weighted means and errors per bin. Using
the same potation as for W*4, then a call to HCOM? will
appear as

(11 = value

¥{2)= (error in wvalune)**2

CALL HCUNT{ID,RJ,¥)
then

7{0)=0, A¥{0)=0

AV (L) **2= 1/{1/U(2) + 1/A¥{1=-1) **2)

VY= (W) /N{2) «V[i~1) 7V {i-1) **2) 2V (i) **2
At ocutput time

Y{H)+/=d¥ (") is cutput

-k 15-

APPENDIX IX - SUMMARY OF DPAK CALLS

PLOTTING CALLS:

1-P plotting calls:

CALL DISP1{PX,FY,FERR,K,TITLE [,UNXIT [,FB [,FC [,FD [,FE

(,FF {,PG [,FE (,PP [,P01]]73]11111)

CALL DISPIA(X,Y,BRP,HN,TITLE (,ONIT(,B([,C ([.D [.E
.6 r,8(,” {,011111111110

CALL DUT1({FX,PY,PERR,N,TITLE,SCALE}

2=D plottirg calls:

CALL DISP2(FX2,FYZ,PZ2,FERR2,NX,NY,TITLE [ ,UNIT]
CALL DISP2A(X,Y,Z,ZPRR,NX,NY,TITLE [ ,UNIT)
CALL DBT2(FX,FY,FZ,FZERR,NX, NY,TITLE,SCALE)

SETTING_AND RETRIEVING MANUAL SCALES:
for the 1-D case:
CALL SCPDT1(SCALE) and CALL SCGET1{SCALE)

for the 2-D graphics case:
CALL SCPUT2(SCALE) and CALL SCGET2Z2(SCALE)

OPTRUT _AND OPTGET CALLS (W EPAU :

(.F

set default output unit: CALL ORTPUT (*DEVICE®,'PDS5S4013*)

options for 1-D and 2-D lineprinter:
CALL OPTPUT(*EJECT',.TROE.)
CALL OPTPOT () EONIT',6)
CRLL COPTPOT('OCOUNIT',6}

options for the 2-D lineprinter ountput:
CALL OPTEUT (*COLUM¥S?,4)
CALL OPTPUT{'LERGTH',133)
CALL OPTPUT ('PAGE',60)
CALL OPTPUT('SCIERTIFIC',.FALSE.)
CALL QPTPUT {'SYNBOL',10)
CALL OPTPUT('TAODTO',.FALSE.)
CALL OPTPOT(*'XYAOUTO',.PALSE.}
CALL OPTPUT(*ZAUTO', . PFALSE.)

options for both the 1-D and 2-D 1lineprinter and graphic

device ountput:
CALL OPTPUT ("KANUAL*,.PALSE.)
CALL OPTPUT {*ONMIT',.FALSE.}

options for 1-D lineprimter and graphic device output

2-D graphic device ontput:
CALL OPTPUT('YZERO',.?ALSE.)
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options for the 1-D lineprinter and graphic device output:

CALL
CALL
CALL
CALL
CALL
CALL

QPTPUT('CHAR',* ")

OPTPUT (*ERROR',.TRUE.}
OPTPUT (*HIST",."ALSE.)
OPTPUT (" LOGS",.FALSE,)
OPTPOT (*YLOG? ,,. FALSE.)
OPTPUT (* YEAN',.FALSE.)

options for the 1-D graphic device output:

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

OPTPUT (*CENTER',.TRUE.)
OPTPUT (*ITICS*,0)
QPTPUT ("OFP?,0.0,0.0}
OPTPUT (*OVER',.FALSE.)
OPTPUT({*RESCALRE',.FALSE,)
OPTPUT (*SIZE',1.0,1.0)
OPTPUT (' XLOG',.FALSE.)}
OPTPUT (" XMAN', . FALSE.)
OPTPUT {* XTIC',8)
OPTPUT {' XZERO',.FALSE.)
OPTPOT (*YTIC!,B)

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

CALL

OPTPUT (*FRANE',.TRUE.)}

options for the 2-D graphic device output:

CALL

OPTPUT (' IDIR',.FPALSE.)

options for the slicing of 2-D functioms:

CALL
CALL
CALL
CALL

OPTPUT (* SREGIN', )
OPTPUT ('SDPY',.PFALSE.)
OPTPUT (*SFLAG!,.FALSE.)
OPTPUT (*SWNIDTR’,O)
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APPENDIX X - SUMMARY OF HPAX CALLS

SETTING STORAGE SPACE SIZE:
CONMON/HCON /N (NROPDS)
CALL HSIZE(2000)

SETTING UP_HISTOGRAM SPECIFICATIONS:

1-D case: CRLL HDE?1(ID,HS.HBIES,BINLOU.BIHHID.TITLE)
2-D case: CALL BDEP2(ID,MS,NBINSY,NBINSY,XLOW,YLOW,X¥ID,
+YVID,TITLE)

-l

ACCOMULATING HISTOGRAMS:
1-D case: CALL HCUN1{ID,XVALDE,INCRENENT)
2-D case: CALL HCUM2(ID,XVALUE,YVARLUE,INCREMENT)

CALL HOUT (ID,ONIT)

PROJECTIOF OF A _32-D HISTOGRAM:
CALL HSLICEZ (ID,XDRY,FIRST,NGHBINS,UNIT)

SET MANUAL_SCALES FOR A HISTOGRAN:
CALL RMSC{ID,SCALE)

OTHEE_HISTOGRAN RELATED CALLS:

CALL HACT(IDY

CALL HCLB{ID)

CALL HDEACT (ID)

CALL HDEL({ID)

CALL HGET(ID,DPT,NUMDIN, NBINS,NS,BINLOW,BINWID,IPTR)
CALL HNORA{ID,VALUE)

CALL HSET1{ID,XVALUE,VALUE)

CALL ASET2(ID,XYALUE,YVALOE,YALDE)

CALL HSOM(ID,OPT,.D)

QPTION_SETTING:
CALL HOPTN('BEXICLUDE',.FALSE.)
CALL BOPTR('HSUMS',.PALSE.)
CALL HOPTN{'INTEG',.FALSE.)
CALL HOPTN("MTBIN',0)
CALL HOPTW{'STAT',.TRUE,)
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APPRENDIX IT - SUNEARY OF TBHE JCL

1) H
WYL,EA.PUP.HPAKLE - contalins the DPAK and HPAK modules
WIL.CG.RCB.UGFTNLIE - contains the Unified Graphics modules

H
l!L.CG RCB.ualleIn contains the run time modules needed
for Unified Graphics

¢k ]
For the 10 CALCOHP =~ *CALDRSHY

//60.CALDRSH DD DSISGtDISP1.nISP-(l!I,!lSS),VOL=SBB=PLOT.

Ved OFIT=T91600,LABRBL~{1,5L),

/7 DCB= (RECPH~F , LRECL=880 ,BLEKSIZE=480,DEN=13)

For the 29" CALCONP - *CALDRLG*

//G0.CALDRLG DD DSE=B8DISP2,DISP=(WEN,PASS) ,VOL=SER=PLOT,
/7 UNIT=79~-1600,LABEL>(1,5L),

7/ DCh= (RECPA=F  LRRCL=85B0,BLKSIZE=880,DEN=13)

Yor the 16mm uasprocketed microfila - *CAL16AT*
//7G0.CRL16AT DD S5YSOUT=I,
I 44 DCB= [RECPH=F ,LRECL=1480,BLESIIE=1480)

For the 105ma aicrofiche - ‘CALPICH®
//760.CALTICH DD SYSOUT=3Z,
Vid DCB= {RECFA=F ,LBRECL=1480,BLEKSTEE=1880)

For the TEKTRONIX 4013 displayable PDS - 'PDSN0O13*
//G0.PDS8013 DD DSE=WYL.gg.uunu.name,ONIT=(SYSDA,2),

//  DISP=(NE¥,CATLG),DCB=(RECFN=FB,BLKSIZE=1600, LRECL=80) ,
/7  SPACE= {TRK, (100,10, 10) ,RLSE}

For a PDS = *PDSPDEV?

//G0.PDSPDEY DD DSE=WNYL.gg.uunu.name,DISP= (KEF,CATLG),
/7 ONIT=(SYSDA,2) ,SPACE= (TRK, (10,10,3) ,RLSE),

rd4 DCB= (RBCFE=U,BLKSIZRE=4000)

BPAK SCATIEEPLOT SCRATCH PILE:

/G0 PT199001 DD DSN=6KIOWA,DISP= (NE¥,DELETE)},
Vs4 SPACE= {TRK, (50,50) ,RLSE), ONIT=(5YSDA,2) .,
r/7 DCB=(BBC?H=VBS,LBECL=1805.BLKSIZ!=361H)
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APPEEDIX XII - REDUCING CORE REQUIREMENTS

The entire DPAK and HPAK reguires a substantial amouwnt
of core. Hovever much of it can be saved by dumaying up
various routines which are known pot to be needed by a job.
The following dusmies are provided in the load module
containing the DPAK and HPAK subroutines. To make use of
them, Just place a call to the desired duamy at the
beginning of your =majn progras.

1. MOLPUY

If no lineprinter output is desired, the call to
¥OLPUT will cause dusmies to be loaded for the following
routines:

LPOTT
LPOT2

This will resolts in a savings of approximately 24000

decimal bytes.

2. NOSCAT
If no scatterplots are desired, the call to NOSCAT
vill dumay out the following routines:
scagr
scoopT
This will result in a savings of approximately 24000
decimal bytes.

3. NogRur

If no graphic device output 1s desired, the call to
NOGROUT will result in the folloving subroutines being
dumnjed out:

GRUT1
GROT2
DEV¥PIC
DPPICT
PXPLOT

This will result in a savings of approximately 54000

decimal bhytes.
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APPENDIX XIII- ACTUAL PROGRAM WHICH GENERATED THE
EXANPLES

The following is the actual program vwhich generata?
the erxamples in the writeup. The comments indicated with
‘C+*' were included to make exanples somevhat salf
contained.,

/7 JOB
/77 DELETE ¥YL.EA.CAL.TEST1
/7 EXEC FORTRHCG,
// GORGN=300K,LKEDPRM=*3SIZE=300000",
/7 LEKEDPLB1='WYL.EA.PUB.HPAKLMN®,
/7 LEKEDLB2='WYL.CG.PCB.UGPTNLIB',
// GOSL1='WYL.CG.RCB.OGRUNRLIB®
//PORT,SYSIR DD =
INTEGER CLOCK1
EXTEPNAL ZP,XF,YP,ZERR,¥X, FY, FERR,PA,FB,FC,FD
CONMON/HCOM/HCON (7000)
REAL XA(25),B®RR{25} ,4(25),C(25) ,E{25),SCALE (4) /4%0./
1 LYLOG(10) /1.0,1.6E1,2.081,1.6E2,5.023,3.782,1.082
2 +8.9E1,5,0E1,5. 0B0/,G (25)
REAL Z2Z¥[25,25)/625%0.0/,22(25,25),YY {25} ,0¥ (25,6}
c .
C ACCUMULATE ARRAYS POR DPAK FIGURES
C
poe 110 I=1,25
=1
TY(I)=I
IA (T} =X
RA{IVY=(1I%,1)%%2-2,
ERR (I} =SQRT(ABS{A{I}})
C{D=A(I)~.U
E(I}=R(I}~.8
G(I}=A(I}=-1.2
Do 100 J=1,25%
Y=J

TEM=100. /EXP ( {{I-20) *%243. % (3-10) #42) /60.)

IP(TEM .GT. 45.)TEM=90-TEN
IZ(1I,J)=TEN
. IF(J-6.6T.0.AND.I~6.LE.6) WW (I,I~6) =TEN
100 CONTINUE '
110 CONTINXUE
CALL ¥SPT {XA,YY,ERR,A,C,E,G)
C
C EXAMPLE TI.A.6.1 ~ LINEPRINTER OUTPUT EXANPLE
C
C+ EXTEPNAYL FX,FPA,FB,PC,PERR
CALL OPTPUT (*LENGTH",T0)
CALL OPTPUT(*CHAR','%1)
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CALL OPTPUT ('ERROR',.TRUE.)
CALL DISPI{FX,PA,FERR, 2S5,
1 "3 ARRAYS WITH HIST AND ERROR PARSA‘,
2 'PRINTER' ,FB,FC)
C
C EIARPLE TI.A.6.2 = GRAPHIC DEVICE OUTPUT EXANPLE
C
C+ REAL SCALE (%) ,XA{25),6(25),5BER{25)},A (25),YLOG (10}

Ce EXTERNAL rx,¥D,FERR

g TURN OVERPLOTYTING ON

¢ CALL OPTPUT (*OVER',.TRUE.)

g MAKE A PLOT IF THE LOWER LEFT NAND CORNER
c

CALL OPTPUT(*BIST',.PALSE.)

CALL OPTPUT{'CHARY, *%°%)

CALL OPTPUT (*YHAK', .TROR.)

CALL OPTPUT ('XTIC’,0)

CALL OPTPUT ('SIZE',.5,.5)

CALL OPTPUT('ITICS',¥)

SCALE(3) =-13,

SCALE(N) =1,

CALL SCPUT1(SCALE)

CALL DISP1A(Xa,G,ERR,2S,

1 'LOWER LEPT PIGURE;X-AXIS:Y NAN SCALES?',

2 'PDSA013¢,4)
C OVERPLOT A LINE PLOT

CALL OPTPUT ('PRANE', FALSE.)

CALL OPTPUT ('ERROR’,.PFALSE.)

CALL OPTPUT (*LINE', .TRUE.)

CALL OPTPUT ('CHAR',? *)

CALL DISP1(P%,FD,PERR,2S,'d%,"PDSA013")
c
C MAKE A PLOT IN THE LOWER RIGHT HAXD QUADRAST
c

CALL OPTPUT('YREAR',.FALSE.)

CALL OPTPUT ('PRANE',.TROE.)

CALL OPTPOT ('CHAR',*X*)

CALL OPTPUT ('ITICS',0)

CALL OPTPUT(*OPF',.5,0.)

CALL OPTPUT (*RESCALR?,.TROE.)

CALL OPTPOT (*YLOG',.TROE.)

CALL DISP1A{XA,YLOG,ERR, 10,

1 *LOVER RIGHT FIGUEE;X-AXIS;LOG Y=AXISa',
2 *PDSB013%)
~A22-



[of
C i
C MAKE PLOT IN UPPER RIGHT HAND QUADRANT C EXAPMPLE II.B.6.3 - LINFPRINTER SLICE EXAMPLE
C
-
CALL OPTPOT (*RIST',.TRUE.) C+ FEAL XA{25),YY(25),22{25,25),22E(25,25)
CALL OPTPUT('LINE',.FALSE,) C+ CALL CPTPUT('EFPROR',.FALSE,)
CALL OPTPUT('XTICT, D) Cct+ CALL OPTPUT(*HIST',.TPUE.)
. CALL OPTPUT('OFP?,.5,.5} C# CALL OPTPOT ("LENGTR',70)
CALL DISP1A(XA,YLDG,ERR, 10, CALL OPTPUT(:SFLLG',.TRUB.)
* *HISTOGPAM;OPTINAL X TICS:Y LOG AXIS2', CALL OPTPOT{'SWIDTH',6)
2 'PDSU013) CALL OPTPUT('SDY',.PALSE.)
¢ CALL OPTPUT(!SBEGING,T)
C WAK® PLOT IN UPPER LEFT HAND QUADRANT CALL DISP2A(XA,YY,ZZ,ZZE,25,25,' SLICE TEST2',
c ' 1 TPRINTER')
CALL OPTPUT('YTIC',0) CALL OPTPOUT({*SFLAG*,.PALSE.)
CALL OPTPUT(*YLOG',.FALSE.) C
CALL OPTPOT('OFF',0.,.5) C EXAMPLE I1.B.6.4 - LINEPRINTER EXAMPLE - SIBULATED
CALL OPTPUT('ERFROR',.TRUE.) C SCATTERPLOT
CALL OPTPUT{'CHAR',' ') c
CALL DISP1A{XA,A,ERR,20,YHISTOGRAN WITH EREOP BARS3*, C+ REAL XF,YF,ZF,ZERR
1 TPDSU013Y) CALL OPTPUT (*COLUBNS®, 1)
c CALL OPTPUT ('SYMBOL',16)
C TURE OVERPLOTTING OFF CALL DISP2(I¥,YP,ZF,ZERR, 20,25,
c 1 *SIMDLATED SCATTERPLOTa@','PRINTER')
CALL OPTPUT('OVER',.FALSE.) : Ce STOP
c C+ EXD
C RESET SIZF OF GRAPHIC PICTURE C+ FONCTION X¥(I)
c Cc+ XP=1I
CALL OPTPUT(*SIZE*,1.0,%.0) c+ RETURN
CALL OPTPOT ('OFF',0.0,0.0) C+ END
c Cc+ FONCTION YF{J)
C EXAMPLE II.B.6.1 = LINEPRINTER EXANPLE — INTEGER MNOTATIOVW Ce P=J
e C+ FETORK
ce REAL XA (25),TY(25),9W{25,6) ,22E (25,25) C+ END
CALL OPTPUT ('LENGTH',70) C+ FUNCTION 2ZF(I,Jd)
CALL DISP2A(XA,YY(?),W%¥,ZZE,25,6, ' INTEGER NOTATION3*, Ce ZP=35,%EXP (0. 5% (I~ 10) #%2,/9.0) *E£XP {~0. 5% (J~13) **2/16.0)
1 1 PRINTER') c+ RETURR
c C+ END
C EXANPLE IX.B.6.2 - LINEPRINTER BYANPLE SCIENTIFIC NOTATION g: ;g:gfgog ZPRR (I,J)
c =0.
C+ REAL XA(25),YY([25),WW(25,6),Z2F (25,29) g: g:gﬂa!

CALL OPTPUT(*LENGTH', 70} c
CALL OPTPUT('SCIENTIFIC',.TRUE.

CALL DISPZA :!l,!! N ,U','EZE,25,,3, € EXA®PLE TI.B,6.5 - GRAPHIC DEVICE GUTPUT EXARPLE
1 {SCIENTIFIC XOTATIOMA',*PRINTER*) <

CALL OPTPUT (*SCIENTIFIC',.FALSE.) cs REAL XA (25),YY(25),2Z(25,25),22E(25,25)

CALL OPTPUT(*IDIR',,PALSE,)
CALL DISP2A(YA,YY,ZZ,ZZE,25,25,"XDIR=FALSE EXANPLEa',
1 *PDSH0131)
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C

C EXAMPLE IT.B.6.6 ~ GRAPHIC DEVICE® OUTPUT EXAMPLE - SLICED

C 2-D DATA
c
c+ EEAL XA (25),YY(25),2%(25,25),22ZE(25,25)
c+ CALL OPTPUT(*ERROR',.PALSE.)
ce CALL OPTPUT (*HIST',.TRUR.)
CALL OPTPOUT (*LENGTH',T0)
CALY, OPTPOT('SFLAG®,.TRN",)
CALL OPTPUT('SWIDTH',6)
CALL OPTPUT('SDY',.FPALSE.}
CALL OPTPUT(*SBEGIN®,7)
CALL OPTPUT (*CHAR', **?)
CALL DISP2A(XA,YY,ZZ,ZZE,25,25,SLICE TRST3*, 'PDS4013")
CALL OPTPUT('SPLAG',.FALSE.)
o
C EXAMPLE III.A.5 - RISTOGRAN EXARELE
c
c INTEGER CLOCK1
c+ COMNO¥ /HCON/HCON (7000)
CALL RSIZE(7000)
CALL HDEF2(*SCAT','T*85%,20,25,10.,0.,1.,1.
1 ' SISULATED SCATTERPLOTA')
CALL RANTA {CLOCK1{2}})
DO 10 I=1,u40
=T
po 11 J=1,25
Y=J
IZ=2F2(1,J)
TF(IZ.EQ.0Y GO TO 11
Do 12 EK=1,IZ
XD=RANT(0) +X
YD=PANT(0) +Y
CALL HCOM2('SCAT®,XD,YD,1,0)
12 CORTINOE
11 CONTINOE
10 CONTINDE
c
C OOTPUT TO LINEPRINTER
c
CALL OPTPUT ("COLUNNS?', 1)
CALL OPTPUT('SYNBOL',16)
CALL AQUT ('SCAT', 'PRINTER?)
CALL HOUT (*SCAT','PD54013")
c+ RETURN
c+ END
c+ REAL PURCTION ZP2(I,J)
c+ ZFP2=INT (35.%EXP (~.5%(I-19}%%2,/9,) $EXP (~.5% (J=13) %%2/16.) )
C+ RETURN -
ol END
c
RETURN
ERD
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c
C SUBROUTINE TO OYERRIDE DEFAULT EGHEAD
p _
SUBROUTINE HGHEAD (TITLE, )
LOGICAL®T TITLE(1)
REAL®*S JOBNAK,JOBPRM
LOGICAL*1 JOB(40) /80%* ¢/
LOGICAL JOBL/'JOB='/
EQUIVALENCE (JOB(S) ,JOBL}, (JOB(9) ,JOBNAN)
JOBNAN=JOBPRA (0}
DO 100 1=1,32
TITLE (I) =JOB (I+4)
100 CONTINOE
N=12
RETURN
END
c
C PUNCTIONS FOR FUNCTION PLOTTING EXAMPLES
c
REAL PUNCTION FSET(X,Y,ERR,A,B,C,D)
BEAL X(H ., T(N,ERR(D,A(V),B{D),C(1},D(1)
RETURN
ENTRY PX(I)
PY=X (T}
RETURN
ENTRY PY(I)
PY=Y (T)
RETURN
ENTRY FEBR(I)
PERR=ERR (T)
RETURN
ENTRY PA(I)
FA=A(T)
RETURN
ENTRY PB(I)
FB=B (I}
RETURN
ENTRY PC(I)
FC=C (I)
RETOURK
ENTRY PD (I}
PD=D (I)
RETORN
END
PUNCTION XF(I)
1r=1
RETORN
E¥D
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Fid

FONCTION TF(J)

r=J

RETUEN

END

FUNCTION ZF(I,d)

ZP=35, SEXD (=0, 5% (T=10) 3%2/9,0) *EXP (-0, 5% (J-13)*%2/16,0)
RETURN

EMD

PUNCTION ZERR(I,J)

ZERR=0.0

RETURN

END

REAL PUNCTION ZF2(I,J)

ZP2=INT (35.%FXP (-.5% (I-19) %%2/9,.) *EXP (=. 5% (J=13) *%2/16.) )
RETORN

END

//60.PDS4013 DD DSN=WYL.EBA.CAL.TEST1,UNIT=DISK,

/7
7/

YOL=SER=SCFEV4,SPACE=(TRK, (10,1, 10) ,BRLSE),
DCB= (RECFA=FB,BLKSIZE=1600,LRECL=80) ,DISP= (NEW ,CATLG)

//G0,.FPT19F001 DD DSE=GKIOWA,DISP={NE¥,DELETE),

/

SPACE=(TRK, (50,50) ,RLSE) ,0ONIT= (SYSDA,2},

// DCB=(RECYN=YBS,LRECL=1805,BLEKSIZE=3614)
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CGTN No. 165 - A USER'S GUIDE TO MOERTRANZ, by A. Janes

Cook and L. J. Shustek, Computation Group, SLAC. DPAK
and HPAK are partially coded in MORTRAN2.
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