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ABSTRACT

This document describes Lriefly the instrumentation for the
cosriz ray experiment onboard Helios-1, and -2 spacecraft,
and the various amnalytical procedures used to study the ex-
perimant data. = The primary purpose of the document is to
provile a quide to the Helios data processing system in use
on the IEM 308t at G5FC, This multi-program software systen
performs general data reduction, guality control, data Lase

manigament, and data ‘analysis.
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Section 1
HELIOS-=1 AND -2 COSMIC RAY EXPERIMENTS

1.1 OBJECTIVES

This report describes the procedures used to prepare for

g

analysis the galactic and solar cosmic ray experiment data
taken during the Helios ! and 2 missions, The Helios-!
spazecraft was launched on December 10, 1974, and Helios=2
was launched on January V5, 1376, The Helios-1 apd -2
spactecraft were developed by the Federal Bepublic of Gerwmany
(FE3) in a cooperative program with #ASA., NASA supplied the
launch vehicle and experiments were performed by scieatists
froa both the FRG and NASZA, The purpose of the mpission was
to nake measurements of the interplanetary medium £rom the
vicinity of the Farth orpit to 0.3 Astronomical Units (AUS).
A plot of the Helios-1 and =2 orbits is given in Figures |
and 2, Tc facilitate the experimental data collection, the
spacecraft spin axis was maintained normal to the ecliptic
at 12 nominal spin rate of 1 revoiution per second. In addi-
tion, the spacecraft telemetry bit rate could be adjusted
frem 2 to 49395 bits per second {(bps) in multiples of 2.
¥hile the spacecraft was moving to perihelion, the telometry
Pit rate wvas generally 8 to 512 bps; at 0,3 AU the higher
telsmatry rates {i.e. 1024, 2048 and 4096 Lbps) were used.
Instrument descriptions written by the experimenter c¢an be
Found in Volume 4 of tha "IUser's Mannal for the Hdelios
Spacecraft®™ and ia Referconces 1 and 2, More detall on the

felios-1 apd ~-? mission objectives can be found in Refarenc-

0

es 1, 2, and 3. A summary of the experimental rssults, in-

cluling a bkiblicgraphy of the major papers published by the

expariment team up through the summer of 1979, can pbe found
n

in Reference 3,
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Figure 1: Polar Orbit Plot (1977-1981) for Helios 1
Relative to the Sun/Earth Line
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Figure 2: Polar Orbit Plot (1977-1981) for Helios 2
Relative to the Sun/Earth Line



1.2 INSTFUMENTATION

The dzliocs cosnic ray experiment (Zxperiment No. 7) incorpo-
ratzd three tynes of cosmic ray sensor systems for mcasuring
charged tparticles, and 1 gas proportional counter for mea-
suriny sclar X-rays. The digh Euergy Telescope [EET) cosmpic
ray datector measured electrons in three eneryy ranges bet-
ween 2 and 8 41V, as well as protons and alrha particles in
thre2e 2nergy ranges hetween 20 and 800 MeV/nucleon. The
first type of Low FEnergy Telescope (LET-I) =®measurad protons
and Z>1 particles in three energy rangos between 3 und 21
#oV/nuclcone The second type of Low fZnergy Telescope (LET-=

II) wmcasured protons in several energy ranges petween O.21

and 2.1 HevV, alpha particles in the range between O 6 and
2.1 d42vV/nucleon, and eloctrons in  four ranges hetwaen 2,32
anc 2 Mev. There were two LET-IIs flown on each nmission;
one wis mounted to point 200 above the ecliptic and tha oth-
er pointed 200 below the =acliptic. Counting rate dati were
sectored into =2ight 450 sectors for a number of coincideace
nodas from each telescope. Under optimum telemetry rate
conditicns, <Zfive events per second were pulse height ana-
lyze2d and the rate data cycle was approximately 5 minutes.
At th2 slowest compination of bit rate and formats, a conm-
plete data cycle reguired about 2,5 hours, For more detail
on tha Helios=1 and ~2 cosmic ray telescopes and telz2qetry
mod2s, see Refersnces 1, 2, and 4 as well as Appendix A and
3.

The experiment also contalned 4 gas proportional count2r for
measurinyg solar X=rays 1ia the range of 2 to £ KevV, The gas
proportional counter <consisted of two independent counters
shariny one presssure vessel. The primary X-ray data were
obtained through a very narrow collimator, Using on-board
electrorics, data were accunulated in eight sections of
0,178 or 0,340 centered on the Sun. Such a system facili-
tated thke moritoring and locating of sources of solar activ=
ity, The second aperture was viewed by means of 3 539 col-
limator,. Only low enerqgy Y=rays in the range from 2 to 8
KaV ware allowed through the folls. This countar monitored
detactor background as well as low energy solar electrons,
- 4 -



ach 2f the three particle detectors on Helios=1 and -2 ro-

o
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pendicularly to the spacecraft spin axis., This al-

3

low2d the incoming particle rate data to te divided into

igat sectors, The individual sector count rates wers col-=
lectively fit to determine the amplitude and phase of any
cosmic ray anisotropy- The analytical expression uased for
the j20metric corrections anpnd error analysis of the Helios=1
and -2 cecsmic ray data are glven in Reference 4, These for-
mulas also tak2 into account the finite detector geomertries,
the variatble interplanetary magnetic field and the back=
ground count rate of the particle detectors, A description
of the programns which make these corrections 1s given in Re=
ferznce 8, These programs can be used when there is a large
amcant of cosmic ray data which have a COS distripution and

an average energy 2 1 Mev.

The actual data which were sent back by the Helios cosmic
ray tz=lescopes consisted of the following four g=neric

typss:

o Kates data
« Pulse Height Analysis (PHA) data
¢ Internal Calibration data

o Engineering and dousekeeping data

Eates Jata represent the total number of times per accumula-
tion interval that signals exceeding specified anplitudes
from one o©r more detectors imn each telescope occurred 1ia
coinziience. Thaese rate events were counted (accuamulated)
in 1 24-bit counter for a period of time dependent on the
hit rate and ande of spacecrdft operation, Prior to trans-
mission, data from each 24-hit counter were compressad to 12
bits by converting the number to its logarithn. After re-
ceipt of rate data on the ground, the log of each 12-Dbit
rat2 word was converted back to its integer eguivalent and
dividzd by the length of the accumulation interval to yield

couats per unit time (Sec Appendix C), For the HET systen,



there are 15 basic coilncidence/anti-coincidence ejuations
ana single rates produced. {Hote: PRefer to Figure 3 for

&
the dz2scription of whers each detector elemeont {ic=., A1)
1>

PEES cated 1n a piarticular telescope. For more details on
each dotector, see References 1 and 2, and Appendix A). The

rates are multiplexed into 12 telemetry words using the tel-
enmctry formats as descrined im  Appendix C. The unsectored
rate connters {R) and sectored rate counters (SR) which are
usci for each rate along with the particle and energy wihich
cap b2 measured by the counters are shown in Taple 1 Yote
that two of the basic colncidence/anti-coincidence measure-
ments made by the HET are sectored into eight sections and
output using the sectored rate counter-1 (SE-1). The other
rate output is s2nt using unsectored rate counters R!1 to
28 and ER=14,
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A schematic draxing of the Goddard-University of Bew_Hamg-
shire array of solid-state detector telescopes on Picneer-10
and ~ll, and the Goddard experiment om Kelios I and II. For
particles which traverse tbe High Enezsy lelescope [EET)
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ticles, the pulse heights in 2, B, acd CI+CII werce measured,
The complere Piomeer systed, iiacluding electronics, weighed
less than 3.3 kg.

Figure 3: HET, LET-I and LET-II Telescope Assemblies
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For the I1ET=I system, the £10 to RI14 aad SEY counters ara

1sel, Twelve single ates and  six coincidence/anti-

B

coincidence ejguaticns are monitored, The rates D1.D2,-F and
D1.D2. 51.-F are sent pack both 1in sectored and unsectorad
format. For each 2f the two LET-II systeas, four single
rates andé 16 coincidence/anti-coincidence equations ace mo-
nitored, as shown in Table 1. (Note in Table 1, the two
LET-II systems are lapeled as VLET-1 and VLET=2). Counters
R9, RIS to R19, and SE2 to SFE3 are used to accumulate LET-IIL
data, Finally, thke sclar X-ray data are accuanulated in
countz2rs FZ0 and SRU. for gore details on the Helios rates

system, see Apprendix C.

Pulse Height Analyzer (P:Ad) data represent the digitized awm-
plituiec of each of three specified detector sigmnals appear=
ing in ccincidence, The PHA resolves the amplitude of zach
pulse into one part in 1024 (10 bits). BEach amplitade 1is
transmitted in binary form as a 12-bit worde TFach PHA read-
out is a selected coincidence event during the accuaulation
intarval and the data represent the amplitudes of eacia of

the three detector signals rather than the numbar of events

per unit time. Four HET coincidence counters and two LET
coriitions can initiate PHA analysis. These conditions are
lab21l2d by an asterisk in Tavle |, The method used for sa-

lecting which PHA event is to be sent along with other de-
tails of how the PHA system works, is given in Appeniix C.
¥ormally, the HET and LET PHA blocks alternate with one
another in the data,

The internal calibration data as well as the engineering and
housakz2eping data ar2 used by the experimenter for checking
the operation of their instrumeats. This information is
only used on special occasions by the experimenter and is
rot lirectly used for the routine processing of the parcticle

data.



Section 2
ANALYSIS

2.1  INTRCDUCTION

The pravious section described the data which are input to
the Helios data processing system. This section will de-
scribe the output from the Helios data processing sysiem as
well as list crucial information for undefstanding the ap=
propriate cutput. Basically, routine analysis of the output
from the cosmic ray data processing system will consist of
either time history analysis or energy spectra analysis.
Tims history analysis examines the measured differemtial or
int2yral intensities ot different particle spacies over
tima, This analysis will often indicate time periods when
the scientific data were particularly noteworthy ani may
als> show evidence that the instrument was not operating
properly. Energy spectra analysis is used to assure proper
operation of the instrument and to study the energy spectra
of the data cduring times of particular scientific interest.
Txanples of each type of analysis are given in the following

section.



2.2 TIKE EISTORY ANALYSIS

Cftan, an analytical effort wilil begin by examining the
of 1ifferent particle species as a function of tine.
ielios~1 and -2 the following data are rplotted versus

as part of the normal production processing:

« 51, (A2, K1+A1.C1). B. =C3, Protons, Zz21
d2V/nucleon Electrcon: 2 8 MeV

« 2R, Al, -A2,B.C2, Protons > 239 #eV
e F2B, A1.3.K2.-C3, 222 : 20-56 M=V/nucleon

e K3A, A2,3B.C3, Alphas > 56 ¥eV/nucleon

r

« 243, A1 -

« 75B, A2

L J
83
(93]
Tt

-

Al.=A2, B.=C1, Slectrons: 2-4 MeV
* 6B, Al.,=-A2,B.=-C1.=C2, Zlectrons: %-6 #eV

s Z7A, Al.-A2.B.C'.C2 C3, Zlectrons:; 5-8 MeV

¢ 27B, A2.-B.X1.-C1, °"rotoms, Alphas: 20-30 M=V/nucl
s REEB, A2.B.K1.Cl.,C2.=C3, 2rotons, Alphas:
MeV/nucleon

e EJB, S1.52,52 (A).S3

¢« B10A {(Helios=2 only), DV (1)

« 2108, D1 () « 3 MeV/nucleon
« 210C, D1 ({3) « 47 MeV/nucleon
¢« EI10D, D1 (W) : 65 HeV/nucleon
 R10E, D1 (5) . 9% HeV/nucleon
» P1QFT, D1 (6) 1.4 MeV/nucleon

s £E10G, D1 (7) 2.0 MeV/nucleon

flux
For

tiame

20=56

eon

45=56



ri3
ko
[ao]
ol
-

rey
—
t,
b
-

D1 {3 3,0 MeV/nucleon

iV

D1, D2.=F, Protons, Z22:3=21 MeV/nucleon
D1.D2. EY.=F, ?Zrotons, L=22:6-21 fMeV/nucleon

D1. 2. E2=F, Protons, 222:10-21 HeV/nucleon

D1

C3

S1(2)c=52.=S2 [AY.-82 Protoas: .72 2.1 HeV
$1.52(1).=52 (A). =33 Protons: 3.2-21 He¥
51.82(2). 32 (A) . =33 Protons: 5.7=21 #avVv

S1.52({3)=32 (A)~53 Protons: 15.1-21.2 #eV

52 VLET=2

S2 VLET=2

unsactored X=-ray data

A1.=A2,B.C1.=C3, Tlectrons: 4=8 MeV
2.B.%¥1.,~-C3, Protons, Z22: 20-56 ¥eV/uucleon
D1. N2, =-F, 2rotons, Z2Z2: 3=21 ¥eV/nucleon

D1, D2, E1,=-F (9), Protons, %>2: 6=2! MeV/nuclieon



SLZA [(Hellos=-2 only) $1{5).=52,-52A,~52(9)

w2
a3
t
(@}

LY
071
—h

-
~d

~——
-

]
%5}
&

[}
Ui
(g8 )

SEZD, S1{2).=S2. ~S2 (A)« S3 (YY) Protons: 1.5=2.

9]
LU
r)
]
!
L

1.52 (5).=32 (A) «-83 (%) Electrons: .1}

-

(A) « -S3[9) Protons: 1.1=2

ZB, St {6y, =52,-S2 (A}, -S3 {9} Protons: .52-2,1

SE2F, =S1.52(6). =52 (A) 53 (2) Tlectrons: .40=-2
S5F2G, =S81.S2{7}.+~S2(A).S2(8) Blectrons: .6id=2

SEZA (delios=2 onply) same as 5R2A from VLET=2
SR3B = same as SE2B frow VLET 2
ST33C = same as SR2C frouw VLET 2

2
o
(ad
ol
!
-t
t‘i
ol
3
ro

same as 522D from

CF3F = samke as 5R2E frow VLET 2
SE3Y = same as SR2F from VLET 2

w
v
L5V)
]
¢

same as 502G from VLET 2

same as 5W2Z2H from VLET 2

[43]
oy
(93]
o]
4

3. 31=-6.,05 MeV Proton Flux = LS2
5. 05=21.6 MeV Proton Flux = LS3
31.0=-57.22 MeV Proton Flux - [S3
141.=219 MeV Proton Flux = HPFB
2, 20=4,58 MeV Alpha ¥lux = LSZ
5.35=21.06 ¥MeV Alpha Flux = L33
31, 12=57.53 Alpha Flux - HS3

125.8=240,9 HeV Alpha Flux - HPFB

Protons:



Figures 4 throagh 2% show exuamples of the data taxun by Hed-
ing duvring the first week of September 1977; the dati were
averag2d over l-hour iantervals. Th2 B1, 23A, and R'2A data
ar= routinely delivered +to the Hational Space Scienc2 Data
Centar [NSSDC) along with orbit information and sectored X-

ray data.

The rites data are primarily used for monitoring ganeral
cosnic ray activity. when more detailed flux information
about individual events is required, the PHUA data are used.
Fersz, flux is defined as +the number of particles/unit
tim2/unit energy inrterval/detector area/solid angle, The
nunber of particles per unit time 1is measured by the rate
counters, Th2 unit enecrgy intervals, which can be measured
hy the HET, LZT, and VLET cetectors, are given by the thres-
hol?, channel width, and full scale readings for each Jdetec-
tor as defined in Table 2, The product of the detector drea
and s01id angle measured by the detector is called the "“geo-
metry facter®, The geometry factor for the varinus detec=
tors is given in Table 2. The actual eguation which is used

to calculate particle flux from ?HA data is the Ifollowing:
n * R
Flux = ======-===--

T % GF * % % ¥

nuimber of events measured by the PHA detectors

=
"

T = time elapsed

GF = Geometry Factor

i
1

= Znergy bin

6}
[

= npumber of events measured by the rate counters
¥ = total number of events in the PHA energy matrix

as measured by the rate counter

- 14 -
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TAZLE

Sumnary of the Characteristics, of Zach of the Telescop=s and
the Cowponent Detectors

Telescope HE LET-I LET-11I
Geometrical <015 22 » 155
Faztor

{cu¥*2-ster)

Detectors A,B:2.5 mm D1,D2:100 u S1:50
{thickrness X 3 caok%x2 X V cmkx2 - X 50 mm*%2
¥ arei) Ct's:2,5 mm E,F:2.5 mm $2:2.5 o=
X 8.5 gm¥*] X 3 cm¥%2 X 50 mm¥**
sa:2. 5 ma
x 5D ma*¥2
$3:2.5 an

X 200 nmm¥*2



The choice of Dboth the averaging interval and the wilth of

the en2rqgy :bin is determined Ly the experimenter, Lased on
}1"

ad
T

pheromena b2ing studied. The experiments have osean de=
signed to provide snough PHA and rate eguations so thit in-
formation on many types of particles in many energy ranges
of intarest can be studied. In addition, the scctored rate

data will provide information on cosmic ray anisotropies.



It is often necessary to examine the detailed energy spectra
{i.2., doukle dA%¥/dx plots) for particular charged particles.,

The major cbjectives for examiniug these plots are to:

s AssuTe proper operation of the instrument
« Tientify gross changes in instrCument response
e Study the energy spectra of various isotopes

s Tdentify short tera variations by comparing energy

spectra taken at different times

» Iientify radial gradients 1in the cosmic ray flux bet-
- we2en 0.3 and ' AY by comparing Helios-1 and Helios=-2

jata

o Tientify raiial gradients in the cosmic ray tlux at

jreater than ' AU by comparing Hdelios and Pioaneer data

TO assure prop2r op=sration of the instruwments, a check 1is
made withk completely different detector systems in the re-
gions where the response functions overlap. Additionaily,
the two VIIT systems can be checked for self-consistency.
Yhen differences do occur, corrections for deadtime, acci=
deuntal coincidences, and anti-coincidences can e made on a
case hy case basis, There are computelr programs available

which aid in making these intercomparisons.

In th2 norwmal production aode, V1 energy spectra are :jener-
ated for Helios=1 and 16 spectra are generated for Helios-Z.
Tables 2 and 4 list the features of each spectra which are
generaited while Figures 25-35 show examples of the delios-]
spestra which were generated using data taken Dbetwsen Sep-
tember € ard 10, 1977. ‘These spactra were chosen as exan=

ples beocause the data were taken during a time of heavy
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Figure 29: Sample Energy Spectra (5 of 11)-
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Figure 30: Sample Energy Spectra (6 of 11)
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Figure 3-1': Sample Energy Spectra (7 of 11)
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Figure 32: Sample Energy Spectra (8 of ii)
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Figure 33: Sample Energy Spectra (9 of 11)
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Figure 34: Sample Energy Spectra (10 of 11)

DI vs DII DI.DII.SUM-D.,~F



- - - .
- L4 - 3 (1 - ¥ (] & Lan
4 L] - . . . 3 -
—— & ® - [ — s ——— A . e
. - - - . . . . - -
. (AL RII LAY L RIIIT RY 2 113 AT RYEFIIIRIS R R NRR R NI Y R Y RS2 2 2] LI PR NI IR Y 2 RIY RIS I Y 1]
. ) . . . . [ . . .o . .
4 o 3 - - . - . . . - » .
— 4 ] £ & ) ) - L3 2 e L 4
L3 - - - » . - . » . - .
e a a a A . s A A A A
N . - - . . - . . . ) .
L . - . - . L] . L] - - .
: SO BRG GBATROP LIPS R LR PRI ST OSRS NS P LD QG GO PO IS SN OIS OINNEIIP NN ETREOO O RSO IPIIT RNAL FS O ST RE FAGEETIERICLEED B
- . - - . » [ . .
— L - L) O L] - ] g L] -
N . [ - . . . ., . L3 . .
s~ r-— I, r a A . Iy », A ry —
L Y - - . [ - . - . - -
418 o - . . . . . . . - .
-
soe - %t e . . . . - .
408 » . o ° » » . .
e B O 000 $A e e P asa s Ss T ee S aRs T erssasseissiarasnas TEVEEI RPN s A i e T T dT omew TR eRe s s VT
3% . . - . . . . - .
2.l Py Py 2 - : J.s Y —
Ine o - . ) - . . . .
34 3 - . - » [ . [ ] [
3L
TS » 1 - . . - [ . L] . - .
7TZ - - - 3 * . » - - .
- - > L) - . L3 » - - -
“a o - - . L) . - - . L]
~RAAGALSAAARARAS ARI NSNS IESANSALALALLS QS AN RO SL NS :xu ARARIY R IFLPUSSLNELAAALINES ALLAARLISAT LALLARALIS S Sy
- . . . . »
- L ] o - - ° . - - - - -
- ) . - » - .
» - . - - .
e » 3 . - Ld
- L) - - - L
— e 2 X 2 2.
- - L -
s o0 sncancvnssesenns ssvoases 0 0L 00000 VCEINNIPRO RIS SR A S e B W

-
-«
T
1
A
L4
-
1 - . ) . «
- - . . 3 -
0 - 0 0 O s
- - . [ - . . -
a . A 2 PY 2 X
- - - . . . »
- - - L] . L] -
Ivasssecselansesesnsensens seccns scacsss sevvavens seocaven
- - . -
2 g T (] " 0 v LJ T
« 1 [ - . . - - [
a », . a 2 a ™ '
- t » . Y . - - .
™ - S . - . . - -
- - L] L
- L -
AP AT EesIBEe e SP TR e AP 0TS eT e Tes sP o e 3
- - - . . . L) -
= » P 2 9. .. ’. - .
- - - - L] . - . -
- - . . . . - - .
3
- - . . L) . » . -
- - - L] - - Ld . -
O ] v 1] 3 g - T &
- . e 1 . . - . . .
e 3 AL TSN ALAANS NI ALAR A ARANLINRAIAAAGEA LGS EASCR ECPTRRALY 0¥ 03 GARA SRS ESARASLARS R AL LLE
154 o - . . . s . . - - .
192 3 - - 3 L] * . . - - .
er s A re R a A Py . = Y
o - 3 L . - . . - -’ -
20 - - . . - - . [ - - (4
12 e - . . . 3 'y . - - .
iea t - * ° L] [ M * . » - .
_—re g . = . 0] . v v [ v
120 0attetae ittt o u s t0r 00 e cr eT el ST 200 STOP PI TN U REID CRIRIRRIOT CIFSOREPIPPTINE PPUN C SO VS SIO IV R S SEORI I PO RRL
—tTE_t Y - . 2. a a a 2 e 3
[ L A - 3 . . » . . - - .
123 o - . . . . - - - [ .
PR 9
1’6 o - - L) » . - . .
12¢ o - - » (] o - - -
1 0 ] O . 0 L 13 T
13s ¢ » . . . 1 . - - . .
w—l_p. PY P a - a < a 2.1
120 lorcecsncrnvncasalonnvenstssscsnasscasssveesssonvens esessssnveitesnres sasne
116 o » ! e . - - - -
184 o » L . . L} . 3 . - .
102 o » - [ - - - - - .
¥V - - - L] * . . - - )
A - - - L] - L g . - L] .
€2 p - . - . . a - M
eR o - . . e . . . . .
he - - . . . 3 - L3
20
- . . a . L) . . L
- » - - - . - » [
£ > - . L] L) - L] .
» - . . » . . - .
B 3 L} ' 3 1 £ J >, [ ] { 2
- . - . . s - - .
L - . - - e - - .
. L

eassBenee a0 0n

-
SessesassasInn s

bl J - - L 4
32 - - -
29 .- 2. .
4 o - »
70 § . .

sssdvsaene

200 3

Figure 35: Sa.mplé Fnergy Spectra (11 of 11)

DPII vs E "DI.DII.SUM-D.~F

- 52 -




solir activity (se= Figures 4 through 24). when Helios-1 was
close to the Sun (see Figure 1), Normal ensCgy spectra
wvould contain much la2ss data if onliy 5-=days of dati were
usel, An examination of Figur~ 25 shows that the cnergy
meusurced ty the [ET detector element A versus datector ele-
nert B 1s plotted ard that this PHA data wmode is initiated
by an Al.B.KZ,-C2 condition (see rate ejuation 2A in Table
M. The scale used in the horizontal and vertical axzes of
Figur2 25 is "channel nuaper™, which corresponds to the anm-
ournt of energy deposited in each layer of the detector, To
convert channel numbers to energy units, the data given in

Tatle 2 shculd be used.

Figur> 25 depicts only the bottom half of the A vs B pulse
height analyzer dynaric range, (Note £ull scale=40396 chan-
ncel rnumbers), To display heavier or lighter wparticles on
the same type of plot, various compression ratios are used.
The example given in Figure 25 shows the output of the A and
8 datectors coapressed 4 to V', i.e., each row and each co=-
lumn cepresents the total events in four consecutive PHA ad=
dressas, The heavier particles are se=an by using a large
compression factor since they deposit more energy on the de-=
tectors; similarly lighter particles are seen using a smal-
ler compression factor, The scales used in Fiqures 25-35
have been set so that the particles most often studied can
be idlancified. Moreover, the coincidence condition which

initiates the analysis will partially determine the type of

events vhich are seen most often, For exanmple, the
A1.B.K2.~C3 condition will most ften record particles with
722 in the 20-56 MeV/nucleon energy range, Protons in the

sam2 20-%56 HeV/nucleon energy range can best be studied by
plotting the detector A vs detector B output taken with the
[AZ. X 1+21,C1).B,=C3 coincidence condition and a compression
factor of 1; an example of +typical output for this case 1is

shown in Figure 26,


http://cornpressi.cn

Section 3
SOFTWARE SYSTEHN

3.1 SOFTNARE SYSTEM OVERVIEW

The Hz2lios=1 and =2 cosmic ray telescope multiprograam data

prozessing system performs separate tasks for general data
redicticn, gquality control, establishing data bases, and
data analysis. . The system 1is designed +to process large
quantities of data off-line, However, the system can pro-
vida a "quicklook" data listing when fast processing of the
data is needed, An overview of the Helios Data Processing
systen flow that is presently utilized on the SACC IBY 308)
computer at GSFC is illustrated in Figure 36. .

The design of the Helios data processing system paralleled
that of tle Pioneer data processing system (Reference 5) .,
Whenever applicable, the Pioneer computer software was ex=
tractzad and used in the corresponding Helios routine. This
approach reduced redundant coding considerably. Programmers
who maintain the Helios system and incorporate enhancements
int> it should investigate making similar enhancements to
the correspording Pioneer logic. Programmers also should
review the Helios software documentation in References 6, 7,
8, 3, 11 and 13.
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In particular, the appendices in 3eference 7 <contain the

following:

e Txperimenter Pata Record [EDR) Formats
e Orbit/Attitude Tape Descriptions

e PHA Tape Logical Eecord Fornat

e Rates Tape Logical Zecord Format

e Description of the data Set INDEX

e Dagcription of the Data Set CATALOS

e Description of the Data Set DERSLOG

¢ Doscription of the Data Sets DRSCTP, DRSCTY, DRSCT2
BRSCT2, and DRSCTHL

e Listing for a Sample ilelios <Command Tape (not pro-

cessed)

The other information which is available in these references

can bz deduced from their titles.

The major data processing programs in the order 1in which
they ace run, along with the mnemonic name containing the
JCL or CLIST, the 1location of the mnemonic (either
*SB#HL.LIB.CNTL' or 'SB#HL.LIB.CLIST') and the general func-

ticn of the mnemonic are given below 3

Not=:
* This program is run periodically, as needed.
* % A CLIST is available to execute this prograa.,
2rojram Mnenonic Location Function
¥ame Name CHTL/ of ¥nemonic
) CLIST

RIFDEX* RINDEX CLIST Lists tapec status words
in the 'INDEX' data set

LOGOUT* LGOUTA CHTL** Enters new output ZEDR

-~ 5§ -
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TAPESCANW

NEpRON

FLXD33

DPATRICK

[ON
RS
4
=
v}

O
(2P}

LBCKRKINC?T

DRPPINA
ar B

DRPPROC

DCPYRATA
or B
DCPYPHAA
or B

FLUXDBGA
or B

FCATRELD
FTPCPYA
or B

F4TO1A
or B

CHTL*x%

CHTL**

CNTL*=*

HTL

CNTL

CNTL**

CHTL*®*

CHTL

CNTL

CNTL

CNTL

CiTL

CNTL

librar¥ as into
T INDEX dd a set

Enters EDR tapes
to be logqed into
the 'IyD data set

Compresses ZDR tape
onto the EDR Llurlfj
ta es, uodatea
"CAmALo& " data sert,
updates the 'CLUCK!
data set and
sorts FTQJIFD0 1 data
set for input to
DRPPUN,

Reloads the Helios~-A
or B YINDEX' and
'CATLOG' from tape
to disk

Copies EDR library .
tapes at a 2 to 1 ratio
to backup tdpes

Used to restore an
EDR libtrary tape froam
its backup tape

Creates 'HELDRP!?

proqram input 'SDRTAP!

ndell cards fron
TQ8r001' data set
roduced by the
LIBGEN' progcan

Performs the general
data reduction of EDR
data, upndates D3AS3
cataio s and rate
and PHA tapes

Creates tape backups
of rate and PHA tapes

Inserts and/or

adds the rate and
PHA data to the .
VFLUX!' data base and
npdates the 'FLUY!
catalog data set

Copies 'FLUX' catalog
to tape

Reloads 'FLIX?
catalog to disk.

Copies 1600 B?2I
'FLUYY tapes

Copies 1600 BPI

IF FY‘(' g

to b?SO B2I 'FLUX!
tapes at a 4 to
ratio



)
[
el
g
=]
]
o
)

3
N
\J
ul
o)

2 ¢e¢nd

CLIST Ugdates k
A¥ % currant
3

K of t
6250 BPI
in the !
source i
catalog

for either tHelios A

ADFLUX* ADD625) CLIST Ad

FPLU{PLOT* PLOTHEL CLIST Updates standard rate,
: flux and sectored
rate time history
analysis plots

MATGEN* MATRIX LIST Updates HELIOS=A
standard line printer
PHA matrices

HSYRMY* ASXRPLTA CNTL Updates standard _
or B sectored gray analysis
plots

¥ore information about these proqrams can be found in Sec-
tion 3.7, including tho program name or entry poiat, the
mnenmonic name, the location of the program source code and
documa2ntation, the method of the program execution, aad the

urpos2 of the program,
p

Pesiles the main processing programs, 1t is often necessary
to run various utility programs to list the contents of tae
tap2 catalogs used by the data processing system and to en=
surz that these catalogs are properly wmaintained. [Note:
These tape catalogs are described in Section 3.4)., The fol-
lowiny is a list of major catalog listing and/or maintenance
prograns along with their mnemonic names in 'SB#HL. LIB CNTL!

or '8B&UL,1IB,CLIST! and the function of each mnemonic,

%¥* This CLIST resides in '"5B#HP.LIB.CLIST!'.

Projram Mnemonic Location Function

Yame Name CNTL/ of Mnemonic
CLIST

SCANLIB SCANLIB CLIST Lists EDR tape

information from the
'CATLOG' data set oy
day or record



DRSUNT DESLSTA CxTL Lists the current
or B Dx3 catalog
DRSADDA CuTL Adds blank tapes
or B back into DES
catalog
DRSS RTSA CuT Restores the current
or 3 DRS catalog to disk
FLIMNT FCATLST CHTL Lists the HELIOS=A
and ~B FLUYX catalog
sources
FCATINT CNTL Initializes a new
FLJX catalog
source to a ]
specified satellite
FCATADDA CaTL Adds blank tages
or B to a _specifie
satellite
FCATDLTA CNTL Deletes a FLUX
or B catalog sourcsa

from_a specified
satellite

LCGISsH TLOGMNT CXTL Clears duplicate
user specilfied
entries frog
the 'DRSLOG' data

(@]
r

set
RESTIOLRD JRESTORE CXTL Festores the current
'DRSLOG!' from tape
ZERCLOS JZEELOGA CNTL %rites 'DRSLOG! to
or B tape ([OLDLOG) and

clears it; run
only when 'DRSLOG!
data set has filled

CLIST=* Lists particle/evant
tgpe table of
the conversion froa
detector pulse height
to inciient
particle energy

TRESPONS CETL Same as RESPONSE
but runs in
background.

CLRLST CLKLST CLIsT Lists spacecraft clock
resets contained
in 'SB#HL.CLOCKA
or B.CHNTL!

RESPONSE

tg
L1
92}
J
[®)
P
o
O]

Mor: information on these <catalog listing and maictonance

programs may be found in Section 3, 8.

In adiition to catalog maintenance program utilities, vari-
ous utilities exist for listing, maintaining, archiving and
restoring critical data sets, The fcllowing is a list of

these a2tility prograams.

¥ This CLIST resides in 'SB#EP.LIB.CLIST!.
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¥k This CLIST resides in *S5YS1.CLIST!?

Projraa “nemonic Location Function
Nanme Vai e CNTL/ of #Mnemcnic
CLIST
LISTPDS gTso CHTL LlSta ‘SB#HL.LIB CNTL?!,

*sB#HL,LIB,CLIST?, ani’
'SB#4P,LIB,CLIST!
oartltlon@d

data sets (PDS3)

LPDS CLIST* Lists any user
specified PDS

N
]
<3
23]
)
%3]

OSAVEDS CHTL Cpens and closes
all data sets to
prevent archival nj
the SACC Asu2 dis
maintenance sisteu° run
once per sw€e=ak.

ITET0RY TDEPRELC CNTL Restores all 4
HELDRP load modules
to disk

JBCKDRPL CuTL

+3
e
3
=3

d mo

‘D755
ESCAN OJCPYDNRTL CHTL bacx
TD77¢
/ CRBK3S CLIST®* Back up to tap
R restore to dis
HELIOS data se
off 1ine records’
the contents of
this tape
are maintained by the
HELIOS data technician;
backup level 1,

LIBMAN ARCHIVE CLIST= Backs up to tape using
the LIBN A sten;
online recor s of tn
contents of this tag
are maintaine:d in th e
system catalog; bhackup

o

P1Q]
O
=
50 L

(]
gy

level 2.
BESTORZ CLIST* Restores to disk using
the LIBHAN systen
TAPESCAN BKLTBMAN CLIST* Creates a backup

of Pionser, Helios
or IMP LIBMAN tapes

ASKE2 5AR CLIST*% Archives a data s=t
1nto the SACC AsM2
archives; backup
level 3.

ERA CLIST*% Restores a data s2t
from the ASH2 systen
See Section 3.9 for more information.
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To phtain
rroiuced Ey

progranms
PROSRA Y

S

EDFSCAW

HAEDR
MALLB

CRBLIT

TAPSQZ

are used.

modifs

OT CORPLGSS
tha data reductiocn systeu,

JLIBLTST

TRAJECT

TRAJECTS

TRATLS5TA

UFATLSTS

UPHALSTA or B

OFLXTPL

U0BOFIX

UTPSQPHA or B

UIPSQETA or B

or
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information from

. the tapes
the following utility
FUNCTION
OF MNEZMONIC

DT I ER O R A NI TS MR DD L3 T M TR RSSH I3 T3 TICM 4 T8 T8 TR LT WNSH M S5 YD IR DB IS % OF A T3 G0 CD T I mn 8 43 T TH S ki 33 5 o S Tm am oD

Scans EDR tapes ior
existence of science
data.

Same as UEDRSCAY
uUses EDR librarcy
t apes.

put

Formatted listing of
EDR tapes.

Formatted listing of
EDR likrary tapes.,

Lists selected words
Helios=A or -3 orbit/
attitude tapes.

Lists all parametars
from Helios=A or=u
orkit/attitude

Formatted listing of
rates tape.

tapes.

Formatted listing
of only the event
tg e rates (R!, R2a,
R R3A, RY1A, and
Riié) from rates
tarpe.

Formatted listing of
PHA tape.

Formatted listing of
flux tape,

corrects .
i1nconsistencies
between the blackout
mode indicator

and the ratio

of PHA pages on a
user specified

rate tape.

Compresses short PHA
Or rate tapes
roduced
y HELDRP onto
a single tapa
The tapes to be
compressed
nust be 1n time order
in the current 'DRS?
catalog. The output
tape muUst be within
the rate or PHA
tape block and
not_appear as
a blank oc
active tape,

T3 e am to e . =D oo



2.1 informati

list only describes

Section Jives more

The above the
utilities. Many nore utility progra
Fiul to the Helios maintenance proagr

a list of the data sets that contai

source code
FSB#HI, TAPEDRMPS, SQURCE!
'SB#4I1,HARTPL, S0URCE?
'SB4%HL. TEMPSCAN. SOUECE!
'SB#UP, Z3JHB, FORT?
'S5PEHLILQBOFT X, SOURCE!

Most fanctions may b

as LOOKATME men

2f the progran

‘monic names as well

In osrder to analyze the flux data
rediction system, the following

are in addition to the program MATG
FIUXPLOT without the LIST
Section and in S=action 3. 7.

V584P. LIB. CLIST?

Progran
in this

ics all reside in

PROGERAM MNEHMONI TYPE
NAME NAME
FLUXPLOT ANEWPROC CHTL
tion)

AMAVPROC CNTL

62

programs are used,

about these o Yot ok}

1]

on 5C .

Pt

useud

w8

T e

Rore commonly

res

ms exist that may be use-

anmer. The following is

n additional tape utility

e deduced from their

within the data

hine=

bers set,

base produced by the data
These
EN and the version of the
option @mentioned earlier
The CLIST type masmon-

FUNCTION

OF MNEMONIC
Produces listings ({LI3T
and/or plots and/or op-
LIST tapes of rate
and/or flux values

over specified tiae
periods, averaging

intervals, =tc.

Same as ANEWPROC coexcept
the 'LIST' FT3I0FODN
output 1is written to

a disk agata set for

input to XAVPLOT,



MAVPLOT

TOZETA/
TOCAL

[

=
~

FOURILE:

MAVPLOT

CNV 406D

5BDSZ

AFOUORLST

@]
e}

-

L

3

CLIST

CLIST

CHTL

§
[#)Y

wd

Reads the 'LIST!
output from FLUXPLOT
and produces ' no X
interval moving average
time history plots 1in
SN4060 Meta code

into a user specificd
data set, This data
set may be written

to tape using the
IEBGENER utility or
it nmay be convertad
to ZETA or CalcComp
plot code by the
TOZETA or TOCAL
programs invoked

by the CNV406D CLIST.

Converts SD4050 Mata
coie on tape or disk
to ZETA or CalComp code

on tape.

Prompts user for the
length and height of
the desired plot grid,
calculates additional
amount of space {in
inches) needed to hold
the title information
and axes lapels and
creates the FTOSFOON
input data set for
TOZETA or TOCAL,

Produces listings
and/or flux plots

and/cr anisotropy piots



e

and/cr polar (CA#)
plots of specifiel
sectoreu rate
mnemonics, time
periods, averaging

intervals, etcC.



Mors irformation on these analysis programs may be found in
ASection 3,11, The LiIB,CNTL data set also conrtains modals of
st every type of FLUXPLOT function, including an EXSC JCL
ea=2nt, that supply overriding symbolic parameters to the
PLCT procelures and typical data card setups, These
ps are located either in meabers that begin  wich the
e

£s 'A' {analysis) or '3' [svecial analysis).
Y

Finally, ther: are two proyrams that are virtually never

usel at present, but are maintained in case they are ever
neeiei in the future, The first of these is the prograa
FA3SDMN which produces polar {CAX) plots frcm rate tapes.

This program was replaced by the polar (CAM) plot option of
the TFDURIEE program. The second program is SELECT {HBSE=
LECT) which produces line printer matrices of !selccted!' en-
ergy -hannels froa the pulse height anpalyzer data. This
projyram was used during the initial calibration of the in-
stramant. However, this proyram may be needed in the future
and should be maintained. Refer to Section 3.11 for more

information about these programs.

py
The input data for the Helios data processing systems con-
b4

sists of Fxperiment Data Record [EDR) tapes and trajectory

(OLB/ATT tapes. A detailed description of the experiment
PHA and rate collection systens, may be found in Reference
5, Volume 2, Appendices C and D. The ZDR and ORB/ATT tape

formars are given in Reference 7, Appendices A and B, res-

pectively. -



3.3  QVERVIEW OF THE CNTL AKD CLIST LIBRARIES
3.3.1  QOverview

Sevaral years ago, the Helilos cosmic ray experiment was as-
siganed a project user identifier on the SACC ccaputsr,. This
was done as an aid in the organization of project data sets
and tapes specific to the experiment. The original project
identifier was 'SDHEL', After the installation of the IBHM
3081 and the subsequent conversion from the MVT operating
systez to the MVS operating systeun, the identifier was
changed to 'SBEHL', The CNIL 1library contains the curreat
JCL and dJdata cards to execute all programs in the Helios
software systen. CLIST libraries contain T30 command lists
which aid the Helios user in pecforming many of the routine
furctions relative to production, maintenance aad analysis.
To 2btain a listing of these libraries, enter the followiug

conmand :

ZX 'SB#HL.LIB. CLIST (SUBCR)' 'UTSO!

3.3.2 The 'SB#HL.LIB.CNTL' Data Set

The 'SB#HL.LIB.CNTL' JCL library is organized such that all
megber names ba2gin with a letter of the alphabet indicating
the software subsystem with which they are associated,
Those that begin with 'L' support the EDR litrary genz2rator
subsystem; 'D' represents the data reduction subsystem; 'F!
is the flux data bass generation subsysten; 'TY' is thea tra-
jectory subsystem; 'A' indicates the aralysis (standard pro-
duction) subsystem; 'S' represents the special ausalysis pro-
grams and data card setups, and finally, ' stands for the
utility precgrams other than those routinely run is a part of
the other subsysteas, furthermore, the last letter of tae

member nLame indicates the satellite identifier if the aember

is satellite dependent, Those enling vith
the letter 'A' are for Helios-A, while those =nd-
ing with the letter '3' are for Helios-3. Programmers who

- 66 -



maintain Helios software should refer to this CN?L libprary
for the current JCL for 1ll pfrograms currently in the Helios
system, Tre JCL  for new proyrams should be stored in the

appropriate subsection of this data set.

3.3.3  The 'SB#HL.LIB.CLIST' Data Set

The 'SRI¥HL.LIB.CLIST' daty set contains TSO command lists
whizh were developed to support various functions of produc-
rion, data processing and analysis specific to the Helios
project, The following is a list of these coumands and

their function in the systen,

'5B#HL. ITIB. CLIST?! Commands:

CORMANED FUECTIOH

ADDEZS0 - Adds a nevw 6230 flux tape to the *FLUXCAT2' 6250 flux

source for either 'A' or 'BY.
CLELST = Lists the 'CLOCK?' data set of spacecraft clock resets
CCPYBACK= Restores '"INDEX'! and '"CATLOG' from tape to Jdisk.
HELDR?P = Performs standard production data reduction processing
LIBGEY = Performs standard production EDRE library generation.
LCADRZ2A = Loads R2A rate mnemonic to disk using LIST=LIST option of
the FLUXPLOT program., 'S3#IL.R2AA,.DATA' is loaded for
ZLIOS-A or 'SB#HL.R2AB.DATA' for -B, Thes: data sets

can subsequently be used as input to the 'HAVPLOT' CLIZT.

L5TCAT = List the curre=nt 'A' ana 'B'" DRS catalogs and the currentc
FLUX catalog.



~ Submits the standard production 4 day average lino print ar
#ATRI Y rans ro tre background job gusue for either *A' or
131,

= Submits the standard production hourly average, 1) days /
frame SDAB0B0 rate, flux and sectored rate oslots to the

backgrourd job queue for either 'A' or B'.

RTNDEX = List tape-status information trom the 'INDEX! data set for
elther 'A' or 'B?',

SCANLIE = Lists the EDR tape information from the 'CATLOG' data seat
for the given Jday or record for sither 'A' or 'B!.

SUBCE = Submits the given membher of *SB#HL.LIB.CNTL' or a 2EDed
meeber to the background job gqueue and preserves the
rroject id, (SB8#iHl) in the job name,

06250 = Updates the end absolute file mnumber {(AFN) in the 16250

flux source in the fFLUXCAT2' data set to aatch that ian
the 'NEWA'! or 'NIEWB' flux sources, This is run only whan
data has beern added on to the end of the dita base anil

the 1600 BPI tapes have been copied to the 6250 BPI daca

Section 3.12 contains more information about these CLISTs,
incluiing their function, syntax, operands, CLIST gqueriss,
program queries, etc, This information is also available to
the user online via the the system HELP command, provided
the data set 'SB#HL.HELP,TEXT! is concatenated to the systea
HELP Jata sets. The method for accomplishing these conca-

tenations is outlined in Subsection 3.3, 4,

3.3. 4 The 'SB#HP.LIB.CLIST' D
The 'SR#HP.LIB.CLIST' data set contains TSO command lists
whizh were developed to- support various functions of produc-

tion, maintenance and analysis that are ccamon among saveral



LEZA experiments, primarily Helios, Pioneer, 1S5EE, I4P and

Voyagar, The following is a list of these commands and

thelir Functions.

'S3%HP.LIB. CLIST! CCHUMANDS:

COHHMAYD FENCTICN
ATD - Submits a background job to add a new tape volume to a user
ID and type currecntly initialized in the 'LIBHMAN!

archive/raestaore data set manigement systen

ALNTR - Allocates and catalogs a new data set on disk as per user
specifications,

e e e
Ar‘r n \J.'
Ao 3« A

Ssupbmits a background job to archive (copy) a data s=2t to
the 'LIBXAN' tape which has been initialized tor the

userid qualifier of the data set to be archived.

AS12CR® = Lists the Cosnic Lay project data sets which have b=zen
archived by the ASM2 space management system in the
past ten days. All data sets archived for ?2ioneer
(5347PR), Helios (SB#HL), IMP (SB3IM), Voyager (SB#VG3),
IS=EE (SB4#IC), and project independant (S3#HP) are listel

BKLIBHMAYN- Submits a background job to copy a project 'LIBHAR' tape
to it's backup tape. Currently the HELIOS, IMP, PIONEER,
ISZ®, VOYAGER, or GENERAL (SB#HP) 'LIBAAN' tapes may

be backed up by this command.

CEV4060C - Builds and submits a background job to run either the
*TOZETA' or 'TOCAL' program which convert 'SD4060!' meta
plot code to 'ZETA' or 'CALCOMP' plot code, respectively,
The input 'SDUNGED ' code may reside on eithar tape or
disk, ani1 may be produced by either the 'FLUXPLOT' or
'"MAVPLOT' prograas. The output 'ZETA' code is written to a
user specified 9-TRACK 1600 BPI tape and file. The output

- &9 -
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'"CALCOHMP! code 1is always written to file ' of a user
specified 7=-7TRACK 800 BPI tape.

COPYLIB = Builds and subtmits a backyground job to run the *COPYLIB!
program which copies the members of any EECFM=FB, LRZCL=8D
partitioned data set to cither NL or SL tapes in either
EBCDIC or ASCII character sets. One tane file 1is created

for each nember of the PDS.

CPY4360 - Builds and suwmits the JCL to the background to copy the
SDu4N60 HMETA plot code produced by the '"MHAVRPLOT!' CLIST/
program to a user specified tape and file for plotting
on the PR30 in Bldg. 23,

CFRKES = This command perforas multiple functions for creating
backups of and restoring critical data sets tor the
TP, HELIOS, PIOHEER and ISEE projects as well as creat~
ing a backup of cach project's tape, The execution of
this CLIST is solely the responsibility of the cosamiz ray
data technician, Regquests for backups of modified data
sets or restores of previously backed up data setrs are
made via a standard reguest form, 0ffline records of the
contents of each project's backup tape are located in

the cosmic ray data room (Bldg. #2 , Room Z242).

DIRFIX = This command is used to execute the 'DIRFIYX' program in
the foreground, 'DIRFIX' will list/alter user specified
words within user specified records of a user specified
data set. Therefore, the user must be familiar with the

format of the data set being read by this progran.

]

ESAVEDA=- Fetches and purges the output from the jobs submictted by
th2 'SAVEDA' CLIST so that the output wil not print on

the remote line printers in the SACC computer room

FTSAVFLS- Fetches and purges the output from the jobs submitted by
the 'SAVEDS' CLIST so that the output wil not print on
the remote line printers in the SACC computer TCOOWM
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This coamand is used to execute either the 'GRDSZUK! or
'5RDSZTP! program which creates a data set containing the
the input card to the 'TOZETA' or 'TOCAL' program. The
CLIST/progras prompts the user for the desired length and
height of the plot grid, and then calculatoes the addition-
al space in inches to hold the title information and axis
labels, This CLIST is invoked automatically by the
TCNV4060! CLIST,

Submits a background job to initialize the specified
U3ERID,TYPE and VQOL into the 'LIBMAN' archive/restore

systeua,

Builds and suomits JCL to perform tape labelling for any

4

user specified tape,

Submits a background job to execute the 'LISTPD3! procedure
for any user specified PDS.

Lists start and end dates of the possible 25 Jay periods
for both normal 1nd leap years reguired by some forms of
analysis routinely produced.

This command is used to invoke the MAVPLOT foreground pro-
gram which produces 1 to N interval moving average SDUD60
META plot code to a user specified disk data set. Input
to the program is a disk data set produced by the LIST=
LIST option of the FLUXPLOT program. The MAVPLOT projram
has the capability of producing three types of plot franmes
as follows:

1) linear time history plots

2) semi-log time history plots

3) semi-log time history with manual grii

specifications.

A listingy of the data plotted may also ce created if the
user desires. Once the plots have been created, control
returns to the CLIST where the user is queried for the
destipation of the plots produced as follows:
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¥BI -

¢

N3CRIP

RILGIARD

X E5PONSE=

RESTOREZ -

SAVEDA =

1y ZETA or CLACOXP plotter

2) SDUN6d (FrREY) plotter.
If the Z7IfA s CLACOHAD option 1is chosen. the CNV4060Q CLIST
is invoked, Tf the SDU060 is chosen the CPY4d60 CLIST is

invoked. If neitier is desired an appropriate message

b
|77

written and the CLIST terminates.

This command is used to invoke the older ¥VT version

of the FOBRTRANH compiler rather than the FORTRANH EXTRHDED
compiler invoked by the FORTH system CLIST This

version of the compiler is needed when modifications to

an existing program have been made and the changed routine
is to be linked into an existing locad module which was
compiled and linked through the #MVT FORTRANH compiler,
because the cxternal system routines contained in the
existing load modiule were included from the

'35YS1, MVTFTLIB! data set rather than 'SYSY', FORTLIB!',

This command is used to transfer the disk data set output
prodaced by the %BI option of the NSCRIP command to disk
on the NBI word processor in Building 2, Room 249.

Builds and submits JCL to execute a modified version of the
of the SCRIPT procedure which allows for the creation of
a data set which can be tranferred to the N¥BI word pro
Cessor,

Builds and snbmits IEBGENER JCL to reload SDA060 HETA plot
code from tape to disk. This reverses the CPY4060 CLIST,

Executes the response matrix listing/plotting program in
foreground for ISEE, Voyager, Pioneer or H2lios.

Builds ani submits JCL to execute the RESTORE option of the
LIBMAN ARCHIVE/RZSTORE data sSet managecent systen,

Submits background jobs to access critical data sets

belongingy to the projects Voyager, IS5ER=3, GEB, LEGS
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inforrpation on
or via the system HELP command ,

'SBEEHF. BELP.

anl ETAQ-3B.

by ASi2.

This is done to prevent data set archival
The command is issued weekly by the cosaic
ray data technician.

- Submits background Jjobs to access critical lata sets
and IH2.
This is done to prevent data set archival by ASH2.

Lbelonging to the projects Pioneer, Helios,

The command is issued weekly by the cosmic ray
data technician.

= Used to profile a user to a specific project iD,

The profile %ill specify a prefix to be appended

to all non-fully gualified data set names used

during the TS0 session. If the user is logjed on

under a sponsor code which is invalid for the new

project, the user will be asked to log on

under the proper sponsor code.

- Initiates 2 user's TSO session and allows him to
profile the session to a specified project ID.

1EL

It concatenates the appropriate CLIST and
libraries accordingly, and charges to the proper

sponsor code. It also displays the time and shows

all the user'!s jobs which are presently in the

system. This CLIST is normally invoked automatically

when the user issues the LOGON command,

- Builds and submits JCL to run the system processor
TAPESCAN in bhackground.

residing on the scanned tape is printed. Labels

A summary of information

themselves, as well as some data blocks are

listed in both character and hexadecimal format,

Qutput will be sent to the fetch queue.

these found in Ref=rence

CLISTs may be
provided the data set

TEZYT! is concatenated to the system HEL? data

- 73 -



3.3,5  Copcatenating the CLIST and HELP Libraries
In ordsr tc concatenate the CLIST and HFLP litraries to the
systea CLIST anl H¥L2 licraries, the user may enter the com-

mand:
EX 'SB#HP.LI3.CLIST (START)'

An alternative 1s for the user to copy the START member from
'SR#HP,LIBL,CLIST' into his own LIB.CLIST. This will cause
the CLIST member START to ' be invoked automatically upon LO=
GON to TSO. In any event, once this CLIST has executed ,
the memlber names in the SB#HL and S$3#HP CLIST libraries be-=
come command names. Online documentation for each command

is available by entering:

HEL? COMMAND HNAHE



lescribes critical data sets which are
usel by various Helios proiduction programs. Except for CNTL
and CLIST data sers, all are accessed twice a week 5¢Y the

SAVEDS program to prevent their archival by AS42.

3.4.1  Critical Object Modules and Load Libraries
The following data sets coantain the program load modules
whizh are used routinely.

SB#HL, ZBRXD, ORELIOSA, LOAD
SB#HL,SBCID, OHELIOSA,LOAD
SB#HL, DRPPUN, LOAD

SB#HL. LIBGEN, LOAD

SB#HL, HFLXDBG. LOAD

SB#HL, HULIOS.LCAD

S3%#HL, LIB.LOAD

ZBJHB, LIB.LOAD

SB#HL. FOURHEL. LOAD

SB#HL, FLX4NT.LOAD
SB#HL. HSX 8MN.LOAD



3e4,2
The following are ¢

to zontrol

projrams or to store vital information needed

processing.,

-

DATA

[ 1¢7]

-3

S58%9L. CLCCKA, CNTL

5B#HL. CLCCKB. CNTL
SB#HL. HADESCTP. DATA

SB#*HL.4BCRSCTP. DATA
SB#¥9L,HADRSCT!, DATA
SB#IL.[JADRSCT2, DATA
SB#ML,ZADRSCT3,DATA
SB41L, IADRSCT4, DATA
SB#iL,UBDESCTI1.DATA
SR#H L. IBDESCT2., DATA
SB#4L,HELKRSCT3, DATA
SB#IL.FEDRSCTU. DATA
SB4#IL.HADESLOG. DATA
SB#H L, IEDRSLCG. DATA
SB#YL,FLUXCAT2,DATA
S3#4L, HAINDZX, DATA

SBAJL, iBINDZX. DATA

SB#iL, HACATLOG. DATA

5B#dL. HECATLOG. DATA

Critical cCat

various production data processing

log Data Sets
tical catalog data sets whizh aro used

ani analysis

for proauction

FONCTION

felios=A spacecraft clock information
for all days processed by LIBSEN; used in
correction of DM7 data times

Same as above for Helio=B

Pointer to current Helios=A Reduction

System [DRS) Catalog
Same as above for Helios=-R

First Helios-A DRS Catalog

Second llelios-A DRS Catalog
Third Helios~-A DRS Catalog
Fourth lelios-A D[RS Catalog

First Helios-B DRS Catalog

DRS Catalog
DRS Catalog
Helios-B DRS Catalog
FILE/LGGISTICS/HISTORY
FILE/LOGISTICS/HISTORY
Flux Catalog Data Set

Second felios~-B
Third Helios=-B
Fourth
Helios=-A Catalog
Hel ios=-B Catalog
Index to Hefios-A catalog

Index to Helios-B catalog

Cross-reference of Helios-A EDR library tapes
and files.,

Cross-reference of Helios-B EDR library tapes
and files.



3,4,3  The 'SB#HL.FLUXCAT2.DATA' Data Set

The forrat and information contained in the
"SO#EL,FLUXCAT2, DATAY data ase are given in Reference Y.

The sdurce tapes for the flux data base catalog are listed

telow.

e NEWA : standard 1602 BPI flux data base tapes geunerat-
from the rates and PHA tapes 1in the DRS catalogs
ick in turn are g«nerated from the EDR tapes. Trend

e €250 : gsame information as NEWA but packed on £250 BPI

Helios-B

i Tl e

e NUKB : eguivalent to the Helio-A NEWA tares

e £25C : eguivalent to the [lelios~A 6250 tapes
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3«5  TAPE LIBRARY SYSTEM (ILS)

All tapes used by .the Helios ©Data Reduction and Analysis
System are assigned to tape slot locations which are owned
by the rproject user identifier SB#HL. To obtain a line
printer listingy of 111 the tape volume serial numbers and
thelr corresponding slor locations im the SACC computer
room, enter the 7T50 command TLSREP and input the SB#HL ID
when prompted to do so. All tapes presently in TLS have
teen titled such that the reader may easily determine their
functior in the systen. On occasion the user may find it
necsssary to remove, assign, wmodify or show tapes in the
system during their TS0 session. See the Tape Library Sys-
ten User's Guide prepared by the Science and Applications
Cormputing Center (SACC), March 1975, for documentation on

the various TLSUPDTE compands.



pril 1283, the SACC reguiredl all users of the Tape Li-
bracry System to reduce their slot allocation by one third,
t h ion requirement, many of the 3B#HL tapes
werz removed from the SACC computer room floor to the tape
cabinets ir the hallway of the Building 2, 2nd floor, South

¥irg. The following is a summary of what was removed.

FDE library tapes = HALOO1 = HALO79

EDR library tape backups =~ HACOO! - 1[ACO3D)

All inactive used PHA and rate tapes up to aboit 1980
and their backups ¥

A11 1600 BPI flux tapes up to about 1980 and their
rackups *

Helios=B :

+rf
3
'o

library tapes - HBL0O0! - HBL103
library backups - HBCOO1 - HBCO35

tr
o
t

All PHA and rate tapes and their backups *
All 1600 BPI flux tapes and their backups *

3.6  DATASET ARCHIVAL

3.6.1  Dataset Archival

There are three archival systems presently in use by the

CTosmicz Ray group.

Gen2rally, backups are made whenever a data set is modified
in some way. A new member might be added or an old aember
altered, Frequently, one small change can affect saveral
data sets which must all be backed up to insure that the
most recent version of the data set is accessible. The
group makes use of several systems as an added safety pre-

caution.

* Refer tc the appropriate catialog listing for a 1list of
these tape volunes.



Before any archival is done, two procedures must be followed
to conserve track space and tape footage. It is important
to first cempress the data set and then to release any axtra
track space. These sSteps are accomplished by issaing the
comnmards shown below,

CCKPRESS 'dsname!

ELSE 'dsnane!
Tf further information is needed concerning these coamands
help is available Ly entering

BELP COMPRESS or HELP RLSE

The backup systems which will be discussed are :
e ASMZ
* LIBHMANK

» Cospic Fay Tape Backups - Lavels 1 and 2



3.6.2  ASM2 : System Archival
The A512 archival systes causes a specified data set to be
copiel to taps and deleted and uncataloged from disk. This

procejure will occur autcmatically if the user has exceeued
his track allocation, or if a data s=t has not been accessed
during a 14 day period, The Cosmic Ray data technician uses
this syster upon request, or when the data set in jJuestion
is not 1n frequent use, Thls system is supported oy the
SACC. fefer to the MVS TSO User's Guide for more informa-
tion on the available 7SO commands developed to support this

systen.



3.6.3  LIEMAN Archival Systen

A specified data set is «copied froau disk to tapo; it is

neither deleted nor uncataloged,

The programmer is responsiople for running LIBAAN Dbackups
aftar completing modifications to a data sert, The archival
is lone wvia a CLIST which submits a background Jjob. The
IST is 'SB#HP, LIB,CLIST{ARCHIVE)', dore information will
iz available if the uscr issues the HILP ARCHIVE conm=-

CL
he

mand.,

=]
fu

The user's catalog will reflect data sets archived through
LIB4AN, If the command LISTCAT is issued, the archived data
3ets will Yre listed with their appropriate backup tapes and
a version number indicating when the backup was made. For
example, the following line was taken f;om a LISTCAT done on
SBEHL.

TAPE HIIBM) SB#HL. Z.LISTALL, LOAD.V0133010

The version number 1is interpreted as VERSION 01 (there may
be other versions of the data set ); the backup was made in
1923 on day 19, The letter 'Z' which appears as part of the
dati set name, is automatically put in to represent the type
of tape used [different tape types are used for other Cosaic
Ray projects; issuing the command HELP ARCHIVE will explain
further).

Data sets archived in this way may be restored via a second
CLIST called '"SB#HP.LIB,CLIST {RESTORE) ', Help is avallable
by issuing the command HELP RESTCRE,

Backups of the LIBMAN tapes uway be generated by using
'"SREHP. LIB.CLIST (BKLIBMAY) ', The commandi HELP BEKLIBMAYW will
supply the user with necessary information for this CLIST's

execution,



3.6.4 The Cosmic Ray Tap
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The Cosmic Ray data technician maintains backups of critical
dati sets according to instructions ILCOR senlor prograamers.
Yhen a data set is modified, the programmer will request a
backup to be made by filing a backup reguest foram with the
Cosmic Eay data technician. The form indicates the data set
to be backed up, and reasons why ({i.e. it was modified, a
new option was added, a bug corrected, etc.): It also shows

the dita set's attributes, and it's location on disk

The data techaician maintains a record of every backup sade
through these request forms, and also keeps a separate log

e
whizh lists the tape-fil~» number of the copied data set.

Copying is done through the CLIST 'S3#HP. LIB. CLIST (CRBYR3) '
The CLIST cffers the user the option of copying partitioned
or sejuential data sets from disk to tape, This is done
through the system program ITPBCOPY. Other optioas allow the
user toc restore partitioned or sequential data sets fron

tape to disk. This is done by the system program IE3GENER,

The user dces not need to enter the backup tape to ba used
sinze the CLIST will determite the proper tape according to
the satellite project being backed ug, The user must enter
the proper tape file numper, which can be found by consult-
ing the log¢ maintained by the data tech.

Leval 2

Another option is offered by the 'SB#HP,LIB,CLIST (CERBXRS)!'.
This optior is the Level 2 backup, and is simply a second
copy of the lLevel ' tape, After several data sets have been
copied onto the first backup, the complete tape is copied to

a second tape as an added precaution.

For a more detailed description of the CLIST's implementa-

tion, the user may issue the command HELP CRBKRS.



)E DATA PBOCESSING PROGRAMS

cription of the amaajor data processing programs i3 Dpro-

s
idzd in this sectiorn,

Program Name or Entry Point : RINDEY

e Mnemoric Yame in 'SB#HL.LIB. CNTL' : This program is in=
voked interactively in the T30 foreground, by the gIN=
DTX CILIST in *SB#HL.LIB, CLIST?,

s Source Location : 'SB#HL,PLIBGEN.SOURCE [RINDEX)?!

e Documentation : A prologue is part of the source code.
The EINDZX CLIST gqueries the user for responses as it
executes interactively in foreground. Hore inforasation
atout this CLIST may Lte found in Section 3.3 and in

Secticn 212,

e “ethod of Execution : The load podul= in
'SE#HI.LIBGE N, LOAD? is invoked interactively in the TSO

foreground,

e Purpose : RINDEX lists, on the terminal, various words
from the 'INDEX!' data set for either Helios-A or -B,
These words contain information about EDR tape status,
output EDR litrary tape status or both, This is depen-
dent cn the 0OPT parameter specified. Possible OPT va=

lues are I, O or B, respectively.


http://Secti.cn

OGOUT
¢ Program ¥ame2 or Fntcy Point : LOGOUT

e ¥remcric Name in 'S3#4L.LIB.CNTL' : Members L30UTA or B
exist ir LIB,CNTL, but the program is now invoked in-
teractively in the TS0 foreground by the LIBGHEN CLIST
in 'SB4#HL.LIB.CLIST!

s Source Location : '"SB#HL.PLIBGEN. SOURCE (LOGOUT)!

¢ Documentation :- A programmer's guide is in Reference 6. "
A user's guide can he found in Reference 11, Section Cj
CLIST information is in Section 3.3 and in Soction

3,12,

s Mothod of Execution : The load moduls in
'SB#H1, LIBGEIN, LOAD' is invoked interactively in the TS0

foreground,

¢ Purpose : This program is used to enter new output EDR
Libxaxi\mgipe numbers into the 'INDEX' data set for

eSS S o

zither Helios-A or -B. These tapes are used as output

by the IDR library generator program, LIBGEN,



[ 2

Program Yame or fPntry Point : LOGIN

Ynemoric Name in 'SB#HL,LIB.CNTL' : Members LGINA and B
ire in LIB,CNTL, Dbut the program is now invokel inter-
actively in TSO foreground by the LIBGEY CLIST 1in
'S3#3L.LIB.CLIST?,

Source Location : 'SB#HL.PLIBGEN.SOURCE (LOGIN)'

Documentation : A programmer's guide is in Refersnce 5.
A user's qguide is in Reference 11, Section 3. CLI3T
information can be found in Section 3.2 and in Section
3,12,

¥othod of Execution : A load module in
'53B#HI, LIBGEN, LOADY is invoked interactively 1in the TSO

foregrourni.

Purpose : This program is used to enter Experiment Jata
record (ZDR) tape numbers into the *INDEX' data set for
2ither Helios=A or -B, Thesec tapes are used as input by
the EIR library generator program, LIBGEN.



LIBGE

N
Progran Hame or Intry Point : PLIBGEYN

fnemeric Name 1n 'SBHHL.LIB. CNTL' : Members LGEXECA and
B are in LT3,CNTL, out a bsackyround Jjou is presently
submitted by the LIBGEN CLIST located in

'SB#HL. LIB.CLIST!,

Source Location : 'SB4HL. PLIBGEN, SOURCE (LBMAIN) ' with
associated subroutines {COP2Y,DISCRM,LIBGEN, MOUNTS,
SEEDSN,SERVOL and UFKLADR).

Documentation : A programmer's guide is in LReference 6.
A user's guide exists in Reference 11 with CLIST in-

formation in Section 3,3 and in Section 3.12Z.

¥ethod of T®xecution : A load module axists
'SB#HL, LIBGEN, LOADY .

Purpose : Primarily, LIBGEN updates a multiple filie,
IB3M standard label, FEDR library tape data base aad up-
dates the <c¢ross—reference catalog, CATLOG, dacta set:
with the Experimpent Data Record (EDR) tapes. Secondary
furnctions percformed are : a) distribution mode seven
{(D¥7) data times are corrected to the actual spacecraft
event time; b) clock updates used in the DM7 correction
are made 1sing real time data times; and c) a temporary
jata set containing information about the EDR dJdata
tapes, files, times, bitrate, format, etc,, is created.
This data set becomes input to a second job stream in
the LGEXECA or B JCL that sorts these library files
into time order and separates DM7 data files from real
time. The output from this sort becomes input to the
DRPEUN program.



5]

n
(]

L)

o

Program Yame oOr Entry Point i SOCRTH

"nemoric Yanme in 'SS¥HL, LIB, CNTL' : Step 2 in LaEXECA
or B,

Source location : Consult the Programmer's Assistance
Center (2AC).

Documentation : See Reference 12, pages 205-208,
HYoethod of Fxecution : SORTN is a cataloged procedure,

purpose : Saee Reference 12 for a general description.
The specific function of SORTN 1is to sort the Helios-A
or =B EDR library generator FT0BFN01 output data set,
T'tis data set contains data records relating to each
DR tape and file processed through LIBGEN, The result-
ing output disk data set is input to the DRPPUN prograa
invcked by the UELDEP CLIST.
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TAPEECAN

Program ¥ama or Tntry Point : TAPESCAN

dnemoric Name 1in '3B$#HL.LIB,CNTL' : LTSCPYA or 3B axnd

LTSEESTA or B
Source Location : Consulit the PAC,

Documentation : 5ee Reference 12, pages 224-230 as well
15 the '5YS2, DOCIMENT (TAPESCAN) ' data set,

Method of Execution : TAPESCAN is a catalojed proce-

iure.

Purpose : Sce Reference 12 for a general description,
The specific function of TAPESCAN is to copy the EDR
library tapes , produced by the LIBGEN progran, o a
backup tape. Copiss are made at a 3 to 1 ratio con=-
verting the tapes €from 1600 BPI to 6250 BPI. The LTSRE-

STA or B mnemonic, reverse this process,
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Program Name or Intry Point : DRPPIY

Arnemoric Yame in !S3#HL.LIB.CHNTL! : DRPPUNA and 3 are
mepkers in  *SB#HL. LIB,CNTL',hovever, this prograa is
invoeked dinteractively in the TS0 foreground Ly the

HELDRE CLTI37 in 'SB#HL.LIB.CLIST!'.
Source Location : '3B#HP.ZBJHB. FORT [DRPPUW)?

Documentation : A prolcocque can he found in the source
code. Kore information about the HELDRP CLIST is in
Secticn 3,3 and in Section 3,1

2 of this docuaent, or
in the data set '"SBEHL.!UELP,TREXT!.

Method of Execution : The load module in
'SE#HL.DRPPUN. LOAD! is invoked interactively in the TSO
foreground by the HZILDRD CLIST.

Purpose : This prograr reads the sorted library file
jata set created by the sort step of the LGZXECA or B
background job. It creates EDRTAP NAMELIST cards used
by the HELDRP program ({one data set ccntains the DM7
file cards and another the non-DM7 file cards) and
through additional 7TS0 conmnmands within the HEILDRP
CLIST, copies these data cards to the DACCA or B3 and
DRFEJA or B menbers in '5B#HL.LIDB.CNTL!.
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Program Nime or 7ntrcy Point A or BACCDA7N [DM7 data

precessing); A or BREJDHUTN {(non-D#7 data processing)

Mpemohic Mame in *SP#HL, LIB., CNTL' : DRPBPROC exists in
LIB.CETL, however, stanaard production runs are suabait=

ted tc the background Jjob queue by the HELDRP CLIST.

Source Location : 'SB4#HL, HELDRP.SOJURCE! contains the

mainp routine, HZLDRP, and all subroutines.

Documentation : A prologue can be found in the source
zode. A programaer's yuide 1is in Referace 7 while a
uaser's guide is in Reference 11, Section A. More in-
formation about the HELDRP CLIST may be found in Sec~-
tien 3.3 and ian S=2ction 3,12, or in the dati set
"SD#HL. HELP. TEXT'.

¥a2thod of Execution : Load modules are in the following
data sets :

1) 'SB#HL. AACCDM7N. LCAD' - Helios=-A DN7

2y 'SB#HL,BACCDM7N. LOAD' - Helios-B DM7

2) 'SB¥#HL, AREJDMTN. LOAD' - Helios=A non-DM7 (real time)

4) 'SB#HL.BREJDM7N. LOAD' -~ Helios=B non=DM7 (real time)

Purpose : The program performs data reduction, as well
as quality and synchronization control. It creates a
time-ordered series of every read-out rate and PHA data
on a specified set of tape volumes, It also updates
variouts cataloged Jisk data sets which are used to
maintain the tapes contained in the data bases , and to

maintain records of the processing performed,
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Program ¥ame or Tntry Point : FLXDBS
“nemoric Mame in 'SB#iL.LIB,CNTL' : FLUXDBGA or B

Source Location : '"SB#HL., HFLXDBG. SOURCE' contains the
delios dependent routines and '3B#PR,FLXDBG. SOURCE!
zortains the subroutines shared by both Helios and Pio-

D.eer¢

Documentation : The source code contains a prologue A
progranmer's guide is in Refereunce 9; a user's guide is

in Reference 11, Section G.

Mathod of Execution 3 The load modula is in
VSB#HI,HFLXDBG, LOAD!,

Purpose : This program creates a time ordered series of
user specified interval summaries of rate and PHA Jata
thzat constitutes the FLUX data base. The prograa also
updates the FLIUXCAT? data set that is the disk resident
catalcg of the [data contained 1in the various flux tape
data tases. The present flux cataloyg sources updated by
this program ar= NE%¥A and NEWB (see Supsection 3. 4. 4).
Input to the program consists of input NAMELIST data
cards, rate and PHA tapes.
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Program ¥ame or Entry Point : PATRICK

Mnemoric Name in 'S3%0L.LIB CNTL' : LBCXINCT, LRLINCTA
or E, DCPYPYAA or B, DCPYPATA or B, PCATBACK, FCATRELO,
FTPCPYA or B, F4TOlA or B

Source Location : Consult the PAC,
Documentation : See Reference 12, pages 174-1789,

¥z2thod of Execution : A load module is 1in the system

ioad library.

Purpose : See Reference 12 for a detailed descristion,
PATREICK nakes backupms of all tapes and catalogs creat-
ed or modified by data reduction processing that are
not already backed up by the data processing programs
thenselves. Tha F4TQCIA or B mnemonic copies the 'NEWA
or B'Y FLUX data base tapes to the '6250' data basc at a
4 to 1 ratio,



DIEFIX
e Progras Name or ®ntrcy Point : DIRFIY

e Mnemonic ¥Wame in 'SE#7L,LIB, CNTL' - Nono; +the DIRFIX
CLIST resides in 'SP#1UP.LIB.CLIST' for general use. The
UPD6250 CLIST in 'S3B#HL.LIB,CLIST' invokes the DIRFIX

CLIST for the spacific purpose described Lbelow.
e Source Location 2 'SB#PR.DIRFIX.SQURCE!

e Documentation : The CLIST/program gqueries thec usar for
responses and input NAKELIST cards., The DIRFIX
CLIST/program documentation is in Reference W4 or in
'oB#HEP. HELP. TEXT!'.

s Yethod of Execution : The load modula in
'SB#PF. DIRFIX.LOAD' executes interactively.

X 1is to

b

e Purpose : The g=neral function of CIRF
list/alter user specified words within wuser specified
records of a user specified disk data set, oOnly per-
sons familiar with the uata set contents and structure
should use this CLIST/progran. The specific function
of the UPD625H CLIST is to update the current end abso-
lute file numker in the '6250' FLUX catalog source to
match that in corresponding 'NEWA or B! source once the
'€250' data base has been updated by the F4TGIA or B
mnemonics mentioned above. Entries for any additional
'6250" tapes are performed by the cognizant Helios pro-

grammer/analyst using DIRFIX.



FLUXPLOT (without list option)

Program ¥ame or Entry Point : H3FLIYO

Urnemonic Yame in 'S3%HL LIB. CNTL' : AFLYPROC; however,
the standard production time-history analysis ruas are
submitted to the background job queue by the PLOTHEL
CLIST.

Source Location : Source exists on tape.

Documentation : Prograa documentation is currently ia
preparation. User's guides are in Reference 5, Appen~-
1ix I, page 139, axnd in Reference 13, Sections I, J,
and K, The Helios-A and -B table of rate mnemonics may
be found in Reference 11, Section L. An errors data set
exists on disk in *'SB#V3,FLUXPLOT.ERRORS'. For nmore in-
formation on the PLOTHIL CLIST, see Section 3 3 and
Section 3,12, or 'S3#HL,HELP.TEXT?,

Yethod of Execution 3 The load module is in
' SB#HI,HELIOS, LOADY,

Purpose : This program produces listings and/or plots
>f rate and/or flux values, over specified time periods

and averaging intervals.



MATS

=1

Program #ame or Zntry Point : HBMATRIX

Aneporic Name 1in 'SEBE#HLL.LIB.CNTL!' : A¥ATKIYX O AMA-
TEIXY for no sumaary listing, The standard production
MATGER runs are submitted by the MATRIX CLIST,

Source Location : Sourcg €xists on tape.

Documentation : User's guides are in Reference 5, Ap=
pendix I, page 147, and in Reference 13, Section L, Hc.
For more information on the MATRIYX CLIST see Saction
3.3 and Section 3,12 or 'SB&HL, dELP.TEXT',

Hethod of Exesution The load wmodule is in
1SP#HL. HELTIOS. LOADY,

Purpose : MATGEY produces line printer PHA matric=s and
summary listings of user specified time periods, aver-
aging interval and particles/ event types/comprassion
factors, etcC.. Input to this program is through data
cards and flux tapes.

b
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*¥%%% TSO FOREGRDUND HARDCOPY 3
~ DSNAME=SB#HL.LIB.CNTL - (AMATRIX )

ON=

A TENCY CHECK USE OF MATRIX PROGRAM
. 77% ON P CARD C

S /x%
/7%
/7%
- / /%
/7%
/%
/%
/7K
Vo3
/7%
V8
- /7%
/7%
/%
43
- /7%
/%
/7%
/%
/%
/7%
/%K

COL 66—~ 71 SPECIFIES 'TOLERANCE' TRY 1.5 OR LESS
COL 72 CONTINUATION

CONTINUATION CARD : COL 30-71, 6 FIELDS, 7 COLUMNS EACH :

FIELD # 1 POWER GAMMA IN R=ExXGAMMA TRY 1.75

(A THICK + B THICK) - (B THICK)

(A THICK) s (B THICK)

A MEV/CH (HIGH GAIN OR LOW GAIN)

B MEV/CH (HIGH GAIN OR LOW GAIN)

SUMC MEV/CH (HIGH GAIN OR LOW GAIN)

A -> Dl B -> D2 SUMC -> E FOR THE LET DETECTOR

MUST BE A 3 PARAM STOPPING PLOT FOR USE OF THE CHECK

FOR HET DETECTOR HELIOS-A
= ,188 MEV/CHAN

B B .206 MEV/CHAN

CI+ CII = 1.06 MEV/CHAN

FOR LET-1 DETECTOR HELIOS-A
D1 .2 MEV/CHAN
D2 .196 MEV/CHAN
E 2.1 MEV/CHAN

2k ok ok ik oF
AP WNN

uian

//STEPLIB DD DSN=SB#HL.HELIOS.LOAD, DISP=SHR
//FT06F001 DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=7265,

44

BUFNO=1)

//FT07F001 DD SYSOUT=A,DCB=({RECFM=VBA,LRECL=137,BLKSIZE=3429,

/7

BUFNO=1), SPACE=(CYL,(7,5))

//FT10F001 DD DSN=HELFLUX,UNIT=(6250,,DEFER),VOL=SER=DUMFLX,

7’/

DISP=SHR, DCB=BUFNO=1

//FT49F001 DD UNIT=SYSDA,SPACE=(TRK,(5,5)),

’/

DISP=(NEW, DELETE,KEEP),DCB=BLKSIZE=1088

//FT50F001 DD DSN=SB#HL.FLUXCATZ2.DATA,DISP=5HR

//PLOTDATA DD UNIT=SYSDA,DISP=(NEW,DELETE),SPACE=(TRK,(60),,CONTIG)
» //FLUXSAVE DD UNIT=SYSDA,DISP=(NEW,DELETE),SPACE=(TRK,(10},,CONTIG)
//MISSING DD UNIT=SYSDA,DISP=(NEW,DELETE),SPACE=(TRK,(10,5))
. //QVERFLOW DD UNIT=SYSDA,DISP=(NEW,DELETE),SPACE=(TRK,(10,5))

. //3YSUDUMP DD SYS0OUT=A
* //ABNLDUMP DD DUMMY
//CARDS DD %,DCB=BLKSIZE=800

oLl ‘v/ »\,(_LL [ VOV g~
)

00000010
00000011
00000012
00000013
00000014
00000015
00000016
00000017
00000018
00000019
00000020
00000021
00000022
00000023
00000024
00000025
00000026
00000027
00000023
00000029
00000030
00000031
00000032
00000033
00000036
00000035
00000033
00000040
00000050
00000060
00000070
00000030
00000090
00000100
00000110
00000120
00000130
00000140
00000158
00000160
00000170
00000130



TSIRIN
e Progranm ¥ame or Tntry Point : HSXPMN
e Mremopic Hame in 'SB#HL.LIB CNTL' : ASXPEPLTA or B
e Source location : !'SB#HL,HSXRHMN. SOURCE!

¢ Documentation 3 A flowchart and directory sxist in the
source data set, A user's gquide is in Reference 11,
Saction N, JCL user's guide comments exist in the

above pamed mnemonics,

¢ Hethod of FExecution : The load module exists in
t SEE#HI, HSXRMN, LCADY .

¢« Purpose : Produces line printer and/or SDUO6O plots of

delios=-A or -B sectored X-ray data frowm rate tapes.
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3.8  CATALOG LISTING AND MAINTENANCE PROGRAMS
A dascription of the catalog listing and maintuinance pro-
graas is given in this section.

¢ Program H¥ame or Fntry Point : SCANLIB

¢ Hdremonic Name in 'SB#[IL.LIB,CNTL' : None; this progranm
is invoked interactively in the 7SO foreground by the
SCARLIB CLIST in 'SB#HL.LIB,CLIST!?.

¢ Source Location : 'SB#HL.SCANLIB. SOURCE!

e Documentation : A directory and user's guide are in the
source data set. The CLIST/program queries the user as
it executes. Yore information may be found in Section
3.3 and in Section 3,12, or in 'SB#HL,HRLP,TEXT',

s ¥ethod of Fxecution 3 The load nmodule is in

' SB@ LIB, LOAD',
" 0 )
. Purposé ¢ The program scans the Helios=-A or -B 'CATLOG!
data set by year and day ({Julian) or by record., It pro-
duces a\list of all SDR tape files for the given

day/recory.



DRSYUT

» Program Yame or Tntry Point i DESANT is ADDTOLIRed 1in

'SBEHL. ZBRYD, CHZLIOSA, LOAD!

» ¥neponic ¥ame in 'SB#UL. LIB.CHNTL' : All mpnemonic npames
pbeginping with DRS (i.e, DR3ADDA, DRSADDB, etc.)

» Source Location : '5B#HL.DESMNT. SOURCE!

& Documentation : Program documentation and a user's
guide are in Reference 5, Appendiz I, page 25, a3 well

35 in Reference 13, Section C.

e Method of Execution : LINKGO is used, Other associated
subroutines are ex tracted from
1SE#PR. SBCID.OPIONEER. LOADY,

s Purpose : This program is used to maintain the Helios—=A
and =3 Data Reduction System {DRS) catalogs. There are
nine basic functions perforwed by this program. Some of
the more common uses are adding tapes, and listing and
restoring the current catalod. The current cataloy 1is

known by the contents of the pointer data set (DRSCIP).
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CLET

Program Jame or Entry Point 3 FLXMNT

¥nemoric Name in *'SP#JL.LIB.CNTL' 3 All mnemonic names

beginping with FCAT, except for FCATBACK and FCATRELO.
Source Location : '3B#HL.FLXHNT, SOURCE!

Documentation 3 A user's gyuide is in Reference 11, Sec-

tion M.

Mzt hod of Execution : The l1oad module is in
'SE#HL, FLYMNT, LOADY,

Purpose : This prograaz will initialize, list, add
blanks, list the rate table, and delete from specified
flux catalog satellites or sources Within a satellite,

in the case of the INIT or DELT option.
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Program N¥imc or Tatry Poimt 3 LOCGISH is ADDTOLIBed in

r

' SR4%#PF,SBCID. CPICNETR. LOADY.

Mnemcpic ¥ame in *'SE#HL,LIB.CNTL' : ULOGHHT
Source Location : '3B#PR,LOGIST. SOURCE!

Documentation : A users guidle is in Reference 5, Appen-

ix I, page 56, as well as in Reference 13, Section D,

Hethod of Execution : LINKGO is used. Other associated
subroutines are extracted from 'SRB#IM,ADDTOLIB,LOAD!,

Purpose : This program is used to compress the 'DRSLGG?
Jata set by clearing exact duplicate entries orC those

that meet user specified criteria.

RESTORT

.

Program Name or ®ntry Point : MAIN

Knemonic N¥ame in 'SR#HL,1IB.CNTL' : DRESTORE
Source Location : '"SB#HL,LIB.,CNTL (URESTORE)!
Documentation : None.

“ethod of Execution : FORTEAN/LINKGO

Purpose : This FORTERAN program simply restores to disk
the current 'DRSLOG! data set from its backup tape
(802899, File=2 for Helios-A or EO04099, File=2 for Hel-

iOS-B)c
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Program Hame or 3ntry Point : ZEROLUG

Ynemoric Yame in 'S24HL. LIB. CNTL? : JZERLOGA or UZER-

LOGE
Source Location : 'SB#HL.ZEROLOG, SOYRCE!?

Dozumentation : JCL comzents supply the user with input

parameter definitions,

“ethod of Execution : A load module exists in
'SB#HI.ZBRXD. CHELIOS3A, LOAD?.

Purpose : This .program 1is executed only whea the
'IESLCG? data s=t is full, Before running the prograa,
the user must TAPESCAY the OLDLOG tape voluae to deter-
mine the next output f£ile to be written. Once this has
baen done, the &INPUT NAMELISY card is wedited to re-
flect the next output file on the OLDLOG tape, Tha pro-
gram will copy the 'DRSLOG' data set to this tape, zero
it out and modify the <current DRS catalog to raflect

this resat,
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SP0ONSE

Program ¥ame or =ntry Point : RESPONSH

“nemoric Name in 'SB#¢HL.LIB,CNTL' : URESPO¥S Ls the
member used for a background run, The prograkm is aor-
milly run in foreground using the RESPONSE CLIST in
'SB#HE, LID.CLIST?.

Source Location : 'SB#JIC.LI3THS2.SOTJRCE (TESTHS2)!

Documentation : A programmer's guide and a us=ar's guide
are in the source. The RESPONSE CLIST queries the user
1s it executes. “ore information about the EESPUNSE
CLIST may be found in Section 3.3 and in Reference 14
or 'SB#HP. HELP,TEXT!'.

Mathod of Execution H A load module 1is in
'"3B#PE.SBCIN. OPICNEER. LOAD (RESPONSH) '.

Purpose : This program lists the particle/event type
table of the conversion from detector pulse height to
incident particle energy,
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CLXLST
* Drogram Hame or fatry Point ; CLKLST

s %nepopic ¥ame in *ST¥HL, LIB, CNTL' : Nones; - thi

S program
axecutes 1in foreground via- the CLXLST CLI3T 1in
"3B#HI.LIB,CLIST!,

*« Spource Location : 'SB#HL.TAPEDMPS.SOURCE!
¢ Documentation @ Comments on the progran re in the
source code, The CLIST/program gqueries the us=r for

responses during execution. S¢e Section 3.3 and Secrion

3,12 or 'SB#HL.HELP. TEXT' for more information.

& Method of Txecution : A load wodule =exists in
1t SREHI.CLKLST, LOAD?'.

& Purpose : This program lists the spacecraft clock data
sat (*SB#HL, CLOCKA,CNTL! for Helios-A or
'3B#HL.CLOCKB,CNTL' for Helios=B) <for the given start
through stop davs (RMJD, which is the nunmber of days

since Jan. 0, 1372).
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ADDITIONAL DATA SET HMAINTENANCE PROGRAMS
liowing section describes additional data set maintai-
prograns,

2rogran N¥ame or Tntry Point : LISTPDS

dnemoric MName in 'SBE#HL.LID.CNTL! : UTSO; the LPDS
CLIST is in 'sSB#HP, LIB,CLIST!,

Source Location : Consult the PACg

Documentation : See Reference 12, pages 157-163, More
informpation about the LPDS CLIST may ke found iu Sec-

tion 2.3 and in Reference V% or 'SB#HP. HELP,TIXT?,

i

tiethod of Execution : LISTPDS is a cataloged procedure
located in 'SYS3.PROCLIB!.

Purpose : LISTPDS is an 0S/360 uatility prograa for
listing and/or punching partitioned data sets. The spe=
cific purpose of the UTSO member in LIB,CNTL is to list
the fcllowing data sets :

ISB#HL, LIB, CHTL!?

'SB#AL, LIB, CLIST?

'SB#HP. LIB, CLIST?

The LPDS CLIST may also be used to list any partitioned da-

taset,
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SAVEDS
* Progran ¥ame or Entry Poiat : SAVEDS

¢ Mnempopic ¥ame in 'SO#HL, LIB, CNTL' : USAVZED3, however
this program is normally rum via the 3AVEDS CLIST in
' 5B#HE,LIB.CLIST?',

* Source Location : Unknown,
s Documentation : ¥No formal documentation exists, jorea

inforration on the SAVEDS CLIST may be found in Section
3.2 and in Reference 14 or 'SB#HP.HELP. TEXT',

e Method of Sxecution A load module exists in
'SB#PR. SBCID.CPIONEER, LOAD?.

* Purpose : This program is used to locate on disk, open
ind close data sets listed on the //DSNAMES input
cards, so that they will not be archived by the SACC

A58Z disk maintenance system for inactivity.
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PATRICK

TAP

w
L

Program Name or Intry Point : PATERICK
frempopic YWame in 'SB4HL, LIB, CY¥TL' : UDRPRTLO, UBCKDRPL
Source Location : Consuit the PAC.

Documentation : See Feference 12, pages 174-179, See
the JCL comments in the apove mnemonics for more infor-

zation on the specific uses.

Hethod of Execution : A load module is in the systenm

load library.

Purpose : See Reference 12 for a detailed descriptioa.
The UTRPKTLO mnemonic is used to reload all four HELDRP
vrogram load modules to disk from the tape TD7559. The
UBCKDEPL mnemonic is used to copy the four HELDR? load
moliules back to TD7559. These two mnemonics are nesded
primarily for implementing changes to HELDRD routines

into the permanent load modules.

SCAN

Program Name or Entry Point : TAPESCAN

¥nemcric Name in 'SB#HL,LIB, CNTL' : UCPiDRPL
Source location : Consult the PAC.

Documentation : See Reference 12, pages 224-230,

Uzthod of Execution : TAPESCANY is a cataloged proce-

jure,

Purpose : The function of UCPYDRPL is to copy the
BZLDEF load module tape to its backup, TD77485,
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IERCOPY/IZEGENER/TAPFSCAY
¢ 2rogram ¥iame or Zntry Point : ITBCOPY/IEBGENER/TADPESCAN

s Mpgeporic Name in 'SB#HL. LIB.CNTL' : None; ths CRBKRS
CLIST resides in 'SB#LHP, LIB.CLIST!,

e Source Location : Consult the PAC.

e Documentation : TIEBCOPY 1is in Reference 12, pages
367=-3€8 and IWBSENER is in Reference 12, rages 363-370,
S2e Section 3.3 and Reference 4 or 'SB#HP, HELP., TEXT!

for mcre information on the CRBKRS CLIST.

* Method of Execution : Load =modules for these prograns

are in the systea load library.

e Purpose :; The CEBKRS CLIST performs multiple functions,
It is for creating backups of disk data sets, restoring
data sets to disk and «copying the specific backup tape
volume for the I¥P, Helios, Pioneer and ISEZ cosmic ray
experiments, Execution of this system is solely the
responsibility of the cosmic ray data technician Re=
quests for backups or restores are made via a reguest
form. All records of the contents of the tapes for the
avove projects are kept on file in the Cosmic Ray Data
Room {bldq, 2, rocm 242), This is the primary bpackup
system for the Helios project as well as others men-

tioned above.

g
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LISHAY
¢ Prograa %4ame or Entry Point : LIBHAHW

s Jnemonic Yame in 'S2E#{IL.LIB CNTL' : ¥omne; the JCL for
1211 of the LIBMAN functions [ARCHIVE, RESTORE, INIT and
ADD) are 1in '5B#HP.LIBMAN.CNTL'; however, CLISTs are
available in *SB#HP.LIB.CLIST' for executingy these

functions under the siame mpemonic names as above.
s Source Location : 'ZB2NL.LIBMAN.SOURCE!

e Documentation : No formal program documentation exists.
See Section 3,3 and Reference 14 or 'SB#HP,HELP,TEXT!
for mcre information on the LIBHMAN CLIST, ARCHIVE and
FEZSTORE CLISTs,

s Method of Execution : ARCHIVE, RESTORE, ZINIT and ADD
are instrear procedures. The LIBMAN 1locad wodule is in
'SB#HE, LIBMAN*LOAD?!,

e Purpose : LIBMAY is the second level backup and restore
syster for the Helios project. Programmers who modify
existing prograas or incorporate new programs into the
Helios system should ensure that the program source
code and load module are archived in the proper way.
See Section 3.6 for a description of the procedures for
implementing new programs or program modifications into
the Helios systea., The current LIBMAYN tape for ths Hel~
ios experiment is HLIBHM!,
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SCAN
Program’ Yames or Entry Point : TAPESCAN

Mnrnemornic Yame in 'Su#UL, LIB. CNTL' : None; BKLIBMAN re-

sides in 'SB#HP.LIB.CLISTY,
Source Location : Consult the PAC.

Documentation : See Reference 12, pages 224-230, For
more information on the BRKLIBHAN CLIST, see Section 3.3
and Feference 1% or '5B#HP.HELP.TEXT?,

¥ethod of Execution : TAPESCAN 1s a cataloged proce=

dure.

Purpose : BXLIBMAY is a CLIST that submits 4 backyground
TAPFSCAY job for copying the LIBMAN tapes to a backup,
The user is gueried for the appropriate experiment to
be backed up., The current backup tape for HLIBMI is
BLIEBM2,
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ASM2/%AT, %AR, and $0A

Program Name or Entry Point : ASM2ETRTU

» Y¥peponkic Name in YSR#HL. LIB.CNTL' : None; J$AI and BAR
reside in the system command library. J$RA resiles in
'*5Y31,CLIST?Y,

¢« Source Location : Consult the PAC.

s Documentation : Informaticn on the $AI, 3AR and 3$RA
commands may be found in the ¥VS TSSO HELP dati set.
Enter HELP CCOMMAND,

e tethod of Execution : FAI and 3AR are command proces-
sors that invoke AS™2 in the TSO foreground. 3RA is a

CLIST that submits a background job.

» Purpose :
$AI ({archive inquiry) - scans the ASH2 catalog and
lists the names of a user's archived data sets.
$AP larchive) = causes thce data set specified to
be archived to tape and deleted and uncataloged
from disk,
$RA [reload frcm archives) - reloads a previously
archived data set from an archive tape to a disk
and catalogs the data set.

The Helios

et
f=ad
1

SM2 system 1s the third level Dbackup for

A
project. See Section 3.6 for more information.

Yotz = The user should also become familiar with the other 3
commands that are availapole. Specifically the 33I, 3BK and
%RE commands may be useful in restoring the most recent ver-
sions of scme data sets.

i
—b
—
—b



3.10

This

TAPE UTILITY PROGRAMS

section describes the tape wutility programs that 3are

usei to list, compress, or modify tapes produced by thz Data

Teduction Systam.

EDESCAH

Program or Entry Point : EDESCAH
Mneporic ¥Wame in 'S3S#HL. LIB.CNTL' : UEDRSCAN, ULI3SCAN
Source Location : 'SB#HL.EDELIST. SOURCE (EDRSCAN)'!

Documentation : Yo formal program documentation exists.
The scurce code is commented. The JCL comments supply
the user with definitions of the SINPUT NAMELILST param-

eLers,

Mezthod of Execution : A load module i3 in
' SB#KEL. EDRSCAN, LOAD!?,

Purpose : This program scans EDR or EDR library tapes
for the existence of science data. A one line message
is rprinted for each file processed giving the nuamber of
iines of data and the number of bad lines within the
file. If the numbher of bad lines is equal to the nuaber
>f lines for a file , the data need not be processeld

through the Data Reduction Systen,
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Program Name or 2ntry Point : HAEDE 1is ADDTOLIRed in
VZEJHEB, LIB, LOAD!'.

Mnemoric Yame in 'SP#HL,LIB,CNTL' : UEDRLIST

Source lLocation : 'SO#HL, EDRLIST. SOURCE (HAZDR) ', Thea
P

.

X and RATUPK are in

et

suproutines PRAC
! SB#HI, HELDRP, SOURCEY,

Documentation : No formal program documeptation exzists,

A user's quide is id Reference 11, Section O,

#eothod of Execution : LINKGO., Other associated subrout-

inass are included from the data sets 1listed ia the

LTNK, SYSLIB concatenation in the JCL. -

Purpose : This program produces a formatted listing of

Helios TDR tapes, on the line printer.
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fTALIB

Program ¥ame or Bntry Point : HALIB 1is ADDTOLI3ed in
' ZBJHE.LIB3, LOAD?,

¥nemonic Name in 'SRB#HL.LIB.CNTL' : ULIBLIST
Source Location : ?'SB#HL,EDRLIST. SOTRCE (HALIB)!?

Documentation : None; the JCL in
'SBE#IL.LIB.CNTL (ULIBLIST)?! contains comments defining

tke ipput parameters and fornat.

Hothod of Execution : LINKGD, Other subroutines are in-
cluded from the data sets listed in the LINX,SYSLIB

concatanation in the JCL.

Purpose : This program produces a formatted listing of

Helios EDR litrary tapes.
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ORBIT

grogram Name »or Tntry Point : ORBIT
Hremoric ¥ame in 'STE#HL.LIB,CNTL!' : TRAJECT
Source location : Unknown,

Documentation : A user's guide is ia Reference 11, Saec-

tion .

Method of Fxecution :; LCADER, Other subroutipos are in-
cluded from data sets listed in the SYSLIR concatena-~

tion in the JCL.

Purpose : ORBIT produces a formatted listing on the
line printer of selected words from the Helios~A or =B
orbitsattitude tapes, Records of these tapes and the
actual listings are maintained and kept on file in the

Cosnic Fay Data Rooa (buildingy 2, room 242).
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B2LI0S27T

* Procram Hame or Zntry Poimt : HILIOS2T is ADDTOLIZed in
'ZEJHE, LIDB, LOAD?Y,

s Mrnemonic Yame ip YSEEEL. LIB.CNTL' : TRAJECTS
» Source Location : '3B#HDP,ZBJHB. FORT (HELIOS2T) !

* Documentation : None; no data cards are required for

this programe.

e Mathod of Execution : LOADEé. Other subroutines are in-
>luded from the data sets listed in  the SYSLIB conca-
tenation 1in the JCL.

e Purpose : This prograw lists all parameters from the
Helios=A or =3 orbit/attitude tapes and is normally not
used except by the Gawma Ray Studies group of the LHEA
Leaded by Dr. Tonm Cline.
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Program Name or Tntry Point : HARTPL is ADDTOLIZed in
"SBE#PER,Z32NL, OPIOTENP, LOAD!?

Ynemonic Wame in ?SEB%HL.LIB.,CNTL' : URATLSTA or B
Source Location : 'SB#HL.HARTPL.SOURCE(HARTPL)'

Documentation : A user's guide 1is in Reference 11, Sec-
tion 2. The JCL contains comments describiny the

SRATLST -NAMELIST parameters.

¥ethod of Execution ; LINKGO, Other subroutines are in-
cliuded from 'SB#PR, ZB2NL,OPIQTENP.LOAD'.

Purpose : HARTPL produces a formatted listing of all
rites contained on the Helios-A or -B rates tapes; sub-
com data for each record is also listed. The user spe-
cifies the data to be listed as a range orf records or
for a specified time interval. The user may also supply
a tape to be read; 1if cmitted, the tape is located in

the current DRS catalog (time option only).
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FTLSTS
e Program Name or Zatry Point : RTLSTS
¢ Ynemonic Xame in 'SE#HL,LIB.CNTL' : URATLSTS
*» Source Location : !SB#HL.HARTPL. SOURCE (JRTL3ISH) !

e Documentation : A user's guide is in Reference 11, Sec-
tion P. The JCL <contains comments describing che
CRATLST NAMELIST parameters,

s Moathod of Execution : A load modul=a 1is in
'SR#[L. RTLSTS, LOAD (RTLSTS) ',

® Purpose : RTLSTS produces a formatted listing of only
the event type rate mnemonics (those that trijyger PHA
zonditions)., These rate mnemonics are R?, R2A, 1R2B,
E2ZA, R11A and R11B. The output from this version of

the HARTPL prograam is greatly reduced,



TAZTPL

¢ Program Name otr Entry Point : HAPTPL is ADDTOLIBed in
' SB4PE, ZB2Y¥L, OPICTENP, LOAD!.

s+ Mpnemoric Name in 'S®4#HEL,LIB.CNTL' : UPHALSTA or B
e Source Location : ?'SB#EL.HAGRTPL. SCURCE (HAPTPL) !

e Documentation 1 A user's guide is in Reference 11, Sec=
tion Q. The JCL contains comments describing the

EPHALST YAMELIST parameters,

e M2thod of Fxecution : LINXGO, Other subroutinses are in-
cluded from 'SB&#PR, ZB2NL. OPICTEMP, LOAD! and
"SB#I M, ADDTOLIB. LOAD?Y,

s Purpose : HAPTPL produces a formatted listing of Hel=

ios=A or =B PHA tapes:.
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FL{LST
. Pfogram Name or Entry Point : FLXLST
s nemcric ¥ame in 'éB#HL.LIB.CNTL' : UFL{LST
* Source Llocation : 'SB#HL.FLXLST. SQURCE!?

* Documentation : A user's guide is in Peference 11, Sec-

tion H.

e ¥othod of Execution : LOADER, Other subroutines arce in-
cluded from the Jdata sets listed in the SYSLIB conca-

tenation in the JCL.

® Purpose : FLXYLST will produce a formatted 1listing of
Helios=A or =B TFLUY tapes, on the 1line printer. The
program will 1list any or all of the eight different re-
cord types based on the value or the OPTION input NAME-

LIST parameter.
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Progran Yame or Fpntry Point : QBOFIX
Mnemornic ¥ame ip 'SB#HL.LIB.CNTL' : UQBOFIX
Source Location : 'SB#HL.QBGFIX.SOURCE [QBCFIX)!

Documentation : A proloyue is in the source code. The

ETAPES NAMELIST has two parameters. They are:

DTAFZS = YRATTAP' - input rate tape volume
DTPOUT = 'OUTTAP' - output tape
13t thod of Exacution : A load module i3 in

'SB#HI, QBOFIX, LOAD!,

Purpose : 0QBOFIX copies Helios rate tapes ani corrects
ratiosblackout mode indicator 1incoansistencies, If a
rate record contains a zero ratio and the S/C is not in
blackcut mode or a non=-zero ratio and the 5/C is in B/O
mode, the program will turn the B/O mode logical flag
on or off respectively, before writing the record. A
message 1s printed each time either of these conditions

is encountered,
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TAPSQZ

Program Wame or Zntry Point : TAP3QZ is ADDTOLIBed in
'ZBEJHE, LIB, LOAD!,

Mpemonic Hame in 'SB#HL. LIB,CNTL' : UTPSQPHA or B and
UTEFSQETA or B

Source Location : '353B#HL,TAPSQZ.SOUERCE?

Documentation : Comments exist in the source code and

in the JCL, 3 user's guide is in Reference 11, Saction
S,

Ma2thod of Execution : LUADER, Other subroutines are in-
ciuded from 'SB#HL.ZB3XD,OHELICSA,LOAD?,

Pur pose : shen merging data onto full rate and PHA
tapes, the HELDRP program creates a tape to hold data
not fitting on the original 2200 foot tape. Siace
nukercus merges of this tape quickly use dp the avai-
1able blarnk rate or PHA tapes, th2 TAPSQZ program was
written to compress these short tapes onto a single
tape. The input tapes must be given in time oridler as
they appear in the current DRS catalog, The output tape
aust be within the rate or PHA tape block in the cata-
log, but not as an active or blank tape. Once the tapes
are copied, the no2xt DRS catalog is updated with the
compressed tape volume replacing those that «vere
squeezed.,



3.1 ANAIYSIS PROGRAMNS

The anilysis programs are descrized in this section.

FLUXPLOT {with LIST option)

e Program Name or Tatry Point : FLUXMAIN

» Anenmonic ¥ame inp 'SB#UL. LIB. CNTL' : ANEWPROC, AMAYPROC

» 3purce lLocation : Source exists on tape.

» Documentation : Program documenation is «currently in

preparation. User's guides are in Reference 5, Appen-

iix I, page 139, and in Reference 13, Sections I,
¥, The Helios=A and -3 talble of rate mnemonics
Reference 11, Section L. An errors data set

' 5B4VCG. FLUXPLCT., ERRCRS ',

s Ya2trod of Execution : LOADER. The HBFLUX0Q load aodule

is lirked with either the THLIST or THNULL base on the
vilue of the 1LIST symbolic parameter passz2d4 to
procedure via the EXEC JCL statement.

s pPurpose : In addition to the functicns mentioney in

Sacticn 3.7 under FLUXPLOT, this version of the proyranm

allows the user to create 4 LIST tape (in the case

ANIZWPEQC) for use on another computer or a LIST

sat ({(in the case of AMAVPRGC) for use by the MAVPLCT

program.



MAVPLOT

« Program'ame or “ntry Point : LMAIY is the entry point
in the MAVYPLOT load modnle,

¢« "nemorpic Hame in 'S2#HL.LIB.CNTL' : None; the MAVPLOT

CLIST is in 'SB#iP, LIB,CLIST!,
s Source Location : '7B2NL, MOVAYG. FORT!

¢ Documentation : The CLIST/progranm jueries the ussg for
r2s5ponses as it executes interactively, More informa-
tion on the MAVPLCT CLIST may be found in Section 3.3

and in Reference 14 or '"SB#HP.HELP. TEXT!'.

¢ {=2thod of Ixecution : The load aoduls in
'3B#HDP,LIB, LOAD (MAVRLOT) ' is invoked interactively 1LIn

foregzround,

e Purpose : The MAVPLOT program reads the LIST data set

produced by FLIYXPLOT and writes linear, semi-log or
special semi~log SD4060 plot code to disk. The output
disk data set is suksaquently used as input by tae T0-

CAL or TOZETA progran.,



TCCAL/TCZITA
s+ Program Yams or Zntry Point : TCCAL/TOZZITA

* ¥Ypenmoric Name in 'SB#IL,LIB.CANTL' : None; JCL for these
programs is in 'SB#HP,.LIB.CNTL', Howeyer,thae CiIV40060
CLIST in 'SB#HpP, LIB.CLIST' is normally used to exacute

cither of these prodgranms.

s Source Location : T7B2NL, TOCAL.SOURCE!? and
' ZBZNL. TOZETA.SQIRCOY,

e Documenation : No formal program documentation exists.
The CIIST gueries the user as it executes. More infor-
mition on the CNV4060 CLIST may be found in Section 3.3

and Reference 14 or 'SB4#HP,HELP,TEXT?,

e Mathod of Execution : A load module for each program is
in 'SE#HL.LTIB.LOADY.

s, Purpose : The TOCAL and TOZETA programs cohvert the
SDUO60 plot code produced by either FLUYPLOT or MAVPLOT
into CalComp or ZETA plot code. The user may vary the
plot grid size to suit his needs via the FTISFOO' ipput
card which is «c¢reated by the GRDSZDK or GRDSZIP
CLIST/program invoked by the CNV4060 CLIST. The height

of the plots are restricted to 32 inches,
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DR/GRLSZT?
Program N¥ame or Zntry Point : GRDSZDRK/GEDSITP

dnemonic ¥Y¥ame in 'SB4HL.LIB.CNTL' : YNone; the CLIST re-

sides in 'SP4#HP.LIB,.CLIST {GEDSZ)'.

Source Location : '3B#HP.ZBJHB. FORT' in members GiDSZDK

and GEDSZTP.

Documentation : A prolog anld coaments are in the source
code, The GBRD3Z CLIST queries the user as it executes
interactivel See Section 3.3 and Reference 14 or

Ve
'SR#EP. HELP. TFX?' for more information.

Mathod of Txecution The load modules are in
TSB#HP.LIB. LOAD' in members GRDSZDK and GRDSZTPE.

Purpose : This vprograa prompts the user for tha plot
i2ngthk and width dimensions in inches of the Z=TA or
CalCcmp plots to be produced. The program supsequently
calculates the additional horizontal and vertical space
required to hold the plot title information and the
axes labels, These calculated values are then written
to a disk data set where they are input to the TOZETA
or TOCAL program. The GRDSZDK version is used when the
SDBCEQ code being converted was produced by the MAVPLOT
program and the GRDSZTP version is used when the 3D406D
code was written to tape by FLUXPLOT,



 POUFIER

* Proqram Name or =ntry Point : MAIN

e Mpemopic Name in 'S$3#HL. LIB. CWTL' : AFOUBRLST, AFQOURPLT
® Source Location : '5B#PR.MULTISAT. FOURIZR.SOURCE?

e Documentation : A programmer's and user'!s guide is in
Geference 10, The JCL also contains comments about the
input NAMTLIST cards.

e Mothod of Execution : LOADER., The satellite independent
routines are included froa 'SB#PR, FOURSI,LOAD' while
the satellite dependent routines are located in
' SB2#EL. FOURHEL, LOAD, The WOLFPLOT routines are in
V5YSZ2.WOLFPLOT!,

e Purpose : This program produces listings, £flux plots,
inisotropy plots, and CAMPLOTS with or without magn=tic
field data of Helios sectored rate data contained in
the user specified flux catalog satellite source. The
plots may be produced on the line printer, CalCoap or
SDU060,

HASDUN
s Program Name or EZntry Point : HASDMN
» Mnemopic Name in *SB#HL, LIB,CNTL' : SCAMPLTA or B

e Source Location : Unknown,

e Documentation : A user's guide is in Reference 11, Sec-
tion Fc. Sample data card setups are in the above amenm-
bers in LIB. CNTL,

o Method of Execution : LINKGO. HASDMN is in
'SB#HI.ZBRTC. OPLOTMOD ! 4

e Purpose : Produces SD4O060 CAMPLOTS of sectored rate
data from rate tapes. This program was replaced by the
POLAR (CAMPLOT) option of the FOURIIR program,
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251

[}

CcT

Program Name or Entry Point : HBSELEC

3

Mnemonric Name in 'S24HL,LIB, CNTL' : SELECT
Source Location : Source exists on tape-

Documentation : A sample setup of this program oxists

in the above meazber in LIB. CNTL.

Mathod of Exesution : A load module is in
! SB#HL.EELIOS,. LOADY,

Purpose : eates line printer matrices similar to H4AT-

Cr
G2N {see Section 3,7),
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¢S the commands in the Helios CLIST li-

ADDE25D

Function : The ADD$250 command is used to add the next
6250 EPI flux tape number and its corresponding start
absolute file number {AFXN) to the next tape record
within the Helios-A or -B '6250' flux source contained
in 'SE#HL, FLUXCAT2, [ATA', The user must first execute
the 'UPD6250' command to update the 1last AFN of the
'6250" flux tape which precedes the one to be added be-
ciuse the last AFN of that tape is used to calculate
the start AFN of the tape being added by this command,
Once the new tape has ULeen added, this CLIST ianvokes
the 'UPD6250' command so that the end AFN of the new

tape added may be set.
e Syntax : ADD625D
* Operands : None

e CLIST Queries :
SATELLITE ID (A or B)
CONTINUE ? (yes or no) - after function and restricticns of
this command are written
to the terminal
BACKUP FLUX CATALOG ? (yes or mo) - if the backup data set
is aiready in the systen

catalog
e Prograa Queries : None

e Execution if not Concatenated to *SB#HL. LIB.CLIST!:
EX 'SB#HL(LIB.CLIST{ADD6250)'

» Other CLISTs Invoked by this Command :
'5B#HL.LIB.CLIST (UPD6250)!?
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CLEL3T

Function : The CLXL3T command is used +to execute the
CLKLST program in foregrourd (see Section 3.8). The
CLIST first searches for the data sets required to ecxe-
cute the program on d4isk. If there are any data sets
missing, a background job is submitted to restore thea
to disk and the CLIST terminates. Otherwise, the
CLELST program is executed. Output from the progranm

lists at the terminal and on the line printer.
Syntax : CLKLST

Operands : None

CLIST Queries : SATFLLITE ID. (A or B)

Program Queries :
Entered on a single line are :
SATELLITE = Helios=A or =B (A8)

STRT = first Relative Hodified Julian Day (RMJD)
listed (IU)
IEND = last RHMSD to be listed (I4)

Execution if not Concatenated to 'SB#HL. LIB.CLIST':
EX 'SB#HL.LIB.CLIST(CLKLST)'

Other CLISTs Invoked by this Coamand :
'SB#HP. LIB. CLIST (RESTORE)?
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COPYBACK

s Function = Tha COPYBACK command 1s used to suobmit a
background PATRICK Jjob to restore either the Helios-A
or =B 'IMNDEX' and 'CATLOG!' data sets from the backup
tape 70085, This command is issued only after the LIB-
GEIN program has terminated abnormally and the user
wishes to restore these data sets to their status prior
to the bad LIBGEN run.

o Syntax : COPYBACK
s Operards : None
e CLIST Queries : SATELLITE ID. {A or B)

% Execution if not Concatenated to 'S34#HL. LIB.CLIST':
EX 'SB#HL.LIB.CLIST (COPYBACK)'!

% Other CLISTs Invoked by this Conmand :
'SB¥#HI.LIB.CLIST {SU3BCK)?

- 131 -



s Function : The HELDRP comuaand performs nmultiple func-
tions to accomplish the data reduction processing of
tkhe EDR data last written to the EDE library dati base
by the LIBGEN CLIST/program as follows :

a) A background PATRICK job is submitted to backup
the 'INDEX' and 'CATLOG' data sets updated by the
LIBGEN run.

b) The sorted FTO8FO001 output data set from LIBGEN
[*SB#HL. HACSORTN. DATA' for Helios=A or 'SB#HL. HBCSORTN. DATA!
for -B) is read by the DRPPUN foreground program which
prcduces the SEDRTAP NAMZILIST card input to HELDEKP.
One set of cards is for DM7 file processing andl the other

is for real time file processing.

c) The &EZDRTAP cards are copied iatn the '"58#HL.LI3. CNTL!
data s=2t with the member names of DACCA or B for DM7

file cards and DREJA or B for real time file cards.

i) The HELDRP ruus are submitted to the background job
gueue for overniqht or weekend processing;
one run for D#7 file processing and the other for

non-DM7 {real time) processing.
e) A series of messages are written to the user's

terminal explaining what has taken place and proceaures

for completing the processing are given.
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Syntax: HELDRE
Uperands: None

CLIST Queries 3
SATELLITE ID., (& or B)
JGB CLASS for HELDRP Euns {E or F)

Execution if Not Concatenated to 'S3#HL, LIB.CLIST?':
BEX ?'SE#HL.LIB.CLIST [HELDRP)'!

Jtker CLISTs Invoked by this Conmmand 3
'SB#HL.LI3. CLIST (SURCR)"?
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LIB3EN

e Function : The LIBGEN command performs the following
two functions : ' .

1) The prinmary function is to enter Txperiment Data
Record [EDR) tape numbers into the 'A' or '5!
YINDEX' data set via the LOGIN foreground
prcgranm (sSee Sectiom 3.7) and to sukcmit the
EDR library Generator [LIBGEN) program to the
background job queue for overnight processing . A
series of messages describing the procedures
to be followed either to continue the processing
after a normal LIBGEN execution or to recover
from an abnormal run are listed at the user's

terminal,

b) The secondary function is to enter new outpuat EDR
litrary tape numbers into the 'A' or *'B' 'INDEX!
data set via the LOGCUT program and to subnmit
a background LABFEL run to write IBM standard
lakels [SL) at 1600 BPI (den=3).

The tapes <for either function must be placed in the
SACC Tape Library System (TLS) and taken to the SACC
computer room prior to executing this CLIST.

e Syntax : LIBGEN LIST({yes/no)
Required - None
LIST [yes)

¥

Defaults

* Operands :
LIST (yes/no)
yes - lists purpose of the CLIST and requirements
no - skips the above '
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* CLIST Queries :
CONTINUE ? (yes/no).- after LIST has been written:
no precmpt if LIST (no) is given.
LCGIN ? [yes/no)
LOGOUT ? [yes/no)
SATELIITE ID ? {A or B)
FGOE LIGIT EDR or LIB TAPE # (NHNN)
FOUR LCIGIT QUANTITY OF TAPES [NWNNN)

s Ixecution if Not Concatenated to 'SB#HL. LIB.CLIST?!:
FX '"SPR4#IL.LIB.CLIST (LIBGEN)! 'LIST (yes/no)!

s Other CLISTs Invoked by this Command :
'SB#HL.LIB.CLIST(RINDEX)!?
"SB#HI. LIB.CLIST (SUBCE)!? LOGIN option only
' SB#HF. LIB.CLIST (LAE)! LOGOUT option only
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LOADR2A

e Functiorn : The LOADR2A command is used to supait a
packground FLUXPLOT job which loads the LIST output to
1 data sen. in yearly frames and daily averages, The
oatput data set is supsequently read by the MAVPLOT
CLIST/program,

o Syntax : LOADRZ2A IDEST [FXCP #) CLASS {jot class)
Defaults ~ IQEST{10) CLASS3 {})

* DOperands :
IOEST (EXCP %) -
CLASS {job class)

¢ CLIST Queries :
SATELLITE ID (A or B)
STAET DATE in YY/MM/DD TORMAT
EX¥D TATE in YY/EX/DD FORMAT

s Ixecution if not Concatcnated to 'SB#HL. LIB.CLIST!:
EX 'SB#HL.LIB.CLIST (LOADRZA}' 'IOEST (EXCP #) CLASS {job

lass)!

Q2
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LSTCAT

e Function : The LSTCAT counmand simply submits three
packgrouni jobs that produce 1listings of the current
ielios=A and =B 'DRS' catalogs and the «current !'FLUX!

catalog. B

e Syntax : LSTCAT

e Execution if not Concatenated to 'SB#HL,LIB,CLIST!:
EX 'SE#HL,LIB.CLIST(LSTCAT)'

* Other CLISTs Invoked by this Command :
VSB#HL.LIB.CLIST (SUBCR)?
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MATRIX

e, Function 1 The MATRIX command is used to submit the
Helios=A or -3 standard production 4 day average line
printer matrix runs to the background job gueue, There
are 11 jobs submitted for Helios=A and 16 for Hellos=3.

| These are run only to update the matrix aralysis kept
an file in the Cosmic Ray Data Room (building 2, roon

262).,

» Syntax : MATRIX LISI(ves/no) TIMYE {CPU minutes)
I0 {EXCP #) CLASS {job class) ID({A or B)
—Defaults -
LIST {yes)
TINE(2)
101{20)
CLASS (E)
ID( )

s, Opecrands :
LIST {yes/no) = Lists function of the CLIST.
TIME (CPU miputes) - amount of CPU minutes required
for each run

I0 (EXCP #) = number of Execute Channel Programs reguired
for each run; the number given is counverted
to thousands by the system (i,e. 20 = 20,000).

CLASS (job class) - Jjob classes are A, E or F

ID{A or B) - satellite ID to be run (A = Helios-A,
B = Helios-B); if not specified, the user

is queried.

s CLIST Queries :

SATFLLITE ID (A or B) =~ if not specified when CLIST is
invoked

CONTINUE ? (yes/no) - after LIST has been written; no

prompt if LIST [no) is given

START DATT (YY¥/¥M/DD) =~ start year, month and day ot
the matrices to be run.

END DATE (YY/MM/DD) - end year, month and day of

the matrices to be run.
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s Execution if not Concatcnated to 'SB#HL,LIB,.CLIST!:
EX 'SB#EL.LIB,CLIST (MATRIX)! 'LIST{yes/no)
TIWF (CPU minutes) IO(EXCP #) CLASS {job class) IDA or

ws]
—
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PLOTHEL

o, Function 1 The PLOTHEL command is used to submit the
Yelios~A or =B standard production, one hour avaerage,
10 days per frame, rate, £flux and sectored rate rLUX-
PLOT runs to the background job queune. These Jjobs are
run only when updates to the existing sets of plots are
nceded. These plots are kept on file in the Cosmic Ray
Data Toom [building 2, room 242).

* Syntax :
PLCTHEL TIME(CPU minutes) ICEST(EXCP #) CLASS (job
zlass)
Defaults -
TIME (2)
IOEST (15)
CLASS (E)

¢ Operabds :
TIME (CPU minutes) - number of CPU minutes neceded for
each run.
IOEST (EXCP %) - number of EXCPs needed for each run
See a Jjob prinmtout for an exanple of how
to estimate EXCPs
CLASS {job class) = job class for each run (A,E,F are
valid).

sy CLIST Queries :
SATELIITE ID {A or B)
START DATE {YY/MH/DD)
ERD DATE (YY/MM/DD)
PLCT TAPE NUMBER (HFLO1 - HEL15)

s, Txecution if not Concatenated to 'S3#HL.LIB.CLIST':
BEY 'YSBE#HL.LIB.CLSIT (PLOTHEL)' 'TIME (CPU pinutes)
IOEST (EXCP #) CLASS (job class)'!
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REINDEX

s Function : The RINDEX command is used to invoke the
RINDEX program 1in foreground (see Section 3.7) which
lists tape status information from the 'INDEX'! data set

for either Helios-A or -B.

e SYRREAX 3
RINDEX OPT(I/0/B) IC(A or B)
Defaults -
Both CPT and ID default to null strings ; if not speci-

fied whea th= CLIST is invoked, the user is prompted,

s Operands :

JPT (I,0/B) - parameter to be passed to the RINDEX
program

I - lists input tape (EDR) status. .

0 - lists inpat tape {LIB) status.

B - lists both FDR and LIB status.

ID{A or B) =~ satellite ID [A for Helios-A or B for
Helios 'B).

e Execution if not Concatenated to 'SB#HL. LIB.CLIST!':
EX 'SB#HL.LIB.CLIST (RINDEX)!' '0OPT (I/0/B)
ID{A or B)*
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Function : The SCANLIB command is used to invoke the
SCAYLIB program in foreground (see Section 3.8). This
program scans the Helios=-A or ~-B 'CATLOG! data set for

the given ysar and day or record,
Syntax : SCANLIB
Operands : None

CLIST Queries :
SATELLITE IC (A or B)
SCAN OTHER PERIODS OR CATALOG ? {yes or no)

Program Queries :
RECCRD OPTION? (T or T)
IF 'T' then
SNTER RECCRD NNNN
IF 'F' rthen

ENTER YEAR AND [AY YY DDD

Execution if not Concatenated to 'SB4HL.,LIB,CLIST!':
X 'SE#HL,LIB.CLIST(SCAELIB)'

Other CLISTs Invoked by this Command :
'SB#HP. LIB, CLIST (RESTORE)!' - 1if load module datai set,
' SB#GE, LIB, LOAD', is not in the system catalog
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SUBCR

e Function : The SUBCR ccmmand is used to submit meaners
from the Y3SB#HL,LIB.CNTL!? data_ set or from QFD that
have a job name prefix of 3B#HL. This commani will
change the job prefix to the user identifier logged on
or to the value of the USER keyword operand if speci=
fied, It is important that the user of the Helios pro-
ject librarv does not change the value of the jobnane
prefix permanently in the CNTL library toc another pre-=
fix because STUBCR is invoked by many other CLISTs

e Synatx : SUBCR 'member name' PROJID {'projid?')
ODSET ('usrid!')

fequired - 'member naae!
Defaults - EROJID [{SB#HL)
USER (USRID)

e Operands :

'member name' - mnemonic name in '&PRGJID..LIB.CNTL' to be
submitted, or '** if member in QFED is to bhe
submitted.

PFQJID ['projid') - project LIB.CNTL from which the member

name is to be submitted.

USEER{'usrii') - if specified, this keyword forces the
YISRIDY specified to be appended to the
job name rather than the user ID logged on.

e BExecution if not Concatenated to 'SB#HL,LIB.CLIST!':
FY '"SE#HL.LIB.CLIST (SUBCR)' 'member nane
PROJII{'proijid’) USER (tusridn)’?

e Fxamples :

1) SUBCR * - causes the jobname to ke edited in the
QEDed data set from SB#HL to the user
identifier logged on; the job is
submitted and then the job ID is set
back to its original value,

2) SUBCR * USER {ZBJHB) = causes the jobname to be changed

from SB#HLnnn to ZBJHBnnn}
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the job is submitted and then the joob
name is set back to S5B%HL.

Uses the mepber DRSL3TA in

'58%HL. LIB.CNTL' to be QEDed; the job

2) SUBCR DRSLSTA - ca

name is changed to the user 1D logged on,

and the member is submitted to backgrcund,
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gyene 259

» Function : The UPD6250 command is used to update the
and absoluts file number (AFH} in the '6250' flux cata-
log scurce in YSB#HL, FLUXCAT2, CATA' for either Helios-A
oL =B, This update to these sources in the flux cata-
log is only needed after new data has been added to the
‘end of the flux data base by the FLXDBG program and the
16250 flux source tapes affected have been creatsd us-
ing the 'FYTO1A or FYTO!IB' members in LIB.CNTL This
CLIST yill)prompt the user for the end AFN in the
"NE®AY or 'NEWB' flux source of the 'FLUXCATZ'! data

» Syntax : UPD6250 ID (A or B) CPY (yes/noj
Defaults -
ID{) - default ID is a null string
CPY (yes)

% Operands :

ID(A or B) = if ID is not specified when the CLIST is invoked,

the user is prompted.
CPFY (yes or no) - CPY is a symbolic that is passed
to the DIRFIX CLIST indicating
whether or not a backup of the

flux catalog is to be made,

es
"EILITE ID (A or B0 - if not specified shen the CLIST
is invoked
CONTINUE ? (yes or no) - after information about the
function of the CLIST is listed.

(NNNNNN¥) - the end absolute file number
in the 1600 BPI flux source
in the FLUXCAT2 data set.

IS *KNNNBN' CORRECT ? ({yes or mo) - a check to iasure

2

SIX DIGIT END AF

no ercor has been made

& EFxfecution if not Concatenated to 'S34#HL. LIB.CLIST!:
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X 'SE#EL,LIB.CLIST (UPDE250) 'ID{A or B) CPY (ves or

noj !

Cther CLISTs Invoked by this Conmmandi
! SE#HI,LIB.CLIST {DIRFIY)!
'SE#HL,LIB, CLIST (3UBCR)!

- t4g =



(N
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(9)

9

{(10)
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Appendix A
HELICS 1 AND 2 HARDWARE

This Appendix was taken from the "User's Manual for the Hel-
ios Spacecraft" and descrites the Cosnmic Ray CEZxperiment
Jariware., It can »pe found in a loose leaf binder t'Helios
Documant Appendices!, 1located in the Cosmic Réy Programming
Systems Litrary.
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Appendix B
HELIOS 1 AND 2 MQODE TABLE

This Appendix was taken from the "iUser'?s Manual for the Hel-
ios Spacecraft” and describes the amount of rates and PHA
data which are taken in various spacecraft telemetry azodes,
It can be found in a loose leaf binder 'Helios Document Ap-
perniices', located in the Cosmic Ray Programming Systems Li-
brary.
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Appendix C

THE HELIOS 1 AND 2 SPACECRAFT 3DATA COLLECTION SYSTEM FOR
RATES AND PHA DATA

This Appendix consists of a document prepared by D, Still-
well and Re Joyce in 1973 which describes the rates and PHA
spazecraft data collection systems for Helios 1 and 2 It
can be found in a loose leaf binder 'Heliocs Document Append=
ices', located in the Cosmic Fay Programming Systeas Li-
brary, Information on the Helios experimental data record
and orbit/attitude tape formats used by the experim=nters

can b2 fourd in Reference 6.
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HELTIOS-A
EDR
ORBIT/ATTITUDE
TAPE FORMAT

* o The general format of the orbit/attitude (ORB/ATT) EDR is
a label record followed by records of ORB/ATT data.

o The labal record (attached) will consist of 78 characters,
written in IBM BCD tape format, odd parity.

o The ORB/ATT parameters for HELIOS are shown as items
'1-162 on the attached sheets.

o These parameters will appear on the ORB/ATT EDR in the
same order as they are on the attachments.

o Each item in the data record is a UNIVAC 1108 double
( precision word (72 bits). .

e o The ORB/ATT EDR will be written on seven (7) track,
800 BPI magnetic tape.

o An ORB/ATT data record = 1gzﬁdoub1e precision words.

P ]
Wipnra
A,

o Each record contains data for one point. The distance between
two time points is:

~ 6 minutes for a distance of Earth-Helios less than
one million kilometers and,

~ 60 minutes for distance more than one million kilometers.




3

\‘Et
3

\.
N
ALY

DEC 12 1973

HELIOS-A
EDR
ORB/ATT LABEL

FORMAT

This label will preceed all files on the ORB/ATT EDR. The label
will consist of 78 characters.

Labels will be written in IBM BCD tape format, odd parity.

12
24
27
31
38
42
49
54
57

64 -

68

7t

74
77

7
11
23
25
29
36
40
47
52
55
62
66
69

76
78

+ Space

+ Space
+ Space
+ Space
+ Space
+ Space
+ Space
+ Space
+ Space
+ Space
+ Space

+ Space

International Code

Tape Type (ORB)

Spaces

Year of Recording (last 2 digits)
File Start Time (DAY)

File Start Time (HHMMSS)

File Stoé Time (DAY)

File Stop Time (HHIMSS)

0/A Master Data Tape Number

O/A Master Data Tape File Number
Date O/A EDR generated

O/A EDR Run Rumber

O/A EDR File Number
0/A EDR Reel Number
Experizenter ID

Spares



PAGE 1
ORB/ATT EDR JUN ¢ 5

HELIOS A

DATA RECORD
FORMAT

Time DBlock

1.

Julian date, ephemeris time
Time in seconds past January ., 1950, ephemeris time
Year

Month
of Gregorian calendar date

Day
Hour,
Nizutes
Seconds
™me from lounch in seconds-

ET - UTC, in seconds

AT ( Time difference between Orbit and Attitude calculations )

Sane as above for Mars

—a

(-J

- 12. Status switch 0 = both Orbit & Attitude data present
htanate 1 = Orbit data only
2 = Attitude data only
13._ spare
e Heliocentriﬁlock' o R -
‘ 14.
' ) Position coordi.".:;tes
15. ¥ / of Helios in A. U.
6. 2 / l
17. Uy .
18. @ Velocity cooréinates Yzan eclipiic
y of Helios in 4. U./DAY exd cquirox of
19. g 1950 o:ly 1,
2 0 hours.
20. - 25. same a3 above for Mercury
26. - 31. gome as above for Venus
' 32. - 37. sape as .above for Earth
RE 38, - 43.



"

HELIOS A C e PAGE 2
"ORB/ATT EDR_ /137

Heliccentric niock cont'd

Mean ecliptic ecquinox
of 1950, July 1, O hrs.

j .
56. "Ecliptical longitude, counted froa Meen Equinox \

‘44 . = 49, Same as above for Jupit.cr%
50. - 55. Samec as above for Moon |
]

57. ‘Eéliptica.l lonzitude, counted froz Zarth-Sun line

:58. Ecliptical latitude of, { . Heldos
. Distance in
:6o_v - 63. Same as above for Mercury
"64. - -67. Same as above for Venus
68. - 71. Same us above for Earth

72. - 75. ' Samc as above for Mars

: %
‘76. - 79. Same as above for Jupiter Sry}y w{w\‘ {;\r
4 ]
W
'80. - 83, Saze as above for Moon ~ ﬁf’/y}ﬁ/};‘/ X
D S ¢ § UJ‘ )
84. Radial velocity Qcm.\éf“‘ 5 d%@it
of Helios in A. U./ DAY. Yy @@V Yo
85. Normal velocity ¥l ﬁ\f\}?@
- e e e WP Y
Heliographic longitude of Helios, couxted frem the Asc\.ndin\, :\odg. x} ‘%e
vy MR T A )Ry
87. Heliogra.phic latitude of Helios . &

..Bunber of rotations of the Sun,

-

as,_ Teferred to the Ezrth : .
: : at 16° heliogrophic latitude
89. referred to Helios ° since lzunch

Geocentric Block

50. Right Aseension of

" §1. Declinatvdon of Helios (

92. Distance-in A. U. of Earth \ True Zorth
Equator cnd

. Toauinex of date
93. - 95.. Sams es ‘above for the Mocn quinex of cst

‘ 96._ - _98, Same ags above for the Sua -




£ G aAT
P

L s ]

TR T
MMy

SN

HELIUL A

"' ORB/AT?T EDR

99. Radial velocity of )

100. Normal velocity of

‘101.. x L \

102. 'y ? Position of

103. o
T . _Helios

104, Ux
105. Uy Velocity of

106. U,

107.-.112., Same for the Sun
113. Solar ecliptical latitude of Helios
114. Solar ecliptical longitude of Helios

( 115. x

Solar Magnctospheric Coordinsteés

116.
11 y of Helios

117, 5

Distances Block

L 18, Helios

Mercury

Venus

119.f Heldos
120.f*§e1103 - Earth

121.; Helios - Mars in A. U.
i

' 122. Helios

Jupiter

"7123.° Helios - Moon

124. Helios - Moon Orbit

Angles Block
( 125. Earth - Helios - Sun

S } in degree
126. . Helios -~ Sun + Earth

n

PAGE 3

CJUN 0 3 1974

; Helios in A. U./ DAY

Mean ecliptic ond
equinox of 1950
July 1, 0.0 hours.



EASE
FE

HELIOS A
ORB/ATT EDR

Ankles Block (cont'd)

127.
128.
129.
130.

131.

Sun - Earth - HELIOS

HELIQOS -~ Earth - Moon

Ecliptic Plane - (Earth - Helios) Line
Right Ascension of Orbit Pole

Declination of Orbit Pole

Attitude Block

132.
133.
13k,
135.
136.
137.

138. -

139.

1ko.
1.

1k2,

1L3.

Flag for Blackout
Solar Aspect Angle
3-Sigma Value of the Solar Aspect Angle

Pitch Angle

-3-Sigma Value of the Pitch Angle

Angle Between Z-Axis and Orbit-Plane

Mercury Aspect Angle (Angle between
Z-Axis end HELIOS - Mercury Line)

Venus Aspect Angle
Meen Spin Rate
Ecliptical Longitude of S/C - Spin Axis

Ecliptical Longitude of S/C - Spin Axis
Counted from Earth - Sun Line

Ecliptical Latitude of S/C - Spin Axis

In Degrees

PAGE 4

JUN 0 3 1974



T
e nl,

073

144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

HELIOS A
ORB/ATT EDR

First Row (511 A, Ala) of the

Second Row (Az1 A, Ay ) of the

Third Row (A31 Ay, A33) of the

First Row (A11 A, A13) of the

- e

Second Row (Aé1 A,, A23) of the

-

- -

.Third Row (A, Aj, Aj,) of the

Spare

PAGE 5

JUN 0 3 1574

Matrix from S/C
8pin Axis - Sunline
Coordinates to

Heliographic Coordinates

Matrix from S/C Spin
Axis - Sunline
Coordinates to Solar

‘Ecliptic Coordinates



HELIOS-A
COMMAND LISTING

Attached is an example of the Command listing to be provided each U.S.
Experimenter. Items on the example are explained below:

1. This item provides information on the tape from which the commands
were extracted

2. The time of transmission of the first bit of the command from the
station.

3. The command number in octal
. Alpha characters describing the command
S/C receipt time of first command bit.

Station sending the command

N O B

Resolution of the command (confirmed, aborted, or undetermined).




- e HEL10S & p
S T COMMANDST T T AGE I
TAPE L4 START T]HE . RFC BLOCK M
= DR MDR MpR paTE
( s T 1p REEL N HH MM Ss p,Y YY S SIZE NETWORK T NUM FILg W o TE.

@» HEACMD 000447 10 31 45 304 74 144 144 GCC  gpool 02 02 22 74

® & ® 606 © o

SO

A7,
LY

e

e
3

10 3

TRANSMIT
HH MM SS

45
45
45
45
45

45
45

45

45
45

45
45

45

45
49

45
45

45

45
45

45
45

45

45
45

45

T4

Cig

oy

T

ocT COMMAND S/C RECD DSS
CMD DESCRIPTION HH MM SS TcP RESOLUTION
301 XXXXXxXxx__ 10 3t S3 684 CONFIRMED
TT a0 T XXX XX XX 10 31 83 S8 A CONFIRMED
301 XXXXXXXX 10 31 53 68, CONFIRMED
301 XXXXXXXX 13 3t 53 68, CONFIRMED
301 CXXXXXXXX !9.3‘.5?muw_f8‘ __CONFIRMED
gl XXXXXXXX 1g 31 53 b8, CONFIRMED
30t xxXxxxxxx_ 10 31 S3 684 CONFIRMED
301 XXXXXXXX 10 3t 53 68, CONF IRMED
3ol XXXXXXXX 1o 31 53 684 CONF IRMED
any XXXXXXXX 19 31 53 68, CONFIRMED
kYo 3 XXXXXXXX 10 31 53 68, CONF IRMED
o} XXXXXXXX 10 31 53 48, CONF IRMED
301 xxxxxxxx 10 31 53 685 ___CONFIRMED
301 XXXXXXXX 1n 3t 5 68, CONFIRMED
3ol XXXXXXXX 13 31 53 68 5 CONFIRMED
301 XXXXXXXX 10 31 53 48, CONF IRMED
api XXXXXXXX 16 3t 53 68, CONFIRMED
3ot XXXXXXXX 10 31 53 48, T CONFIRMED
301 xxXxxxxx 1€ 31 53 68, CONFIRMED
3ol XXXXXXXX 10 31 53 b8, CONFIRMED
301 XXKXXXXXX 1@ 31 53 68, CONFIRMED
kY ¥ XXXXXXXX 1¢ 31 513 68, CONFIRMED
apl XXXXXXXX 18 31 53 68, CONF IRMED
gl XXXXXXXX 10 31 53 68,  CONFIRMED
301 CXXXKXXXX 10 31 53 68, CONF IRMED
301 XXXXXXXX 10 31 53 68, CONF IRMED
S 301 XXXXXXXX 10 31 53 68x4  CONFIRMED
301 XXXXXXXX 1c 31 53 68, CONF IRMED
301 XXXXXXXX 10 31 S3 68, CONFIRMED
3ot XXXXXXXX 10 31 53 68, CONF IRMED
30 XKXXXXXX 10 31 53 655 CONFIRMED
k1) XXXXXXXX 10 31 53 68, CONFIRMED
301 XXXXXXXX 10 31 53 68, CONFIRMED
301 XXXNXXXXX 19 31 53 b8, ONF IRMED
301 XXXNXXXXX 19 31 53 68, goupxRMEo
301 XXX XX XXX 10 31 53 é8a CONFIRMED
301 XXXXXXXX 10 31 53 68, CONFIRMED
7301 XRXXXxXX T 1o 31 53 58, CONFIRMED
301 XXXXXXXX 16 31 53 68, CONFIRMED
301 XXXXXXXX 53 68, ‘CONFIRMED

10 Mt
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