ASCII

; 11 32 ASCII 999
3He-Rich Event Sources

#0 Rate
I -1 5000 *3He Flux (x10%%-3)
12 0 5000 *3He/4He (%)
I 0 100 *3He/4He Pct. Err.
I -1 50 X-ray Duration (min)
I -1 10000 Soft X-ray Peak Int. (/10)
F -1 35.0 X-Ray Temp (x10%%6 K)
I -1 4 M III Intensity
F -1 13.0 Km III Intensity
I -1 5000 SMM Peak (C/S)
I -1 600 HXR Spect. Index (x100)
I 0 10000 Time? (2000Y+100M+D)

28 8 918 16.3 3 11.9 -1 -1 1108 1978 Nov 8 1751
0 20 2600 1000 38 5 50 12.6 3 8.6 -1 -1 1127 Nov 27 2055
0 200 310 60 19 4 5 8.7 0 9.2 -1 -1 1226 Dec 26
0 100 80 20 25 -1 -1 -1 0 8.32 -1 -1 1226 Dec 26 2104
0 150 68 10 15 0 -1 -1 0 9.7 -1 -1 2210 1979 Feb 10 1817
0 300 1200 200 17 -1 -1 9.6 2 9.3 -1 -1 2517 May 17 0551
0 30 12 2 17 8 546 14.2 2 11.3 -1 -1 2814 Aug 14 2049
0 10 200 140 70 10 20 12.9 2 10.0 -1 -1 2906 Sep 6 0906
0 10 240 170 70 6 20 17.5 3 11.1 -1 -1 2906 Sep 6 1139
0 40 26 10 38 5 -1 14.9 3 10.9 -1 -1 2906 Sep 6 1332
0 70 44 10 23 0 11 -1 2 10.0 -1 -1 2906 Sep 6 1850
0 2000 150 10 7 9 1330 16.7 2 9.4 -1 -1 3214 Dec 14 1553
0 400 290 20 7 -1 5 -1 0 10.1 -1 -1 3223 Dec 23
0 300 90 20 22 5 518 11.7 3 9.8 90 -1 5109 1980 Nov 9 1621
0 1300 370 50 14 5 91 12.0 2 10.4 63 -1 5109 Nov 9 2028
0 500 400 200 50 -1 24 12.6 2 10.0 61 -1 5110 Nov 10 0446
0 500 400 400 100 -1 -1 -1 2 8.4 -1 -1 5110 Nov 10 0744
0 100 30 10 33 -1 -1 -1 2 -1 -1 -1 5111 Nov 11 1515
0 600 160 160 100 -1 -1 -1 0 8.3 -1 -1 5115 Nov 15 0953
0 30 50 10 20 9 7830 30.4 3 12.5 3958 367 5216 Dec 16 1427
0 250 120 20 17 -1 -1 -1 3 11.5 70 -1 6915 1981 Sep 15
0 300 20 10 50 -1 -1 -1 2 10.2 -1 -1 7120 Nov 20 ! ambi
0 600 220 220 100 -1 -1 -1 3 -1 -1 -1 8310 1982 Mar 10 1205
0 300 70 20 28 -1 -1 -1 3 -1 -1 -1 8310 Mar 10 1845
0 700 24 4 17 15 403 15.1 3 9.8 187 460 8625 Jun 25 0528
0 1000 36 8 22 7 5120 24.6 3 11.0 1276 468 8625 Jun 25 1941
0 150 140 140 100 -1 -1 -1 0 8.1 -1 -1 8630 Jun 30
0 300 190 30 16 -1 -1 -1 2 -1 186 430 8813 Aug 13
0 900 80 10 12 7 4020 22.1 3 11.3 446 357 8813 Aug 13 2257
0 900 120 10 8 13 3700 18.5 2 9.8 610 494 8814 Aug 14 0237
0 -1 24 5 21 5 9060 31.8 3 12.1 535 371 8814 Aug-14 0507
;0 -1 3 3 100 -1 146 15.2 3 11.6 -1 -1 2814 1979 Aug 14 1728
H 3He He Ratio He pct Soft Xray Xray III Km SMM SMM Mo Date Flare
B Flux Ratio Error Error Dur. Int Temp Int Int Peak Indx day Time
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LOW-ENERGY COSMIC-RAY GROUP

PC DATA BASE

D. V. Reames
11/05/86

INTRODUCTION

For the past 3 years our group has been moving toward the use of
(IBM-PC standard) personal computers as a primary tool for solving our
data-acquisition, data-analysis and graphic-presentation needs.
Such machines, based on the 8086/80286/80386/...-microprocessor
architecture, can be used as on-board flight computers, lab computers,
GSE computers, data analysis systems and graphic workstations. For the
first time it will be possible to use a common set of software modules

in all aspects of our business.

A set of graphic software is being written that will access data
sets ranging from small hand-typed files to full satellite data bases to
real-time pulse heights. This software must be fast and responsive
providing displays and plots in seconds or minutes rather than weeks
required with present mainframe-based systems. To provide adequate
performance, all software for this system will be written in the C
programming language with minimal use Assembly language for unique

hardware interfacing or small high-speed routines.

New 80386-based systems will be available within a year that
provide performance of 5x a PC/AT (2x a VAX 11/780 or 25% of an IBM
3081). Significant advances will also occur in the next few years in

graphics, in Winchester and optical disks and in array processors. This



new high-performancee lower-cost technology will appear in the PC market
years before it is seen on minicomputers or mainframes. We intend to

take full advantage of this new technology.

DATA BASES

A general format has been defined for particle data bases (both
flight and laboratory data). This format, based on the Lal
'encyclopedia' tape format on the 3081, is used for files containing
either pulse height data or 'flux' data of fairly general form. Each
file contains an ASCII text header that describes the file contents to
both man and machine, i.e. the header can be examined with a standard
text editor making the files self documenting. These data files are
time-ordered sequential structures with variable-length fields; direct
access to data at a specific time is provided via directory files

described in a later section.

In the ASCII headers, defined fields (text or numerlc)vshould be

non—blank and each line should be terminated with CR LF  hex 0d Oa)

Comments preceeded by(:::B may be included in the header. Software
will ignore all characters after the ';' in any line and multiple lines
of comments may be included at any location in the header (some

e

restricti ly).

Data in the body of the files is in binary form. Multi-byte
integers are always stored with the least-significant byte (LSB) first.
Floating-point quantities are stored in IEEE standard 754 form, also LSB

first. Time is represented as a 4-byte signed integer containing the

 — R W W




number of seconds since 0000 UT on Jan 1, 1970. This form encodes time
as a single variable (from 1902 thru 2038), permits easy differencing,

and conforms to the UNIX standard base-year. .

The logical structure of the Data files consists of the header

followed by 'chapters' each containing one or more 'Verses'. Each

chapter will mally contai ta from a specific time interval (or

accelerator run) and the chapter heading defines the begin time, end

time, and a count of the verses it contains. Chapters are in time-

sequential order but they need not be present during data gaps and the
time periods they cover need not be the same length. Each v within

a chapter contains data from a different telescope, coincidence mode or
—

gain, etc. The rse number, contained in the verse, is an index that
— o s e VeSS > :

refers tqwa verse descriptor in the header. The format and content of ™

each fields within the verse are described by corresponding entries in
the header. Time may be included in the first verse of a chapter, if

that verse will always be present, otherwise it should occur in a verse

by itself.{“LWO wowdld & then o pladzd o pden bﬁuw%yfmciah%@ X

Three explicit verse types presently defined are PHA, Flux and
Rate verses. PHA verses are of variable length, thus they contain a
length field after the verse number. The other two verse types have
fixed lengths defined in their header. Flux verses contain rate and box
count information; their fields must be combined to produce actual
fluxes. Rate verses are a catch-all verse in which all fields are

explicitly defined in the header.



Presently defined field types are as follows:

T Time (long, 32 bit, integer) - sec. since 1/1/70.
T2 Begin and end time.

I Integer (16 bit)- meaning depends upon context.
I2 Integer (16 bit) value and error.

B Bit field (16 bit)- used for tag bits.

F Single float value (32 bit).

F2 Float value and error (2*32 bit).

R2 Ratio (2*32 bit)- count and live time.

Sn A byte string of n characters.

Cn A command/status field of n bytes.

Avenues of probable expansion include I3 and F3 for values with

asymmetric errors and F8 for 8 sectored-rate counts.

L “m% 22 b 1eligen B
2 S i
=2 {I"W" V] -/aw»&u f-ﬁjﬁdz p %fzz;}f ?)CVVI,% / a ;:77[;;1:5 %@ e Lo
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Table 1. PC Data File - Sample Header
(The three verse types would not normally be on the same file.)
e ‘%

R

Binary created 1999 Jan 3 0005:22

; or ASCII(?) or Directory
ISEE-3 15 min Mixed Data File ; Sat. name(s) & file title
1978 Aug 15 00:00:00 ; Time of first Chapt. in file
1989 Sep 3 00:00:00 ; Time of last Chapt. in file
#0 Rate :
T2 Time
#1 PHA ICH1ASTHI HET 1 A-Stop High Gain
R2 1 1.0E5 Ast Rate
;Type Min Max FS MeV Name
I -0 4096 188. Al
I 0 4096 188. A2
I 0 4096 3523. Cl1+C2+C3
B 0 ffff Tags e
~—— i e ——
#2 Flux ICVMevO [&ggEVLET 1,2 High Z T T —
§ R2 1 1.0E5 VLET Rate
) 0 32767 , Count on VLET matrix
! ;Type E Min E Max  Geom. Name
I 2.2 2.8 .27 C12 §
I 2.8 3.6 .27 C12 !
I 3.6 4.4 ~27° ciz - .
I 2.2 2.8 .27 016
I 2.8 3.6 .27 016
I 3.6 4.4 .27 016
I 2.2 2.8 .27 Feb56
I 2.8 3.6 .27 Fe56
\\\\_}_f_,,,i;i\hﬁ\f;f___ .27 Fe56 B
#3 Rate I3 o
R2 1 1.0E5 Ast I3 HET 2
R2 1 1.0E5 Al I3 HET 2
R2 1 1.0E5 Z1 I3 VLET 2
R2 1 Z2 I3 VLET 2 .
R2 1 z3 VLET 2
2 g O~ s kl-ee en HET 2 . f?(’.
; This verse type may contain any mix of defined field types '(}
g such as T, I, B, F, R, S, and C. y%@%/%;
End . ‘ {60
iy



Table 2.

Chapter:

Time Verse (Rate type)

Offset Length Description
0] 2 Verse-Type No.
2 4 Chapter Begin Time
6 4 Chapter End Time
PHA Verse:
Offset Length Description
0 2 Verse-Type No.
2 4 No. bytes in rest of verse (=8*NPHA+8)
6 4 Rate Count (not trend checked)
10 4 Rate Live Time ( " )
14 ... {
2 PHA 1
2 PHA 2
2 PHA 3
2 Tag Bit Field
}
Flux Verse:
4,/1
Offset Length Description -
0 2 Verse-Type No.
2 4 Y? Rate Count (
6 4 Rate Live Time " '
10 4 7Y No. PHA Events the Matrix
14 2 No. counts Box
16 2 No. counts Box 2
18 2 No.»counts Box 3
. 2 ... (Each defined
Rate Verse:
Offset Length Description
0 2 Verse-Type No.
2 4 Rate Count
6 4 Rate Live Time
10 4 Rate Count
14 4 Rate Live Time
éé. 4 Flux
46 4 Error

PC Data File - Data

~
Y oang i




DIRECTORY FILES

Data files are unstructured serial files with variable length
records. Random access into these files is provided by a separate
Directory file. Directory files provide a two-level hierarchy of
pointers to each chapter (time period) in the data base. That data base
may consist of a single file or many files, each of which contains a

different (sequential) block of time.

A Directory file contains a header, a directory table, and a
chapter table. The header describes the data contained in each verse
and is identical in form to the headers on the data files. The
directory table has time-ordered entries in fhe following form:

1. Begin time.

2. End time.

3. Offset to first entry in chapter table.

4. Number of chapters.

5. Data file name (e.g. C:\dir\file.dat)
Entries in the chapter table have only two components:

1. Begin time of chapter.

2. Offset of chapter in data file.

A Directory file is produced by a directory program. This program
accepts a sequential list of data‘files’as input and traverses each
file, building the two tables described above as it goes. Directory
files will normally be kept on fast Winchester disk drives (or RAM
disk), while the data files they describe may be on any drive available

to the system.



An analysis program (such as a plot program) accesses a data base
via the named Directory file. 1Initially it need only read the two
time fields of each entry in the directory table. When seeking a
specific time it would look in this time table, read the remainder of
the desired directory field, read the block of chapter table entries
defined and locate the desired time, open the named data file (4if it

differs), and finally, read the chapter from the data file.

Note that the directory scheme will allow time periods that were
not included in the original data base to be 'logically' added later.
Thus it provides for updating data that are kept on write-once optical

disks.
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The Low-Energy-Particle-Group
Graphic Analysis Package

D. V. Reames
NASA/ Goddard Space Flight Center, Greenbelt, MD
/14,88

I. INTRODUCTION

A set of graphic analysis programs has been written that provide a
flexible means for studying multi-dimensional scientific data sets and
for the preparation of publication-quality figures. A typical data set
consists of a number of "events" for which several parameters have been
measured, such as fluxes of several particle species as a function of
time or a variety of particle, X-ray and radio parameters for many solar
particle events. Individual programs allow the data to be selected and
displayed in different ways while using a consistent set of menus and
commands .

The programs run on an IBM-PC /XT or /AT (or equivalent) equipped
with a Professional Graphics controller and display (640 x 480 pixels at
256 colors out of 4096). Black-and-white hard-copy plots may be made on
the Canon LPB-8 A2 or equivalent laser printer that supports the ISO
standard graphic command language. The programs are normally configured
to use a numeric coprocessor (8087/80287/80387) and require about 128KB
of RAM. A hard disk is recommended, but is not absolutely required. The
programs run under the MS-DOS (or PC-DOS) operating system, version 2.0
or later. Typical systems currently in use by our group are 80386-based
machines equipped with >60MB Winchester disk drives and 200MB/side
(Optotech) optical disk drives as well as the display and printer.

The programs accept input data files in the LECR-group standard
data format that is described herein. The files consist of an ASCII
header that describes the format of data fields followed by the data
itself that may be in either ASCII or binary form. The format is
designed to support extremely large multi-spacecraft particle data bases
that are stored on optical disk as well as small event files that can be
typed in with a standard text editor.

Individual programs in the set are "Cross", "2d", "Stripe",
"Matrix" and "Direct". Cross displays data in a 3-axis space consisting
of x and y axes in the display plane and a z axis represented by color
and/or the size or type of plotted symbol. The program 24 displays data
in a 2- dimensional space but it allows the display of multiple
functions of a single variable. Stripe is similar to 2d but displays in
a non-overlapped strip-chart mode. Matrix is similar to Cross but is
specifically designed for pulse-height data from particle telescopes.
Finally, Direct is a utility program that makes directories of time-
ordered data files for more efficient access and allows grouping of
files covering different time periods into a single directory.

In any of the plotting programs, data may be selected subject to
bounds on any of the parameters including those that are not plotted.
Any plotted axis may be linear, logarithmic or time (for temporal data).



The programs also allow new data quantities to be generated that are
algebraic combinations of the original ones, and these new quantities
can be selected for plotting along any axis.

During the last year, plots produced by these programs have been
included in about a dozen articles in Ap. J., Ap. J. (Letters), J.G.R.
and several conference proceedings. The plots are easily converted to
viewgraphs for oral presentations. The use of these programs has
reduced our group's need for manual drafting support and has sharply
reduced the time required for the preparation of scientific papers.

The ability to manipulate large quantities of data with relative
ease is a necessity of modern science. We intend to continue to expand
the power and convenience of these analysis programs.

II. OVERVIEW

This section describes the operation of the programs in sufficient

detail that the reader can begin to use them on existing data files.

Some familiarity with the MS-DOS operating system is assumed.

For simplicity, 1t is convenient to think of a data file as a table

of numbers. Each _ro he table corresponds o _a par mgxgggmwgr
ti rval,” each column giv _parameter

(e.g. 10 MeV proton flux, D1 pulsémnheight time, type II radio
intensity) in each event. Any of the columns may ] 1 plot
axis in the plot programs. Information in t e file header descrl es the
data format of each column, gives initial upper and lower bounds of the
‘axis and provides a title.

Programs are invoked from the DOS command line as follows:
Cd>cross datafile.l datafile.2 /p

Only the data files listed on the command line can be examined from
within the programs; you must exit and restart the program to select new
files. The programs are designed to accommodate either one or two
files, however, provisions for a third file have been included recently
with only minor inconveniences (the th1rd file header is partly obscured
in the menu dlsplay) If ( st _al al%mabe
directories, ) ' tory files. Usin 1

files a to plot data from multiple spacecraft on the same plot,

EEEZ;Eﬁﬁmgle (for non-directory files, events in the each flle must
correspond one for one) .

The optional parameter /p on the command line will send plots
directly to an on-line laser printer, otherwise they will go into the
file plot.las that can be printed later. The option should only be used
if the correct printer is actually on line.

In addition to plot.las, the programs open two other output files,
point.1lst and note.pad, that can be used for 1listing selected data
points and noting cursor positions with comments. Since these files are
automatically written on the default drive and subdirectory, the
programs should not be run with the optical disk selected (usually drive
E:) since these files can not be erased. Run the programs from C:.




The programs present the user with two primary data screens. The
menu screen is in text mode and is used for selection and editing of the
plot axes and labels and plot criteria. The plot screen is in high-
resolution graphic mode and shows the actual data plot and allows
additional axis scaling, cursoring, pan, zoom, color selection and
printing. A third screen, the options screen, is accessible from the
menu screen by pressing <Enter> on the first line or by pressing alt-0.
elsewhere; it allows selection and editing of several plot and print
options. The <Esc> key toggles between_the primary screens and exits

fr options screen. From any screeﬂngﬁéwprogram may be terminated
(returned to using “C (°C means the <Ctrl>-C combination).

To change an item on the menu screens, position the cursor to the
left of the item and press <Enter>. This will select a new value, a new
menu, or allow the line to be edited. <Enter> is also pressed when
editing is complete or the new menu item is chosen. The most important
keys to remember are:

Key Screen Function
<Enter> Plot Begin plotting.
Menu Select the current line for change

... enter the new values.

<Esc> Plot Stop plotting!
Exit any secondary mode.
Switch to menu screen.

Menu Exit any secondary menu (abandon changes).
Exit edit mode (abandon changes).
Switch to plot screen.

~C anywhere Exit the program (return to DOS).

On some machines, the <Enter> and <Esc> activities have been
programmed onto the buttons of a (Microsoft) mouse so the the entire
selection process can be controlled with the mouse.

In data files with many selectable axes, additional items may be
brought into view for selection or editing by using the <Pg Up> and <Pg
Dn> keys.

In Cross and Matrix, the last column, "Histogram", may be selected
as the second or third axis. This will cause the points to be binned in
1- or 2-dimensional space, respectively. The bin width for a given axis
is specified in parenthesis after the bounds on the editable axis
description line.

An important function on the high-resolution plot screen is:
P Copy the current plot to the printer (or to plot.las).

Descriptions of more advanced functions and tables of the complete 1list
of control keys are found later in this document.



The banner line, printed when a program is invoked, shows a version
number and date. The programs have evolved rapidly during the last two
years and that evolution is likely to continue. For best results the
date on this document should correspond with that on the banner line.

III. DATA FILES

Data files begin with an ASCII header that describes each of the
data fields (columns) in the file. The actual data follows the header
and may be either ASCII or binary as specified on the first line of the
header. The columns are grouped into records called verses in order to
group data of a similar kind i.e. data from a given particle telescope.
For a given time period or event, not all verses need be present, thus,
only the verses containing active data take up room in the data file.
The group of verses that make up an event or time period is called a
chapter.

The four types of verses presently defined are Rate, PHA, Flux, and

Algebraic. Rate verses are an extremely general type (despite the
cryptic name) since they can include a wide variety of fixed-length data
formats. PHA and Flux verses are rather specific to particle data.

Algebraic verses are defihed in the file header but have no
corresponding data in the file. The fields in the an Algebraic verse
represent algebraic combinations of the other data fields.

Each field in a Rate verse is described by a format as 1listed in
Table I. A field containing a begin and end time is format T2, a real
(floating point) value and error has format F2, and a single integer is
I (or I1) format, for example. The number and mixture of fields in a
verse 1is arbitrary (within limits given below) but the fields in the
data must correspond one-for-one with the descriptors in the header.
Figure 1 shows an example of a small file with ASCII data. The
description of each Rate verse in the header begins with "#n Rate". The
verse number, n, appears again at the beginning of each verse of data.
The 1line describing each field in the verse contains the format, the
initial axis limits and the title.

PHA verses are designed for pulse-height data . from multi-element
particle telescopes. The verses are of variable length and each verse
must begin with a byte count and a normalizing count rate. These are
followed by the group of pulse height fields for each particle. The
pulse height group is described only once in the header. The number of
particles represented in a given verse is inferred from the byte count.
A portion of a file header describing PHA verses is shown in Figure 2.
Only the Matrix program can plot pulse-height data, however, the other
programs can read the files and access the byte count and rate
information.



Table I. Format Descriptors for Data Fields. All format types may be
used in Rate verses; other verse types have a restricted set
of formats. The sizes of the data fields refer to binary

data only.

T Time (long, 32 bit, integer) - sec. since 1/1/70.

T2 Begin and end time.

I Single Integer (16 bit).

I2 Integer value and error (2*16 bit).

I3 Integer value, + error, - error (3*16 bit).

B Bit field (16 bit)- used for tag bits.

E2 Float begin and end values (2%32 bit).

F Single float value (32 bit).

F2 Float value and error (2%32 bit).

F3 Float value, + error, and - error (3%¥32 bit).

R2 Ratio- Float count and live time (2%32 bit).

Sn A byte string of n characters (partially implemented).
. Cn A command/status field of n bytes (partially implemented).

Flux verses are an efficient form for storing large numbers of
particle fluxes derived from a single pulse-height matrix. The
normalizing rates and counts are stored at the beginning of the verse
and the count of a given species and energy (box count) is stored as an
integer. This allows each flux to be stored in a 16-bit integer instead
of a 64-bit real value and error. The energy limits and geometry factor
needed to normalize each flux are listed as fields in the line of the
header describing that value. The programs calculate the flux and its
error from these various input values.

Algebraic verses are an extension of the general algebraic
capability in the programs that is described more fully elsewhere in
this document. In the programs, each data field is assigned a letter-
number combination where the letter represents the sequential verse
(beginning with A) and the number is the field number in the verse
(beginning with 0). Within a program it is easy to define a new data
quantity that is "2.567*A5/B7-1.3%(C0-Cl1);", for example, that combines
field descriptors and constants. These quantities may also be
predefined in an Algebraic verse in the file header if one is willing to
figure out the appropriate column numbers. Note that the expressions
can only refer to previously-defined non-algebraic fields above it in
the header. Note also that the letter assignments continue to increase
in the second file read in.

Figure 3 shows a portion of the header for a file with Flux, Rate
and Algebraic verses.
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BINARY CREATED 1988 MAR 04 14:00:42
ISEE-3 PHA DATA FILE
82/ 6/25 0: 0: 0 ; TIME OF THE FIRST CHAPTER
82/ 6/27 0: 0: 0 ; TIME OF THE LAST CHAPTER

0O o0 0:15:00 ; AVER. INTERVAL Y D HH:MM:SS
#0 RATE VERSE

T2 TIME
#5 PHA  ICH1ASTHI HET 1 A-STOP HIGH GAIN

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1ASTHI

I 0 4096 200 Al ICH1ASTHI

I 0 4096 197.1 A2 ICH1ASTHI

I 0 4096 3533. C123 ICH1ASTHI

B 0 FFFF TAGS ICH1ASTHI
#6 PHA  ICHIASTLO HET 1 A-STOP LOW GAIN

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1ASTLO

I 0 L4096 953. Al ICH1ASTLO

I 0 4096 931. A2 ICH1ASTLO

I 0 4o96  17833. C123 ICH1ASTLO

B 0 FFFF TAGS ICH1ASTLO
#7 PHA  ICHIBSTP HET 1 B-STOP PROTONS .

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1BSTP

I 0 4096 614, Bl ICHIBSTP

I 0 4096 671. B2 ICH1BSTP

I 0 4096 3646. C432 ICHIBSTP

B 0 FFFF TAGS ICH1BSTP
#8 PHA  ICHIBSTE HET 1 B-STOP ELECTRONS

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1BSTE

I 0 4096 614, Bl ICH1BSTE

I 0 4096 671. B2 ICH1BSTE

I 0 L4096 3646. C432 ICHIBSTE

B 0 FFFF TAGS ICH1BSTE
#9 PHA  ICHIBSTLO HET 1 B-STOP LOW GAIN

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1BSTLO

I 0 4096 2245, Bl ICH1BSTLO

I 0 4096 4517, B2 ICH1BSTLO

I 0 4oge 17984, Cl32 ICH1BSTLO

B 0 FFFF TAGS ICH1BSTLO
#10 PHA ICHIPENHI HET 1 PEN HIGH GAIN

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1PENHI

I 0 4096 614, B1 ICH1PENHI

I 0 4096 1016. c1 ICH1PENHI

I 0 4096 3646. Cl32 ICH1PENHI

B 0 FFFF TAGS ICH1PENHI

Figure 2. A portion of the header for a data file containing PHA
verses. Each particle measurement consists of three
integer pulse heights and a tag field for the verses
shown here. The third numeric field is the calibration
in MeV full scale (not yet fully supported).



BINARY CREATED 1987 NOV 20 13.17.53
ISEE-3 24 Hr Composition Data (trend checked)
78/ 8/15 0: 0: 0 ;s START TIME OF FILE

87/ 2/ 7 0:0:0 ; STOP TIME OF FILE
0 1 0000
#0 RATE

T2 TIME;

; Verses 1-4 omitted from figure
#5 FLUX 19-VLET I, EVENT TYPE O

R2 1.0E-05 1.0E+05 MEAN VLET ET O RATE
L 0 32767 COUNT ON VLET Mean ET O MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE
I 1.90 2.82 0.259 C12 ;.  MD2
b 3.96 7.08 0.287 cC12 ; MD3
I 7.08 12.67 0.279 cC12 i  MD3
I 1.90 2.81 0.287 Ni4 i MD2
I 3.97 7.02 0.287 Nii4 ;  MD3
I 7.02 12.60 0.287 N1 5 3 MD3
I 1.90 2.80 0.287 0/(cm” ster sec MeV/AMU)
I 3.94 7.01 0.287 016 ;  MD3
I 7.01 12.53 0.287 016 ;  MD3
I 1.90 2.80 0.287 NE20 i MD2
I 4.00 7.16 0.287 NE20 ; MD3
I 7.16 12.58 0.287 NE20 i  MD3
I 1.90 2.80 0.287 MG24 i  MD2
I 3.97 7.10 0.287 MG24 ;  MD3
I 7.10 12.60 0.287 MG24 ; -MD3
I 1.90 2.80 0.285 SI128 i MD2
I 3.98 7.01 0.287 S128 i  MD3
I 7.01 12.53 0.287 s128 ; MD3
I 1.90 2.81 0.275 S32 ;. MD2
I 4.02 7.10 0.287 S32 ; MD3
I 7.10 12.53 0.287 s32 i MD3
I 1.91 2.80 0.269 cAho i MD2
I 3.96 7.13 0.287 CcAbo ; MD3
I 7.13 12.61 0.287 cAbo i MD3
I 1.90 2.80 0.287 Fe/(cm” ster sec MeV/AMU)
# 7 FLUX  22-VLET II, EVENT TYPE 1
R2 1.0E-05 1.0E+05 VLET II ET 1 RATE
L 0 32767 COUNT ON VLET II ET 1 MATRIX
I 1.10 1.34 0.252 HE4 i  IID2 22
I 1.34 1.63 0.272 ° HE4 s IID2 22
I 1.35 1.65 0.187 HE3 s  IID2 22
I 1.98 2.82 0.214  HE4 ;  IID3 22
I 2.29 3.24 0.221 HE4 ; IID3 22
# 8 RATE
R2 1.0E-05 1.0E+05 IILDI-(U)
R2 1.0E-05 1.0E+05 IIL
R2 1.0E-05 1.0E+05 IILZ2
R2 1.0E-05 1.0E+05 IILZ3
F2 .01 20 GlU/G3-.05; 1.3 °He/ 'He
F2 .005 10.1 F26/F8; 2- 3 Fe/0
F2 .99 1010 H1/H2-1.; >1.1 H/He
F2 .02 500 D2/D4; p/e

#END

Figure 3. An abridged version of the header for a file containing
Flux, Rate and Algebraic verses.
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Verse numbers must increase monotonically from verse to verse
throughout a chapter, but they do not have to be sequential. In
processing each chapter (in non-directoried files), the programs will
try to load each verse described in the header until an equal or smaller
verse number is found. Subsequent data will be treated as beginning
the next chapter.

Files containing ASCII data have some limits that do not apply to
to those with binary data. An ASCII verse is considered to be a single
line terminated by CR, LF. This line length is presently limited to 200
characters (multiple verses may be used to to overcome this limitation).
Files containing PHA verses can not now be ASCII. Note that ASCII files
are completely ASCII, they can not be partially binary. Data fields in
ASCII files may be entered in free format separated by one or more
blanks with no particular column alignment required, however, a
consequence of this is that a data field may not be left blank. Missing
data may be identified by using a negative error field or by omitting
the entire verse containing the data.

Data files do not have to be time ordered and, in fact, do not have
to contain time. When included on a file, however, time plays a special
role and it is treated somewhat differently from other variables. In
binary form, it must be encoded as a 32-bit integer representing the
number of seconds since 1970 Jan 1 0000:00 (valid from 1902 through
2038).  ASCII times may be entered in any of the 3 standard formats (
1978 aug 15 1500, 82/12/21 0101, 1987 102 1200) interchangeably, and

some latitude is allowed such as day of month > 31 or hours > 24,  The
axis boundaries for time are taken from the file begin and end times at g\
the top of the header; they are omitted from the data field definition. o Kg?
- 9
In binary files integers in the data are stored with least- E{Q J
significant byte (LSB) first. Real numbers are in IEEE 754 standard W ﬁ% %§)
form. These are the standard IBM-PC & 8087 coprocessor conventions.

treated as comments and ignored.
The S are currently limited to a total of<:§§;> columns
(axes),(éﬁf?éiggﬁjhnd 2 files (or directories). —

IV. DIRECTORIES

In the header and in ASCII data, lines beginning with a ';' will be §§y SK
| kn]

When the programs access normal data files, they do not assume any
particular ordering of the chapters in the file, therefore, the entire
file must be read sequentially each time a plot is produced. This is
tolerable for small files and it is necessary for general-purpose
plotting of unordered data, however, it becomes woefully unacceptable
when plotting a 10-year spacecraft data base. In order to cope with
these large time-ordered data bases and to take advantage of the random-
access optical disks on which they can be stored, support for a data-
directory system has been included in the software.

A directory file, containing pointers to the beginning of each
chapter in one or more time-ordered data files, can be created by the
Direct program. Direct takes its input from a small "make" file that
contains the name of the output directory and a sequential 1list of
input data files and the time interval to be included from each.  Data

P S——
st e e e T
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4

files in the il;t/sheulé:;;:zaégg§cal, except for the time intervals

that they contain. The first field in each chapter of the data files
must be the time.

When a directory is accessed by a plotting program, only the>
header "6n_ the first file is loaded, Furthermore, Direct allows its
first input data file to have the same begin and end time. This allows
the first file to be an editable header-only file so that axis names and
limits can be changed and algebraic verses can be added even though the
rest of the data files are stored in permanent form on a write-once
optical disk. An example of a directory make file with such a header is
shown in Figure 4. To create this directory, Direct is invoked with the
name of this file as a command-line argument. By convention, make-
directory files have the extent .md and the resulting directories are
given the extent .dir but the programs make no assumption about naming.

ic_30m.dir

c:\data\ic 30m.hdr 78 Aug 15 0000 78 Aug 15 0000
e:\isee\30m_a.flx 78 Aug 15 0000 82 jan 1 0000
e:\isee\30m b.flx 82 jan 1 0000 85 jan 1 0000
e:\isee\30m c.flx 85 jan 1 0000 87 feb 7 0000

Figure 4. Example of a make-directory file for
input to Direct. A header and three

\&/ data files are combined to form the
ba ; ) :
directory ic_30m.dir.
)’ \PJ) J;/(L
wudﬁg _Note that the di y facility allows new data to be added and
@ “~blocks of o0ld data to be replaced sImply ngreférenc1ng the Tfiles> and
O % ime peri i the desited orfder and creating @ fiew directory. There

is no separate limit to the number of times a given data file may be
referenced in_ a .md file. A total of 20 separate time blocks are
presently allowed in a dlrectory so that the directory can access data
from as many as 20 different fl%ﬁi;w o

T ——

7 “g Directories may be made for ASCII files as well as binary files
I (not a mixture in a single directory). This is convenient for making a
N < directory of a file containing a list of event times. Running a plot

) program such as 2d with this directory and a main data-base directory
N allows the user to step from event to event while examining any features
in the data base.

10



V. THE MENU AND OPTIONS SCREENS

When any of the plot programs is invoked, the menu screen comes
into view. Quantities on the menu screen are initially derived mainly
from the file header. The quantities on a given line may be altered by
positioning the cursor on the line (using <up-arrow> and <down-arrow)
keys) and pressing the <Enter> key. This "selected" quantity will
either 1) toggle to the next value, 2) display a new list and cursor for
further selection or 3) highlight the line or quantity with red or blue
background for alteration with the editor. Quantities on the options
screen are altered in the same way.

A. Axis Selection

Typical menu screens are shown in Figures 5 through 7. The top of
Figure 5 shows a menu screen from Cross with the cursor (not shown) in
the leftmost column. In the screen at the bottom of Figure 5, the y-
axis parameter has been selected and the cursor is on the sub-menu to
the right; it may be moved up and down and a new axis may be selected
(<Enter>) or the old axis retained (<Esc>).

If there are too many possible axes to show on the screen at once,
others may be seen using <Pg up> and <Pg dn>. The list is moved 10
lines at a time. Both the edit list below and the axis sub-menu begin
with the same variable and move together.

The linear/log fields may be toggled with <Enter>. These fields
should be selected after the axis is selected since they are "sticky",
i.e. this property stays with each axis as the axis is selected and
deselected. If the time axis is changed to linear or log, it will be
displayed in sec since the selected begin time (1978 Aug 15 0000 in the
example in Figure 5). This is useful in showing time since an event
onset, etc.

Menu screens for 2d and Matrix are shown Figures 6 and
respectively. The _format for 2d allows multiple y _values to
selected; limits for the first y-value in this list will be used for the .
@x&s\\hpundg For Matrix, & verse should be selectéd  before choosing
axes since the choice of axes changes with the verse selection.

In Cross and Matrix, the y or z axes may be selected as histogram.
Selecting the y axis as histogram produces a one-dimensional histogram
in which the events are binned based upon their x-value. The bin width
is derived from the number in parenthesis on the edit 1line for that
axis. For linear axes the bin width has the same data type and units as
the axis; for log axes the bin widths are multiplying factors for
floating-point variables and units of 256 log (dx/x) for integers (sorry
about that!). Further information on hlstograms is given on page 24.
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Cross plot 3.2 (all)
oxy.lst ISEE-3 Daily Avg. 0 >= l.e-4
x (log) :
1.90 2.80 O/(cm ster sec MeV/AMU)
y (log)

1. 9o° 2.80 Fe/(cm?

z (log) 3H / .
. e e

ster sec MeV/AMU)

AO 78 Aug 15 0000 87 Feb 7 0000 (86400)|TIME
Al -1.00E-4 1000 ( 1)[1.90 2.82 c12
A2  1.00E-4 10.10 ( 1)]1.90 2.80 0/(cm” ster sec MeV/AMU)
A3 -1.00E-4 1000 ( 1)]1.90 2.80 NE20
A} -1.00E-4 1000 ( 1)|1.90 2.80 MG24
A5 -1.00E-4 1000 ( 1)]1.90 2.80 S128
A6  1.00E-4 1.01 ( 1) 1 903 ﬁO Fe/(cm”~ ster sec MeV/AMU)
A7 1.00E-1 20 ( 1)1 He/ 'H
BO -5.00E-2 10.10 ( 1) A1/A2 C/O
Bl -2.50E-2 5.05 ( 1) |A3/A2; Ne/0
B2 -2.50E-2 5.05 ( 1) |ALh/A2; Mg/O
B3 -1.50E-2 3.03 ( 1) |A5/A2; Si/0
B4 -5.00E-3 10.10 { 1) |A6/A2; Fe/0
Z0 0 100 ( 0) |Histogram
Cross plot 3.2 (all)
oxy.lst ISEE-3 Daily Avg
x (log) :
1.90 2.80 O/(cm ster sec MeV/A
y (log)

-->

AO
Al
A2
A3
AL
A5
A6
A7
BO
Bl
B2
B3
BY
Z0

1. 90. 2.80 Fe/(cm ster sec MeV/
z (log) 3
. He/ He

78 Aug 15 0000 87 Feb 7

-1

1
-1
-1
-1

Figure 5.

.O0E-4
.00E-4
.00E-4
.00E-4
.O0E-4
.00E-4
.0CE-1
.00E-2
.50E-2
.50E-2
.50E-2
.00E-3

0

1000
10.10
1000
1000
1000
1.01
20
10.10
5.05
5.05
3.03
10.10

PN N SN SN N N N N PN N P

1.90 2

1 90 2.80 Fe/(cn® ster sec MeV/AMU)
. e/ He
Al/A2 c/o

A3/A2; Ne/O
A4/A2;  Mg/O
A5/A2; Si/0
A6/A2; Fe/0
Histogram

3-22-88
02:41:07 PM

T2

F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
I1

A typical menu screen for cross is shown at the top of

the figure. Below, the y-axis has been selected so

that the axis-selection sub-menu appears at the right.
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2-D V. 3.2 (xy) 3-22-88
e:ic_15m.dir ISEE-3 15 MIN SUM. DATA FILE 02:53:55 PM

x (time)
Time
y (log) :
0.22 2.00 Elec ICIIAZ2
30.24 45,20 Proton ICIB3

A0 78 Aug 15 0000 87 Feb 7 0000 ( 900)|Time T2
BO 1.00E-5 100000 ( 1) |HET I BSTP,HI RATE R2
B1 0 1000000 ( 1) [COUNT ON HET I BSTP,HI MATRIX L1
B2 1.00E-6 1000 ( 1)|22.14 27.17 Proton ICIB2 fI1
B3 1.00E-6 1000 ( 1)30.24 45.20 Proton ICIB3 fI1
B4  1.00E-6 1000 ( 1) |45.20 57.39 Proton ICIB3 fI1
CO 1.00E-5 100000 ( 1) [HET I BSTP,LO RATE R2
Cc1 0 1000000 ( 1) [COUNT ON HET I BSTP,LO MATRIX L1
C2 1.00E-6 1000 ( 1)(30.01 45.09 Hel4 ICIL3 fI1
C3 1.00E-6 1000 ( 1) {45.09 57.15 Helt ICIL3 fI1
DO 1.00E-5 100000 ( 1) |[HET I PEN,HI RATE R2
D1 0 1000000 ( 1) |COUNT ON HET I PEN,HI MATRIX L1
D2 1.00E-6 1000 ( 1){132.30 241.23 Proton ICIPH fI1
EO 1.00E-5 100000 ( 1) |HET II AST,HI RATE R2

2-D V. 3.2 (xy)
e:ic_15m.dir ISEE-3 15 MIN

x (time)
Time
y (log) :
0.22 2.00 Elec ICIIA2
30.24 45.20 Proton ICIB3

A0 78 Aug 15 0000 87 Feb 7 0000 (

BO 1.00E-5 100000 ( 1) [HET I BS
Bl 0 1000000 ( 1) |COUNT ON
B2 1.00E-6 1000 ( 1)|22.14 27
B3 1.00E-6 1000 ( 1)|30.24 45
B4  1.00E-6 1000 ( 1) |45.20 57
CO 1.00E-5 100000 ( 1) [HET I BS
C1 0 1000000 ( 1) |COUNT ON
C2 1.00E-6 1000 ( 1)|30.01 45
C3  1.00E-6 1000 ( 1)|45.09 57
DO 1.00E-5 100000 ( 1) |HET I PE
D1 0 1000000 ( 1) [COUNT ON
D2  1.00E-6 1000 ( 1)|132.30 2
EO 1.00E-5 100000 ( 1) |[HET II A

Figure 6. A typical menu screen for 2d is shown at the top of the
figure. Below, the third y-axis has been selected so
that the axis-selection sub-menu appears at the right.
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Matrix V. 3.2 (all) 3-22-88
82jun25.pha ISEE-3 PHA DATA FILE 03:15:49 PM
PHA verse B: ICHI1ASTHI HET 1 A-STOP HIGH GAIN
x (linear) :
A2 ICH1ASTHI
y (linear) :
Al ICH1ASTHI
z (linear) :
C123 ICH1ASTHI

A0 82 Jun 25 0000 82 Jun 27 0000 ( 900)|TIME T2
B2 0 4096 ( 1) |A1 ICH1ASTHI I1
B3 0 L4oo6 ( 1) |A2 ICH1ASTHI I1
BY4 0 4096 ( 1) {C123 ICH1ASTHI I1
B5 0 FFFF M=FFFF|TAGS ICH1ASTHI Bl
Z0 0 100 ( 0) |Histogram I1

Matrix V. 3.2 (all)
82jun25.pha ISEE-3 PHA DATA F
-->PHA verse S: ICV2HE VLET 2 EVE
x (linear) :

D2 ICV2HE
y (linear) :

D1 ICV2HE

z (linear) :
E ICV2HE

A0 82 Jun 25 0000 82 Jun 27 0000 (

S2 0 2048 ( 1) |D1 IC
S3 0 2048 ( 1) D2 Ic
Sh 0 1024 ( 1)|E IC
S5 0 FFFF M=FFFF|TAGS 1IC
Z0 0 100 ( 0) |Histogra

Figure 7. A menu screen from the Matrix program is shown at the top.
The bottom panel shows a similar screen with the verse
sub-menu selcted. The verse should be selected before
selecting individual axes in a verse.
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B. Editing Axis Data

Lines of axis data containing limits, bin widths and labels appear
at the bottom of the menu screens. Lines begin with a letter that
changes when the verse or the file changes, and a number that sequences
within a verse. This composite axis number is used to identify axes in
algebraic expressions. This number is followed by the lower and upper
bounds, the bin width, the axis label and the data-type descriptor.

It is possible to edit axis lines, to delete them, and to insert
new lines. To delete a line, move the cursor to the line (not in edit
mode) and press <“Backspace>. The line will disappear for the remainder
of the session and will not be involved in any bounds checking. To add a
new axis see the section on algebraic axes.

To edit data on an axis line, position to the beginning of the line
and press <Enter>. When editing is complete pressing <Enter> will cause
the new data to be read; <Esc> will select the old data. A recognized
value error on a new line will cause the PC to beep once.

Within edit mode the arrow, tab, home and end keys position the
cursor, <Ins> toggles insert (blue)/ replace (red), <Del> deletes the
cursored character, <backspace> deletes to the left, and the
alphanumeric keys type normally. It is also possible to enter some
printer control characters in the text fields using the standard
keyboard feature that allows entering their decimal equivalents. Two
characters of special interest are partial-line-down (alt-139) and
partial-line-up (alt-140) that allow embedded subscripts and
superscripts.

In edit mode, the vertical arrows have the effect of accepting the
new data on the current line then moving to the current cursor location
on the next line if the target line is editable. If the target line is
not editable, the effect is the same as <Enter>.

Fields containing time may be entered in a variety of formats.
Dates may be entered in year/month/day formats like 1978 Apr 10 or
78/04/10. The 3-character month may be any mixture of upper and lower
case. The year- day of year format may also be used, e.g. 1978 100.
The U4-digit years may be replaced by their last 2 digits. UT time may
be written as a 4-digit value with or without a colon.

C. Algebraic Axes

New axes involving combinations of the original ones may be entered
by typing “<Enter>. A new edit line will be shown at the end of the
axis 1list (ahead of the histogram line in Cross and Matrix). The first
line entered will define a new algebraic verse. An expression is
typed in the field that usually contains the axis label. The expression
may contain constants (e.g. 5 or 3.14159 or 6.23e-4), variables (e.g. A5
or C15) that refer to previously-defined non-algebraic fields and the
operators +, -, *  / unary -, and ( ) at any nesting level. The
expression must end with ; and may be followed by a text label if space
permits.

If the expression involves only integers (Il1), the result will be
integral, otherwise it will be float (F1 or F2). Expressions resulting
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in errors or overflow will not pass bounds tests; those with missing
values will.

In algebraic expressions involving quantities with errors (e.g. F2
format), the errors are propagated to the result using the usual rules
for derivatives. Asymmetric errors (F3) are converted to a symmetric
form for propagation.

D. The Options Screen

The creation of a plot from a data set can involve a large number
of selection and formatting parameters. The values of some of these
parameters are accessible on the options screen that is available for
each of the plotting programs.

Typical options menus for Cross and 2d are shown with default
settings in Figure 8. An options menu is obtained from the menu screen
by pressing <Enter> with the cursor on the top line or by pressing alt-0
on any other line. Fields in the options screen are selected or edited
using <Enter> in a manner similar to those on the menu screen.

Referring to Figure 8, we consider each line of the options menu in
order in the following sections.

1. Axis Bounds.

Axis bounds check specifies whether all axes or just the x, y, and
z axes are required to be within bounds for the point to be included.
Fields with data absent for a given event are not considered to be out
of bounds unless these fields are selected for plotting. Missing data
means that either the verse containing the data is absent or the
quantity has a negative error value.

2. Cross Correlation

An x-y cross-correlation coefficient (unweighted) may be calculated
for direct (non-histogram) plots. If this calculation is enabled, the
coefficient will be shown on the plot.

3. Formatting, symbols, colors and labels.

Plotting of error bars may be enabled or disabled for points with
defined errors. Successive points may be joined with a fine line in the
order they are encountered if desired. Out-of-bounds points are treated
as if they do not exist in the join sequence. At present the point-
joining algorithm does not consider the the averaging interval on time-
ordered .dir files as it obviously should.

The date format output by .the program may be selected. The format
for date input to the program is always optional.

The Z-axis option or curve option allows a choice of the color and
size of points on the display screen and the symbol and size of the
points on the printed plot. With the exception of one-dimensional
histograms in Cross or Matrix, the symbol on the PGA screen is always an
open circle. The printed version of a plot may contain any of 9 pre-
defined symbols, however, in lieu of color.
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Cross plo 3-20-88
culg.plt 10:43:51 PM
x (time)
Star
y (linea
X-ra
z (linea
X-ra
A0 68 J T1
BO I1
B1 I1
B2 I1
B3 11
B4 I1
B5 I1
B6 I1
B7 I1
B8 I1
B9 IV-III Delay (min) I1
B10 Herringbone I1
B11 -90 Flare Longitude I1
B12 -1 Particles?(Y=1,N=0) I1
B13 -2 Start Frequency I1
B14 0 VGG UNSB Bit Fields B1
3-20-88
09:57:25 PM
T1
I1
I1
I1
11
I1
11
I1
11
11
I1
B10 11
B11 I1
B12 1 ( 1) |Particles?(Y=1,N=0 I1

Figure 8. The options screens selected for Cross (top) and
for 2d (bottom). The option screen is actually a
submenu of the main menu screen that is selected
from the first line or by using alt-0.
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NEZ.

In Cross the Z-axis option "size and color" will cause the circle
size and color to vary together on the PGA screen and displayed in the
z-axis scale if it is selected. The size of the corresponding symbol on
the printed plot will vary similarly but the symbol itself can be
selected separately. In the "color/symbol" option, the PGA display
remains the same, but the printed plot maps the z-axis to a series of
symbols of increasing density but fixed (selectable) size. The "none"
option allows overrides the z-axis variation and plots the all points
with the same symbol of the chosen size and type.

In 2d, the curve number plays the role of a z-axis value. The
mapping of each curve to a given symbol, color and size can be
independently selected among a the define set of values.

A separate y-axis label may be typed in for 2d since none of the
individual labels may be appropriate to all of the plotted curves. The
labels of the individual curves are shown together with the
corresponding symbol to the right of the plot.

The absolute size of the printed x-y box (excluding labels) may be
set in each of the programs. Restraint should be used in shrinking the
plots since character sizes do not scale. If the box is made too large,
wrapping and other undesirable phenomena may occur. Note that the
maximum reasonable size of each axis will depend upon the orientation of
the plot on the page and the presence or absence of a bin 1list (see
below) .

A considerable effort has been made to avoid aliasing in mapping
data onto a discrete number of pixels. Mapping 1000 pulse-height
channels onto 900 pixels will cause every 10*" value to disappear, for
example. Furthermore, the printed plot can have a pixel resolution that
is 4 times that of the PGA screen. Integer data items are always mapped
at an integral number per pixel, i.e. 1:1, 2:1, 3:1 etc. and never 1.1:1
as in the example above. The display resolution parameter can be varied
in factors of 2 from 512, appropriate for the PGA, to higher values that
are appropriate for large box sizes on the laser printer.

When axes other than the plotted ones are used as bounds, it is
useful to have the values of those bounds printed on the plot. If the
"Header and bins" option is chosen, all of the data shown on the menu
screen at the time a plot is made is copied to the top of page
containing the plot. The "Header only" option prints only the top few
lines with the program name, date, time and file names and titles.

Either the portrait or landscape orientations may be chosen. The
box size should be consistent with this choice.

The default font cartridge assumed by the programs is the Canon
Elite 12 cartridge A. For finished plots or viewgraphs the 16 or 18
point fonts on the HP Presentations 1 cartridge (92286R) may be used.
The plot on the cover of this document is produced with Presentation
Bold 16, other plots are labeled in Elite 12 bold (Pres. Bold 18 is
overkill). The programs cannot tell which cartridge is in place. The
correct cartridge must be in place before running a program in /p mode
and it can not be changed during a single run.
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4. Time Synchronism and stepping.

When two directory files are examined together they may be joined
(in the data-base sense) along the time axis.  This allows the programs
to plot the 10 MeV proton intensity on IMP against the corresponding
intensity on ISEE "at the same time". The treatment of this synchronism
is controlled by the time-mode fields in the options menu. An
independent time mode is appropriate for plotting as a function of time,
so that 15-min and 2-hr averaged data can be displayed correctly on the
same plot, for example. The "Sync. OK" setting is appropriate for
joining the files as in the ISEE vs. IMP example, and the time tolerance
may be set as desired.

When multiple directories are accessed, the primary time axis is
always that on the Tirst—directory file. The first time axis should be
selected when time is displayed. The bounds on the this axis then
determine the limits of the plot and it is these bounds that must be set
to plot a 2- day 1nterva1 out of a 10 -year data base for example. Time

e L S E = = AL

The time step fields on the options menu control the behavior of
the alt-T time-step command that is available when the high-resolution
graphic screen is displayed. The step and lag parameters are expressed
as a fraction of the time interval defined by the bounds on the primary
time axis. The width of this interval is not changed in a time step but
its position is displaced in time. For the example shown in Figure 8, a
step of 0.9 and a lag of 0.1 will cause the time that occurs at the 90%
position in the old interval to be moved to the 10% position in the
newly displayed interval. The time step parameters may be set as
desired; negative values are also permitted.

Other modes involve the actual times on the data files in the
stepping process. If the mode labeled "Fract. + next t on file O" is
chosen with the previous values of step and lag, the time at 90% of the
interval,t , will be found, the first file (file 0) will be advanced to
the next °time after t , and this new time will appear at the 10%
position of the new intdkval. It is this mode that allows a data base
to be easily scanned as file 1 with an event list as file 0. Each event
time can be located at a convenient place. 1n_Lhe_£;glg_gf__y;eﬂ__ﬂh;l%;
stepping from event to event. ( Note that both files must be directories

The final mode will advance to the next time occurring on either
directory file in the stepping process as above.

It __dis not necessary for time t to be selected as a d1splay axis for
stepping ‘to occur. — e
/\‘—_——//“‘
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E. Control Keys in the Menu/Options Mode.

A complete key listing for the menu and options modes is shown in
table II.

Table II -Key Definitions in Menu/Options Mode

Escape Exit the current mode

F1 " " " " (obsolete)

~C Exit to DOS

up/down arrows Move cursor one row

Pg up/Pg down Move axis list up/down 10 lines.

“Backspace Delete the axis descriptor on the current
line if it is not currently selected as
X, ¥, or z. (Menu screen only)

Enter Select or change current row (see below)

Axis select: (Menu screen only)

Escape

F1

up/down arrows
Pg up/Pg down
Enter

Return to menu mode -no changes
" " "

Move cursor one row

Move list up/down 10 lines.

Select current row for menu

~C Exit to DOS.

Edit parameters:
Escape Exit edit field -no changes
Insert Toggle insert(blue)/replace(red).

left/rt arrows
up/down arrows

Tab left/rt
Home

Move cursor one column

Accept changes on current line and
move to next editable line if any.

Move to next tab stop (8 col).

Move to left end of line

End Move to right end of line

Del Delete char under cursor
Backspace Delete char to left of cursor
ASCII char Insert/repl. the char. (>=20H)
Enter Accept current line, ret. to menu.
“C Exit the program

alt-0 Display options screen:.
Parameters in the options screen may be selected or
edited just as those in the menu screen. Escape returns
to menu mode.
VI. THE GRAPHICS SCREEN
The selected plot is shown on the graphics screen. When axes or
scaling has been changed, only the axis box will appear. This allows

the

When all changes

plotted.

scaling to be checked without taking the time to plot the points.
are complete, press <Enter> to cause points
<Esc> toggles between the menu and graphic screens.

to be

Point plotting may be terminated immediately by pressing <Esc)>.
This is useful when mistakes are made that could result in a very long
plotting time (e.g. 10 years of a 15-min data base).
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The z-axis scale may be displayed to the right of the plot using
"Z. The presentation toggles from color bar, to circle size and color,
to off using this key.

A box cursor or tracking cross may be selected with "X that toggles
between the small cursor, the cross and the undisplayed states. The
step size of the cursor is determined by the bin widths (values in
parenthesis on the menu screen) associated with the displayed axes. The
tab keys will move the cursor along the x-axis 8 steps at a time.

A. Pan and Zoom Control.

The initial size of the displayed plot is controlled by the axis
boundaries selected on the menu screen. The plot is scaled so that the
full range within these bounds may be viewed. The plot may be expanded
and examined within the initial bounds using the pan and zoom
capabilities of the graphic screen.

Adjacent pairs of function keys are used to expand or contract
(zoom) each axis: F7/F8 for x, F5/F6 for y and F3/F4 for z. Expansion
occurs after values are mapped to the integer plot space so that
rounding errors can occur on highly expanded axes. The program will beep
when the expansion causes a resolution of less‘than 50 pixels/display
(2%). Resolution can be retained or restored by changing the bounds for
that axis on the menu screen (rather than the function keys).

Panning the x- and y- window in an expanded space is basically a
cursor-controlled function. The cursor is active even when not
displayed. The cursor moves with the arrow keys and moves the window
over the plot (slowly) at the edge of the plot until it reaches axis
bounds. The plot may also be moved in half-page increments with <page>
and “<arrow> keys. Further details on cursor control and all other keys
are given in Table III. Note particularly that S moves the current
cursor point to the lower left corner of the plot window.

When a histogram is selected but the points are not yet plotted, a
box the size of the histogram bin appears in the lower left corner of
the plot. The alt-function keys may be used to adjust the size of this
box. The initial box widths are set from the box-width parameters in
parenthesis on the axis listing in the menu screen.

B. Printing Plots and Listing Points

The °P key sends a plot to the laser printer or to plot.las. The
appearance of this plot is strongly controlled by printer options that
have been selected on the options menu as described previously.

The “L key makes a listing of each valid point on the listing file
point.lst. For Cross and Matrix, the listing includes the x, y and =z
values of each point that is plotted or the x and y value if the y-axis
is a histogram count. For 2d and Stripe, each line of output contains
the x value and all selected y values. If one y-value meets the criteria
for display, all y values will be listed (unless the bounds check
variable is set to "all", in which case the point is neither listed or
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plotted). Histogram counts or algebraic axes may be listed just as any
other variables.

The output listing file is formatted in a manner similar to a input
data file. To use this capability, only a single file should be written
or the individual files may be stripped apart with an editor. It 1is
essential to rename point.lst ( or any other output file) after it is
created if you wish to save it. A new point.lst is created (destroying
the old) whenever one of the plotting programs is invoked.

The 1listing capability is an extremely powerful tool since it
allows the creation of new selected data files. It is possible to
selectively 1list all time periods with Fe/O > 0.5, for example,
beginning with a large data base. The ability to list the values of
complex algebraic expressions is also useful. Careful thought should be
given to the selection criteria involved in the output listing, however.

If alpha-numeric keys are typed in graphics mode, they appear on
the screen at the cursor position as expected. This feature is not fully
implemented, however, since this text is not copied to the printer when
the screen is replotted after "“P. Similar comments apply for the
rubber-band line toggled on and off with “R. :

C. Color-Select Mode

A sub-mode of graphic screen is used to select and adjust the color
palette. It is selected with alt-C and ended with <Esc>. Since normal
graphic keys are disabled during color select, the note "set color!"
appears on the screen to flag the new mode. It is wise to display a
color-bar scale with “Z before entering color-select mode so that you
are not flying blind.

Several color palettes may be selected in this mode as seen in
Table III. The normal "rainbow" palette repeats its color sequence over
a z-axis distance set by the gradient adjustment using the left-right
arrows. The other palettes vary from black at low z to white at high =z
over a width determined by the gradient setting. The phase or location
of the mid-point of the variation is changed with the vertical arrow
keys. The text color may be changed with the + and - keys.

The palette is useful in emphasizing or suppressing various regions

of the z-axis. The algorithms were developed for studying star images
and the C code was provided by R. Kaipa.
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Table III -Key Definitions in Graphic Mode

F3/F4 Expand/Contract z (color) axis

F5/F6 Expand/Contract y axis

F7/F8 Expand/Contract x axis

Escape Stop a data plot or Select Menu mode
Enter Replot data

“C Exit to DOS

“L Add list points (x,y,z) to point.lst
“P Add plot to printer file (plot.las) or print it
“S Shift current cursor coord to origin
“X Toggle cursor - Box/Tracking cross/Off
~Z Toggle z(color)-axis display

Arrow keys Step cursor left, right, up, down

* Right arrow Move right 1/2 page (+x)
® Left arrow Move left 1/2 page (-x)

Page up Move up 1/2 page (+y)

Page down Move down 1/2 page (-y)

~ Page up Step z (color) scale up

~ Page down Step z (color) scale down

Home Move curs. to origin (lower left) on screen
End Move curs. to upper right corner

“Home Move plot to origin (lower left) of plot space
“End Move plot to upper right corner of plot space

alt-F3/alt-F4 Shrink/expand z-axis histogram bin (no effect)
alt-F5/alt-F6 Shrink/expand y-axis histogram bin
alt-F7/alt-F8 Shrink/expand x-axis histogram bin

alt-C Enter color-set mode:
Esc Leave color-set mode
a Select "apple" color set.
g Select "gray" color set.
i Select "inferno" color set.
r Select "rainbow" color set.
Rt/left arrow Incr/decr color gradient
“Rt/"left Fast " " "
Up/down arrow Raise/lower color axis
“Up/~down Fast " " "
+/- Move color of cursor

alt-H Save current 1-D histogram

alt-N Enter notepad.
All edit keys are active for the current line.

Enter Save line, return to graphic screen
Esc Abandon line and return
alt-T Step forward in time.

(Left-over features, not fully implemented)

ASCII char Type char on screen

“R Rubber-band-line toggle
W Re-initialize windows
F1 Select Menu mode
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D. Histograms

The histogram capability has been provided in the Cross and Matrix
programs to determine the distribution of events in one or two
dimensional space with or without constraints on other parameters in the
data base. Histograms may be formed in log or linear space. Binning is
accomplished using sparse matrix techniques (binary trees) and dynamic
memory allocation.

The histogram axis behaves somewhat differently from other axes. It
can not be used as a parameter in an algebraic expression, for example.
In printing plots and listing points, the behavior is different from
direct plots. <Enter> causes the binning to occur and the plot to be
produced, “P and "L assume that the binning has occurred and generate
their output rapidly from the current histogram. For direct plots, °P
and “L can be used in lieu of <Enter> since they rescan the data to
produce their output.

{Esc> may be used to interrupt the histogram binning and produce a
partial result as with a direct plot.

A special facility has been installed for one-dimensional
histograms to allow a subset histogram to overlay a previously-generated
histogram. The procedure for using the histogram-save facility, “<H, is
as follows: 1) Generate the larger less-constraifned histogram as usual.
2) Press YH to save it. 3) Return to the menu screen and set the
additional axis constraints. 4) Return to the graphics screen and press
<Enter>; both histograms will appear. 5) Make hardcopies with "“P and -L
as desired. Both histograms will be erased together under the usual
conditions such as a scale change, axis change or option change. The
event count associated with the plot is for the last histogram only
although the bin count includes both. An example of a single histogram
is shown in Figure 9 and an overlaid histogram in Figure 10.

An example of a 2-D histogram is shown in Figure 11. Note that a
large number of points may be binned, but the number of bins should be
kept reasonable. The programs are not presently protected against
memory overflow which probably occurs at about 2000 bins. If this
becomes a problem, inform the author.

The histogram bin width is stored in the same format as the axis
variable being binned. Little attention has been 1lavished on
beautifying these formats. In linear space, the bin widths are entered
in the appropriate units of the variable, integer bins for integers and
float bins for float variables (types F, E, R, fI, etc.). Time bins are
entered in sec in long integer format (no exponents).

In log space bin widths are interpreted as multiplicative factors
e.g. 2.0 makes factor-of-2 bins and 1.414 makes 2 bins per factor of 2.
For illegal values the default value of 2 is used. For binning integers
in log space the value 256 log (factor) is used, e.g. 256 for factor-of-
2 bins, 128 for two bins per factor of 2. This strange mapping occurs
for historical reasons because it allowed all integer operations to take
place at high speed with no floating-point operations. Integers are
still mapped to log space by a table look up.
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E. The Notepad.

A capability has been added to the programs recently to facilitate
the 1laborious process of scanning through large quantities of data to
determine the times and intensities of particle increases. The notepad
capability allows the user to capture the current cursor coordinates on
a line of text, add edited comments to that line, and then append the
line to the output file, note.pad.

To use the notepad, position the cursor as desired and press alt-N.
The coordinates will appear on a text line in edit mode. After making
any changes to the line, it may be accepted using <Enter> or rejected
using <Esc>. The alt-N, <Esc> combination may also be used simply to
view the cursor coordinates.

The screen containing the notepad line will accumulate these lines
as long as the menu screen is not accessed. These earlier lines may not
be edited, however, and they do not necessarily show the complete
contents of note.pad. Like plot.las and point.lst, the file note.pad
should be renamed, to save its contents, when the program is exited.

VII. SAMPLE PLOTS.

A selection of printed plots that illustrate different plot modes
are shown in Figures 9- 17. Figures 9- 11 show histograms as described
previously. Fig. 9 is printed with the standard Elite cartridge and the
axis list in the header is included to show the criteria involved in the
point selection on the plot. Fig. 10 was produced in a more finished
form with the axis list omitted and using the Prestige 16 font. The
primary histogram in Fig. 10 is the same as that in Fig. 9 and the
secondary one was proguced by enabling the lower bound (removing the
minus sign) on the “He/ He axis.

Figure 11 shows an example of 2-D binning from Matrix. Another
example from Matrix with three separate pulse heights enabled and log
axes 1s shown in Fig. 12. Note that the algebraic capability can be
used plot pulse-height sums that are often of interest.

Figure 13 shows a more traditional time history plot combining data
from two spacecraft. The plot is produced in landscape mode with the
16-point Prestige font. Figure 14 combines data from two files with
different averaging periods. Figure 15 shows a more compressed view of
energetic particle data with solar flare particles rising from the
galactic cosmic-ray background.

Figures 16 and 17 demonstrate the use of the programs for utility
plotting. The former shows the look-angle distributions of different
facets of a telescope being designed and the latter was used to study an
FFT algorithm. In both cases, the output of the programs that made
these calculations was modified slightly to produce plotable files.

25



VIII. SOFTWARE DISTRIBUTION, PHILOSOPHY AND EVOLUTION

Copies of the software and of this document will be made available
to users in the scientific and technical community upon request. Please
feel free to make additional copies of both.

The source code for this software comprises over 11,000 lines of C
code (and a small amount of assembly code). No commercial subroutine
packages (e. g. graphics subroutine packages) were used. Code
development has been driven by the requirements of specific scientific
projects and we did not shrink from adding an important capability
because the interface was a bit inelegant. Nevertheless, speed,
convenience and ease of use were considered to be extremely important
since they strongly affect productivity. Some of the keystroke
sequences especially the Cntl- and Alt- sequences may be difficult for
beginners to remember but are faster than menus or commands for
experienced users.

A standard (but not proprietary) computer, display and printer were
chosen by our group expressly to avoid having to waste software
resources on supporting many different devices. An extremely high
performance system with a display, printer and optical disk can be
purchased for under $10K. Several scientists can be equipped with these
systems for the price of one man-year of an experienced programmer.

Many of the limitations of the programs have been mentioned above.
There are some additional 1limits on the dynamic range of plotted
variables, log axes should not range over more than about 12 orders of
magnitude, for example, and numbers along the axes that are forced into
e-format (e. g. 2.345e-12) do not fit within the borders of the plot
screen since most of the pixels have been reserved for data rather than
for labels. This type of problem be overcome by rescaling the data onto
a more benign range with the algebraic facility.

The programs are expected to evolve as new capabilities are added.
Suggestions and comments on this evolution are welcome, however, the
programming resources that have produced this software and are available
for changes consist of one physicist available part time. Suggestions
that are accompanied by offers of assistance will be given priority.
Source code for the package will not normally be distributed in order to
avoid the creation of many incompatible versions; if you are interested
in making changes, I would prefer to work with you so that useful
changes are made available to all users.
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Cross plot 3.2 (all) 3-26-88
\isee\oxy.lst ISEE-3 Daily Avg. 0 >= 1l.e-4 06:35:27 PM

x (log, bin= 34.4%)
A6/A2; Fe/0
vy (linear)

No. of Days
A0 78 Aug 15 0000 87 Feb 7 0000 (86400)|TIME T2
Al -1.00E-4 1000 ( 1){1.90 2.82 c12 F2
A2 1.00E-4 1000 ( 1)[1.90 2.80 0/(cm” ster sec MeV/AMU) F2
A3 -1.00E-4 1000 ( 1){1.90 2.80 NE20 F2
A4  -1.00E-4 1000 ( 1)[{1.90 2.80 MG24 F2
A5 -1.00E-4 1000 ( 1){1.90 2.80 S128 5 F2
A6  1.00E-4 1000 ( 1) 1.903 2.§O Fe/(cm~ ster sec MeV/AMU) F2
A7 -1.50E-1 20 ( 1)|1.3 “He/ He (-0.05) F2
BO -5.00E-2 10.10 ( 1) [A1/A2; c/0 F2
B1 -2.50E-2 5.05 ( 1) |A3/A2; Ne/0 F2
B2 -2.50E-2 5.05 ( 1) |Al4/A2; Mg/0 F2
B3 -1.50E-2 3.03 { 1) [A5/A2; Si/0 F2
B4 5.00E-3 10.10 ( 1.41)(A6/A2; Fe/0 F2
Z0 0 100 ( 0) |[No. of Days I1
100 T T T — T T T T T T 585 events
19 bins
B | 19 shown
- - max=80
80 — 227 _
>
@ | _
a
% - i
o
S n i
= 4o | —
i % i
I % 7 _
20 — —
0 I 527 /|//,4¢ A geil //P% /&é Zza L1
1072 1071 10° 10t

A6/A2; Fe/O

Figure 9. Single Histogram in Elite font and axes in header 27



Cross pPLoT 3.2 (ALL) 3—26-8&

\1see\oxy.LsT ISEE-3 DAILYy AvG. 0 >= 1.e-4 07:05:10 PM
1 T T I T T I T I I T <I 1 T T 81 EVENTS
00 ! 13 BINS
i 1 32 sHown
_ 4 MAx=18

80 7 _

60 - —

NuMBeER OF DAYS

40 |- -
7

A6/A2; FE/O

Ficure 10. DuAaL HISTOGRAM IN PRESTIGE 16 FONT. 28



MaTRIX V. 3.2 (ALL)

3-26-88

82JUN25.PHA ISEE-3 PHA DATA FILE 07:43:47 PM
PHA verse Q: ICV1HE VLET 1 EVENT TYPE 1
X (LINEAR, BIN=1) :
D1 ICV1HE
Y (LINEAR, BIN=1) :
D1 ICV1HE
z (LoG) : BINNING DATA!
HIsSTOGRAM
A0 82 Jun 25 0000 82 Jun 27 0000 ( 900) ITIME T2
Q2 0 60 ( 1)ID1 ICVI1HE I1
Q3 0 60 ( 1) D1 ICV1HE I1
Q4 0 1 ( 1) IE ICV1HE I1
a5 0 FFFF M=FFFFITAGS ICV1HE Bl
20 0 300 ( 0) IHIsTOoGRAM I1
60 1 1 1 1 I 1 1 1 1 l T 1 1 1 I I 1 1 l 1 I Ifl 1 I T T
- ’ 1 3455 EVENTS
B 1 535 BINS
i 1 535 SHOWN
50 B 1 mMAx=26
A 1 HIsTOGRAM
40 —
w i ]
= =}
- = - -
=
= 'l | 2
30 - 71 10° - @
= l : - ®
20 | -
[ ) ] 101 - e
10 [ ] - .
i i 0 _
0 _l 1 1 1 l 1 ] 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 | ! 1 1 I- 10
0 10 20 30 40 50 60
D1 ICVI1HE
FIGURE 11. A PULSE-HEIGHT HISTOGRAM (MORE VIVID IN COLOR) 29



82JuN25.PHA ISEE-3 PHA DATA FILE 07:45:43 PM °
PHA verse I: ICH2ASTHI  HET 2 A-STOP HIGH GAIN .

x (LoG) :
A2 ICH2ASTHI
Y (LoG) :
Al ICH2ASTHI
z (Log) :
C123 ICH2ASTHI
A0 82 Jun 25 0000 82 Jun 25 0600 ( 900) ITIME T2
I2 0 4096 ( 1) IAl ICH2ASTHI I1
I3 0 4096 ( 1) 1A2 ICH2ASTHI I1
I4 0 4096 ( 1) IC123 1ICH2ASTHI I1
I5 0 FFFF M=FFFFITAGS ICH2ASTHI Bl
Z0 0 300 ( 0) IHISTOGRAM I1
5410 EVENTS
1 1 | ] . T I 1 1 I 1 T l:l l [} 5410 SHOWN
103 —
I ° | c123 ICH2ASTHI
: - ' -O
O 2 -
< 100 [ ° ]
~ B i 103 O
cl-:l, o ° _ O
p. | )
- | 10® =0
w0t 1 co
L2 s @ i -
= : : (:) ° A 101 - (o]
© o o : o
- o o @ o ooo0o0 (@]e)] - _
0 — 0
100 —T 1 ° T °‘:°l I 1 OI 1 1 l | 1 1 1 I 1 ] 10
109 10l 102 103

A2 ICH2ASTHI

Ficure 12. A 3-axis PHA DISTRIBUTION 30
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2 D V. 3.2 (xv) 3-27-88
E:I8_8HR.DIR IMP-8 8 HR AvG. 05:34:10 PM

7658 EVENTS
7658 SHOWN

e 121 230 PrROTON

10_1l|lllllllllIIIIIIlIIIII

1072 ~

PROTONS/(CM2 STER SEC MEV)

1074

U

lll "| 1' M

:-d ” }ll ' ll[[ ||/ w b 4

® \ " l j n‘ﬁ’l | ’,Ull "
10-5 Ll ol | ||| LI '

1978 1979 1980 1981 1982 1983 1984

TIME

FIGURE 15. SOLAR CYCLE VIEW SHOWING SOLAR AND GALACTIC PROTONS 33
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2-D. V. 3.2 (xy)

FOUR.LST

FFT OF SQUARE WAVES

X (LINEAR) :

3-27-88
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X
Y (LINEAR) :
INPUT*.08
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T ImMAG
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Table III -Key Definitions in Graphic Mode

F3/F4 Expand/Contract z (color) axis

F5/F6 Expand/Contract y axis

F7/F8 Expand/Contract x axis

Escape Stop a data plot or Select Menu mode
Enter Replot data

“C Exit to DOS

“L Add list points (x,y,z) to point.lst
“P Add plot to printer file (plot.las) or print it
“S Shift current cursor coord to origin
~X Toggle cursor - Box/Tracking cross/Off
~Z Toggle z(color)-axis display

Arrow keys
~ Right arrow
“~ Left arrow

Step cursor left, right, up, down
Move right 1/2 page (+x)
Move left 1/2 page (-x)

Page up Move up 1/2 page (+y)

Page down Move down 1/2 page (-y)

~ Page up Step z (color) scale up

~ Page down Step z (color) scale down

Home Move curs. to origin (lower left) on screen
End Move curs. to upper right corner

“Home Move plot to origin (lower left) of plot space
“End Move plot to upper right corner of plot space

alt-F3/alt-Fl4
alt-F5/alt-F6
alt-F7/alt-F8

Shrink/expand z-axis histogram bin (no effect)
Shrink/expand y-axis histogram bin
Shrink/expand x-axis histogram bin

alt-C Enter color-set mode:
Esc Leave color-set mode
a Select "apple" color set.
g Select "gray" color set.
i Select "inferno" color set.
r Select "rainbow" color set.
Rt/left arrow Incr/decr color gradient
“Rt/"left Fast " " "
Up/down arrow Raise/lower color axis
“Up/~down Fast " " "
+/= Move color of cursor

alt-H Save current 1-D histogram

alt-N Enter notepad.
All edit keys are active for the current line.
Enter Save line, return to graphic screen
Esc Abandon line and return

alt-T Step forward in time.

(Left-over features, not fully implemented)

ASCII char Type char on screen

“R Rubber-band-line toggle

"W Re-initialize windows @ﬁéfélmﬁ&&/
F1 Select Menu mode
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D. Histograms

The histogram capability has been provided in the Cross and Matrix
programs to determine the distribution of events in one or two
dimensional space with or without constraints on other parameters in the
data base. Histograms may be formed in log or linear space. Binning is
accomplished using sparse matrix techniques (binary trees) and dynamic
memory allocation.

The histogram axis behaves somewhat differently from other axes. It
can not be used as a parameter in an algebraic expression, for example.
In printing plots and listing points, the behavior is different from
direct plots. <Enter> causes the binning to occur and the plot to be
produced, “P and "L assume that the binning has occurred and generate
their output rapidly from the current histogram. For direct plots, “P
and “L can be used in lieu of <Enter> since they rescan the data to
produce their output.

<Esc> may be used to interrupt the histogram binning and produce a
partial result as with a direct plot.

A special facility has been installed for one-dimensional
histograms to allow a subset histogram to overlay a previously-generated
histogram. The procedure for using the histogram-save facility, "H, is
as follows: 1) Generate the larger less-constrained histogram as usual.
2) Press "H to save it. 3) Return to the menu screen and set the
additional axis constraints. 4) Return to the graphics screen and press
{Enter>; both histograms will appear. 5) Make hardcopies with "P and “L
as desired. Both histograms will be erased together under the wusual
conditions such as a scale change, axis change or option change. The
event count associated with the plot is for. the last histogram only
although the bin count includes both. An example of a single histogram
is shown in Figure 9 and an overlaid histogram in Figure 10.

An example of a 2-D histogram is shown in Figure 11. Note that a
large number of points may be binned, but the number of bins should be
kept reasonable. The programs are not presently protected against
memory overflow which probably occurs at about 2000 bins. If this
becomes a problem, inform the author.

The histogram bin width is stored in the same format as the axis
variable being binned. Little attention has been lavished on
beautifying these formats. In linear space, the bin widths are entered
in the appropriate units of the variable, integer bins for integers and
float bins for float variables (types F, E, R, fI, etc.). Time bins are
entered in sec in long integer format (no exponents).

In 1log space bin widths are interpreted as multiplicative factors
e.g. 2.0 makes factor-of-2 bins and 1.414 makes 2 bins per factor of 2.
For illegal values the default value of 2 is used. For binning integers
in log space the value 256 log_(factor) is used, e.g. 256 for factor-of-
2 bins, 128 for two bins per factor of 2. This strange mapping occurs
for historical reasons because it allowed all integer operations to take
place at high speed with no floating-point operations. Integers are
still mapped to log space by a table look up.
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Table I.-Key Definitions in Menu/Options Mode

F1
Escape
F10

“C
up/down

Pg up/Pg down
“Backspace

Enter

Axis

Edit

alt-0

Select graphics mode
"

Enable/Disable the "append command"

" "

option

to output command file

Exit to DOS

arrows

Move cursor one row
Move axis list up/down 10 lines.
Delete the axis descriptor on the current

line (if it is not currently selected as
X, y, or z).
Select or change current row (see below)

select:

Escape

F1

up/down arrows
Pg up/Pg down
Enter

“C

axis parameters:

Escape
Insert
left/rt arrows
up/down arrows

Tab left/rt
Home

End

Del
Backspace
ASCII char
Enter

~C

Return to menu mode -no changes
" " "

Move cursor one row

Move list up/down 10 lines.

Select current row for menu

Exit to DOS.

Return to menu mode -no changes

Toggle insert(blue)/replace(red).

Move cursor one column

Accept changes on current line and
move to next editable line.

Move to next tab stop (8 col).

Move to left end of line

Move to right end of line

Delete char under cursor

Delete char to left of cursor

Insert/repl. the char. (>=20H)

Accept current line, ret. to menu.

Exit the program

Display options screen:.

Parameters in the options screen

edited just as those in the menu screen. F1 returns

to menu mode.

Table II -Key Definitions in Graphic Mode

F1
F2
F10

F3/F4
F5/F6
F7/F8
Escape
Enter

“C
"L
“P
]
X
“Z

Select Menu mode

Toggle active panel

Enable/Disable the "append command" option
to output command file

Expand/Contract z (color) axis
Expand/Contract y axis

Expand/Contract x axis

Stop a data plot or start it

Replot data

Exit to DOS
Add list points (x,y,z) to point.lst

Add plot to printer file (plot.las) or print it

Shift current cursor coord to origin
Toggle cursor - Box/Tracking cross/Off
Toggle z(color)-axis display

may be selected or

Add +o Cress ,
Documedtation



Arrow keys Step cursor left, right, up, down
" Right arrow Move right 1/2 page (+x)
* Left arrow Move left 1/2 page (-x)

Page up Move up 1/2 page (+y)

Page down Move down 1/2 page (-y)

* Page up Step z (color) scale up

~ Page down Step z (color) scale down

Home Move curs. to origin (lower left) on screen
End Move curs. to upper right corner

“Home Move plot to origin (lower left) of plot space
“End Move plot to upper right corner of plot space

alt-F3/alt-F4 Shrink/expand z-axis histogram bin (no effect)
alt-F5/alt-F6 Shrink/expand y-axis histogram bin
alt-F7/alt-F8 Shrink/expand x-axis histogram bin

alt _L/alt R Move Z-axis left\right ( after right shift\left shift)

sft_F2/sft F3 Increment/Decrement panel movement step size (<<1/>>1)
sft Flii/sft F9 Move panel diagonally downwards/upwards

sft_F5/sft F8 Move panel left/right

sft F6/sft F7 Move panel upwards/downwards

alt-C Enter color-set mode:
Esc Leave color-set mode
a Select "apple" color set.
g Select "grey" color set.
i Select "inferno" color set.
r Select "rainbow" color set.
Rt/left arrow Incr/decr color gradient
“Rt/"left Fast " " "
Up/down arrow Raise/lower color axis
“Up/“down Fast " " "
+/= Move color of cursor

(Left-over features, not fully implemented)
ASCII char Type char on screen
“R Rubber-band-line toggle
W Refresh the PANELS and all ATRRIBUTES



DOCUMENTATION FOR FLACRO

Version 1_89.12

Tipparaju S.



MACRO - An Integrated Graphic Analysis Package for
MATRIX & CROSS

A unified version of MATRIX and CROSS - MACRO (previously
COMBINE ) is developed which enables multiple analysis to be performed in a
particular session. The software has an optional front-end Command Language
Interface (CLI), and also the capability to perform realtime analysis.

Features:

The salient feature of Macro is the ability to open as many panels as the user
requires and perform distinct analysis in each panel. An optional Command File can
be created to interface with the software; this minimizes the need to input repetitively
the information required to perform analysis in related sessions. The command file
name is an optional first command argument for Macro. The session summary,
which itself forms a command file for subsequent session(s), is the second command
argument for Macro. For example:

C>
C> Macro <Input command file> < Output command file>

The input command file name is optional;
C> Macro .. OK.

But, in conjunction with output command file, input command file name is required.
C> Macro <output command file> .. ERROR'!

Again, the output command file name is optional.
C> Macro <input command file> .. OK

In other words, the first argument is always the input, and second argument is always
the output. Default input and output files are built into the software.

Default input command file name : i.cmd

Default output command file name : o.cmd

The possible commands in a command file are listed below. The number or the
index on the left of the command indicates the precise order of the command in the
command file. Any other possible combination could result in errors.

1) Command
Type
2) File Culg.plt

2) Plotfile  Plot.las
2) Listfile  List.Ist
2) Notefile Note.pad
3) Npan 1

Cpan 1
4) Ispha 0
5) Verse B



Axis X A0

Delete B2
Set Z0 1 50 ( 1)!Number of Events
Cursor 0
Binlist 1
Zmode 2
Color 0
Symbol 4
Errbar 0
Join 0
Datefmt 2
Checkall 1
Syncmode 0
Toler 300
Toffset 0
Portrait 1
Tstep 8
Stepmode 0
Tlag 02
Font 0
Dispen 1
Xlabel 1
Ylabel 1
Zlabel 1
Display 1
List 1
Print 1
Main 1
Auxlabel 1
Axismode X 1
Boxsize 1500 1800
Dor 00

Dtop 1024 840
Curloc 512 420
Dispx 0 1024
Dispy 0 1600
Zaxis 2
Zax_step 2
Newcol O

Help on commands:

Command

This is a header command to indicate that a command input file is effective.
This is required as the first command in any input command file. Absence
of this command in a command file overrides all the commands that follow in
the input file.



Type
Not currently used.

File <input data file name>
The name of the input data file. At most three (3) data files can be currently
opened. Each data file has to be command input seperately.As was
previously, directories or files only. No mixed mode. Default is culg.plt.
Plotfile <plot file name>

The name of any plot file. The last of the input plot file names is effective.
Default is plot.las.

Listfile < list file name>

’I'hé name of any listing file. The last of the input list file names is effective.
Default is list.1st. ‘

Notefile <note file name>

The name of any note pad file. The last of the input note file names is
effective. Default is note.pad.

Npan #
The number of panels required. Default # is 1.
Cpan #

Current panel in context. Used to change the context of the panel. Default
#1is 1. The current panel is effective until a new one is specified.

Axis Axis Column

This command is used to select the Axis with a particular Column in the
current panel. Default Axis is X ; default Column is AQ.

Delete Column
Command used to delete Column in the current panel. Default Column B2.
Ispha #

Command used to prescribe the current panel for MATRIX (# = 1) or for
CROSS (# = 0). Must be specified for each panel else default is CROSS.

Verse Verse
The Verse is selected as the active verse in Matrix. Default Verse is B.

Set Column Lower bound Higher bound (Bin width) [Label
To change/edit a particular Column . Defaultis B2 2 3 ( 1)INew



Cursor #
Enable the cursor if # = 1; disable the cursor if #=0.
Binlist #

Plot/List Annotation.
Header only if # = 0; Header and all bins if # = 1.

Zmode #

Z_Axis option value specifying the plotted/printed variation of the symbol
with Z-axis value.

# =0, none;

# =1, color/symbol;

# =2, color & size;

# =3, size/symbol;
Color #

Color; default # = 64.

Symbol #
Print Symbol

#=0, symbol is + #=135, symbol is oo
#=1, symbol is x # = 6, symbol is A
#=2, symbol is * #=17, symbol is @
#=73,symbolis A # = 8, symbol is H
#=4,symbolis O # =9, text value.

Errbar #

Enable error bars if # = 1; else disable error bars if # =0;
Plot point if value < 1.5 error

Join #

Join sequential points if # = 1; else display points if # = 0.
Datefmt #

Date output format type

# =0, format typeis 78 Apr 10

# =1, format type is 78 / 04/ 10

# =2, format type is 78 100
Checkall #

Check axis bounds on all columns if # = 1; else check on x, y, z only.



Syncmode #

Time synchronization of multiple files; independent or sync. if times within
tolerance.

Toler #
# = Time sync. tolerance.
Toffset #

# = Time sync. offset

Portrait #

Laser printer plot orientation.
if #=0, orientation is Landscape; else if # = 1, Portrait

Stepmode #
Time step mode.
#=0: Fraction of dt only;
# = 1: Fraction + next time on file 0;
# = 2: Fract. + next time on any file.
Tstep #

Time step value = #; fraction of current time interval.
Default = 0.9

Tlag #

Time lag value = #; fraction of current time interval.
Default = 0.1 :

Font #

Font number

# =0, Elite;

# =1, H.PPrestige 14;

#=2, HP. Prestige 16.
Dispen #

if # =0 disable display in the current panel; if # = 1, enable.
Xlabel #

if #= 1, label X axis in the plot.



Ylabel #
if #=1, label Y axis in the plot
Zlabel #

if # =1, label Z axis in the plot

Display #
if # = 1, display the plot on the screen; else not.
List #

if # = 1, List the coordinates of all the points on the current panel to list file,
else not.

Print #
if # =1, plot the plot on plot file (laser printer), else not.
Main #
if # =1, return to text window for further analysis.
Auxlabel #
Write auxilliary details like event count, number plotted etc.
# =0, none;
# =1, realtime plot
# =2, end of plot
# =3, realtime and end of plot
Axismode Axis #
Set axis mode of Axis # =0, linear
#=1,log
# =2, time.
Boxsize # #
Laser printer box size (300/inch) of panel 1; all other panels are scaled
proportionally. Default 1500 1500.
Dor # #
Origin of the current panel. Default 0, 0 (Npan =1)

Dtop # #
Diagonal upper bounds of the current panel. Default 1024, 840 for panel # 1



Note(s)

Curloc # #
X, Y coordinates of Cursor location; default (512,420)

Dispx # #
X axis range with lower and upper bounds for the current panel; default
0, 1024 (Cpan=1)
1048, 2048 (Cpan =2)
Dispy # #
Y axis range with lower and upper bounds for the current panel;default
0, 840 (Cpan=1)
0, 840 (Cpan = 2)
Zaxis #
Z axis scale display type
# =0, none; .
# =1, color bar whose width indicates symbol size
# =2, selected points in scale
Zax_step #
Step size for movement of the Z axis location
Newcol #
Create a new algebraic column if # = 1.

Enters a new algebraic column that can be set as desired using the SET
command.

1) The commands in the COMMAND LIST without any index, can occur any
number of times.

2) Focus on the command CPAN: this command is required when ever the
context of the panel changes.

3) Command(s) which refer to unindentifiable quantities are not effected.
For example,
Axis X C2.

If Coulmn C2 is not defined at the time the above command is sequenced in
the command input file, the axis X is not set to C2. This error is possible if
C2 is an algebraic column, not yet defined.
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templ.dir
d:\spectrum\templ.hdr
d:\spectrum\templ.dat

1978 aug 15 0000
1978 aug 15 0000

1978 aug 15 0000
1982 jan 1 0000



BINARY CR
ISEE-3 8

78/ 8/15
82/ 1/ 1
0 0

Ne Ne “oe

#0 RATE
T2

# 7 FLUX

1.

2
H 55? g
|

[l o e Y o o

EATED

1987 NOV 21 04:54

Hr Composition Data (trend checked)

0: O:
0: O:
0800

0
0

TIME OF FIRST CHAPT.

; START TIME OF FILE
; STOP TIME OF FILE

22-VLET II,

OE-05

MIN

1.10
1.34
1.35
1.98
2.29
3.72
2.26

E

1.0E+05
32767
MAX
1.34
1.63
1.65
2.82
3.24
5.42
3.41

GEOM

0.252
0.272
0.187
0.214
0.221
0.227
0.206

IN FILE 78/ 8/15 0

TIME ;
EVENT TYPE 1
VLET II ET 1

0:

0

COUNT ON VLET II
MODENAME EVENT TYPE

PARTICLE
HE4
HE4
HE3
HE4
HE4
HE4
HE3

Ne N Ne Ne Ne N N

IID2
IID2
IID2
IID3
IID3
IID3
IID3

Jm@%%b‘?\ |

MATRIX

22
22
22
22
22
22
22

W



D:\SPECTRUM>print templ.hdr

D:\SPECTRUM\TEMP1.HDR is currently being printed

I

D:\SPECTRUM ypextemgl dat )

Binary creat 9/10/89
Short intervals
78 aug 15 0000
82 jan 1 0000
#0 Rate
T2 Time
# 7 FLUX 22-VLET II, EVENT TYPE 1
R2 1.0E-05 1.0E+05 VLET II ET 1 RATE
L 0 32767 COUNT ON VLET II ET 1 MATRIX
; TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE
A\ 1.10 1.34 0.252 HE4 ;  IID2 22
L 1.34 1.63 0.272 HE4 : IID2 22
L 1.35 1.65 0.187 HE3 ; I1ID2 22
L 1.98 2.82 0.214 HE4 H IID3 22
L | 2.29 3.24 0.221 HE4 : IID3 22
+ L 3.72 5.42 0.227 HE4 ; IID3 22
L 2.26 3.41 0.206 HE3 ; IID3 22
#End



comp8.dir

c:\isee\comp8.hdr 1978 aug 15 0000 1978 aug 15 0000
c:\isee\comp8at.flx 1978 aug 15 0000 1983 jan 1 0000
:/
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TEMP1 HDR 996
TEMP1 BAK 152
TEMP1 DIR 469
PLOT LAS 10
POINT LST 0
NOTE PAD 62
FLUXREAD C 1193
SPECT DAT 23603
TEST DIR 139
28 File(s)

D:\SPECTRUM>dir /w

9-10-89
9-06-89
9-10-89
9-10-89
9-10-89
9-10-89
4-20-90
9-10-89
7-05-90

l:41a
7:52p
1:42a
4:43a
1:48a
1:48a
8:44p
1:48a
3:45p

251904 bytes free

Volume in drive D has no label
Directory of D:\SPECTRUM

: .. CCOMPBAT _FLX

INTL LIS BIGABUND BAT VERT EXE

(CoMP8 ™MD EXAMP HDR ~ <COMP8 ~ DIR

INT1A BAK /INT1A DIR/ @EMP1l . _DATI

TEMP1 BAK  §rEMP1 DIR}  PLOT LAS

FLUXREAD C SPECT DAT TEST DIR
28 File(s) 251904 bytes free

D:\SPECTRUM>

COMP8 ___HDR)
FSUM EXE
TIA  MD
POINT  LST

COMP8 BAK
DIRECT EXE

/fNTiA'_——ﬁT§7




#include <stdio.h>
/* change struct and print formats according to the number of flux verses */

struct flux ver {
int ver;
long start;
long stop:
int req:
float rate;
float live;
long cnt;
int phal;
int pha2;
int pha3;
int pha4;
int phab;
int pha6;

}

struct flux ver rec;
main(argc,argv)

int argc;
char *argv[]:

FILE *fp;
char ch;
char buffer[30];

if ((fp = fopen(argv[1l],"rb")) == NULL)
printf("\n FILE CANNOT BE OPENED"):;

fscanf(fp, "%s",buffer);

while ((strcmp(buffer,"#END") != 0) && (!feof(£fp)))
fscanf(fp, "%s",buffer);

printf("\n Buffer = %s",buffer);

ch = fgetc(fp):
ch = fgetc(fp):
ch = fgetc(£fp):

while (!feof(fp)) {
fread(&rec, sizeof(struct flux ver),1, fp);
printf("\n %4 %14 %14 %4 %f %f %1d %d %d %¥d %¥d ¥d 3¥d",rec.ver,rec.start,r
ec.stop, y
rec.req,rec.rate, rec.live, rec.cnt,rec.phal, rec.pha2, rec.pha33,
rec.pha4,rec.pha5, rec.phabt);

fclose(fp):
} /* end program */
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intla.dir
d:\spectrum\intla.lis 1978 aug 15 0000 1982 jan 1 0000

It . mdo



ASCII
Short intervals
78 aug 15 0000
82 jan 1 0000
#0 Rate
T2 Time
#End
1978 Sep 23 1400 1978 Sep 24 1808
1978 Sep 25 2332 1978 Sep 27 1348

1979 Apr 3 1440 1979 Apr 4 0728
1979 Apr 5 0812 1979 Apr 6 1844
1979 Jun 6 1542 1979 Jun 6 2146
1979 Jun 7 2230 1979 Jun 9 1630
1979 Jul 6 0108 1979 Jul 6 2044
1979 Jul 7 0508 1979 Jul 9 0636
1979 Aug 19 0646 1979 Aug 20 0922
1979 Aug 20 1814 1979 Aug 23 0118
1979 Sep 14 2344 1979 Sep 18 0800
1979 Nov 16 0244 1979 Nov 18 1812
1980 Apr 4 1945 1980 Apr 7 1457
1980 Jul 18 1440 1980 Jul 18 1920
1980 Jul 19 1304 1980 Jul 21 1720
1980 Oct 15 1756 1980 Oct 19 1132
1980 Nov 23 1723 1980 Nov 26 2347
1981 Apr 1 0813 1981 Apr 3 1929
1981 Apr 10 2347 1981 Apr 14 0035
1981 Apr 24 1652 1981 Apr 26 0228

1981 Apr 26 0900 1981 Apr 27 0752
1981 May 9 0510 1981 May 10 1858
1981 May 11 2258 1981 May 13 0038
1981 May 16 1527 1981 May 17 1639
1981 May 18 0707 1981 May 19 1903
1981 Jul 20 1854 1981 Jul 23 0322
1981 Aug 9 1019 1981 Aug 12 0915
1981 Oct 9 0239 1981 Oct 12 0835
1981 Oct 12 0932 1981 Oct 13 1044
1981 Oct 14 1856 1981 Oct 16 1516
1981 Dec 11 1701 1981 Dec 13 0841

[e¥oNoloNoNoRoRoNoNoRoloNoNooNoNoNoNooNojoNoleeolofooNoNoN o)



comp8.dir
d:\spectrum\comp8.hdr 1978 aug 15 0000 1978 aug 15 0000
d:\spectrum\comp8at.flx 1978 aug 15 0000 1982 jan 1 0000

Compd ml



BINARY CREATED 1987 NOV 21 04:54 Vgp
ISEE-3 8 Hr Composition Data (trend checked) i
¥

78/ 8/15 0: 0: O ;s START TIME OF FILE J“WW
82/ 1/ 1 0: 0: O ; STOP TIME OF FILE (;U
0 0 0800

TIME OF FIRST CHAPT. IN FILE 78/ 8/15 0: 0: O

Ne “Ne Neo

#0 RATE

T2 ~ TIME ;
#1 FLUX 7-HET I BSTP, HIGH GAIN

R2 1.0E-05 1.0E+05 HET I BSTP,HI RATE

L 0 32767 COUNT ON HET I BSTP,HI MATRIX
; TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 22.14 27.17 1.705 PROTON ; IB2 7
# 2 FLUX 9-HET I BST, LOW GAIN

R2 1.0E-05 1.0E+05 HET I BSTP,LO RATE

L 0 32767 COUNT ON HET I BSTP, LO MATRIX
: TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 30.01 45.09 1.598 HE4 : IL3 9
# 3 FLUX 12-HET II AST, HIGH GAIN

R2 1.0E-05 1.0E+05 HET II AST,HI RATE

L 0 32767 COUNT ON HET II AST,HI MATRIX
: TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 4.45 6.41 1.107 PROTON ; IIA2 12

I 7.08 12.83 1.283 PROTON ; IIA3 12

I 0.22 2.00 1.280 ELEC ; IIA2 12

I 7.08 12.64 1.217 HE4 : IIA3 12
# 4 FLUX 13-HET II AST, LOW GAIN

R2 1.0E-05 1.0E+05 HET II AST,LO RATE

L 0 32767 COUNT ON HET II AST,LO MATRIX
: TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 24.44 47.86 1.270 cl12 ; IIA3 13

I 12.71 24.76 1.283 N14 : IIA3 13

I 24.76 45.52 1.279 N14 : IIA3 13

I 9.50 13.01 1.273 016 ; IIA2 13

I 14.11 24.27 1.283 ol6 ; IIA3 13

I 24.27 45.08 1.282 ol6 ; IIA3 13

I 25.33 46.07 1.283 SI28 : IIA3 13

I 15.07 23.00 1.255 FE56 : IIA2 13

I 24.99 45.56 1.283 FE56 : IIA3 13
# 5 FLUX 19-VLET I, EVENT TYPE O

R2 1.0E-05 1.0E+05 MEAN VLET ET O RATE

L 0 32767 COUNT ON VLET Mean ET O MATRIX
: TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 1.90 2.82 0.259 cl12 : MD2

I 3.96 7.08 0.287 CcCl12 ; MD3

I 7.08 12.67 0.279 Cc12 ; MD3

I 1.90 2.81 0.287 N14 : MD2

I 3.97 7.02 0.287 N14 ; MD3

I 7.02 12.60 0.287 N14 : MD3

I 1.90 2.80 0.287 016 ; MD2

I 3.94 7.01 0.287 016 ; MD3

I 7.01 12.53 0.287 016 : MD3

I 1.90 2.80 0.287 NE20 : MD2

I 4.00 7.16 0.287 NE20 : MD3

I 7.16 12.58 0.287 NE20 : MD3
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# 6

#
2

; TYPE

7
R
L
Y
I
I
I
I
I
I
I

~e

# 8
R2
R2
R2
R2
R2
R2

#END

FLUX

1.90
3.97
7.10
1.90
3.98
7.01
1.90
4.02
7.10
1.91
3.96
7.13
1.90
4.01
7.11
12.55

FLUX

1.0E-05

0
E MIN

1.10
1.34
1.35
1.98
2.29
3.72
2.26

RATE

1.0E-05
1.0E-05
1.0E-05
1.0E-05
1.0E-05
1.0E-05

2.80
7.10
12.60
2.80
7.01
12.53
2.81
7.10
12.53
2.80
7.13
12.61
2.80
7.11
12.55
24.03

21-VLET II,

22-VLET II,

1.0E+05
32767
MAX
1.34
1.63
1.65
2.82
3.24
5.42
3.41

1.0E+05
1.0E+05
1.0E+05
1.0E+05
1.0E+05
1.0E+05

0.287
0.287
0.287
0.285
0.287
0.287
0.275
0.287
0.287
0.269
0.287
0.287
0.287
0.287
0.287
0.287

MG24
MG24
MG24
SI128
S128
S128
S32

S32

S32

Ca40
CA40
CAa40
FE56
FE56
FE56
FE56

NO NO NE NE NP NG NE NP NE Ne Ne NO Ne N N N

EVENT TYPE O

GEOM
0.252
0.272
0.187
0.214
0.221
0.227
0.206

EVENT TYPE 1

VLET II ET 1

MD2
MD3
MD3
MD2
MD3
MD3
MD2
MD3
MD3
MD2
MD3
MD3
MD2
MD3
MD3
MD3

COUNT ON VLET II
MODENAME EVENT TYPE

PARTICLE
HE4
HE4
HE3
HE4
HE4
HE4
HE3

Ne Ne Ne Ne Ne No “o

IILDI-(U)
IIL

IILZ2
IILZ3
IIA1H-(U)
IIAS

IID2
IID2
IID2
IID3
IID3
IID3
IID3

22
22
22
22
22
22
22

COWPX el 2z

MATRIX



ASCII
2-D V. 4.0 (x
; templ.dir

1978 Aug 15 0000
1982 Jan 1 0000
0 0 0800

#0 Rate

T2 TIME
F2 .01 1010

E2 1 100

S8 0 8

;F2 le-006

1 F2 1le-006
;F2 le-006
:F2 le-006
;F2 le-006
;F2 le-006
;F2 le-006
#End

0 1978 Sep 23
; IID2
1978 Sep 23
H IID2
1978 Sep 23
H IID2
1978 Sep 23
; IID3
1978 Sep 23
; IID3
1978 Sep 23
; IID3
1978 Sep 23
: IID3

o O O O O o

1978 Sep 25
; IID2
1978 Sep 25
H IID2
1978 Sep 25
H IID2
1978 Sep 25
; I1ID3
1978 Sep 25
; 1ID3
1978 Sep 25
H IID3
1978 Sep 25
H IID3

o O O O O o o

1979 Apr
; IID2
1979 Apr
; I1ID2
1979 Apr
H IID2
1979 Apr
; IID3
1979 Apr
H I1ID3
1979 Apr

o O O O o o
W W w w w w

y)

.
1 4

ISEE-

3

Intensity .

Energy

Name

1000
1000
1000
1000
1000
1000
1000

1400
1400
1400
1400
1400
1400

1400

2332
2332
2332
2332
2332
2332

2332

1440
1440
1440
1440
1440

1440

re——TI

1.10
1.34
1.35
1.98
2.29
3.72
2.26

8 H

1.34
1.63
1.65
2.82
3.24
5.42
3.41

1978 Sep 24

22
1978
22
1978
22
1978
22
1978
22
1978
22
1978
22

1978
22
1978
22
1978
22
1978
22
1978
22
1978
22
1978
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979

Sep
Sep
Sep
Sep
Sep

Sep

Sep
Sep
Sep
Sep
Sep
Sep

Sep

Apr
Apr
Apr
Apr
Apr

Apr

24
24
24
24
24

24

27
27
27
27
27
27

27

N N T - T

r Composition Data (trend checked)

HE4
HE4
HE3
HE4
HE4
HE4
HE3
1808
1808
1808
1808
1808
1808

1808

1348
1348
1348
1348
1348
1348
1348

0728
0728
0728
0728
0728

0728

Ne N Ne Ne Ne Ne N

IID2 22
IID2 22
IID2 22
I1ID3 22
IID3 22
IID3 22
IID3 22
. A \»\’ JV\
ekt 7 AL
39.6 1.38
41.5 1.24
3.12 0.402
14.2 0.48
37.2 0.718
28.6 0.464
1.25 0.124
36.2 0.418
24.4 0.301
2.03 0.103
5.44 0.094
7.98 0.105
2.46 0.0432
0.233 0.017
82.1 1.65
56.2 1.2
4.36 0.395
12.5 0.373
16.3 0.395
4.18 0.147

1.98
2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

1.34
1.35
1.98
2.29

3.72

3.24
5.42

3.41

2.82
3.24

5.42

09/10/89

hos
Spect

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4



o O O O O o o o O O O o o o o O O O O O o

o O O O o o o

IID3
Apr
IID3

Apr
IID2
Apr
IID2
Apr
IID2
Apr
IID3
Apr
IID3
Apr
IID3
Apr
IID3

Jun
IID2
Jun
IID2
Jun
IID2
Jun
I1ID3
Jun
IID3
Jun
IID3
Jun
IID3

Jun
IID2
Jun
IID2
Jun
IID2
Jun
IID3
Jun
IID3
Jun
I1D3
Jun
IID3

Jul
IID2
Jul
IID2
Jul
IID2
Jul
IID3
Jul
IID3
Jul
IID3
Jul

a aa a o o

(8]

(&)}

N N N N N NN (o) T © ) B N N o N © (I )

[« TN <) RN« ) N« N © AN ) N @)}

1440

0812
0812
0812
0812
0812
0812

0812

1542
1542
1542
1542
1542
1542

1542

2230
2230
2230
2230
2230
2230
2230

0108
0108
0108
0108
0108
0108
0108

22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979

1979
22
1979
22
1979
22
1979
22
1979
22
1979

Apr

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Jun
Jun
Jun
Jun
Jun
Jun

Jun

Jun
Jun
Jun
Jun
Jun
Jun

Jun

Jul

Jul

Jul

Jul

Jul

Jul

Jul

(=) T o) B e ) RN« N ) N « I @)

(o) T« ) B o I © N © N © I @)

O VW YV VYV YV YV Vv

O OO0 O O O O O

0728

1844
1844
1844
1844
1844
1844

1844

2146
2146
2146
2146
2146
2146

2146

1630
1630
1630
1630
1630
1630
1630

2044
2044
2044
2044
2044
2044

2044

0.111
0.19
0.19

0.0264

0.00585

174
105
13.2
18.3
23.9
7.18

1.63

40.9
26
2.24
4.87
5.8

0.236

25.7
15.5
1.32

2.52

0.385

0.115

0.0743

0.0235
0.0151
0.00537
0.00393
0.00363
0.000999

0.0006

4.41
3
1.26
0.83
0.877
0.355

0.216

0.36
0.251
0.0873
0.072
0.0726
0.025

0.0138

0.33
0.224
0.0779
0.06
0.0561
0.016

0.0112

2.26

1.34

1.35

2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

2.29

©3.72

2.26

3.41

1.34

3.41

1.34

1.63

2.82
3.24
5.42

3.41

1.34
1.63
1.65
2.82
3.24
5.42

3.41

1.34

1.63

2.82
3.24
5.42

3.41

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3



o O O o o o o o O O O o o o

O ©O O o o o o

© O O O o o o

we

1979
1979
1979
1979
1979
1979

1979

1979
1979
1979
1979
1979
1979

1979

1979
1979
1979
1979
1979
1979

1979

1979
1979
1979
1979
1979
1979

1979

IID3

Jul
IID2
Jul
IID2
Jul
IID2
Jul
IID3
Jul
IID3
Jul
IID3
Jul
IID3

N NN NN 9N

Aug 19
I1ID2
Aug 19
IID2
Aug 19
IID2
Aug 19
IID3
Aug 19
IID3
Aug 19
I11ID3
Aug 19
I1I1D3

Aug 20
IID2
Aug 20
IID2
Aug 20
IID2
Aug 20
IID3
Aug 20
I11D3
Aug 20
IID3
Aug 20
IID3

Sep 14
IID2
Sep 14
IID2
Sep 14
IID2
Sep 14
I1ID3
Sep 14
I1ID3
Sep 14
IID3
Sep 14
IID3

0508
0508
0508
0508
0508
0508

0508

0646
0646
0646
0646
0646
0646

0646

1814
1814
1814
1814
1814
1814

1814

2344
2344
2344
2344
2344
2344
2344

22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

Jul
Jul
Jul
Jul
Jul
Jul

Jul

Aug
Aug
Aug
Aug
Aug
Aug

Aug

Aug
Aug
Aug
Aug
Aug
Aug

Aug

Sep
Sep
Sep
Sep
Sep
Sep

Sep

O VW VW YV Vv VvV Vv

20
20
20
20
20
20

20

23
23
23
23
23
23
23

18
18
18
18
18
18

18

0636
0636
0636
0636
0636
0636
0636

0922
0922
0922
0922
0922
0922

0922

0118
0118
0118
0118
0118
0118

0118

0800
0800
0800
0800
0800
0800
0800

14.2
8.82
0.761
1.71
2.07
0.481

0.0807

6.9
3.66

0.256

27.6

18.8

4.13
6.13
2.18

0.255

0.101
0.37
0.621
0.308
0.0186

0.115
0.079
0.0275
0.023
0.0234
0.00833

0.00436

0.345
0.253
0.0811
0.0832
0.101
0.0543
0.0183

0.28
0.202
0.0691
0.0628
0.0707
0.0311

0.0136

0.0188
0.014
0.00422
0.00452
0.00542
0.00282
0.000882

1.98
2.29
3.72

2.26

3.72

2.26

2.82
3.24
5.42

3.41

1.34

2.82
3.24
5.42

3.41

2.82

3.24

3.41

© HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3
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O O O O O o o

O O O O O O o

1079
1979
1979
1979
1979
1679

1979

1980
1980
1080
1980
1080
1980
1980

1980
1980
1980
1980
1980
1680

1680

1980
1980
1980
1080
1080
1080
1980

1980

Nov 16
IID2
Nov 16
IID2
Nov 16
IID2
Nov 16
IID3
Nov 16
I1D3
Nov 16
I1ID3
Nov 16
IID3

Apr 4
IID2
Apr
IID2
Apr
IID2
Apr
IID3
Apr
II1D3
Apr
IID3
Apr
IID3

L I T T

Jul 18
IID2
Jul 18
IID2
Jul 18
IID2
Jul 18
IID3
Jul 18
IID3
Jul 18
IID3
Jul 18
IID3

Jul 19
IID2
Jul 19
IID2
Jul 19
I1D2
Jul 19
I1ID3
Jul 19
IID3
Jul 19
IID3
Jul 19
IID3

Oct 15
I1ID2

0244
0244
0244
0244
0244
0244

0244

1945
1945
1945
1945
1945
1945

1945

1440
1440
1440
1440
1440
1440

1440

1304
1304
1304
1304
1304
1304
1304

1756

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1980
22
1980
22
1980
22
1980
22
1980
22
1980
22
1980
22

1980
22
1980
22
1980
22
1980
22
1980
22
1980
22
1980
22

1980
22
1980
22
1980
22
1980
22
1980
22
1980
22
1980
22

1980
22

Nov
Nov
Nov
Nov
Nov
Nov

Nov

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Jul
Jul
Jul
Jul
Jul
Jul

Jul

Jul
Jul
Jul
Jul
Jul
Jul

Jul

Oct

18
18
18
18
18
18

18

N NN NN 9N

18
18
18
18
18
18

18

21
21
21
21
21
21

21

19

1812
1812
1812
1812
1812
1812

1812

1457
1457
1457
1457
1457
1457

1457

1920
1920
1920
1920
1920
1920
1920

1720
1720
1720
1720
1720
1720

1720

1132

6.98
4.38
0.386
0.882
1.12
0.264

0.0403

7.92
3.45
0.521
0.387
0.262
0.0224

0.0158

44.8
28.4
4.45

5.9

23.7
14.9
1.39
2.89
3.41
0.721

0.168

4.08

0.0607
0.0421
0.0148
0.0125
0.013
0.00468

0.00233

0.0478
0.0276
0.0127
0.00613
0.00466
0.00101

0.00108

1.51
1.05
0.495
0.318
0.372
0.171

0.0844

0.219
0.152
0.0552
0.0444
0.0447
0.0151
0.00932

0.0289

1.34
1.35

2.29
3.72

2.26

1.10
1.34

1.35

2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

2.29
3.72

2.26

2.

3.

5.
3.

1

1.

2.

3.

5.

3.

1.

2.

3.

3.

1

2.

3.

5.

3.

1

82
24
42

41

034

63

.65

82
24
42

41

34

.63

.65

82

24

.42

41

.34
.63
.65

82
24
42

41

.34

HE4

- HE4

HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
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o
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1980

1980

1980
1980
1980
1080

1980
1080
1980
1980
1980
1980
1980

1981
1981
1981
1081
1981
1981

1é81

1981
1§81
1981
1;81
1;81
1;81

1é81

1981

1681

Oct 15
IID2
Oct 15
IID2
Oct 15
IID3
Oct 15
IID3
Oct 15
IID3
Oct 15
I1D3

Nov 23
IID2
Nov 23
IID2
Nov 23
II1D2
Nov 23
IID3
Nov 23
IID3
Nov 23
IID3
Nov 23
IID3

Apr 1
IID2
Apr 1
IID2
Apr 1
IID2
Apr 1
IID3
Apr 1
IID3
Apr 1
IID3
Apr 1
IID3

Apr 10
I1ID2
Apr 10
IID2
Apr 10
I1ID2
Apr 10
I1ID3
Apr 10
I1ID3
Apr 10
I1ID3
Apr 10
I1ID3

Apr 24
IID2
Apr 24
IID2

1756
1756
1756
1756
1756

1756

1723
1723
1723
1723
1723
1723

1723

0813
0813
0813
0813
0813
0813

0813

2347
2347
2347
2347
2347
2347

2347

1652

1652

1980
22

1980
22

1980
22

1980
22

1980
22

1980
22

1980
22
1980
22
1980
22
1980
22
1980
22
1980
22
1980
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22

1981
22

Oct
Oct
Oct
Oct
Oct

Oct

Nov
Nov
Nov
Nov
Nov
Nov

Nov

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Apr

Apr

19
19
19
19
19

19

26
26
26
26
26
26

26

W W ww w w w

14
14
14
14
14
14

14

26
26

1132
1132
1132
1132
1132

1132

2347
2347
2347
2347
2347
2347

2347

1929
1929
1929
1929
1929
1929

1929

0035
0035
0035
0035
0035
0035
0035

0228

0228

0.215
0.544

0.71
0.247

0.0305

8.52
4.29
0.517
0.623
0.57
0.0754

0.0247

12.7
6.82
0.734
1.05
0.947
0.13

0.049

0.0202
0.00688
0.00611
0.00646
0.00281

0.00126

0.0586
0.0364
0.015
0.00919
0.00814
0.00218

0.00159

0.0851
0.0547
0.0213
0.0142
0.0125
0.00341
0.00268

0.199
0.131
0.0516
0.0368
0.0364
0.0139
0.00754

2.12

1.53

1.34
1.35
1.98
2.29
3.72

2.26

2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

1.34

1.65

2.82
3.24
5.42

3.41

2.82
3.24
5.42

3.41

1.34

1.65

2.82

3.24

3.41

1.63

HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4

HE4
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(@)

1981

1981

1981
1981

1981

1981
1081
1081
1981
1981
1981

1981

1981
1981
1981
1981
1981
1081

1681

1981
1681
1;81
1;81
1681
1;81
1681
1981
1681

1981

Apr 24
IID2
Apr 24
I1ID3
Apr 24
IID3
Apr 24
IID3
Apr 24
IID3

Apr 26
IID2
Apr 26
IID2
Apr 26
IID2
Apr 26
IID3
Apr 26
I1ID3
Apr 26
IID3
Apr 26
IID3

May 9
IID2
May
IID2
May
IID2
May
IID3
May
IID3
May
IID3
May
IID3

O OV VYV VU WV Vv

May 11
IID2
May 11
IID2
May 11
I1ID2
May 11
IID3
May 11
IID3
May 11
I1ID3
May 11
IID3

May 16
I1ID2
May 16
I1ID2
May 16
IID2

1652
1652
1652
1652

1652

0900
0900
0900
0900
0900
0900
0900

0510
0510
0510
0510
0510
0510
0510

2258
2258
2258
2258
2258
2258

2258

1527
1527

1527

1981
22

1981
22

1981
22

1981
22

1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22

1981
22

1981
22

Apr
Apr
Apr
Apr

Apr

Apr
Apr
Apr
Apr
Apr
Apr

Apr

May
May
May
May
May
May

May

May
May
May
May
May
May

May

May
May

May

26
26
26
26

26

27
27
27
27
27
27

27

10
10
10
10
10
10

10

13
13
13
13
13
13

13

17
17

17

0228
0228
0228
0228

0228

0752
0752
0752
0752
0752
0752

0752

1858
1858
1858
1858
1858
1858

1858

0038
0038
0038
0038
0038
0038
0038

1639
1639
1639

57.1
42.7
4.17
10.3
15.3
5.03

0.719

30.9
20.3
2.13
4.48
6.48
2.25

0.311

38.4
24.9
2.66
5.05

6.25

0.321

49.2
40.3

2.73

0.625
0.456
0.478
0.189

0.102

1.26
0.951
0.352
0.309
0.349
0.148

0.0712

0.319
0.227
0.087
0.0705
0.0785
0.0341

0.0162

0.558
0.394
0.153
0.117
0.121
0.0428
0.0258

1.01
0.804

0.248

1.35

2.29
3.72

2.26

1.34

2.29
3.72

2.26

1.35

2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

1.10

1.34

2.82
3.24
5.42

3.41

1.34

2.82
3.24
5.42

3.41

1.34

2.82

3.24

3.41

1.34

1.65

2.82

3.24

3.41

1.34

HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4

HE3
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1981
1981
1981

1981

1981
1§81
1;81
1;81
1681
1;81

1é81

1981
1681
1981
1é81
1681
1;81

1981

1981
1;81
1;81
1;81
1681
1681

1981

1981
1981
1981

1981

May 16
IID3
May 16
IID3
May 16
IID3
May 16
IID3

May 18
IID2
May 18
IID2
May 18
I1ID2
May 18
I1ID3
May 18
IID3
May 18
I1ID3
May 18
I1D3

Jul 20
IID2
Jul 20
IID2
Jul 20
IID2
Jul 20
II1D3
Jul 20
IID3
Jul 20
IID3
Jul 20
IID3

Aug
IID2
Aug
IID2
Aug
IID2
Aug
IID3
Aug
IID3
Aug
IID3
Aug
IID3

O VOV V VU YV vV Vv

Oct
IID2
Oct
IID2
Oct
IID2
Oct
IID3

O VW WV Vv

1527
1527
1527

1527

0707
0707
0707
0707
0707
0707
0707

1854
1854
1854
1854
1854
1854

1854

1019
1019
1019
1019
1019
1019

1019

0239
0239
0239
0239

1981
22

1981
22

1981
22

1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22

1981
22

1981
22

1981
22

May
May
May

May

May
May
May
May
May
May

May

Jul
Jul
Jul
Jul
Jul
Jul

Jul

Aug
Aug
Aug
Aug
Aug
Aug

Aug

Oct
Oct
Oct

Oct

17
17
17

17

19
19
19
19
19
19

19

23
23
23
23
23
23

23

12
12
12
12
12
12

12

12
12
12

12

1639
1639
1639

1639

1903
1903
1903
1903
1903
1903

1903

0322
0322
0322
0322
0322
0322

0322

0915
0915
0915
0915
0915
0915

0915

0835
0835
0835

0835

11.5
19.6
8.27

0.956

9.97
6.55
0.552
1.34
1.68
0.464

0.0741

7.71
5:01
0.422

1.02

0.312

0.0534

30
17.6
1.88
3.19
3.58

0.793
0.161

15.4
10.4
0.934

2.35

0.285
0.344
0.165

0.0715

0.0867
0.0615
0.0212
0.0184
0.0191
0.0074

0.00378

0.0637
0.045
0.0155
0.0134
0.0139
0.00507

0.00268

0.225
0.151
0.0585
0.0427
0.0418
0.0145

0.00836

0.119
0.0859
0.0305

0.027

1.98
2.29
3.72

2.26

1.10
1.34

1.35

2.29
3.72

2.26

2.29
3.72

2.26

2.29
3.72

2.26

2.82
3.24
5.42

3.41

2.82
3.24
5.42

3.41

1.34

1.63

2.82

3.24

3.41

1.34

2.82

HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3

HE4
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1981

1681

1681

1981
1681
léBl
1;81
1;81
1681

1§81

1981
1;81
1681
1681
1681
1é81

1681

1981
1;81
1981
1é81
1;81
1681

1581

Oct 9
IID3
Oct 9
IID3
Oct 9
IID3

Oct 12
IID2
Oct 12
IID2
Oct 12
IID2
Oct 12
IID3
Oct 12
IID3
Oct 12
I1D3
Oct 12
IID3

Oct 14
IID2
Oct 14
IID2
Oct 14
IID2
Oct 14
IID3
Oct 14
IID3
Oct 14
IID3
Oct 14
IID3

Dec 11
IID2
Dec 11
IID2
Dec 11
IID2
Dec 11
IID3
Dec 11
IID3
Dec 11
IID3
Dec 11
IID3

0239
0239

0239

0932
0932
0932
0932
0932
0932
0932

1856
1856
1856
1856
1856
1856

1856

1701
1701
1701
1701
1701
1701

1701

1981
22

1981
22

1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Dec

Dec

Dec

Dec

Dec

Dec

Dec

12
12

12

13
13
13
13
13
13

13

16
16
16
16
16
16

16

13
13
13
13
13
13
13

0835
0835

0835

1044
1044
1044
1044
1044
1044

1044

1516
1516
1516
1516
1516
1516

1516

0841
0841
0841
0841
0841
0841

0841

62.2
44.1

4.9
9.75
13.7
5.37

0.823

6.77
3.47
0.369
0.513
0.47
0.0655

0.0203

0.0296
0.0129
0.00562

1.13
0.83
0.328
0.259
0.283
0.131

0.0655 .

0.312
0.231
0.0765
0.0744
0.0837
0.0381

0.0162

0.0614
0.0385
0.0149
0.0098
0.00868
0.00239

0.0017

2.29
3.72

2.26

2.29
3.72

2.26

1.34

1.35

2.29
3.72

2.26

1.34

1.98
2.29
3.72

2.26

3.24

3.41

2.82
3.24
5.42

3.41

HE4

. HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3



BINARY CREATED 1987 NOV 21 04:54 ) N } j
ISEE-3 B.Eg lComposition Data (trend checked) C%jy , ”§:MMLQ¥£“—x
; > e
78/ 8/15  0: 0: O ; START TIME OF FILE »éiiﬁﬁﬁuiﬁie hCiViy
87/ 2/ 7° 0: 0: O ; STOP TIME OF FILE = ’c%ifﬁbm‘fﬁ ©
0 0800 o SRF T
; L Aswm oY ‘{{ .
; TIME OF FIRST CHAPT. IN FILE 78/ 8/15 0: 0: O ﬁmf¥mf’9 “
#0 RATE

T2 TIME ;
# 1 FLUX 7-HET I BSTP, HIGH GAIN

R2 1.0E-05 1.0E+05 HET I  BSTP,HI RATE

L 0 32767 COUNT ON HET I BSTP,HI MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 22.14 27.17 1.705 PROTON ; IB2 7
# 2 FLUX 9-HET I BST, LOW GAIN

R2 1.0E-05 1.0E+05 HET I  BSTP,LO RATE

L 0 32767 COUNT ON HET I BSTP,LO MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 30.01 45.09 1.598 HE4 ; IL3 9
# 3 FLUX 12-HET II AST, HIGH GAIN

R2 1.0E-05 1.0E+05 HET II AST,HI RATE

L 0 32767 COUNT ON HET II  AST,HI MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 4.45 6.41 1.107 PROTON IIA2 12

I 7.08 12.83 1.283 PROTON ; IIA3 12

I 0.22 2.00 1.280 ELEC ; IIA2 12

I 7.08 12.64 1.217 HE4 ; IIA3 12
# 4 FLUX 13-HET II AST, LOW GAIN

R2 1.0E-05 1.0E+05 HET II AST,LO RATE

L 0 32767 COUNT ON HET II  AST,LO MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 24.44 47.86 1.270 Cl2 ; IIA3 13

I 12.71 24.76 1.283 N14 ; IIAS3 13

I 24.76 45.52 1.279 N14 ; IIA3 13

I 9.50 13.01 1.273 016 ; IIA2 13

I 14.11 24.27 1.283 016 H IIA3 13

I 24.27 45.08 1.282 016 ; IIA3 13

I 25.33 46.07 1.283 S128 H IIA3 13

I 15.07 23.00 1.255 FE56 ; IIA2 13

I 24.99 45.56 1.283 FE56 H IIA3 13
# 5 FLUX 19-VLET I, EVENT TYPE O

R2 1.0E-05 1.0E+05 MEAN VLET ET O RATE

L 0 32767 COUNT ON VLET Mean ET O MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 1.90 2.82 0.259 Cl2 H MD2

I 3.96 7.08 0.287 C12 ; MD3

I 7.08 12.67 0.279 C1l2 ; MD3

I 1.90 2.81 0.287 N14 ; MD2

I 3.97 7.02 0.287 N14 ; MD3

I 7.02 12.60 0.287 N14 H MD3

I 1.90 2.80 0.287 016 ; MD2

I 3.94 7.01 0.287 016 ; MD3

I 7.01 12.53 0.287 016 ; MD3

I 1.90 2.80 0.287 NE20 ; MD2

I 4.00 7.16 0.287 NE20 H MD3

I 7.16 12.58 0.287 NE20 H MD3



I 1.90 2.80
I 3.97 7.10
I 7.10 12.60
I 1.90 2.80
I 3.98 7.01
I 7.01 12.53
I 1.90 2.81
I 4.02 7.10
I 7.10 12.53
I 1.91 2.80
I 3.96 7.13
I 7.13 12.61
I 1.90 2.80
I 4.01 7.11
I 7.11 12.55
I 12.55 24.03
;# 6 FLUX 21-VLET 1II,
# 7 FLUX 22-VLET 1II,
R2 1.0E-05 1.0E+05
L 0 32767
: TYPE E MIN MAX
I 1.10 1.34
I 1.34 1.63
I 1.35 1.65
I 1.98 2.82
I 2.29 3.24
I 3.72 5.42
I 2.26 3.41
# 8 RATE
1.0E-05 1.0E+05
1.0E-05 1.0E+05
1.0E-05 1.0E+05
1.0E-05 1.0E+05
1.0E-05 1.0E+05
1.0E- 05 1.0E+05
.01 20
.99 500
.099 6
.99 1010
F2_—99— 500

0.287 MG24 ; MD2
0.287 MG24 ; MD3
0.287 MG24 ; MD3
0.285 S128 ; MD2
0.287 SI128 ; MD3
0.287 S128 ; MD3
0.275 S32 ; MD2
0.287 S32 ; MD3
0.287 S32 ; MD3
0.269 Cca40 ; MD2
0.287 Ca40 ; MD3
0.287 CA40 ; MD3
0.287 FE56 ; MD2
0.287 FE56 ; MD3
0.287 FE56 ; MD3
0.287 FE56 ; MD3

EVENT TYPE O

EVENT TYPE 1

VLET II ET 1 RATE

COUNT ON VLET II ET 1  MATRIX
GEOM PARTICLE  MODENAME EVENT TYPE
0.252 HE4 ;  IID2 22
0.272 HE4 ;  IID2 22
0.187 HE3 ;  IID2 22
0.214 HE4 ; IID3 22
0.221 HE4 ;  1IID3 22
0.227 HE4 ; I1ID3 22
0.206 HE3 ; IID3 22
IILDI-(U)
IIL
IILZ2
IILZ3
IIA1H-(U)
IIAS
— 2!, { \/?/”
G4/G3-.05; 1.3 3He/4He \ @M{ﬂ L /é/ffk/
G5/F8; 2- 3 4He/O Y
F26/F8; 2- 3 Fe/O J e
HL/H2-1.; >1.1 H/He -~ o,
F8/F9; O Spectrum, ' o ﬁ;/@//




ASCII
Short intervals
78 aug 15 0000
85 jan 1 0000 T .
#0 Rate (R/TMQ‘LMIS
T2 Time
#End
1978 Sep 23 1400 1978 Sep 24 1808

1978 Sep 25 2332 1978 Sep 27 1348
1979 Apr 3 1440 1979 Apr 4 0728
1979 Apr 5 0812 1979 Apr 6 1844
1979 Jun 6 1542 1979 Jun 6 2146
1979 Jun 7 2230 1979 Jun 9 1630
1979 Jul 6 0108 1979 Jul 6 2044
1979 Jul 7 0508 1979 Jul 9 0636
1979 Aug 19 0646 1979 Aug 20 0922
1979 Aug 20 1814 1979 Aug 23 0118
1979 Sep 14 2344 1979 Sep 18 0800
1979 Nov 16 0244 1979 Nov 18 1812
1980 Apr 4 1945 1980 Apr 7 1457
1980 Jul 18 1440 1980 Jul 18 1920
1980 Jul 19 1304 1980 Jul 21 1720
1980 Oct 15 1756 1980 Oct 19 1132
1980 Nov 23 1723 1980 Nov 26 2347
1981 Apr 1 0813 1981 Apr 3 1929
1981 Apr 10 2347 1981 Apr 14 0035
1981 Apr 24 1652 1981 Apr 26 0228

1981 Apr 26 0900 1981 Apr 27 0752
1981 May 9 0510 1981 May 10 1858
1981 May 11 2258 1981 May 13 0038
1981 May 16 1527 1981 May 17 1639
1981 May 18 0707 1981 May 19 1903
1981 Jul 20 1854 1981 Jul 23 0322
1981 Aug 9 1019 1981 Aug 12 0915
1981 Oct 9 0239 1981 Oct 12 0835
1981 Oct 12 0932 1981 Oct 13 1044
1981 Oct 14 1856 1981 Oct 16 1516
1981 Dec 11 1701 1981 Dec 13 0841
1982 Jan 31 0008 1982 Feb 1 0244
1982 Feb 1 2300 1982 Feb 4 2156
1982 Mar 7 0630 1982 Mar 9 2158
1982 Jun 7 0545 1982 Jun 10 0441
1982 Jul 10 0241 1982 Jul 12 1600
1982 Jul 12 1752 1982 Jul 13 0848
1982 Jul 14 0644 1982 Jul 15 2156
1982 Jul 22 2047 1982 Jul 25 1215
1982 Nov 22 1813 1982 Nov 25 1517
1982 Nov 26 0648 1982 Nov 27 2324
1982 Dec 8 0455 1982 Dec 11 0351
1982 Dec 17 1057 1982 Dec 19 0429
1982 Dec 26 0348 1982 Dec 29 1356
1983 Feb 3 1456 1983 Feb 4 0908
1983 Feb 5 0320 1983 Feb 7 0736
1984 Feb 19 0349 1984 Feb 22 1357
1984 Mar 14 0512 1984 Mar 16 1312
1984 Apr 25 2057 1984 Apr 26 1249
1984 Apr 27 0249 1984 Apr 29 1049
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| 1) Files fw”

AN INTRODUCTION TO TIMPLT
D. V. REAMES
6/1/80
'wThe‘TlMPLT program is an interative graphics program for the study of
time-ordered data ﬁia those’Vector General (VG) graphics unit on the PDP
11/70. kThe program will handle any properly formated data files in either
of the two circa-1980 formats. Programs exist to generate properly formated

data files from output of the‘Voyager, ISEE and IMP fliux programs on the

IBM 360 and from the ISEE data-pool tapes.

TlMPLT is a second-generation version::of the FLXPLT program written
by T. Conlion. In comparison.it has been enlarged to permit nultiple
data files and the simultaneous presentation of multiple time histories
{e.g. several particle species) on either of two arbitrarily—sealéd
plot panels and also to present multiple energy spectra at a given time
on a separate panel. Many of the FLXPLT features are retained however the

user interface is drastically altered.

In this next section we define the constructs recognized by TIMPLT

and give examples of the commands that manipulate them. Details of the

L‘command syntax are presented later. The following descriptions~assume

i some familiarity with the 11/70 and VG that can be acquired by demonstrations.

A Concepts

The TIMPLT program recognizes and manipulates three different entities;

files, plot Eane and data elements as follows

', Files.are feferenced_fy capital letters A and B (and ‘possibly more). These

‘“i 1etters are associated with.the standard,predefined data files (named by‘the

| fj(fll/?ﬂ nonventions) by typed ommand on the VG keyboard.




FILE A = RDl: {200, 122] V112HRAV,.FLU

or o
FILE B = [200,.105] POOL.DAT .

If a valid file exists, a‘numerically ordered*list-of quantities on the file
will appear (see Fig. 1). The lists may be reaccessed at any time by typing
File A |

or
File B-

R
-+

'A file may be redefined at any time. The program requires that at least one

file be defined before any other commands are allowed.

2) Panels
A panel consists of.a plotable box with tic marks, vertical and horizontal
scaling and coarse and fine grid linmes. Three (armmdrebipanels are defined, two t
histories and one (er:more) specrrnn;: The command
- PLOT 1
will display the first panel (similarly for 2 and 3).
PLOT BOTH

will display panel 1 over panel 2,

| Default scaling of the time axes is taken from the first file entered and
attempts to span the whole file.(or the first 240 poings; whicheverlisﬂless);

| The scaling parameters are displayed by typing"

SCALE 2 _

(see Fig. 2). This display may be cursor edited using"

. EDIT 2
When the fields have been changed as desired carriage—return will enter the
new data or pressing button 2 will abort the process,leaving the old scaling
unchanged;(Standard VG features use FS and BS to move within a field and + to

change from field to field.).



3
The physical size of the plot X SIZE and Y SIZE should not éxceed
4000, If the Y SIZE of plots 1 & 2 are too large, the plots will oveflap. '
The row of buttons.available when plots are'displayed are toggles

that display or omit:

button function

8, 16 box and tic marks

9, 17 coarse grid

10, 18 fine grid ’

11, 19 vertical scale

12, 20 horizontal scale -

13, 21 ‘ title

14, 22 elements (ﬁlotted points)

15, 23 elements titles

7 Panic button - aborts program

When both panels are displayed buttons 8 -~ 15 affect panel 1 and 16 - 23

affect panel 2.

3) Elements

An elemept consists of a single entity or ratio of two entities
avéilabie as a function of time ( or a function of energy). Referring to
Fig. 1, an element could be defined as A45/A26; the Fe56/016 ratio in the
2.0 to 2.9 MeV/nucl. interval as a function of times A spectral element
‘woyiaiﬂﬁbéis’!@ﬁiiiésl;_é.s""‘aliiénéfrgx;;fi%érvals, with: the same specles name at a

specific itime.: It would be distinguished from a time history element by being

dssigned:t

| Elements ar

e Teferenced either by EL, E2, E3 . . . or by lower case letters
a, b,“t. An elément'for 3 properties; 1) the panéllon which it will appear,

2) the file data»it3£0ntains and, 3) the symbol to be plotted.



An ekample of element definition might be

a = P1, A45/26, '*!
The first and last property may be omitted - they will be defaulted to
Pl and 'ai. Once defined any of the above properties'may be changed, e.g.
| a="R'
will change the symbol (the éymbol 'blank' evokes a histrogram plot);
If more than 1 property is specified they must be in the order given above.
The delimiters may be either commas or blanks (or both). The current
definition of an element may be found by typing the elements name.

When a ratio is specified, both quantitites must come from the same
file. For spectral ratios, the file is scapned for pairs of entries with
8 character names the same as those specifiégf;(e.g. A45 is '"FE56' and A26
is '016"') and with upper and lower energies that are equal within tolerance
(presently 5% and 20% respectively).

- Presently, 8 elements may be defined.

B Operation

The program is evoked by typing
| RUN [200, 105] TIMPLTS | |
where $ is the eséape key. All subsequent operations take place at the VG
console aﬁd keyboard.

Commands are typed on the bottom curéored line on the VG and entered,
when complete, using the carriage return key. A prompt appears initially
to,show'fhat a file name must be entered, also appearing is a brief list
of commands that can be réaccessed with the HELP command--this list will

always be current.



After a file name has been entéred, commands may entered in any
order. The inpuf syntax is designed to be very flexible. Generally a
command may be abbreviated to as few as 2 letters and may consist of any
combination o{ upper and lower case. Blanks may be inserted liberally
between fields but not between digits of a number or letter of a command.

Geﬁerally, letters may be typed in gither upper or lower case with the
exception of: |

1. File letters must be upper case (e.g, File B or A45)

2. Element symbols must be lower case letters a, b, ... or the
or the upper case alternativegl, E2, ....

Once plots have been created you c;n advance by one plotted time
interval using the NEXT cémmand and back up using the BACK com;and. If
panels 1 and 2 have the same time interval, both will be moved if either
is.

The object field of the PLOT, SCALE, EDIT, NEXT or BACK will default
to the current panel or scale‘(if one is.displayed) or to panel 1. The
latter two commands will not operate unless panels are displayed.

The commands NEXT and BACK return tbeir own names rather than a blank
line after successful execution. This permits a raﬁid sequence of foreward
and backward moves simply by pressing éarriage—return and is especially
useful for spectral plots.
| The program may be terminated via thg STOP command or button 7.

The system will'perﬁit plotting many Points on a few elements or a
few points on many elements. Restraint shoﬁld be exercised on the number
of panels and plotted points since the VG system does not élways fail

gracefully.



Appendix A. A Terse Guide to the Programming

For those who wish to alter the code, all Fortran files are specified
in [200, 105]FORTIM.CMD. Task building is controlled by TIMPLT.CMD in
the same library, and overlay control by TIMPLT.ODL.
' The program subroutines intercommunicate primarily by 3 COMMON
blocks: PLOTCM (FLXCOM.FIN) contains the'current status of all files,
panels and elements; CONTR (FLCMD.FIN) is used in command and control
languagelprocessing;bPBUF(BUFR.FTN) is a bnffer used during element plotting.
The program nucleus, TIMPLT, only monitors buttons and awaits commands,
major sections of the program are: |

1. COMMAND - interprets typed commands
READEL - interprets element specifications

2. REPLOT (with RESTAT "REPLEL, RESTEL, ALLOFF and BOTH) supervise
the status,-creation andwdestructlon of plots.

3. NEWPAN - supervises panel plotting
BOX - plots the Box and grids:
FSCALE - labels time histories
-ESCALE - labels spectra
TIC - automatic selection of tic mark scaling

4. DRAWEL - draws time history'elements
DRAW3 - draws spectral elements

5. NEWFIL (& LISTFI) - open f11es and createfile dlsplay

. q

6,_»SCALE (& SCEDIT) - superv1se display and edit of plot scale parameters
S f ' ) Sr
Other subroutines are essentlally utilitles except CINIT and PINIT which

prov1de command flle and panel 1nitiallzat10n (and default conditions)
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RERAMES1.DAT

1979 41 0: D: O TO 1979 43 12: 0: O

0: O RVERRAGES FROM

4. 4QUE 00 - 6.40BE 0O
6.496E 00 - 1.335E 01
1.527E 01 - 2.258E 01
2.343E 01 - 5.534E 01
4. 4S6E 00 - 2.223E 01
1.345E 00 - 1.683E 0O
4.523E 00 - 6.562E 00
1.515€E 01 - 2.213E 01
2.308E 01 - S5.513E 01
1.346E 00 - 1.689E 00
2.056E 00 - 2.878E 00
4.475E 00 - 6.U4UBE 0O
6.410E 00 - 1.308E 01
1.502E 01 - 2.206E 01
2.311E 01 - 5.514E 01
2.000E 00 - 2.S03E 00
4,uyyuye 00 - 6.4U37E 00
6.U37E 00 - 1.305E 01
1.523E 01 - 2.2U0E 01
2.333E 01 - 5.540E 01
2.002E 00 - 2.903E 00
4.4Yuo0E 00 - B.U3LE 0O
6.431E 00 - 1.301E 01
1.507E 01 - 2.226& 01
2.329E 01 - 5,518E 01
2.000E 00 - 2.500E 00
4,4US8E 00 - 6.UU3E 00
6.4U43E 00 - 1.30UE O1
1.506E 01 - 2.215E 01
2.323E 01 - 5.5894E 01
2.008E 00 - 2.901E 00
4.423E 00 - 6.USS5E 00
6.4SSE 00 - 1.30SE 01
2.324E 01 - S.S54SE 01
2.011E 00 - 2.801E 00
4,uU25E 00 - 6.UYUOE 00
6.440E 00 - 1.306E 01
2.321E 01 - S5.S5S56E 01
2.015E 00 - 2.8901E 00
4,4u6E 00 - 6.426E 0O
6.426E 00 - 1.305E 01
2.321E 01 - 5.524E 01
2.007E 00 - 2.90lE 00
4.431E 00 - B6.436E 0O
2.002E 00 - 2.802E 00
4,US50E 00 - 6.422E 00
6.422E 00 - 1.305E 01
1.501E 01 - 2.203E 01

01 -

2.321E

L

5.551E

FILE A=REAMES1.DAT

MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeVY
MeV
MeV
MeVY
MeV
MeV
MeV
MeV
MeV
MeV
MeV .
MeY
MeV
MeV
MeV

“Mev

MeV
MeV .
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeV
MeY
MeV

PROTON
PROTON
PROTON
PROTON
DEUTRON
HE3
HE3
HE3
HE3
HEY
HEUY
HEY
HEY
HEUW
HEUY
Cie
C12
c12
C12

FLUX
FLUX
FLUX
FLUX

FLUX -

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

FLUX

FLUX
FLUX

FLUX

FLUX
FLUX

FLUX

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

"FLUX

FLUX
FLUX
FLUX
FLUX

FLUX -

FLUX

FLUX

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

FLUX

AMEAN - (IA2
(MEAN - (IA3
(MEAN - (IA3
(MEAN - (IA3
(MEAN - (IA3
(MEAN - (ID2
(MERAN - (ID3
(MEAN - (IA3
(MEAN - (IR3
(MEAN - (ID2
(MEAN - (ID3
(MEAN - (IA2
(MEAN - (IA3
(MEAN - (IA3
(MEAN - (IA3
(MEAN - (ID2
(MEAN - (ID3
(MEAN - (ID3
(MEAN - (IA3
(MEAN - (IA3
(MEAN - (ID2
‘(MEAN - (ID3
(MEAN - (ID3
(MEAN - (IA3
(MEAN - (IA3
(MEAN - (ID2
(MEAN - (ID3
(MEAN - (ID3
(MEAN - (IA3
(MEAN - (IA3
(MEAN - (ID2
 (MEAN - (103
(MEAN - (ID3
(MEAN - (IA3
(MEAN - (ID2
(MEAN - (ID3
(MEAN - (ID3
(MEAN - (IA3
(MEAN - (ID2
(MEAN - (103
(MEAN - (ID3
(MEAN - (IA3
(MEAN - (ID2
(MEAN - (ID3
(MEAN - (ID2
(MEAN - (ID3
(MEAN - (ID3
(MEAN - (IA2

(MEAN - (IR3

), (11R2))
), {11R3))
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(11R3))
(11A3))
(I11R3))

(110213

(1103))
(I1IR3))
(11R3))
(11G62))
(1103))
(1I1R2),
{IIA3))
(1IR3))
(ITA3))
(11D2))
(11D3))
(11D3))

(1IR3))

{IIAR3))
(1102))
(1103))
(1103))
(IIA3))
(ITA3))
(1102))
(11031}
(1103))
(IIAR3))
(I1R3))
(11021
(1103))
(1103))
(11IR3))
(11D2))
(1103))
(110311
(1IA3))
(1102))

(103 3. (1

(1103)) -

(11D3))
(11A3))
(1102))
(1103))
(11021}

(1103))

(1103))
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- PLOT 1

2N =€

ISEE-3

FLUX FOR THE PERIOD 2/10/79 0: 0: O TO

BEGIN 1979:  Y1: 0: 0

END  1879: u3: 18: O

YMIN=  0.100E-02  YMAX= 0.100
XSIZE= 3753 YSIZE= 1500



HELP
FILE
FILE

SCALE
EDIT
- PLOT
PLOT

COMMAND  (EG.)

A= NAME.DAT
B

-

BOTH

NEXT

BACK

El= P2, AS/AB, 'x°

E3

STOP -

ENTER FILE NRME:

FILE A=>

RCTION

-DISPLAY THIS LIST

-SELECT NEW FILE A R
-DISPLAY FILE LIST FOR FILE B

-DISPLAY SCALE DATA FOR PANEL 1 A
-CURSOR EDIT SCALE DRTA FOR PANEL 2
- (BUTTON 1 RESETS WITHOUT CHANGE)
-PLOT PANEL 1
-PLOT PANELS 1 AND 2 . ‘
(BUTTONS 8-23 SELECT GRIDS & LABELS
-ADVANCE PANEL (S) T@ NEXT TIME INTER
-BACK UP TA@ PREVIBUS TIME INTERVAL

-DEFINE ELEMENT[CURVE) 1 ON PANEL 2

‘AS THE RATIO OF THE OBJECTS S &6
ON FILE A. USE SYMBOL %Y, '
~DISPLAY CURRENT DEFINITIOGN OF EL. 3

-CLOSE FILES..GET OFF VG, STOP.
(BUTTON 7 HAS SAME EFFECT)

Fl6 3
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~THTS DNCUMENT DESCEIRES THE FLUX FILE FNRMAT AND FLXMA2 UTILITY PROGRAM., ~ =
o EEFEEREFREREEAF BN F ERRRRRR AR R RS KRR R R R R RO R R R RR PR OO KRR R Rk

AN RLTERNATE STRUCTURE FOR THE FLUX DATA FILES USED BY TOM CONLN'S
4¥%XPfT4“DRﬂGFﬁ+—¥b<~#ﬁh—%PEp PEVELOPED g e o e ommee - e

T T Ak o WS W W R W Wa R R BT T e WY e B W

1N THE NEW FORMAT, THE “T- FILFS" ARE MERGED WITH THF MAIN DATA FILE, !
_wEHHSmFLWiItAllhﬂ_iﬂxﬂuwﬁﬁ.Fﬂu.A_SEPARAThuﬁi -FILEY., THE.STRUCTURE DFE THE . . __]
NEW FITE IS AS FOULLOWS:

—RECORDS }an~1+wGBT%S—l~S&¥¢-%S ~THE—BR IGENAL—FORMAT—OF—THE-CONLON- ——
DIRECTORY OR "T=FILE". THE PARAMETER LCOUNT :
1S NOW THE TOTAL NUMBER OF RECORDS IN THE

— T UFILE (S24NORINS ¥ NUMBER OF TIMETDATATRECORDS). R

__RECORDS NDBINS+3. TO e - _ . _
LCDUNT DATA RECORDS IN THE SAME FORMAT AS THE ,
, ORIGINAL CONLON DATA RECORD FORMAT.

THE 'RECORDSIZE' OF THE NEW FILE IS COMPUTED AS MAX(2+2%NOBINS,33)., :
NOTE THAT THE 'RECORDSIZE' PARAMETER OF THE 'OPEN' STATEMENT ONLY {
TNEEDS TN SE SPECIFIED WHEW & FILE 15 DPENED FOR WRITING. =~ ~ 7=

Sy G S S g W WE AR W=

- = -
— A T M m — VA

___THF PROGRAM_FLXPL2 (IK [200,102)) IS A MODIFIED VERSION OF THE
—-ORIGTH AT —FLXPLT-PROGRAMs—FLXPL2-READS-THE-NEW-FILF-—FORHAT AND-- e
PRESERVFES ALL OPTIONS OF THE ORIGINAL FLXPLT.

S W W P e we Bh BN T BA D AR AR BE 6 ue SR SN S8 W6 W ST GR W

e THE . PROGRAE_FLXMA2 (IN_{200,102]) TS AN EXPANDED. VERSION. .OF THE PROGRAM. -
FLXMAN AND IS A GENERAL PURPOSE UTILITY FOR MANTPULATING (MERGING,
REDUCING, LISTING, AVERAGIMNG) FILES IN THE FLUX FILE FORMAT. THE

—PROGRAW-—HAS FIVE{ 5 RASIC-OPTIONSs e e

1 = "HORIZONTAL MERGING" = CONCATENATION OF FILES WITH IDENTICAL AVERAGING
' BER NUMBERS “AND IDENTIFTICATIONS OF BINS,: R
AND NO TIME OVERLAPS. THE FINAI, NUMBER OF BINS
— ON THE MERGED .FILES = INITIAL. NUMBER.CE BIN3 ON ..
EITHER OF THE TWO INPUT FILES, THE BASE YEAR AND
: OUTPUT FILE NANE ARE SPECIFIED BY THE USER (DEFAULT
e e ASE-YEAR—FS-THE-SMALLFER OF -THE-BASE-YEARS- IN THE

Tﬁﬂ INPUT FILES OR 1977).

= TYERTICAL WERGING®™ = MERGING OF FILES WITH TDENTICAG AVERAGING PERIODS ™ -
BUT OTHERWISE NOT CONSTRAINED, THE FINAL NUMBER OF
BIHS_ON THE_MERGED. FILE .= _SUM OF THE NUMBER OF BINS
I8 THE TWO INPUT FILES. BASE YEAR AND OUTPUT FULE
NAME ARE HANDLED AS IN OPTION 1 ABOVE,
3 = "STRIPPING",LTSTING = THIS OPTION ALLOWS THE SPECIFICATION OF A SURSET OF
BINS AND TIMES FROM A GIVEN FILE TO BE LISTED ON
“—THE TINE PRINTER AND/OR WRITTEN TO A NEW OUTPUT FILE.
“STKIPPING" IS OFTEN USEFUL WHEN COMBINED WITH,
_ "VERTICAL_MERGING"_ TQ CREATE_A_COMBINED DATA FILE .. _.
FROY Tw0O DR MORE LARGE INPUT FILES SO THAT
£.C. SPECIFIC BINS OF DIFFERENT SATELLITES CAN BE
DIRECTLY-COMPARED, —BASE YEAR-AND QUTPUT-FILE_(IF -
DESTRED) ARE SPECIFIED AS IN NPTIONS 1,2 ABOVE
THE INPUT FILE IS SPECYFIED WITH TWO TRUE,FALSE
OETTIONS TO CONTROL WHETHER A PRINTER LISTING AND/OR
DISK FILE OUTPUT ARE REQUIRED, THE PROGRAM HAS
_ QBETINNS TO_ALLOW_A LISTING OF INDIVIDUAL BIN_LABELS .
AT THE TERMINAL FOR SELECTION OR DIRECT SPE crrtcarﬁm
OF RANGFS OF BIN NUMBKRS TO BE TRANSFERRED, THE
é%ﬁbYSTS~BPwN8N-GONTIGUDUS~?IMEwIN%ER%AbSwIS~ALLOth¢~

s

L
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— 4 = RKVERAGING = AII{)GI’IS THE AVERAGING 0OF DATA OVER TIME WITH OPTTIONS

TO SELECT THE METHOD 0OF AVERAGING, CONSTRUCT EITHER :

PERIODIC OR_NON-COLTIGUOUS TIME INTERVALS AND. . TO _ .

LIST AND/NR WRITE THESE PESULTS TO LINE PRINTER/DISK

AS IN QPTION 3 ARQOVE I¥ THE PERIODIC MODE, AN

- AVERAGING PERTND—IS— :PECIFIEn ANOT -HECESSARILY AN-——- -

EVEN MULTIPLE OF THE IHPUT FILE AVERAGING PERIOD) AND
THE PROGRAH NNES THE AVERAGING. FOR AVERAGING

TTAOGETHER NON-CONTIGUUOUS THNIERVALS, NO AVERAGING —
PERIOD IS SPECIFIED RUT THE LIMIT OF THE GROUP

e . JOE._TIMES IS. IMNDICATED EY SETTING ISYR = =24 .

THREE(3) AVERAGING PQOCE?UFES ARE CURRENTLY ;
ALLOWED-BY-THE - PROGRAM (1)} —1/SIGHA -SQURRE—
(WITH ZERO FLUX,ERROR TIFES WEIGHTED BY THE ;
AVERAGE WEIGHT OF ALL NOM=ZERD POINTS): ;
(ZY N0 WETGHTING (DIPECT EDDITION OF FLUXES):y 77
(3) ADDITION NF COUNTS COMPUTED FROM EACH FLUX ;
BY THE EQUATION. (FLUX/FERORIX*%¥2 WITH DETECTOR .
ACTIVE TIMES PROPORTIOKAL TO COUNTS/FLUX. ;

~ 5= AT e P HEA-REFORMATING - = AUTOMATIC -PROCEDURE—TO—CORVERT FILES—IH—THE — —
o ; OLD CONLON T®O FILE STRUCTURE (DIRECTORY PLUS :

DATA FILE) TO THE KEw® OFE FILE STRUCTURE.
THE INPUT FILFS CURREFTLY FUST RESIDE OF THE ~—
DEFAULT DISK: THE DUTPUT FILE IS ASSIGNED THE
NAME_QOF THE_ IKPUT FILFE ¥YTH A VERSION NUMRBER
TNCREMENTED BY 1, THE PRINT AND WRITE OPTIONS
ARE DUMMY PARAMETERS IN THIS OPTION, NOTE THAT
BORMAL—EXECHTTION GF _THE-PROCEDURE. SHOULD RETURN ————
'STAT' VALUES IN THE CO¥PLETION MESSAGE OF ZERD(O).

ALL, OPTTONS (EXCEPT 5) ALLO¥W ACCESS TO FILES 0% ANY DISK DEVICE (DBO RDl.
e PX O, DXL AND _ANY. LIBRARY, OPTIONS_1,2,5. GEMERATE LITTLE_OR_NO. BRINTER DUTPUT. ___
THE BASE YEAR DF THE OQUTPUT FILE CAN BE ALTERED EXCEFT IN OPTION S,

“*MTHiS~ﬂG€ﬂﬁENT*{5_STGREB*%N~W“{%GQTTG23FL*FIEE.SSC . - — -
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310CT79 13.24054 = VOL=KISKS, DSN=ZPPAS.FLXPF 0T« SOURCE MEZMBEI=FORMAT

IMP FLJUX PLOT FRCGREAM === OUTPUT TAPE FORMAT 5/01/79 ,
2o ot
e Aok R R AR AR R A R kol iR skl b ok A skok Sokookoak ok ok sk skakok ok skooh ko ob b ol koot sk sk ek o kol ok R ool sk e kol skodog Solook
—b (oo
HE ADER RECTRLS? -6 r \
per dec s
RICOKRD ®ORD FOPMAT DESCRIPTICH ~
: 1-20 g0A1 US'R TITLE v i e
2i-%7 7 1A U4 TIME CF FLUX PL 7 PROGRAM / & T, 4 be
28 156 AVERAGING INTERVAL (MIN) Ay A~
9 1 MUMBER T BINS C;(A&ba) decls J
%0 144 PLTT PUITT 19 TERVAL (#I) v
31-€0 RPARE (Z1ROS)
2 i-7 PARTICLE 1 ABT! FOR 15T BIY Keep
- IMP NUMBIR (6.7 OR 2) FOR 1ST BIN fep
4 OWER EN'RGY (MEV) FIR . ST BT pohed
5 UPPER ENERGY (MEV) FCR 18T BIN wee f 'y Al
& \ AVERAGE LNERGY (MEZV) FAR 1ST BIN - i e o
7 NOEMA{ TZATICN FACTAR F R 15T pIr 1 } :
g-312 F Y 10 REX NIMBERS FOK 15T BIN - $oomat
13-24 =" a"5 WORDS f-12 FOF 2ND BIN
2E-36 AS WCNDS .-1Z FCR 3RD BIN
z7-48 AS WCRDS =12 FOR 4TH BIN
o 4660 AS WORDS i-1Z2 FOK S5TH BIN
B '~ €0 AS RFCARD 2 FOR BINS  6-30
4 1~ €0 AS RWEIRD 2 FPR BINS 1115
5 1- €0 AS RECORD 2 FOR BINS 1€6-20
5 €0 AL RECORN 2 FrR BIMS 21-25

Fo gesiok ok %K A i ko ook ok o ok okofe e e oteste e okt el stk sl sk R ok e sk ok sfe sk sfeo ok 3ok ook e e ke s sk st bl kol e s ok ke ok

SATA R CIRDS?

WORD Hw FONMAT , DESCRIPTINM,
. T START TiM’ e MOAMTH
z IT%2 DAY T oMTomTH
z 1 12 YTAR - 19500
Z T2 HOUR
3 - Tk MINUTHE
z T2 STCOND N I
4 Tag SECTMDG TF O THI START YIAR - -
5~7 G I%2) 5TOP TiMES SAMIZ AS WORDS -0
8 1%4 SUCANS OF TH STC® ¥ AR
9 R%x4 FLUX FeR 55T BID
(CCUNTS/{(SEC CM2 53TfR MEV/MN))
Y IR TRROR 1M FLUX ORI ST RHIN
(CTUNMTS/(SEC CM2 S3TIR MEV/™))
1i=-12 2{R%4) FtUX ARD ERRCR FOR 2ND BIN
id=i4 2{R*4) FLUX ATHY LRRIR FOR OFRT BIAY
N S . . : .
) ]7"3' s . ° w ®
°  19-¢e ¢ . 3 = o - .
BYASES) 2(F 4) FLUX AND CRRCE FOR 257TH 8S1I¥
33— 00 SPARS (ZER 3)

gk ket Ak 64 sk Sk ol ek dofodestei kel Rk ok et ok o ok koo i ok ook okl ol ok R ek ek sk doleokk

TEND B MIMBER ek 50 REC RLS F%f-l'}(gi‘s*;ﬁ_[ e ok e e sk kR Rk i R R RoR o R R s ek R R R R R ko e ook ek e e ok ko ek e Ak



Blank Spacer Page



PDP-11/70 FLXPLT User's Guide

The FILXPLT Program generates a time hxstory or a spectral (Flux vS. energy)
plot on the PDP-11/70 Vector General. The program runs from two data sets
which are described in the appendix. The data set format can be checked by .
running [200, 102}FL‘§\'IA1\ to generate a listing.  To run. FLXPLT the
user enters: . I . e ‘

RUN E)OO 1023 FLXPLT$ where S = the ESC key
then enter the time option after a prompt as for exafnple
28 o S o
then enter the data set name after a prompt as for example:
DPT7879. DATS -
the prompt will return the number of records in the data set.

The user then goes to the Vector General (VG) LIST mode. displays bm;% REN

The VG is in list (L) mode with lights 0, 2, 12 on. P
LIST Mede: ; <

0: changes from ratio to-non ratio or V/v._ .
In ratio light 3;13 are also lit up
2: moves N up on list
12: moves N down on list : : - e
3: moves D up on list
13: moves D down on list
Ratio mode calculates and plots ratio between N bin/s; and D bin
CR (carriage return) plots bin from PLOT mode -
PLOT mode:
Press on the keyhoard the following keys for the fc.ﬂiowing functiohs;
E: exit FIXPLT
CR: plot next bin

T: advance time



V:

lights: 1: retur ntoplot e R

: to get back to List mode

change scale

curser appears under upper limit - .. - .. . . .

— to move c{i'rsér‘ -

" ﬁ_,2j=f"??i.%i}g%'_‘?ét“é?fff?éé?}%i}é?iifd Logorv/y '~ T

type in new limits-in E-format-- oo

B: display begmmna time with curser to alter hchts on: —1-—press-to get -

back to plot

display grid lines, press again for more - — — - e

time pl(:»’c’cmor mode (blinking cross appears and hcrhts form cross.
Press lights to move cross.) s: halfs increment

press center to dxsplav flux and time at eross —— o i

CR: erases cros return to plot N _ ' A" : l— i
S: spectrum appears T T e e
T movesforvardintime— - o

CR: time ‘hlstory*plot with cross again— -
F: restore increment— o -
M: change from hlstocrram ﬁa'ézﬁlnt Dlot wﬂ:h error bars or V/V m:;:i
hardcopy by preasmcr Spec BS together then type CPYS on main console
-2- e




APPENDIX ~

For each data set, there exists two files - a directory file and a data file.”

Presently, the dlrectory fﬂe has a 'T‘ preﬁx to the data lee. Both files —
are dxrect access ' N -

The difé’é??i?ﬁﬂm 132 byte records
_ lstrecord- o o
NOBINS LCQUNT AVET (R*S) \,Base Year — -
MWV
‘r_ 1 r 1 I 1 1 1 1 I 1 I I 1 T - "
- BYTE 1 2 3 4 3 6 7 8 9 -10--11-12 1314 - -
 therest of the bytes are not lookedat.
NOBINS = the number of bins (rates, boxes) _ o B
LCOUNT = the number of records in the data file (equal to-or- less
then the number of averaging intervals in the time
period covered.) : e
AVET = averagmcr interval (in seconds) __ o ,w W—i_f ) ]
‘ Base year — form of 1977 ST ' LTI
. znd record — . R - e e o ~ R e T SO ——
 ASCII spacecraft label (e.g., IMP-7, ISEE-3, VOYAGER-1, etc,)
3rd thru NOBINS +2 T
‘records contain bin labels in the order they-appear on the data—— =

“records. The lower and upper energies should have the format——

(7x, 1PE10.3;72%x, 1PE10. 3, 6x, 3A4)yThe particle labe}shouldm
- start in byte 35+ The data file: -

: records-size'in hytes—= 8*nobins+8—
Data file: e

Rﬂcord s:ze 4 4;‘{‘OBINSJ‘4 in ha}.fwords

—— FLUX(1) ERR(1)
/ m
1 1 1 1 1 T 1~ P " I

I 1T I 1 "t T I 1 °

1 2 3 B 4 5 6 X 7 8 N - J—— — dremm e S ———— -
ALL hinary floating point T e S
TIME in seconds of some base year. 77
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II.

IITI.

Iv.

Background

Many analysis programs exist on the PDP 11/70 which use the Vector
General to display data. A hardcopy of this can be made on the Versatek
machine. However, these plots could not be edited, overlayed, etc., and:
the Versatek quality sometimes is insufficient. This transfer system _
will create a TEKTRONIX 4081 picture file from the Vector General whict .
can then be edited and overlayed, with either hardcopy or plotter as the
output device. The plotter is versatile in its plot sizing and plotting”
media, using any paper or plastic film (for viewgraphs). Moreover, the"
user may wish to add text explanations to the picture or delete
extraneous lines, symbols, etc., all of which are easily accomplished
using the GFM program on the TEKTRONIX. Moreover, sections of a picture
may be blown up for analysis and plotting.

Applicable Documents

1. Document #82-22-2

"PDBTRAN: Transfers PDB files from disk to tape
2. TEKTRONIX 4081 GFM Users' Guide
3. TEKTRONIX 4081 Operator's Reference Manual

Vector and Character Conversion

1. All vector line types (solid, dash, dotted, and dash-dot-dash) are
preserved.
2. Vector and character intensities are converted as follows:

VG Intensity Value TEKTRONIX Intensity
-16 + +12 normal
13 bright

14 normal broad-line

15 bright broad-line

3. The character sets match up to ASCII character del (octal 177). All
characters greater than octal 177 are changed to a space character
(octal 40).

Method

The transfer of files is a three step process:

1. While the picture is on the Vector General, press the SPEC and GS
keys at the same time. Wait for TEKCPY--STOP message to be written
on the Decwriter. There now exists a file called [1,1]TEKCPY.TEK
where the TEKTRONIX picture file format has been created.
Successive SPEC-GS commands produce different version numbers of
[1,1]TEKCPY.TEK.
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Transfer of these files to tape is done by running [2,76]PDBTRAN as
shown on the next page. (Use the Decwriter to avoid "privilage”
problems.)

Each .TEK file is deleteted after being transferred.

NOTE: The tapes used must be the small 8 1/2" reels. The density” -
is 800 BPI. ;



* 82-22-3 A 3

Sample Transfer

AT TNy

E (**) beside a line indicates a user response
i (Response fom TAKING TEKTRDNIX HARDCOFY R
- SPEC-GS) TERCRY. == §TOF T SRy
LN
(+) SCTx» RUN L2y 786IFDRTRAN : -
_ : 15:08:01 o
= ENTER DESIRED START FILE '
) (%%) _ i : o
HOUNT~XKUOLUME TNFORMATIONYX
» DEVICE  =HMO ~
CLASS  =FOREIGN. '
uIc =[1y1] i

ACCESS  =[RWEDyRWEDyRWET s RWED]
- CHARAC  =LFORsDCFI
MOUNT ——  HMO %% MOUNT COMFLETE Xx
Xkkk JORZ1S - CONTINUED - :
MOUNT FOETAF ON DRIVE OXXx¥TYFE CONT OR X TO ARORT

: (%) CONT -

5 ENTER THE NUMEBER OF FILES TO TRANSFER OR -1 FOR ALL
] (%) 2 .

? X¥ ENIN OF TRANSFER OF 2 FIE FILES

; FILE TRANSFER BEGAN WITH FILE NUMRER 1

MO —- MMO: %% DISHOUNT COMFLETE %X
KKKk JOB215 - CONTINUET
 HKTAPE FDETAP DISMOUNTED FROM DRIVE OXX
JOE21S ~- STOF

1508830 Sirzed 18K CFUt 0.28 -Statusi SUCCESS

PRV R N e B R T S o)

it

S e

R B T T PP L
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3. On the TEKTRONIX 4081, place the tape on the TEKTRONIX tape drive
and boot up the system as described on the displayed instruction

sheet. Run the program DK1:TAPEIO. (The # is the system prompt)
See the next page.

NOTE: Make sure you specify a .PDB file name extension.

The transfer is now complete. To manipulate, display, and plot these files,
run GFM as follows:

#GFM

The refresh scroll line prompt * appears in the lower left cormer. To display
your file, type DISPLA filename.PDB. See the GFM manual for further
explanations of the GFM capabilities.

.
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(%)
(%%)
(**)
(%)

(%)
(%)
(%)
(%)

(%)

Sample TEKTRONIX LO81 Tapeio Job

o~

(#*) indicates user response S

=*RUN DK1 TAPEICQ
ENTER 1| FOR DISK TO TAPE, 2 FOR TAPE T0O DISK

2
SNTER OATA TYPE: 1-ASCI1 ,2=-BINARY ,3=FITS
gNTER TRANSFER MODE: 1=AUTOMATIC » 2=INTERACTIVE

ENTER TAPE READ/WRITE ERROR HANDLINC OPTION:
i1 = NO ERRORS ACCEPTED .

2 = READ ERROR SPACING FORWARD TO OATA OK

? - ANY ERRORS ACCEPTED

MOUNT TAPE ON DRIVE.ERTER CON TO CONTINUE OR ABO TO ABORT

CON ’

ENTER DESIRED DISK FILE NAME-

DK3:TESTS.POB

ENTER TAPE START FILE AND RECORD RANGE (START ,END RECORD) FOR THIS DISK FILE.

1,1
END OF FILE 1 ENCOUNTERED.

2 TAPE LOGICAL RECORDS TRANSFERRED TO DISK FILE DK3:TESTS.PDB
WANT 10 PROCESS ANGTHER DISK FILE? (Y OR N)

DISMOUNT [S SUCCESSFUL 'STATUS= e

TAPETO REPORT

TAPE FILES PROCESSED

TAPE RECORDS PROCESSED

DISK FILES PROCESSED

D1SK RECORDS PROCESSED

TOTAL 1/0 ERRORS ENCOUNTERED

ON~N -

Exis
n
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CURRENT ADDITIONS AND PLANS FOR LECR AT PROGRAM DEVELOPMENT
Bob McGuire - 9/22/86

An Outline of the Improvements Made Thus Far.

The thrust of what I have been doing (when time has been available) has been
to open up the capabilities of the CROSS program to files originally produced
in the 11/70 format. To this end, I have developed a capability to:

1) Transfer 11/70 files directly from the 3081 disks into the AT (using the
terminal emulation program YTERM and the transfer program PCTRANS. This
has specifically required writing a very small 3081 VSFORTRAN program
(REBLKU) to convert the very large RECFM=U blocks used in FLXWRT into
smaller (<512 byte) blocks of the sort PCTRANS can handle.

2) I have written an AT program (in DeSmet C) to decode these transferred
files, convert the word formats where necessary (particularly R¥4 and R*8
words), write the times in I*4 as integer seconds of 1970 and generally
imitate the structure defined by Don in his initial implementation of the
CROSS program. The converting program is IN1l. Now that these formats
are "opened up", it should be quite simple to further modify IN11 to
rewrite the files in the newest chapter/verse structure, with the 11/70
data in general appearing in the form of a "rate verse".

At the moment, INll is set to decipher only the newest 11/70 output
format (FLXWRTH2) suggested by Nand which is fully packed. The 3081
XTAPE program actually generates a slightly different format which is
fixed-block with an integral number of logical records/block and 0 fill
to the end of the block. Again, the modification to accomodate this
(FLXWRTHD) format should be essentially trivial.

3) A significant number of additions have been made to the CROSS program
itself.

a) A new file type (Real) has been defined. The header information is
in the same format as the Integer form. The data records (by
definition right now) consist (for each record) of a start time
(seconds of 1970 as I*4 or a long int), end time (also I*4) and a JMﬂAL
series of quantities, each consisting of a R*4 (float) real value
and a R¥4 error. As on the 11/70, error <0 implies missing data.

b) CROSS will now process and plot real numbers with error bars.
Presently the error bars are plotted as the normal horizontal and
vertical lines with checking to keep the plotted lines within the
boundaries of the plot frame. CROSS also processes the first data
quantity as two I%*4 words (the start and end times) and does check
limits and plot versus time (but only so far as seconds of 1970, not
with more useful units such as year/month/day/hours/minutes/sec).

c) All limits processed by CROSS have been recast as real numbers for
interaction with the screen display. For an Integer type file,
these real limits are changed to integers before comparison with the
data. Alternate plot routines have been written to Integer and Real

1
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data (i.e. direct plot vs directr_plot, tree_verse vs treer verse).
Since the plot limits are now real numbers for type Real, non-
integral limits are supported (e.g. log plot scale .00l to 0.1,
etc.). There remains a residual problem with round-off errors in
plot labels which I plan to resolve shortly.

d) CROSS (and IN11l) have been taught to handle large files, where large
is meant both in the sense of many bins and/or many data points.
Subroutines to control blocked access to the disk have been written
where the calling program only needs to ask for the next data point
and the subroutines worry about deblocking, reading in a new block,
etc. 1IN1l uses the most recent version of this set of subroutines
to allow blocked writes and well as reads and I will probably
retrofit these into CROSS when there is time. So far I am only
working with test files however. One of the next steps will
probably be to convert a real file to the new format.

e) CROSS has been taught to handle large numbers of bins in its menu
screen displays, i.e. it now supports scrolling functions in both
the primary bin limit list and the secondary bin selection list. An
unresolved issue is how to write the limit criteria to hardcopy
output (i.e. the CANON), given that a complete list of the bins for
each plot will consume a number of pages per plot. The CANON
interface for the plots has not yet been tested, but Don's
subroutines appear to be structured at a level at which there should
be no problem once the screen display is OK.

An OQutline of the Improvements Yet to be Made.

I anticipate two major thrusts in my AT program development efforts over the
next several months. I need some further improvements to CROSS in order to
handle the compositional analysis/statistical studies associated with
finishing up the ISEE/IMP work for the ICRC manuscript and for publication.
These will clearly be some priority. The second area I think it most logical
to work in is the creation of our first large optical-disk databases.

In terms of CROSS improvements:
1) Round-off problems in making type float scales need to be fixed.

2) Once the chapter/verse flux format is more or less finalized, CROSS needs
to be retrofitted to read and process the 11/70 data as rate type verses.
The program IN1l also needs to be modified to make the new format from
the input 11/70 data file.

3) The scheme used in CROSS for displaying and using bin limits needs to be
changed. I suspect that a major cause for slow data display is the need
to check many limits for each data point in files with many bins. I
would probably propose to add some (automated) flag and perhaps a list of
pointers so that only those limits that have been changed will be checked
against the data. Also, then only these bin limits would need to be
printed on the hardcopy output, which would help to resolve that problem.

4) In addition to this change/check flag, CROSS should support multiple
"exclude" limits per bin (i.e., the limits LOW and HIGH are interpreted

2



5)

6)

as allowing points where VALUEKLOW or VALUE>HIGH if the exclude flag is
set). It should also be possible to set limits on % errors allowed for
accepted points (i.e., a data set with some valid points with large
relative errors is difficult to display now in a way that any pattern in
the more precisely determined points can be seen). These capabilities
now exist in the SCATER program on the 11/70.

Right now I have chosen to plot errors in the traditional way with
vertical and horizontal lines while Don is treating errors simply as
another bin that can be encoded in color, etc. Both ways have
application and I would like to modify CROSS to give the user the
interactive choice of how errors should be plotted, limited etc. The
actual changes are probably straight-forward but I need to think
carefully about the easiest way to display the choice to the user.

I will probably not make any immediate effort to add more sophisticated
time displays, etc. to CROSS at present. We really will need a true
TIMPLT kind of program which will be separate from CROSS and my immediate
thrusts are likely to be in CROSS-type scatter plot analysis and then in
ISEE rare-element matrix display and analysis.

Given the things I have done with multiple satellites on the 3081 and 11/70
plus the creation of IN1l on the AT for the decoding of 11/70 file formats. I
anticipate the following steps being part of that effort.

iy

2)

3)

4)

5)

Revise IN1l to read the XTAPE format as well as the new native 11/70 tape
file format and put the output in the new chapter/verse AT flux format
when that is fully defined. The 11/70 data would undoubtedly be cast as
rate verses.

I have just made a large series of Helios 1/2 runs including the creation
of an output tape (15 minute resolution) although in the old FLUXPLOT
format. I have asked Pamela to get perhaps Kristin or Pal to write a
3081 program to convert this FT30 format to FT31, FT32 form from which
XTAPE can make an FT33 11/70 format. I do expect it may be some time
before the various flux programs can all directly make the new AT flux
file format, although that clearly should be our goal since then the
actual box counts will be available to support true averaging.

I think the first database we should try to create will be the 15 minute
ISEE database. I would propose to rerun (perhaps as early as the weekend
of the 27-28th) the ISEE 15 minute averages, fixing a few of the problems
that we had in earlier runs and probably adding some more bins for some
additional elemental resolution. Note that we also have 15 minute data
pool tapes available (which could be updated). Composition data analysis
will still be severely limited however until we have access to box counts
and will probably need to proceed by series of special event-average
FLUXPLOT runs as before.

When the 3081 program to transform the old format Helios data is
available, it seems reasonable to create a 15 minute Helios 1/2 database.

When the modifications to the IMP RATEPLOT and FLEXPLOT programs to
handle larger numbers of bins are completed, we should probably rerun
these IMP programs to create a 15 minute IMP database.



The above plans leave unaddressed at this time a variety of database issues
(potential supplementary databases) that might be very useful. There is a
tape at hourly resolution of IMP field and plasma data that, while not at the
resolution we might like, could still be very useful. Anisotropy and sectored
data have not been decided yet. We need online orbital data for all of
Helios, ISEE and IMP (for heliospheric or magnetospheric positions). I have
data files from NOAA of flare and radio data that would be useful. Online
access to GOES X-ray data and magnetic storm data might be helpful in our
future analyses. And I suspect this list is not complete.

Details in IN11l and the CROSS modifications.

[not yet done].
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/*

Cross.c - Cross plot columns from input data table

Test revisions - R. McGuire - to add "real" capability
*/
#define MXBUF 20000
#define BIK 120
#define MCOL 300 /* Max. no. data quantities (cols) */
#define L LABL 40 /* Max. length of axis label */
#define M 0x10 * Move */
#define D 0x28 /* Draw */
#define DR 0x29 /% Draw Relative */
#define C 0x06 /* Color */
#define PT 0x08 /* Point */
#define T 0x80 /* Text */
#define TJ 0x85 /* Text Justification */
#define ISO_MODE "\033;" /* C48 (Diablo) */
#define SOFT RESET "\033<" * C 1 (ISO) */

#include <keydef.h>
extern char scr_attr;

#include "windo.h"
extern struct window *w;

/* File-specific Data */

int infi;

char defi[30]="inll\\outll.plt \O";

char *ptr;

long Ldata;

int Ncols, Nevents, Int incr;

int Ax_type[MCOL+1];

/* Eventually define types for times and mixed ints, floats %/

/* File- & window- specific Info *
char Header([60];

char Ax 1abl[MCOL+2][L LABL];

int Ax 1im[MCOL+1][2];

int Ax bin[MCOL+1];

float Axr 1im[MCOL+1][2];

float Axr_ bin[MCOL+1];

int Ishist=0;
int off[3]={0, 1, 2};
float psf[3]={1., 1., 1.};

char timebuf[]="mm/dd/yy hh:mm";
char Zbox=3; /* Plot points as circle */

/* Idtype=0 for Ascii and Integer input files, Idtype=1 for Real with errors *
int Idtype=0;
char Dtype[9]=" \O";

int Data[MXBUF];
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57 int Bincr,No_rec,Reclen_int,Nrec_pblk,Brec_no,Ints perblk ;
58
59 int Sdm row=0;
60 int Scrn_rows=25;
61
62 extern int nodes, phas, maxn;
63 extern int Dif d[3];
64 extern int Axtop[3];
65
66 char tbuf[BLK];
67 char *linlog[]={"linear","log"};
68 char date[9];
69
70 int Laser=0; /* File output to Laser printer %/
71 char *p_las={"plot.las"}; /* Laser printer file name */
72 char *prn="prn:";
73
74 main(arge,argv)
75 int argc;
76 char *argv[];
77 {
78 int lasr;
79
80 ptr=defi;
81 while (--arge>0)
82 if (!strcemp(argv[argel]l,"/p™))
83 p_las=prn;
84 else
85 ptr=argv|arge];
86 if ((lasr=creat(p_las))<=0)
87 {
88 puts("Cannot open file ");
89 puts(p_las);
90 exit(l);
91 }
92
93 printf("This is the McGuire modified test version");
94 fputs(ISO MODE ,lasr);
95 fputs(SOFT_RESET, lasr);
96 close(lasr);
97 send asc(" CA RF WI -46 593 -40 439 ");
98 send asc("L. O 0O O 0 ");
99 send asc("L 1 1 1 1 ");
100 send asc("L 2 2 2 2 ");
101 send asc("L 3 3 3 3 ");
102 send asc("L 4 5 5 5 ");
103 send asc("L 5 7 7 7 ");
104 send asc("L. 6 9 9 9 ");
105 send asc("L 7 15 15 15 CX ");
106 palette('r');
107
108 winit();
109 clear_tree();
110 new file();
111 printf("Size=%d\n",&infi-&Zbox+1l);

112
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161l
162
163
164
165
166
167
168

)
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while(1l)
{
if (Ishist)
{
clear tree();
if (Idtype==1)
treer vers();
else
tree vers();

)

windo();

}
send asc(" CADI 1 ");

new file() /* Read in a new file %/

{

int i, col[MCOL], *iptr;

if (!(infi=fopen(ptr,"r")))
{
puts("Cannot open file ");
puts(ptr);
exit(1l);
}
next_line();
sscanf (tbuf, "$8d%8d%8s%101d",&Ncols,&Nevents,Dtype,&Ldata) ;
printf("%$8d%8d %s%101d\n",Ncols,Nevents,Dtype,Ldata);
if (Ncols<l || Ncols>MCOL )
{
printf("Too many (few) columns=%d",Ncols);
exit(l);
}
for (i=0; i<=Ncols; i++)
Ax bin[i]=1,;
next line();
strncpy(Header, tbuf, 50) ;
for (i=0; i<Ncols; i++)
{
if (!next line())
{
puts("Error in header on file");
puts(ptr);
exit(l);
}

sscanf(tbuf, "$8d%8d%8e%8e",col+i,&Ax type[i],
&Axr 1im[i][0],8Axr 1im[i][1]);
Ax 1im[i][0]=Axr 1im[i][0];
Ax lim[i][1l]=Axr 1lim[i][1];
strncpy(Ax labl[i],tbuf+32,L LABL);
if (Ax_type[i]==1)
{
sscanf(tbuf, "$8d%8d%8d%8d",col+i,&Ax type[i],
&Ax 1im[i][0],&Ax 1lim[i][1]);

3
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169 Ax bin[i]=Ax 1lim[i][1];
170 Axr 1im[i][0]=Ax 1lim[i][O0];
171 Axr 1im[i][1l]=Ax lim[i][1];
172 }

173 clip_str(Ax_labl[i],L LABL-2);
174 }

175 strcpy(Ax_labl[Ncols],"Histogram");
176 Axr 1im[Ncols][0]=0;

177 Axr lim[Ncols][1]=20;

178 Ax 1lim[Ncols][0]=Axr lim[Ncols][0];
179 Ax lim[Ncols][1l]=Axr lim[Ncols][1];
180

181 Ax _labl[Ncols+1][0]=0;

182 iptr=Data;

183 if (!strncemp(Dtype,"ASCII",5))

184 {

185 Idtype=0;

186 Int _incr=Ncols;

187 } :

188 else if (!strncmp(Dtype,"Integer",7))
189 {

190 Idtype=0;

191 Int_incr=Ncols;

192 }

193 else if (!strncmp(Dtype,"Real",4))
194 {

195 Idtype=1;

196 Int_incr=Ncols¥*4;

197 }

198 else

199 {

200 puts("Unknown file type\n");
201 exit(2);

202 }

203

204 printf(" %d events\n",Nevents);

205 set ax(0,0);

206 set _ax(1l,1);

207 set ax(2,min(Ncols,2));

208 }

209

210 int *get_data(phloc)

211 int *phloc;

212 {

213 int *read data();

214 if(Brec_no<0)

215 {

216 phloc=read data();

217 Bincr=0;

218 }

219 else

220 {

221 phloc+=Reclen int;

222 Bincr+=Reclen_ int;

223 }

224
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226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

241

242
243
244
245
246
247
248
249
250
251
252
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254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
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if(Bincr>=Ints perblk)
{
phloc=read data();
Bincr=0;
}
return(phloc);
}
int *read data() /*read next data block, no selection-search¥*/

{

int nevs, n,i, col[MCOL], err;

int %phloc;

char tbuf[BLK];

phloc=Data;

if(Brec_no<0)

{
nevs=min(Nrec_pblk,No rec);
Brec_mno=0;

nevs=min(Nrec_pb1k,No_rec-(Brec_no+Nrec_pblk));

Brec_no=Brec_ no+nevs;

}

if(Idtype==0)
{

n=0;

while (next line() && n++<=nevs && err>0)

for(i=0; i<Ncols; i++)

err=sscanf(tbuf+col[i], "%8d",phloc++);

}

else
err=fread(phloc,sizeof(*phloc),nevs*Reclen_int,infi);
if(err<=0)
printf("read error: err,Phloc,nevs= %d %d %d \n",
err,phloc,nevs);
return(phloc);

)

data_rewind(lposi,nl,n2)

int nl,n2;

long lposi;

{
int err;
err=fseek(infi,lposi,0);
if(err< 0)

printf("fseek error: Ldata= %d \n",Ldata);

Brec_no=-1;

No_rec=nl;

Reclen_int=n2;
Nrec_pblk=MXBUF/Reclen int;
Ints_perblk=Nrec_pblk*Reclen int;

5
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281 }

282

283 next line() /* Get next line, expand tabs */
284 {

285 char buf[BLK], *s=buf, *d=tbuf;

286 int good;

287 while (good=fgets(buf,BLK,infi))

288 {

289 if (¥*s=='\n’' || *s=='#')

290 continue;

291 _setmem(d,BLK, ' ');

292 while (%s && *s!='\n')

293 {

294 if (*s=='\t')

295 {

296 d=tbuf+(d-tbuf+8&0x0£f£f8) ;
297 s++;
298 }

299 else

300 *d++=*g++;

301 }

302 d[BILK-1]='\0";

303 break;

304 }

305 return good;

306 }

307 clip str(str,last) /* Clip blanks from end of string */
308 char *str;

309 int last;

310 {

311 int j;

312 char c;

313

314 for (j=last; j>0 ; j--) /* Remove trailing blanks */
315 {

316 c=str(j];

317 if(ct!=" ' && c!='\n' && c!=0x0d && c!=0)
318 break;

319 }

320 str[j+1]=0;

321 }

322

323 /% Tree & Plot Subroutines

324 *

325 */

326

327 tree vers() /* Add this verse to tree */
328 {

329 int i, j, ok, %ph, x, xy[2];

330 int *get data();

331

332 data rewind(Ldata,Nevents,Int incr);

333 for (i=0; i<Nevents; i++)

334 {

335 ph=get data(ph);

336 ok=1;
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337 for (j=0; j<Ncols; j++)

338 {

339 x=ph[j];

340 if (Ax_type[j]==1)

341 x&=Ax bin[j];

342 if (x<Ax_1im[j][O0] ||

343 x>Ax 1im[j][1] )

344 ok=0;

345 )

346 if (ok)

347 {

348 if (Ishist==0)

349 {

350 xy[0]=1lg_int(ph[off[0]],0);

351 xy[1l]=1lg int(ph[off[1]],1);

352 }

353 else 1if (Ishist==1)

354 {

355 xy[0]=to_bin(lg_int(ph[off[0]],0),0);
356 xy[1l]=1; ‘

357 )

358 else

359 {

360 xy[0]=to_bin(lg_int(ph[off[0]],0),0);
361 xy[l]=to_bin(lg_int(ph[off[1]],1),1);
362 }

363 add_ph(xy);

364 }

365 }

366 }

367

368 treer vers() /* Add this verse to tree */

369 /* Version for array of real nos. and errors %/
370 {

371 int 1, j, jax, ok, xy[2],erx[2],ery[2],erz[2];

372 int *get_data();

373 float x, *ph;

374 long *time, lowtim,hightim;

375

376 lowtim=Axr 1im[O][O0];
377 hightim=Axr 1im[O0][1];
378

379 data_rewind(Ldata,Nevents,Int incr);

380 for (i=0; i<Nevents; i++)

381 {

382 ph=get_data(ph);

383 ok=1;

384 time=ph;

385 if (time[0]< lowtim || time[l] >hightim)
386 ok=0;

387

388 for (j=2,jax=1l; j<Ncols*2; j+=2,jax++)
389 {

390 x=ph[]j];

391 if(ph[j+1]<0)

392 continue;
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393 if (x<Axr_lim[jax][0] || x>Axr lim[jax][1l] )
394 ok=0;

395 }

396 for (j=0;j<3;j++)

397 if(off[j]!=0 && ph[off[j]*2+1]<0)

398 ok=0;

399

400 if (ok)

401 {

402 if (Ishist==0)

403 {

404 xy[0]=1g_float(&ph[off[0]*2],erx,0,0ff[0]);
405 xy[l]=1lg_float(&ph[off[1]*2],ery,1,0ff[1]);
406 }

407 else 1if (Ishist==1)

408 {

409 xy[0]=to_bin(lg_float(&ph[off[0]*2],
410 erx,0,0ff[0]),0);

411 xy[1]=1;

412 }

413 else

414 {

415 Xy[O]=to_bin(1g;float(&ph[off[O]*2],
416 erx,0,0ff[0]),0);

417 xy[l]=to_bin(lg float(&ph[off[1]*2],
418 ery,l,off[1]),1);

419 }

420 add ph(xy);

421 }

422 }

423 }

424

425 direct plot() /* Plot all points directly */

426 {

427 int i, j, ok, *ph, x, xy[3];

428 int *get data();

429 Dif d[0]=0;

430 Dif d[1]=0;

431 Dif d[2]=0;

432 phas=0;

433

434 data_rewind(Ldata,Nevents,Int_incr);

435 for (i=0; i<Nevents; i++)

436 {

437 ph=get_data(ph);

438 ok=1;

439 for (j=0; j<Ncols; j++)

440 {

441 x=ph[j];

442 if (Ax_type[j]==1)

443 x&=Ax _bin[j];

444 if (x<Ax 1im[j][O] ||

445 x>Ax 1im[j][1] )

446 ok=0;

447 }

448 if (ok)



cross.C 9-25-86 15:17:37 PAGE 9

449 {

450 phas++;

451 xy[0]=1lg_int(ph[off[0]],0);

452 xy[l]=1g_int(ph[off[1]],1);

453 xy[2]=1g_int(ph[off[2]],2);

454 /*

455 printf("in dt_p:xy=%d %d %d \n",xy[0],xy[1],xy[2]);
456 */

457 point(xy[0],xy[1l],xy[2],1,1);

458 }

459 }

460 }

461

462 directr_plot() /* Plot all points directly */

463 /* Version for real nos. and errors */

464 {

465 int 1, j, jax, ok, xy[3], erx[2],ery[2],erz[2];

466 int *get_data();

467 float x, *ph, tdiff;

468 long *time, lowtim,hightim;

469

470 Dif d[O]
471 Dif d[1]
472 Dif d[2]
473 phas=0;

474 i lowtim=Axr 1im[O][0
475 hightim=Axr 1im[O0][
476

477 data_rewind(Ldata,Nevents,Int_incr);

478 for (i=0; i<Nevents; i++)

479 {

480 ph=get data(ph);

481 ok=1;

482 time=ph;

483 if (time[0]< lowtim || time[l] >hightim)

484 ok=0;

485

486 tdiff=(float)(time[l]-time[0])/2.;

487 ph[0]=(float) (time[1l]+time[0])/2.;

488 ph[l]=tdiff;

489

490 for (j=2,jax=1; j<Ncols*2; j+=2,jax++)

491 {

492 x=ph[j];

493 if(ph[j+1]<0)

494 continue;

495 if (x<Axr_lim[jax][0] || x>Axr lim[jax][1] )
496 ok=0;

497 }

498 for (j=0;3j<3;j++)

499 if(off[j]!=0 && ph[off[j]*2+1]<0)

500 ok=0;

501

502 if (ok)

503 {

504 phas++;

I

0;
0;
0;

1;
1];
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xy[0]=1g_float(&ph[off[0]*2],erx,0,0ff[0]);
xy[l]=1lg_float(&ph[off[1]*2],ery,l,0ff[1]);
[2 )

xy[2]=1g_float(&ph[off[2]*2],erz,2,0ff[2]
pointf(xy[0],erx,xy[1l],ery,xy[2],erz,1,1)

}

plot matrix() /% Plot the matrix */

{

int savlas, rt;

int c, k;

send _asc(" CA F 0 DI 0 ");
send asc(" C 6 ");

send asc(" CX ");

rt=Laser==07?500:520;

rt=520; /* always make room for box */
savlas=Laser;

Laser=0;

draw_pg(M,rt,400);
text_pg(Ax labl[off[0]]);
draw_pg(M,rt,385);
text_pg(Ax labl[off[1]]);

draw_pg(M,rt,370);
text pg(Ax labl[off[2]]);

Laser=savlas;

if (Ishist)

{
sprintf(tbuf,"%d bins",nodes);
draw_pg(M,rt,340);
text_pg(tbuf);

sprintf(tbuf, "max=%d" ,maxn) ;
draw pg(M,rt,325);
text pg(tbuf);

}

if (!Laser)
scale();
if (Ishist)

print_ph(); /* This version of "treeprint" traverses

the tree and plots each point
else
if(Idtype==1)
directr plot();
else
direct_plot();

color pg(6);
if (Laser)
scale();

10
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561 draw_pg(M, -30,Axtop[1]+10);

562 text_pg(Ax labl[off[1]]);

563 draw_pg(M, (Axtop[0]>>1)-(strlen(Ax labl[off[0]])<<2),-36);
564 text pg(Ax labl[off[0]]);

565 draw_pg(M,rt,355);

566 sprintf(tbuf,"%d events",phas);

567 text_pg(tbuf);

568 }

569

570 /*

571 * Menu Selection Subroutines

572 *

573 */

574

575 matr_sel(kw,line,sdm row,edm row) /* Matrix selection menu */
576 int kw, line, sdm_row,edm row;

577 {

578 int i, k, kt, row=0, left=1;

579 scr_clr();

580 /*

581 printf("in msel:kw,1,sd,ed=%d %d %d %d \n",

582 kw,line,sdm row,edm row);

583 */

584 for (i=0; i<25; i++)

585 scr_str(i,0," ",15);

586 scr_attr=0x0b;

587 sprintf(tbuf, "Window %d\0",kw);

588 scr_str(row,left, tbuf,scr attr);

589 dates(date);

590 scr_str(0,70,date,scr_attr);

591 scr_str(l,left,ptr,scr_attr);

592 scr_str(l,left+20,Header,scr_attr);

593 row=3;

594 for (i=0; i<3; i++)

595 {

596 if (i==2 && Ishist==1)

597 break;

598 sprintf(tbuf,"%c (%s",’'x'+i,linlog[w->1f[i]]);
599 if (i<Ishist)

600 sprbin(tbuf,i);

601 strcat(tbuf,") :");

602 scr_str(row++, left, tbuf,scr attr);

603 sprintf(tbuf," $s",Ax labl[off[i]]);
604 scr_str(rowt++, left, tbuf,scr attr);

605 }

606 row=9;

607 for (i=sdm_row; i<edm row; i++)

608 {

609 if (Ax_type[i]!=l)

610 {

611 sprintf(tbuf,"%9.2e to %9.2e (%3d) :%s",Axr 1lim[i][0]
612 Axr_lim[i][1],Ax bin[i],Ax labl[i]);
613 )

614 else

615 {
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sprintf(tbuf,"%9x to %9x M=%4x :%s",Ax 1lim[i][0],

Ax lim[i][1],Ax bin[i],Ax labl[i]);
}
scr_str(row++, left, tbuf,scr_attr);
}
scr_rowcol(line,left);
}
sprbin(str, ax) /* Add bin-width descr to string */
char *str;
int ax;
{
int x;
double y;
x=w->zf[ax+3];
str+=strlen(str);
if (w->1f[ax])
{
y=x*%0.2708;
sprintf(str,”, bin=%6.11f%%",y);
}
else
sprintf(str,", bin=%d",x);
)
list_ax(ax,arrow_row,sd row,ed row) /* List axis options */
int ax, arrow_row,sd_row,ed row;
{
int k, row=0, left=1;

row=0; left=40;
scr_attr=12;

/>‘<
printf("in 1 _ax:ax,sr,er=%d %d %d \n",ax,sd _row,ed row);
*/
scr_str(arrow _row,0,"-->" 14);
for (k=sd_row; k<min(Ncols,ed row); k++)
{
scr_str(row,left-1," ", ,15);
sprintf(tbuf, "%s",Ax labl[k]);
scr_str(row++,left, tbuf,scr attr);
}
if (ax>=1 && ed_row>Ncols)
{
scr_str(row,left-1," " 15);
scr_str(row++,left,"Histogram",scr_ attr);
}
}
set ax(ax,k) /* Set axes for selected matrix %/

int ax, k;
{
int x1, x2, dx, dd=512;
float fx1,fx2;
float 1gf plt();
float expl0(),loglO(),floor();

off[ax]=k;
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672 if (k==Ncols)

673 {

674 Ishist=ax;

675 if (ax==1)

676 off[2]=Ncols+l;

677 }

678 else if (ax>=Ishist)

679 Ishist=0;

680

681 psflax]=1.;

682 fxl=1gf plt(Axr_lim[k][0],ax,1); /* arg=l is dummy */

683 fx2=1gf plt(Axr lim[k][1],ax,1);

684 /*

685 printf("in setax:ax,k,fl,f2,p,x1,2,axr= %d 2d %e %e %e %d 2d %e %e \n",
686 ax,k, fx1,fx2,psf[ax],x1,x2,Axr_1lim[k][0],Axr lim[k][1]);
687 */

688 if(w->1f[ax]!=1)

689 psflax]=explO(floor(loglO((double) ((£fx2-fx1)/1000.))));
690 x1=fx1/psflax];

691 x2=fx2/psflax];

692 /*

693 printf("in setax:ax,k,fl,f2,p,x1,2,axr= %d %d %e %e %e 2d 2d %2e %e \n",
694 ax, k, fxl,fx2,psf[ax],xl,x2,Axr_lim[E][O},Axr_lim[k][l]);
695 */

696 w->pllax]=x1;

697 w->p2[ax]=x2;

698 w->po[ax]=x1;

699 dx=x2-%x1;

700 if (ax==2)

701 dd>>=1;

702 if (dx>dd-1)

703 w->zf[ax]=dx/dd+1;

704 else

705 w->zf[ax]=4-dd/dx;

706

707 if (Ishist!=l && off[2]>Ncols) /* Insure that axis 2 is */
708 set_ax(2,Ncols); /* valid when 1 is no %/
709 /* longer a hist. */
710 if (Ax _type[k]!=1)

711 w->zf[ax+3]=Ax bin[k];

712 else

713 w->zf[ax+3]=1;

714 }

715

716 plot_stat(kwind) /* Plot and edit current window status */

717 int kwind;

718 {

719 int k, kt, displ=l, i, j;

720 int sd row,ed row, edm row, sc_off=9;

721 int matr_sel(), list_ax();

722

723 /*

724 sd_row=start bin no. of display (range 0-n)

725 ed_row=end bin no. of display+l (display range 0-n)

726 */

727
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728 send asc(" CADI 1 ");

729 scr_setmode(3);

730 scr_clr();

731

732 if(Sdm_row+sc_off+Ncols+1>Scrn rows)

733 edm_row=Scrn_rows - sc_off + Sdm row;

734 else

735 edm_row=Ncols+l;

736

737 matr_sel(kwind,0,Sdm_row,edm row);

738 k=0;

739 while ((k=roll(k,sc _off,1,0, kwind,k, &Sdm_row,&edm row,matr sel,
740 0,0,0,0,0,1list_ax))>=0)

741 {

742 if (k==0) /* Window number */

743 {

744 kwind=(kwind&3)+1;

745 set_wind(kwind);

746 matr_sel(kwind,k,Sdm_row,edm row);

747 for (i=0; i<3; i++)

748 set_ax(i,off[i]);

749 displ=3;

750 }

751 else if (k==1)

752 {

753 strncpy(tbuf,ptr,20);

754 strncpy(tbuf+20,Header,48);

755 tbuf[69]=0;

756 ledit(tbuf,1,1,68,0);

757 strncpy(ptr, tbuf,20);

758 strncpy(Header, tbuf+20,48) ;

759 matr_sel(kwind,k,Sdm_row,edm row);

760 }

761 else if (k>=3 && k<=(Ishist==176:8)) /* Axes */
762 {

763 i=k-3>>1;

764 if (k-3&1) /* Axis name */

765 {

766 if(off[i]-4<0)

767 sd_row=0;

768 else

769 sd row=off[i]-4;

770 if(sd_row+Ncols+(i?1:0)>Scrn_rows)
771 ed_row=Scrn_rows+sd row;
772 else

773 ed row=Ncols+(i?1:0);

774

775 list ax(i,k,sd row,ed row);

776 kt=roll(off[i]-sd row,0,i?1:0,39,
777 i,k,&sd_row,&ed row,list ax,
778 1,kwind, k,&Sdm_row,&edm row,matr sel);
779 if ((kt+=sd _row)>=0 && kt!=off[i])
780 {

781 set ax(i,kt);

782 displ=3;

783 )
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784 }

785 else /* Lin/log */

786 {

787 w->1f[i]"=1;

788 set_ax(i,off[i]);

789 displ=3;

790 }

791 matr_sel(kwind,k,Sdm_row,edm row);

792 }

793 else if (k>=sc_off && k+Sdm_row<Ncols+sc_off+1) /% Axis 1i
mits %/

794 {

795 i=k-sc_off+Sdm row;

796 if (Ax_type[i]!=l)

797 {

798 sprintf(tbuf,"%9.2e to %9.2¢ (%3d) :%-39s",

799 Axr 1lim[i][O0],Axr 1lim[i][1],

800 Ax bin[i],Ax labl[i]);

801 if (ledit(tbuf,k,1,58,16))

802 { ;

803 sscanf(tbuf, "$9%e",&Axr 1im[i][0]);

804 sscanf (tbuf+13,"%%e" ,8Axr 1lim[i][1]);

805 Ax lim[i][0]=Axr 1lim[i][O0];

806 Ax lim[i][1]=Axr lim[i][1];

807 sscanf (tbuf+24,"%3d",&Ax _bin[i]);

808 Ax_bin[i]=max(1l,Ax_bin[i]);

809 strepy(Ax_labl[i], tbuf+32);

810 clip_str(Ax labl[i],L LABL-2);

811 displ=3;

812 for (j=0; j<3; j++)

813 if (i==off[j])

814 set_ax(j,i);

815 }

816 }

817 else

818 {

819 sprintf(tbuf,"$9x to %9x M=%4x 1%-39s" Ax 1lim]
i][0],

820 Ax 1im[i][1],Ax _bin[i],Ax_labl[i]);

821 if (ledit(tbuf,k,1,58,0))

822 {

823 sscanf (tbuf, "$9x" ,Ax 1lim[i]);

824 sscanf (tbuf+13,"%8x",&Ax 1im[i][1]);

825 sscanf (tbuf+25, "$4x" &A% _bin[i]);

826 strcpy(Ax labl[i], tbuf+32);

827 clip_str(Ax_labl[i],L LABL-2);

828 displ=3;

829 for (j=0; j<3; j++)

830 if (i=—o0ff[j])

831 set_ax(j,i);

832 }

833 }

834 matr_sel(kwind,k,Sdm_row,edm row);

835 }

836 }

837 scr_attr=0xle;
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send asc(" DI 0 CX ");
return(displ);
}

roll(row,sc_off,hist add,left, argl,arg?2,sd_row,ed row,d func,
iflag,arg3,argh,asd,aed,a func)

int row,sc_off,hist add,left;

int argl,arg2, *sd_row,*ed row;

int iflag,arg3,argh, *asd,*aed;

int (*d_func) (), (*a_func)();

/*
The arguments to roll are:
row current screen display row
sc_off scroll offset
(offset of scrolling lines from top of screen)
hist _add =0 if no histogram line, =1 if histogram line
left left margin of current display
argl,arg? arguments to window redisplay subroutine *d func
*sd_row sequence no. of start quantity (column) displayed (0-n)
*ed row sequence no.+l of end quantity (column) displayed (0-n)
*d_func subroutine to redisplay window

Roll also uses the global variables Ncols and Scrn_rows.

Roll defines the variable(s):
col no quantity no. associated with row (0-n)
scroll_sp no. of data quantities displayable in scrolled display

~
~

int c, col no,scroll sp;

scroll_sp=min(Scrn_rows-sc_off,Ncols+hist add);
scr_rowcol(row,left);
while ( (c=key())!=0x0d ) /* Return on CR */
{
if (==K DN) /* Step down */
{
col no=++row+*sd_row-sc_off;
if (col_no>=Ncols+hist add)
{
--row;
}
else if(col_no>=*ed row)
{
scr_clr();
if (iflag)
(*a_func) (arg3,argh, *asd,*aed);
(*d_func) (argl,arg?, ++¥sd_row,++*ed row);
--row;
}
scr_rowcol(row,left);
}
else if (c==K UP) /* Step up */
{
--row;
if(sc_off>0)
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894 {

895 if(row<0)

896 {

897 row=0;

898 }

899 }

900 else if(row<0)

9201 {

902 if(*sd_row>0)

903 {

904 scr_clr();

905 if (iflag)

906 (*a_func) (arg3,argh, *asd,*aed)

907 (*d_func) (argl,arg2, --*sd_row,--%*ed ro
W) ;

908 }

909 row=0;

910 }

911 scr_rowcol(row,left);

912 }

913 else if (c==K PGDN) /* Block down, axis limits %/

914 {

915 *ed_row=min(*ed_row+scroll_sp-2,Ncols+hist add);

916 *sd_row=*ed row-scroll sp;

917 scr_clr();

918

919 if(iflag)

920 {

921 (*a_func) (arg3,argh, *asd,*aed);

922 }

923 (*d_func) (argl,arg2, *sd _row,*ed row);

924

925 if(row-sc_off+¥sd _row>*ed row && row>=sc_off)

926 {

927 row=sc_off+(*ed row-*sd row)-1;

928 }

929 scr_rowcol(row,left);

930 }

931 else if (c==K PGUP) /* Block up, axis limits */

932 {

933 *sd_row=max(0,*sd row-scroll sp+l);

934 *ed row=*sd row+scroll sp;

935 scr_clr();

936 if(iflag) ‘

937 (*a_func) (arg3,args, *asd,*aed);

938 (*d_func) (argl,arg2, *sd _row,*ed row);

939 scr_rowcol(row,left);

940 }

941 else if (c==3) /* "C - Exit %/

942 {

943 send asc("CA DI 1 ");

944 exit(l);

945 )

946 else if (c==0xlb || c==K F1l) /* Esc or Fl return */

947 {
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}

return(row) ;

9-25-86 15:17:37 PAGE

return(-1);

ledit(str,row,cl,c2,ca) /* Line edit a field on screen */
char *str;
int row, cl, c2, ca;

{

int ¢, col;
col=cl;
scr_attr=14;

scr_str(row,col,str,scr_attr);
scr_rowcol(row,col);
while ( (c=key())!=K CR ) /* Return on CR */

{

if (c=—K_RT)

{

scr_rowcol(row,col=col==c2?cl:col+l);

if (c==K_LEFT)
scr_rowcol(row,col=col==cl?c2:co0l-1);

if (c==K_ TBL)
scr_rowcol(row,col=max(cl,col-1&0xfff8));

if (c==K _TBR)

scr_rowcol(row,col=min(c2,col+8&0xfff8));

if (isdigit(e) || c==' '"|| e='-" || c=="."

c=—="'e' II C=='E') :
str{col-cl]=c;
scr_str(row,cl,str,scr_attr);
scr_rowcol(row,col=col==c2?c2:col+l);

if (col>ca && isprint(c))

str{col-cl]=c;
scr_str(row,cl,str,scr attr);
scr_rowcol(row,col=col==c2?c2:col+l);

if (c==3) /* 7C - Exit */
send asc("CA DI 1 ");
exit(l);

if (c==0x1b) /* Esc return */
return(0);
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1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
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return(l);

scr_str(row,col,str,colr) /* Put string on screen */
int row, col, colr;

char *str;

{

static int offs, len;
offs=(80%row+col)<<1;
len=max(1l,min(strlen(str),79-col));

#asm

SSEG equ

0b800h ; screen seg

mov cx, word scr_str_len
mov di, word scr_str_offs
mov si, [bp+8] ; str
mov ax, SSEG
mov es, ax
mov ah, [bp+10] ; colr
cld
scr_1:
lodsb
stosw
loop scr_ 1
#
}
scr_get(row,col,str,len) /* Get string from screen ¥/

int row, col, len;

char *str;

{

static int offs, len;
offs=(80*row+col)<<1;
len=max(l,len);

#asm

mov
mov
mov
push
push
pop
mov
mov
cld

scr_2:
lodsw
stosb
loop
XOor
stosb

pop

cx, [bp+10] ; len
si, word scr_get offs
di, [bp+8]

ds

ds

es

ax, SSEG

ds, ax

; str

scr 2
ax,ax

; null terminator
ds

19
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1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089

}
/%

printr(iptr,i)
float *iptr;

int i;

{

int j,k;

float *iiptr;

printf("listing

printf("
printf("
printf("
printf("
printf("

%X
%X
X
X
%X

iiptr=iptr;
for (j=0;j<Nevents;j++,iiptr+=Ncols*2)

{

%X
%X
X
X
%X

of
X
%X
X
£:4
X
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file of real nos at printr as reals. \n");

gx \n",*(iptr),*(iptr+l),*(iptr+2),*(iptr+3));

gx \n",*(iptr+4),*(iptr+5) ,*(iptr+6),*(iptr+7));

gx \n",*(iptr+8) ,*(iptr+9),*(iptr+10),*(iptr+1l));
$x \n",*(iptr+12) ,*(iptr+l3),*(iptr+14),*(iptr+15));
$x \n",*(iptr+l6) ,*(iptr+l7) ,*(iptr+18) ,*(iptr+19));

for (k=0;k<Ncols*2;k+=2)
printf("sf +- £, ",*(iiptr+k),*(iiptr+k+l));
puts("\n");



Ax bin
Ax labl
Ax lim

Ax type
Axr bin
Axr 1lim

Axtop
BIK
Bincr
Brec_no
C

D

DR

Data
Dif d
Dtype
Header
IS0 _MODE
Idtype
Int_incr
Ints_per
Ishist

K CR
K DN
K F1

K LEFT
K_PGDN
K PGUP
K RT
K_TBL
K _TBR
K UP

L LABL
Laser
Ldata
M
MCOL
MXBUF
Ncols

Nevents
No rec
Nrec_pbl
PT
Reclen 1
SOFT_RES
SSEG
Scrn_row
Sdm_row

41#
825
39#
617
40#
445
343
43#
42#
393
804
64#

57#
57#
14
12
13
56#
63#
S54#
38#
19
53#
33#
57#
45#
707
963
873
946
969
913
931
965
973
977
890

70#
32#
11

33#
179
656

33#

57#

57#

15

57#

20

1017#

60#

59#

148

164
653
162
616
160

161
393
805
561
66%#
217
214

182
429
140
150

94
118
186
225
115
761

394#
521
140
526

344

56#
140
179
672
140
241
241

221
95
1022
732
732

169

173
800
163
617
165

l6l
474
806
563
237
222
239

238
430
141
592

185
191
280
348

164
523
141
529
394#
279
141
181
676
141
246
246

222
1049

733
733

341

175
809
168
805
167

162
475

285
225
242

431
183
754

190
196

353

173
524
274
532
40#

142
186
707
204
277
246

258

770
737

443

181
810
168
806
340

163
495

287
228
246

470
188
758

195
332

402

810
535
332
539
41#

142
191
708
332
279
278

771
739

612

527
820
169
819
442

170
495
291

247

471
193

250
379

407

827
547
379
543
42#

144
196
732
333
280
279
869
746

617

530
826
170
820
609

171

611

302

247

472

553
434

536

559

434

561
43#

147
207

735
379

280

759

711

533
827
171
823
710

176
612

275

477

549

477
563
131

151
254
770
380

778
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824
796
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682

596

565
142

175
337
773
434

791

15:17:37 PAGE

807

563

179

178
683

599

235

176
388
793
435

793

808
564

342

179
799

674

177
439
869
477

795

808
603

343

376
799

678

178
490
876
478

834

21

820

612

444

377
803

679

178
650
915



TJ

Zbox
_setmem
a func
add ph
aed

ah

argl
arg?
arg3
argh
arge
argv
arrow_ro
asd

ax

bp
buf
C

cl

c2

ca

cld
clear tr
clip_str
close
col

col no
color_pg
colr
creat

cxX

d

d func
data rew
date
dates

dd

defi

di
direct_p
directr_
displ
draw_pg
ds

dx

ed row

edm_row

16
17
50#
291
843
363
843
1024
842
842
843
843
74
74
639
843
623
681
711
1021
285
312
941
982
954
954
954
1025
109
173
96
131
971
992
867
558
1008
86
1019
285
842
267#
68%#
589
665
30#
1020
425#
462#
719
526
1046
665
639
907
575

111

847
420
846%#

845%#
845%#
846#
846%#
75%#
76#
640#
846#
625#
682
713
1024
285
316
946
982
956#
956#
956#
1051
117
307#

160
971
992
875

1009#

1043
291
847
332
589

701
80
1045
556
554
749
529
1047
699
640#
915
576#

884

884

885
885
884
884
81
82
649
884
629
683
1022
1043
287
317
946
984
959
967
988

810

167
975
1008
876

1024

296
885
379
590

702

782
532
1050
702
650
915
607

906 921
906 921
907 923
907 923
906 921
906 921
82 85
85
906 921
631 639
688 689
1023 1049
1045
317 317
958 963
988 990
967 971
971 979
827
235 255
975 979
1009# 1013
880
296 300
907 923
434 477
703 705
789 811
539 543
1058
703 705
656 720
916 923
720 733

937

937

938

938

937

937

937

640# 656
690 691
1050 1056
317 516
965 969
994 999
975 984
986 986
958 959
979 984
1014 1033
302

938

828 839
561 563
771 773
925 927
735 737
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662 663# 670
696 697 698
1056

867 871 873
973 977 981
985 990 991
992 992

961 962 967
986 986 986
1034# 1038

565

775 777 842
934 938

739 746 759

674 675
700 703
890 913
981 981
967 967
988 990
845# 880
778 791

22

678
705

931
981

971
992

885

834



equ

err

erx

ery

erz

es

exit
explO
fgets
floor
fopen
fputs
fread
fseek
fx1

£x2

get _data
good

h
hightim
hist add
i

iflag
infi
iptr
isdigit
isprint
N

key
keydef
kt

kw
kwind
lasr
last
ledit
left

len

1017#

371
371
371
1023
90
668
287
668
133
94
258
272
666
666
210#
286
22
374
842
131
162
171
380
584
607
747
779
805
820
843
294#
131
981
988
311
342
427
492
829
371
516
710
763
871
22
578
575
716
78
307
756
578
659
1012

253
404
405
465
1048
137
689

689

95

682
683
330
287

377
8444
147
163
171
380
584
607
747
781
805
820
846#
111
182

314
343
439
493
829
388
578
711
764
963

719
576#
T17#
86
309#
801
588
842
1014

255 258
410 416
418 465
507 508
145 157
689 690
689 691
335 372
305
385 468
869 876
147 147
163 164
173 235
380 427
585 594
609 611
748 748
787 788
806 806
823 824
883 905
133 258
314 314
371 388
439 439
498 498
829 830
388 393
642 650
719 738
775 777
776 779
587
737 739
94 95
314
821 954#
591 592
844# 870

260
465
506

201

382

475
915
148
165
254
435
594
612
763
788
807
825
919
272

316
388
441
498
831
393
650
739
778

779
744
96

602
888

1033 1034# 1037

262
505
508

944

428

483

151
167
254
435
594
612
766
795
808
826
936
287

320
388
442
499

465
650
739
791

781

744

604
911
1039

271
508

997

437

151
167
254
435
596
612
769
796
808
827

329
390
443
499

490
653
739
793

745

619
929
1039
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272

466

151
168
255
465
598
616
770
799
809
830

337
391
444
719

490
662
742
793

746

621
939
1043

273

480

160
168
329
478
598
617
773
799
810
831

337
396
445
812

495
663%#

746
795

759

642

160
169
333
478
599
617
775
800
813

337
396
465
812

495
670

751
801

778

644

l6l
169
333
478
600
617
776
800
814

339
396
490
812

672
759
821

791

652

161
170
333
578
603
719
776
803
819

340
397
490
813

682
761
834

834

654

23

162
170
371
584
607
747
777
804
820

341
397
490
814

683
761

658



1f

lg float
lg int
lgf plt
line
linlog
list ax
lodsb
lodsw
logl0
loop
lowtim
lposi
main
matr_sel
max
maxn
min

mov

n

nl

n2

nevs
new_file
next_lin
nodes
null

off

offs
ok

rl

p2
p_las
palette
ph

phas
phloc
plot_mat
plot_sta
po

point
pointf
pop
print_ph
printf
prn

psf

ptr

push

598
404
350
667
575
67#
639#
1027
1053
668
1029
374
267
Th#
575%#
808
62#
207
1019
235
267
267
235
110
139
62#
1057
L6#
410
506
748
1012
329
448
696
697
71#
106
329
390
452
507
62#
210
513#
716#
698
457
508
1048
550
93
724#
47#
31#
1046

631
405
351
682
576#
598
721

689
1055

376

269#

721
933
542
241
1020
252
268#
268#
241
129#
149
538

350
415
507
766
1013
336
465

83

335
391
453

432
211#

1058

111
83
681
80
1047

688
409
355
683
621

740

385
272

737
975

246
1021
253
277
278
246

153

351
416
507
769
1037
344
481

86
335
397
467

450
216

141

689
85

787
415
360

775

468

739
1014

650
1022

247

253

355
417
527
776
1038
346
484

89
339
404
480

473
221

144

690
133

417
361

777

474
746
1039

869
1023

253

283#

,360
418
530
779

371
496

350
405
480

504
227

204

691
136

505
451

483
759

915
1024

258

361
451
533
788

383
500

351
409
482

566
230

261

156

506
452

778

979
1043

262

397
452
562
813

386
502

355
415
487

236

274

591

507
453

791

1014
1044

397
453
563
830

394

360
417
488

238

753
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1045

404
499
564

398

361
427
492

255

757

1049

404
499
603

400

373
437
493

258

1050

405
505
670

427

382
437
499

258

405
505
676

438

382
441
505

262

24

409
506
707

446

384
451
506

263



puts
read_dat
roll

row

rt
s
savlas

sc_off

scale
scr 1
scr_2
scr_attr

scr_clr
scr_get
scr_get
scr_rowc
scr_setm
scr_str

scr_str_
screen
scroll s
sd_row

sdm_row
seg
send asc

set_ax
set wind
si
sprbin
sprintf
sscanf
stosb
stosw
str

strcat
strcmp
strepy
strlen
strncmp
strnepy
tbuf

tdiff
terminat
text pg

88 89
213 216
739 776
578 588
842 844%#
925 925
979 985
515 521
285 289
515 523
720 732
925 927
548 560

1026# 1029
1052# 1055

23# 586
960 961
579 730

1033#
1044
621 870
729
585 588
961 985
1019 1020
1017
867 869
639 640%#
845# 875
575 576#
1017

97 98
728 838
205 206
745

1021 1044
600 623#
538 542
140 160

1054 1057

1028
307 308#
984 985
601

82
175 809
563 630
183 188
150 164

66# 140
542 544
616 619
804 807
467 486

1057
527 530

135
227
842#
593
870
927
986
522
289
535
733

588
985
882

888

590
991

915
650
885
607

99
943
207

566
167

316
990

826
1014
193
753
150
566
653
809
488

533

136
233#

602
875
929
991
526
292

739

590
991
904

911

591
1008#

916
720
902

100
996
662#

587
255

320
991

754
160
567
654
819

540

155

604
878
939
992
529
292

793

591

917

929

592

933
767
907

101

708

598
803

623
1008

757
164
587
753
821

544
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156 200
606 619 642 644
886 888 892 895
952 954  956# 961
1008 1009# 1013 1033
532 539 543 565
294 297 300
793 795 842  844#
592 602 604 619
935
939 962 967 971
602 604 619 649
934
769 770 771 775
916 923 925 927
102 103 104 105
748 781 788 814
603 611 616 634
804 807 823 824
624# 630 630 634
1010# 1014 1021 1033
758
167 237 255 285
588 598 600 601
754 755 756 757
823 824 825 826
562 564 567

652 654
897 900
962 967
1034# 1038
869 875
645 654
975 979
652 654
776 777
933 933
126 517
831
637 653
825
637 954
1035# 1045
296 296
602 603
758 798

658
909
971

893

659

986

658

779
934

518

798

955#

538
604
801

25

659
911
975

925

837

992

659

842
938

519

819

961

540
611
803



time
timebuf
to_bin
tree_ver
treer ve
w

windo
window
winit
word

X

x1
x2
Xor

Xy

374
49#
355
121
119
26#
124
26#
108

1019

329
445
665
665

1056

329
415
507
628
629

384 385
360 361
327#

368#

598 629
1020 1044
339 341
467 492
690 696
691 697
350 351
417 420
508 508
633 634
703 705

385

409

631

342
495
698
699

355
427
508

711

468

415

688

343

495
699

356
451

713

482

417

696

373
627

360
452

483

697

390
629

361
453

483

698

393
633

363
457
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/*
* Map.c - Module defines the mapping from plot space
* to display space and draws into the PGA.
*
* Version with added(modified) routines to handle
* real nos. by R. McGuire.
*/
#define M 0x10 /* Move */
#define MR 0x11 /* Move Relative */
#define D 0x28 /* Draw */
#define DR 0x29 /* Draw Relative %/
#define RR 0x35 /* Rectangle Relative */
#define CI 0x38 /* Circle */
#define C 0x06 /* Color */
#define PT 0x08 /* Point */
#define T 0x80 /% Text */
#define TJ 0x85 /* Text Justification */
#define NWIND 5 /* Number of windows */
#include "windo.h"
extern struct window *w;
extern char Zbox;
extern int Ishist;
extern float psf[3];
extern int Laser;
extern char *p_las; /% Laser printer file name */
extern int Dif d[3]; /* Old-new displ coords (panning) */
char txt jst[5][3]=(TJ,2,3, TJ,3,2, TJ,1,1,
TJ,3,3, TJ,1,2); /* text justification */
char *dbuf[32];
#include <tabl.h> /* tabl[i]=256%log2(i+256) for O0<=i<=255 %/

int flip; /* Control axis orientation */
int tic[14]=(1,2,5,10,20,50,100,200,500,1000,2000,5000,10000,20000};

int lten[25]= {-10205,-9355,-8504,-7654,-6803,

A -5953,-5102,-4252,-3402,-2551,-1701, -850,
0,850,1701,2551,3402,4252,5102,5953,6803,7654,
8504,9355,10205};

int 1sub[11]={0,150,256,406,512,594,662,719,768,812,850);

int Ltic=10, Mtic=5, Stic=3;
int Axtop[3];

scale() /* Select scales via window */
{

int ax;

if (w->1£[0])
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log scale(0,0);
else
lin scale(0,0);
if (w->1£f[1])
log scale(1,0);
else
lin scale(1,0);
if (1 /*Laser*/) /* Draw full box */
{
if (w->1£[0])
log scale(0,Axtop[l]);
else
lin scale(0,Axtop[l]);
if (w->1£[1])
log scale(l,Axtop[0]);
else
lin scale(l,Axtop[0]);
}
if (w->cse)
{
if (w->1£f[2])
log _scale(2,0);
else
lin scale(2,0);

/*
* Log coordinates are mapped to 'plot’ coord. space via:
* plt=256%*log2(x)
* This scaling allows x to range over 1.0E-12<x<1.0E12
* with about 0.2% pixel resolution. The plot coords can
* be zoomed to 'display’ coords. as required.
*/
log scale(ax,side) /% Label log axis */
int ax, side;
{
int k, 1, top, dtop, bot, range, X, Xs;
int ltic, mtic, stic;
flip=ax;
bot=max(w->pl[ax],w->po[ax]);
dtop=to_plt(w->dc[ax]<<l,ax);
top=min(w->p2[ax],dtop);
/*
printf("in log scale: bot,dtop,top,pl,po= %d %d %d %d %d \n",
bot,dtop, top,w->pl[ax],w->po[ax]);
*/

if (side==0)
Axtop[ax]=to_dis(top,ax);
if (side)
{
ltic=-Ltic; mtic=-Mtic; stic=-Stic;
}

else

{
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113 ltic=Ltic; mtic=Mtic; stic=Stic;

114 }

115 range=dtop-bot;

116 if (ax==2)

117 col scale();

118 else

119 {

120 color pg(6);

121 flip pg(M,0,side);

122 flip pg(D,to_dis(top,ax),side);

123 }

124 color pg(6);

125 flip pg(M,0,side);

126 for (k=0; k<25; k++)

127 {

128 x=1ten[k];

129 if (x<bot-848)

130 continue;

131 if (x>top)

132 break;

133 if (x>bot)

134 {

135 flip_pg(M,to_dis(x,ax),side); /* *10 tic */
136 flip pg(DR,0,1ltic);

137 flip pg(MR,0,-1tic);

138 if (side==0 &&

139 (range<8192 || k&1==0) ) /* %10 label */
140 {

141 flip pg(MR,0,ax>0?-24:-12);
142 draw_pg(MR,-12,-8);

143 text pg("10"); /* 10 */
144 draw_pg(MR,20,6);

145 sprintf(dbuf, "$d\0",k-12);

146 text pg(dbuf); /* Power %/
147 }

148 }

149 if (range>8192)

150 continue;

151 xs=x+1lsub[5];

152 if (range>4096 && xs>bot && xs<top)

153 {

154 flip_pg(M,to_dis(xs,ax),side);

155 flip pg(DR,0,mtic); /% *5 tic */
156 continue;

157 }

158 for (1=2; 1<9; 1+=2)

159 {

160 xs=x+1sub[1];

161 if (xs<bot || xs>top)

162 continue;

163 flip pg(M,to dis(xs,ax),side);

164 flip pg(DR,0,mtic); /% *2 tic */
165 }

166 if (range>2048)

167 continue;

168 for (1=1; 1<10; 1+=2)
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xs=x+1sub[1];
if (xs<bot || xs>top)

continue;
flip pg(M,to_dis(xs,ax),side);
flip pg(DR,0,stic); /* units tic */

}
send(txt_jst[2],3);
}
}
lg int(n,ax) /* Take log2 of int & map to displ. coords. */
int n, ax; /* 1ff axis is log */
{
return(to_dis(lg_plt(n,ax),ax));
}
lg plt(n,ax) /* Take log2 of int & map to plot coords. */
int n, ax; /* 1iff axis is log */
{
int pow2;
if (w->1f[ax]!=1)
return(n/(int)psflax]);
if (n<=0) ,
return(-100);
pow2=0;
while (n<256)
{
n<<=1l; pow2-=256;
}
while (n>511)
{
n>>=1; pow2+=256;
)
return(tabl[n-256]+pow2);
)
lin scale(ax,side) /% Label linear axis */
int ax;
{
int jt, x, x1, xb, x2, dx2, t;
int tax, sl;
int ltic, mtic, stic;
float tx,round off(),fabs();

tax=min(ax,1);
flip=ax;
x1l=max(w->pl[ax],w->po[ax]);
dx2=to_plt(w->dc[ax]<<1l,ax);
x2=min(w->p2[ax],dx2);
if (side==0)
Axtop[ax]=to_dis(x2,ax);
if (side)
{
ltic=-Ltic; mtic=-Mtic;
)
else

{

ltic=Ltic; mtic=Mtic;
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}

}
jt=max(0,indx(dx2-x1,tic,14)-3);
t=tic[jt];
xb=(x1/t)*t;
if (ax==2)

col scale();
else
{

color_pg(6);

flip pg(M,0,side);

flip pg(D,to_dis(x2,ax),side);
}
color pg(6);
flip pg(M,0,side);
for(x=xb; x<=x2; x+=t)
{

if (x<xl)

continue;
flip pg(M,to _dis(x,ax),side);

flip pg(DR,0,1ltic); /* Tic */
if (side)
continue;
flip pg(MR,0,-1tic-4);
tx=round off(x*psf[ax]);
if(fabs((double)tx)>10000. || fabs((double)tx) <.0001)
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sprintf(dbuf, "%6.2e\0", tx);

else

sprintf(dbuf,"32g\0", tx);

sl=-strlen(dbuf);
if (ax)
draw_pg(MR,4%sl-5,-4);
else
draw_pg(MR,sl<<2,-10);
text_pg(dbuf);
}
send(txt_jst[2],3);
if (jt<0)
return;
xb-=t;
t=tic[jt-2];
for(x=xb; x<=x2; x+=t)
{
if (x<xl)
continue;
flip pg(M,to_dis(x,ax),side);
flip pg(DR,0,mtic);

float round off(x)

float x;
{

float rx;
int *iptr,is,