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SOLRAD-11 ON-LINE SYSTEM (SOLOLS)

APPLICATIONS SOFTWARE - .  . INTERIM SYSTEM

I .  INT RODUCTION

The NRL applications software package in the interim’
system is a multi-tasking code embodying a single task overlay
arid is resident on a Data General NOVA 800 minicomputer. The
operating tasks are a data display task, QLOOK; a data base
write task, UPDTDB; a communications driver task, NL INK2 ; and
a message processing task, PROCT. All tasks other than QLOOK
are continuously core resident during operation. QLOOK,
because of its size, must be overlayed with only a small root
program continuously core resident.

QLOOK is the main system task in the sense that it pre-
pares the system to receive the other tasks and then activates
them. Once a task is activated, access to the CPU is deter-
mined by the RDOS (real-time disk operating system) TASK
SCHEDULER according to priority. Since the data display task
is of lesser urgency than the real—time data base update,
QLOOK lowers its priority after activating the other tasks.
The RDOS protocol for task ACTIVATE, ABORT, READY and SUSPEND
is designed to make most efficient use of the CPU. Providing
adequate access to the CPU for each task is largely a design
factor for the code designer. ~

II. DATA DISPLAY TASK (QLOOK)

The data display task is described in the flow diagram
shown in figure 1. After activation of the other tasks, the
root program embarks upon a loop which initiates software
overlays as requested by the operator at the control console.
In the event that there are no TTY messages then the task
waits for I/O at the “read TTY” point in the code. In a multi-
tasking environment, a task awaiting I/o is automatically
suspended and the CPU is assigned to other operating tasks.

A Operator TTY intervention “READIES” the QLOOK task and upon
assignment of the CPU, the data output task is executed. 

I
’

More detailed flow diagrams of the overlayed applications
software are given in figures 2 to 5. These flow diagrams are
intended to give an accurate sense of the program flow without
being accurate in their small details. The major programs and
subroutines involved in each of these functions are listed

Note : Manuscript submitted February 17, 1977.
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along—side the flow diagrams. Additional details about program
operation are available in the code listings which are copiously
commented.

The four display programs are as follows: Status Display,
Listings Display, Plotter Display and Data Base Describe.

The status display code accepts an experiment number and
an observation period and provides a formatted output of experi-
ment status for every page of telemetry data during the pre-
scribed interval. The output device can be either a CRT display
console or a line printer.

Similarly the Listings display code provides a formatted
output of almost all of the data collected during the prescribed
interval.. The data is output, for the most part, in telemetry
page modules. There are exceptions,however, for those experi-
ments, such as *9, 16, 17 and 25, in which a complete data record
spans many telemetry pages. In such cases a data output module
spans a complete experiment record. The output device is again
either a CRT display or the line printer. 

-

The Plotter display in its current configuration uses the
Calcomp plotter as the output device. The plot software is pres-
eritly incorporated into the overlay architecture arid includes
all necessary Calcoznp plot subroutines. The actual experiment
plot routines are largely undone with the exception of that for
experiments *4, 5, 6, 12 and 13. This routine was written to
demonstrate feasibility of the overlay structure for the plot
routine and also because this group of experiments was of most
immediate interest to users. The procedure adopted in the plot
routine for experiment *4, 5, 6, 12 and 13 was to plot data in
page size increments. A user request for a plot consisting of
one hour of data would then involve 30 disk seeks (each page of
data equals 2 minutes) and 30 calls to the plot subroutine.

The data describe program is designed to permit examination
of the data base to its minutest detail. Data is output in page
size in crem en ts upon operator request. The data is presented as
octal-magnitude and sign for each word or in the actual binary
representation. In addition to the data base, the describe pro-
gram will print the data base directory in an 15 format upon
operator request.

The applications software overlay is organized into 3 nodes .
A node is a segment of the overlay disk file which is assigned a
given area of core. Overlays within the node are shuttled into
arid out of the assigned core space as directed by the program.
Appendix A shows a relocatable loader listing detailing the
organization of the overlay file. Node 0 of this file contains ‘1

2
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mainly output processing, formatting and print routines. Node 1
contains mainly data retrieval routines and node 2 contains pri-
marily the display executive routines. The loader listing also
provides information on subroutine and program sizes as well as
overlay savefile core allocation.

The data retrieval routines deposit data relevant to an out—
put request into three arrays the lIAR, MAR and MAR arrays. The
LAR array contains general information which is useful for header
formulation. The MAR array contains experiment status infor-
mation and the MAR array contains data. The MAR and MAR arrays
are specific to a particular experiment. All three arrays are
ref illed each time a new telemetry page is processed. In cases
where several experiments are linked in a single output format,
several data seeks are required, each with a different experiment
number specification.

Data retrieval is accomplished according to time and
experiment number. A minute tag, appropriate to the desired
time , is furnished IDEDAT which searches the data base directory
for the desired time tag. A tolerance of plus or minus one
minute Of the time specified is allowed. Each time seek is
conducted independently of and in an identical manner to every
other seek. If a prescribed time tag is not found in the data
base directory , a message to that effect is generated and dis-
played on the control console. The lIAR array is generated in
IDBDAT after locating and retrieving the desired page of data.

Each experiment has a specific retrieval routine called
RET)C~ where the X ’ s refer to the experiment number (e .g . ,  RET19
for experiment *19). The data for the NAR array is presented
in a programmed format for use by the status display routines.
Generally speaking, specific locations in the MAR array are
reserved for the same type of information regardless of experi-
ment. The format of the MAR array for all 25 experiments is
given in Appendix B. Knowledge of this format is very useful
when trying to understand the operation of the Status Display
Code.

Most of the data display programs are fair ly straight
forward and require only a single page of telemetry data for
an output module. Certain experiment listings are more compli-
cated , however, and these require some additional description.
The most efficient form of exposition is that of the flow
diagram and we will make liberal use of this device.

The data for experiment *9 may be distributed over seven
telemetry pages depending on the scan mode . The starting page
is distinguished by a synchronizing word, in addition , data
from experiment *8 is necessary to the proper interpretation of
experiment *9 data. As a consequence the code is divided into

3
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I
three phases. Phase one involves search for the “sync” word.
Phase two involves the collection of 7 pages of data starting
with the “sync” page. Phase three involves the acquisition of
experiment *8 data. Figure 6 is a flow diagram for the experi— H
ment *9 LISTING code (EXP9) . Figure 7 is a flow diagram for
the experiment *9, STATUS Code (STE9) which is also complicated
by the distribution of relevant data over seven telemetry pages.

Experiment *15 is less complicated than experiment *9 but is’
distinguished by the fact that format 3 is almost totally devoted
to a read-out of experiment 15 data. In this format, the data
is extracted as in other formats except that the program executes
10 data “ seeks ” in order to extract a complete data record. A
flow diagram for the experiment 15 LISTING code is given in
figure 8.

Experiment 16 requires eight telemetry pages for a complete
data record. It provides for output of stellar, or auroral data
or both. A flow diagram for the experiment 16 LISTING code is
shown in f igure 9.

Each page of telemetry data provides a complete record of
experiment 17 data. However, experiment *17 LISTING code alThws
for output of up to 16 telemetry pages of data on a single out-
put page. In addition, the code permits the selective display of
data as shown in the flow diagram of figure 10.

The experiment 25 LISTING code provdes for two types of
output, “State of Health” (SOH) data and Gamma data. In order
to provide a short history of SOH each page of output contains
data from 16 telemetry pages thereby covering 32 minutes of
experiment time.

The Gamma data is available in format 2 only and consists of
two pages of telemetry for a complete data record. The start of
a record is always on the even telemetry page and hence the data
extraction is preceded by a search for an even telemetry page
number. The flow diagram for the experiment 25 LISTING code is
shown in figure 11.

Finally, an exposition of the SOLOLS Applications Software
would be incomplete without examples of the available displays.
These are given in Appendix C. They include a complete set of
STATUS and LISTING displays, a Calcomp graphics display for
experiments 4, 5, 6, 12 and 13 and a Data Base Describe (one in
octal and one in binary) for a page of the data base.

III. COMMUNICATIONS MULTIPLEXER DRIVER TASK (NLINK2) H

In the interim version of the SOLOLS software, MLINK2 is a
nonoverlayed task which constantly monitors the communications
line for incoming messages. Data is received in byte size

4
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increments. NLINK2 unpacks the data , repacks it two bytes per
computer word and sets the flag for the processing task , PROCT,
when a message is complete. The driver task involves subroutines
MUXR2 , BUFGT and UT B?T . NLINK2 and MUXR2 are responsible for the
general bookkeeping functions of the task. BUFGT is respon sible
for the coordination with the multiplexer interrupt service
routine and accepts the multiplexer output one word at a time
(one data byte/word) . UT BYT is responsible for extracting the
data byte and reformatting two data bytes to a computer word.
F igure 12 is a f low diagram illustrating the operation of the
NLINK2 task.

IV . COMMUNICATIONS PROCESSING TASK (PROCT)

PROCT acts as the communications processing task . It is L.
nonoverlayed in the interim version of SOLOLS . It examines the
message header (to determine the nature of the message , the source
and destination computers and devices) and routes the data accord—
ingly. Appropriate acknowledgement is also generated and relayed
to the source computer via the MU)CWT subroutine. In the interim
version of the SOLOLS system , the NRL computer acts as a destin-
ation computer only. For messages destined for the NRL disk,
PROCT sets the “message pending” flag for the disk write task,
UPDTDB. Figure 13 is a flow diagram for the PROCT task and
should be self explanatory. —

V. DATA BASE WRITE TASK (UPDTDBI

UPDTDB is a FORT RAN code for writing SOLRAD experiment data
to disk on the Data Gene.. al NOVA 800 mini-computer. Different
versions of the code have been written for handling 1DB (Interim
Data Base) data and ADB (Archival Data Base) data. Since the
ADB version is the one which will be retained in the final system,
this report will discuss that version.

In the interim version of the SOLOLS applications software,
UPDTDB is a separate non-overlayed task . Its function is to
create the data base file on disk and to simultaneously create a
file directory to facilitate data retrieval.

The data base spans a 30 hour period and is organized as
a circular file . Data file records are referenced according
to a minute tag stored in a file directory. The minute tags
cover a range from 0 to 2879 minutes (48 hours) with an even
Ju].ian day corresponding to minute tags 0 to 1439 and an odd
Juliari day to minute tags 1440 to 2879.

The first four sectors of the data file contain the file
directory . Words 1 to 124 are reserved for header and pointer
information while words 125 through 1024 are reserved for the
minute tag circular file. The next 4500 sectors are reserved

- ~~~~~~~ .—--~~, -  -
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for the data base circular file. Each data record requires
five sectors of data thus permitting 900 pages of data spanning
30 hours of observation. Position of the minute tag in the
directory file and the position of the associated data in the
data f i le  are linearly related.

An ADB record includes a full page of telemetry data and
consists of 17 words of header followed by 1024 words of data .
The organization of the ADB header is given in figure 14. The
organization of the 1024 words of data coincides with that of
the telemetry stream. ADB information is received in five (5)
installments with 240 words in each of the first four install-
ments followed by 81 words in the final installment. Data is
written to disk in groups of 256 words and requires f ive (5 )
disk sectors for one page of data . One of the functions of
UPDTDB is to provide the interface between the disparate lengths
of the received data block (240/81 words) and the disk write
data block (256 words ) .

The file directory header contains information identifying
the time period covered by the data base , a pointer indicating
the position of the last entry in the directory ( IDP) , a
pointer indicating the last entry in the data base file ( IDBP)
and a pointer to the earliest minute tag on the reference
Julian day (JDTP). These pointers are essential to the proper
maintenance of a circular file. The reference Julian day is
always the most recent even Julian day where the Julian day
is reckoned from January 1, 1976. The organization of the file
directory header is shown in f igure 15.

The disk write task operates in a multi-tasking environ-
ment. The procedure for accomodating the multi—task objective
is that UPDTDB checks for a data flag (set by PROCT) when given
control by the TASK SCHEDULER. If it finds that its flag has
not been set, (implying that a data message is not wait ing to be
processed) it suspends itself for a programmed interval. After
the prescribed interval it is readied again so as to be in a
posit ion to accept control when granted by the TASK SCHEDULER.
In the event that the data f lag is set when UPDTDB has control
of the CPU , it performs the functions as outlined in the flow
diagram of figure 16.

System constraints dictate that the size of a data message
should not exceed 250 words . Of these at most 240 words are data.
The remainder consist of communication control words and three
words of fill.

Economical use of core memory demands that data be written
to disk in comparable installments rather than queued up in
memory until a complete page of data is received. A natural
size for a write block is 256 words , the size of a disk sector.
The disparity between the size of the receive and wri te  blocks

6
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results in the f i r s t  wr ite to disk occurring a f t e r  receipt of
the second data installment . The directory is updated at this
time as well. Upon receipt of the fifth data installment , the
fourth and fifth writes to disk are made.

The program automatically performs certain checks on the
received message to verify that a bonafide message has been
received. These checks are on the data descriptor index* and
on the installment number. An error in either of these quantities
results in the display of a diagnostic message on the control
console and rejection of the message.

The program also provides for system activation involving
either data base initalization or data base extension at the
option of the operator. The initialization option involves the
discarding of the resident data base . The extension option
involves appending to the resident data base. In the “append”
mode the program proceeds to write to disk as if there had been
no interruption in the program. The append mode is useful in
cases where the NOVA has “crashed” while the Raytheon pre—
processor continues to run. Under these circumstances the
Raytheon will build a data queue with no loss of data. Upon
repair of the NOVA , re—activation in the append mode will cause
the NOVA to read and dispose of the Raytheon queue at the maximum
rate. With the present speed of the communication link, the time
for the NOVA to catch up to real-time is roughly equal to the
time the Raytheon spent building the queue.

*For a detailed description of the communications protocol
refer  to the documentation of the communications system.

7
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(SEE QLPLT)
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“DESCRIBE”
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SOFTWARE
SEE IDBO C(

Fig. 1 — Main analysis task (QLOOK)
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Fig. 2 — Status display executive (QSTAT)

10

_ _ _ _   

--
-~~~~~~~~ -— -- —- -------~~

- --“- - .-— ----  - . “ -
~~~~-- --- .-•~~~~~~



________  - —
~

-1-- -- 
~~~~

— -
~~~~~~

- - 
~~~~~~~~~~~~~~~~~~~~ 

- - 

~~
---

ROUT)NE~SU8ROUTINE 
• IN T. FLAGS , COUNTERS & INDICES

ACCEPT OUTPUT DATA SPECS
•. EXP . NO.

QLLIST .. END DATE IVY , MM , DO)
• END TIME (HH , MM)

OUTPUT DEVICE (0- TTY , 1— LPT(
NO. OF RECORDS TO PROCESS
OR . START DATE AND TIME

• OPEN DATA FILE

)DBDAT 
• RETRIEVEAPAGE OF DATA

QLL)ST • BRANCH ACCORDING TO EXP . NO.

1 2 3 4 24 25
S . .

IS ANOTHER YES
QLLIST PAGE OF DATA

REQUIRED?

NO • INCREMENT PAGE COUNTER
INC/DEC TIME TAG

• IS LINKAGE NO
SEQUENCE
COMPLETE?

-j • CHANGE EXP . • ACCO RDING
TO LINKAGE SEQUENCE

YES

PREPAR E & PRINT
OUTPUT DATA

. FURTHER YES 
—

QLL IST REQUESTS
PENDING’

• RESET LINKAGE INDEX/EX P. .
• RESET PAGE COUNTER

NO • DECREMENT TIME TAG

CLOSE
DATA
FILE

• RETURN

Fig. 3 — Listings display executive (QLLIST)
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Fig. 4 — Graphical display exec1’~ive (QLPLT)
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— .. SELECT FIRST AND LAST DATA WORDS

T O BE PR INTE 0
• INIT F LAOS & COUNTERS
• OPEN DATA FILE

DIR ECTORY YES
OUTPUT’

• SEARCH DIRECTORY
FOR START TIME

- R EAD NEXT DATA BLOCK • PRINT TIME j
• PRINTPA G EHO R l 2iFO~~~~J

NI8L E • REPRESENT EACH NIBBLE OP
O A T A A S A 8 I N A RY  STRING _______________

BIN REP _________________________________ I • PRINT OUTPUT ON• 1’ I~~~~
TA L F ORMAT

• PRINT BINAR Y REPRESENTATIONIDBDC OF OUTPUT DATA

• INCAE MENT PAGE COUNTER
DECREMENT FILE SECTO]~~~~~~

YES 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• CLOSE DATA

• RETURN

Fig. 5 — Data describe task (IDBDC)
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~~~~~~~~~~~~~~~~~~ 
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ROUTINE/SUBROUTI NE
START

EXP9

• DECODE SYNC WORD

• SYNC YES
WORD
CORRECT?

NO

• DECREMENT TIME • INCREMENT PAGE
TAG BY 2 MINUTES COUNTER

• PAGE
COUNTER

NO EQUAL
7?

YES

• TYPE “ERROR.SYNC WORD
NOT F OUND IN SE yEN
PAGES .”

• RESET MINUTE TAG TO
THAT OF ORIGINAL PAGE

• RESET PAGE COUNTER
• PRINT HEADER

A

Fig. 6 — Experiment #9 (UV spectrometer) listi n g EX P 9) (Continues)
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A

PRT9 • FAST OR FAST
— SLOW MODE?

• RETR IEVE & • -
PREPARE DATA

SLOW

• PRINT EXP. .9
• INCREMENT PAGE DATA

COUNTER

• RETRIEVE & PREPARE
A PAGE OF DATA

• PRINT A PAGE
OF EXP. .9 DATA

• INCREMENT THE
MINUTE TAG

YES 
• IS PAGE COU NTER
LESS THAN 7?

NO

• PRINT FLY .BACK &
DARK COUNT DATA

B

~ 



- --‘~~
•. - ~~ ‘

-—-— — • -. 
~~~~~~~~~~ 

—.

~~~
— .• - ..

~~ 
. . ,  - —

- — -~~ --- — -

• A DJUST MINUTE TAG
TO N EAR EST MIN UTE

• INIT PAGE COUNTER

_ I

L:_

• RETRIEVE EXP. .8
DATA

• - • INCA. PAGE COUNTER

• DOES YES
PAGE CONTAIN C
EXP. .8 DATA’

NO

• BRANCH ON PAGE COUNTER

1 3

• MIN = MIN . 2

• M IN = M IN .4

_________________________________________ ___________________________________________

• TYPE ‘NEARBY
3 RECORDS MISSING

. )~ ET URN j
Fig. 6 (Continued) — Experiment ~9 (L’V spectrometer~ listing (EXP9)
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ROUTINE/ SUBROUTINE

B8T09

• DOES EVENT YE S
OCCUR DURING TIME
SPAN OF PAGE?

• SEARCH FOR
FRAM E TIME

NO CLOSEST TO
_____________________ EV ENT TIME

• INCREMENT
SEEK COUNTER

• DECREMENT
MINUTE TA G • SET UP FOR PRINT

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ OF HEADER & DATA
FOR THIS FRAME

I -

• IS SEEKC OUNTER YES
GREATER THAN 2?

• RETRIEVE DATA

NO FROM ORIGINAL

____________________ 

1

• RETRIEVE A PAGE
OF DATA

F
• PRINT EXP . 8

DATA

[ • RETURN j
Fig. 6 (Continued) — Experiment #9 (UV spectrometer) listing (EXP9)
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ROUTINE-SUBROUTINE • ACCE PT INPUT DATA
FIRST TIME THROUGH

OSTAT - INITIALIZE FLAGS
OFILL

IOBDAT • RETRIEVE STATUS

RET XX DATA

FORMAT STATUS
IDBCT DATA FOR OUTPUT S

• FORMAT Y ESSTE S EQUALS
30R 4’

SET CONTROL ~iJNo W OR D & M O T O R
COUNT TO ZERO

• FAST 0 YES 
—

IJCRLFG I SET’

NO

- TEST FOR 
~ ES

CONTROL
WO R D

- NO

• PAGE COUNTER NO

LESS THAN OR
EQUAL T O

- 7’- • PRINT CONIROL
I WORD NOl’ FOUND

IN PAGES

B

F A S T  SLOW

SCA N MODE’

Fig. 7 — Experiment #9 status (STE9) (Continues)
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4 O J T NE SUBROUT INE

• SENSE STATUS &
PRE PAR E OUTPUT •

EVALUATE SCAN MODE
FR OM RPI

• PRINT HEADER

FORMAT YES
EQUALS
3 OR 4’

NO

EVALUATE SCAN MODE
FROM CONTR OL WORD

• PAGE COUNTER NO
GREATER THAN 1’

YES

• SCAN MODE IS FAST

• SCAN FAST
MODE’

SLOW 
1

• SET SCAN MODE
FLAG JCRLFG - 

-



____________  
-‘ ~~~~~~~“ 

~~~~~~~~ ________ 
— - .-

~~
- .  - . —-‘-- ---- 

~
-
~-~~ T ~~~~~~~

•

~OJT INE SUBROUTINE

OSTAT

• FAST SLOW 
P A  T

SCAN MODE’

(;•) 
JCRLF OI

SLOW

- PAGE NO

COUNTER • 0’

YES

- FAST-SL OW FAST
SCA N MODE ’

SLOW

• SEARCH BACKWARD
6 PAG ES

• RETURN

4
• DECREMENT MINUTE T A •
• INCR EME NT P 4 G E • C I , N . TEI4  •

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Fig. 7 (Continued) — Experiment ~9 status (STE9)
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ROUTINE SUBROUTINE

CN15 • ENTER EXP . CONSTANTS

• INCREMENT DATAOR FRAME COUNTER

• EXTRACT A
FRAME OF DATA

• FLUX OR FLUX
NORMAL
MODE?

NORMAL

- EVALUATE DERIVED
PLA SMA PARAMETER S

PRTFL • PRINT DATA
OR OUTPUT

PRTNM

OLLIST • FORMAT • 3? NO

YES

• DA TA FRAME NO
COUNTER LESS
THAN 1O~

yES

- RETUR N
~~1

Fig. 8 — Experiment ~15 (solar wind) listing (PNORM, PRTNM , PRTFL)
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“

-: iR OUT INE.SUE ROUTINE • SET DATA FLAG FOR.. S T E L L A R -O
EX P 16 . AUR ORAL • 1

• .. BOTH~~ 2

‘I • PRINT GENERAL HEADER ,
FIRST TIME THROUGH

• DATA YES

FLA G • 1?

NO

• PRINT STELLAR HEADER
FIRST TIME THROUGH

• EXTRACT & PRINT PAGE
OF STELLAR DATA

• INCREMENT PAGE COUNTER

-

‘ 
S

• DATA YES
F LAG - 0’

NO

• EXTRACT A PAGE OF
I AUR OR AL . BACKGROUND

& COINCIDENCE DATA

EXTRACT PAGE NO & S L E W

‘I

PA GE COUNT E R NO
LESS TH AN 5’ A

y E S

IDB D AT - D E- HEME NT MINUTE T .~ C.

RET 16 • R E T R I E V E  A PA G E  -J F  ~~A T  A

II
Fig. 9 — Experiment 16 (stellar/auroral x-rays~ listing (EXP1G) (Continues~
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ROUTINE/SUBROUTINE

EXM6~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• PRINT STELLAR SAMPLE
TIME VS. SLEW

QLLIST ~~~~~~~~~~~~~~~ TA NO

• PRINT AURO RAL
PRT16 OUTPUT DATA

• RETURN

Fig. 9 (Continued) — Experiment ~16 (stellar /auroral x .rays ) listing (EXP 16)
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________________________ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :-

___  
~~~~~~~~~~~ ~ T_ TT_ - 

~~~~~~~~~~~~~~~ ~~~~~~~~~~~

ROUTINE/ SUBROUTINE

EXP1 7 • ENTER OATASELECT ION

— — ARRA Y . IU
0 - N O
1 - Y E S—— 1 1 7 1 1 1  - -  h A

•. 1 17 121  SECTORED DATA
•. 117( 3 I . HEAIJy NIJCLEI

11 7 14) - HEP
1 1 7 ) 5 1  LEP

- ENTER • PAGES TO
PROCESS IUP TO 16) .  NP

• INCREMENT PAGE COUNTER

• PRINT HEADER IF
FIRST TIME AROUND

•
• PROCESS AND PREPARE

DATA FOR OUTPUT

• PAGE
COUNTER NO 

A- • LESS THA N
NP’

YES

D E C S S M ENT
NIINIITE TA G —

IDBOA T • R E T R I E V E  A PAGE
R E T I 7  OF OATA

Fig. 10 — Experiment ±17 (omni solar protons ) listing (EXP 17) (Continues) 
S
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::~~~_~~~ ‘ T~T T T  ..Ji 
~ 

—‘I,

-ROUTIN E SUEpOUTINE

OLLIST • 1 1 7 ) 1 1 . 1 ’

YES

P17* • PRINT PROTON COUNTS
VS B NE ROY 17A

NO
OLLIST • 1 1 7 1 2 1 — I’

YES

PI7SD - PRINT SECTORED DATA

NO
OLLIST • 1 1 7 (3 1 . 1 ’

YES

P17HN • PRINT HEAVY NU CLEI DATA

NO
OLLIST • 17  14 1 • I ?

YES

- PRINT HIGH ENERGY
PI7HEP PROTON DATA

NOI] LLIST • Ill NI - I’

~ ES 
I’

• PRINT LOW ENERGY
PI1L EP PR OTON D A T A

• RETIJ I1N

Fig. 10 (Continued) — Experiment ~ 17 (omni solar protons) listing (EXPI7)
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- , - 
~~~~~~~~~~

____________________________________
IO~~~ ’ E  ~~~~~~ . NIT PAGE :DUN,ER 

-

~~ r E 4  - ,E~ e - T  “LID
~L. ,ST W F( ’R ‘ SPE II’ ,A14

p - ‘ V  T~~~E ,~ -‘[-‘V

- RE T R IEVE A PAGE OF DATA

OLL I ST • lOP ’ NO

“ ES

EP2SS • EX P 2E
- , DATA 0

— ________ AVAILABLE ’

YES

I - NCRE’S~E PEG[~~~’ IN’EP I

PBSNT S.EADER
TIME ARO UN D

FOR MA ’ ‘U)

. 1 0 R 21

T Y PE
- P )R ~ ’A1 ER RO R

• YES

- EXTRACT SON (~ I.S B I •

~~~~~~~~~~~~~~~~~~~~~~~~~~1T : ; N~ i~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1

Fig. 11 — Experiment 25 (gamma rays) listing (EP25S. EP25G) (Continues)
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1~~iic’. :~~~~~~-~~~~~~- -

~~~~~~~~~~~~~~~~~~~

- --- -

V()U T INE ~U4A O UTIN E

EP2SO~~~A V M A ,  
< UNTE R> ~~~~~~~

VR S

- FORMAT . 2’ 
YES

NO
TYPE
YIRONG FORMAT

- RETURN

- IS PAGE EVEN’ 
YES

• DECREMENT
MIN UTE TAG

• • INCREMENT
PAGE COUNTER 5

,

. BRANCH ON PAGE CCI)NT ER S

I 3

EVALUATE COURSE TIME [ ‘ NE
TIME CAL ETC

- EVTRAC T EVEN PAGE
GA YMA A SOIl DA TA

‘ NCRE ’ l* EST MINUTE TAG

GS’ NIMA &~~O H O A T A  j
B 

_ _ _ _ _ _

I • PRINT GAMMA S
I •I’SS DATA

Fig. 11 (Continued) — Experiment ~ 25 (gamma rays) listing (EP25S , EP25G)
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~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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ROUTINE/SUBROUTINE

• DEFINE MAX . MESSAGE 
—

NLINK2 LENGTH 500 BYTES)
• DEFINE ADDRESS OF LOC’NO

OF MESSAGE BUFFER TABL E

• SET UP MESSAGE LENGTH -

MUX R2 VARIABLE , RB2 500, and
COUNT INDEX (-4), I -

BUFOT -

• CHECK DATA YES 
-

BU FFER TA BLE S
FOR MESSAGE

- 
- 

NO

• RESET MUX FLAG
• SYSTM
• DELAY

• 
_ _ _ _ _ _ _ _ _

EXTRACTNEX T ADORESS OF DATA 1 -
BUFFER FROM BUFFER TA8LE

J

~~~~~~~~~~ R~ s~~~ :HIN N0

S • LOAD DATA FROM NEXT~~~] • LOAD DATA FROM ADDRESS S 
-

BUFFER ADDRESS 
J 

OOF MESSAG E BUFFER

• UPDATE NEXT DATA 8UFF E~~~]ADDRESS I
C

Fig. 12 — Communications driver task (NLINK2) (Continues)

t 
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~~~~~~~~~~~~~ T 5 J ~~~~ T~~~~~T _ - .- - -
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--- w--

ROUT INE ’SUBROUT INE c

MUXR2 
• DECREMENT COUNT

• COUNT-O? NO

YES

• EXTRACT MESSAGE LENGTH
FROM DATA WORD

• MESSAGE NO
LENGTH - 7’

YES

• RESET A 8 2- 1 1

• EXTRACT DATA BYTE FROM
MUX WORD

• FORMAT TWO SUCCESSIVE DATA
BYTES INTO ONE COMPUTER
WORD

4
INCREMENTBYTE CQUNTER

• DECREMENT MESSAGE LENGTH
• MUXR2 BYTE COUNTER

. SET PROCT MESSA GE FLAG
NL I T 4 K 2  A SUSPEND SELF FOR PRE SCRIBED F
Fig. 12 (Continued) — Communications driver task (NLINK2)
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~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~ 
~~~~~

--. ~~~ 
__

~~~__•~~

5 1/U ’N[ SUBROUT I NE

• IS MESSA GE YES
PROCT FLAG SET ’

NO

- SUSPEND TASK FOR
PR ESCRIBED INTERVAL

BUFFER THE INPUT
MESSAGE 

I’

IS MESSAGE NO
MA OR MB’

YES

IS MESSA GE A NO

R EQUEST TO SEND
DATA I

YES

- CHECK DESTINATION
DEVICE

- IS DEVICE SI)
• O NLINE ’ ~~ ,

YES

Y ES ‘~~~“
• IS MESSAGE - - 5 1 1

ANME ’  C

NO

• SET FOR R A I N  —
l EADER

MUXWT • SEND REPLY

FROCT • I V A NI IV I ’S V E P L Y  P / A G

‘V I

I 
_ _

~ 1
B 1~~~

_ _

Fig. 13 — Communications processing task (PROCT) (Continues)
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i-:

ROUTINE SUBROUTINE

500

PR OCT

. I S OATA NO
BASE MESSAGE
FLAG SET’

YES
- SUSPEND TASK FOR

PRESCRIBED INTERVAL

- SET DATA BASE
MESSAGE FLAG

• SET MESSAGE TYPE TO RB
SET MESSAGE LENGTH 7

- CHECK RETRY
COUNT 

-

‘

- IS RETRY COUNT SO
L ESS THAN 4 ’

• SET MESSAGE CODE TO • SET MESSAGE CCOE TO
ERROR CONDITION ERROR CONDITION

• SET ERROR CODE TO • SE’ ERROR CODE TG
sALUE PR OM DEVICE INDICATE RETRY COUNT
STA T IJ S TABLE EXHAUSTED

t.s 
I

• SE T MESSAGE TYPE
T O R E

- SFT LENGTH . I

Fig. 13 (Continued) — Communications processing task (PROCT) 5
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‘,

~~~
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘

WORD 7 BIT CONFIGURATION PARAMETER ‘S

0, 1, 2, 3. 4 , 5, 6, 7. 8, 9. 10. 11 , 12 13. 14 15

1 X X NO FRAMES x Y EAR

— 
PROCESSED (LAST 2 DIGITS)

2 X DAY OF YEAR X HOUR 
I’S

___________________________________ DATE . TIME AND NO. OF

3 x X MINUTE j X j ~ SECOND 
FRAMES PROCESSED

4 X X FRACTION OF SECOND . 10

M
5 S S

-— _ e _____  X COORD OF SAT E, . LI TE
L I~~~~)

6 X S
B

M -

7 S S
- Y- C O O R D  OF SATELL I T E

La x S
B

M
9 S S

- -  .~~ Z COORD OF SATELL ITE

10 X 
1 ,01

B
M

11 S S x COMP OF S A r E L L  FE ~s
--  

L VELOCITY
12 -~ S I T  ‘ 5 ’  ‘ I ) ’

B - ‘
M

13 S S V COMP OF S A T E L L FE
— 

L ~~ELOC T~
14 S I ‘1 ‘ I ’ l l -  II)

M
15 5 S Z COMP OF S A T E L L I T E—— .B,. — — L 

V E L O C I TY

16 X S 
~~~~~~~~ 10-

17 X X “ NELC MESSAGE NUMBER S A T E L L IT E  ID AND N E/ I .

— ______________________________________ MESSAGE ‘-CO

• ‘ I I ( I~ ’J I E I E / l  I I \ l,J~~ ED PIT
S ’ ( j ~~~L.~~s S i ’ , i)’ ’

- , I i . ’, I E - D S \TI I’,’ ~~ ‘.~ - - “ - ~ J ’ ~~
S I T .~~ 

- — tA’ - ‘ - I \ . 1 ‘ ‘  ,‘.‘, ‘ U’ ’

Fig. 14 — Archival data base header
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’ ’ S  -- 
~~~~~~~~~~~~~~~~~~~~~~~~~ 

--- ‘-- ‘S ’S- ’--’ 5’- . ‘S

W()P,D ~ FORMAT PARAMETER 
I

1 Integer Reference JuJ.ian Day I

2 Integer Direc tory Pointer (IDP )

3 Integer Julian Date Pointer (JDTP) I

4 Integer Data Base Pointer ( IDEP )
Fig. 15 — Data base directory header

I
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~~ ~~~~~~~~~~~~~ - - - :  ~~~~~~~ ‘ ‘ i ‘ 
~~~~~

--
~~~~

-
~r_

-

ROUTINE/SUBROUTINE

UPDTDB 

A

- SUSPEND
SELF ‘OR
PRESCRIBED
TIME

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ INSTALLM~~~ T V ES
9

Fig. 16 — Disk data base write task (UPDTDB) (Continues)
P
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~~~~~~: ~~~~~~~~~~~ 
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”S

~

-• -5 ‘S’S5-

~~~

’S

~~

’S - - ‘ S ’ S

~~~~

’S—

~

’S-5

~~

-5-

~ 

- -“ S

ROUTI N E.1SUBROUTIN E

UPOTDB--  

~~~~~
7NC7IN

~~~~~~~:ENT

Ny

_ __ _ _

• BUFFER • FILL • FILL • FILL
DATA WRITE WRITE WRITE
INT O ARRAY ARRAY ARRAY
W R I T E  _____________ I
AR RAY

4, WRITE • W R ITE - WRITE I 5
I 2ND 3RD I 4TH I• RESET I DATA SECTOR DATA SECTOR DATA SECTOR !DATA _____________ J

FLA G 
4, __________ __________

OJ 
• REFILL • REFILL - REFILL

WRITE WRITE WRITE
A ARRAY ARRAY ARRAY

W/RES IDUE W/ RES(DUE W/ RESIDUE
OF INSTALL OF INSTALL OF INSTALL
5.3 5.4 .5

_ _ _

S 
- ZER O F I LL

______ ______ R EMAIND ER
OF WRIT E

• FILL ARRAY
WRITE 

_____________

ARRAY

- WRITE
5TH
DAT A
SECTOR

36



~~: ‘: ~~
‘ 

~~~~~~~~~~~~~ 
- -  - -
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“ ‘ ‘S

~~~

’S ’-

~~~~~~
’ ‘ST T T T T ~~~J :_ - ___-

ROUT INE SUBROUTINE 

NO 
~~~~~~~~~~~~~ i~~ AL iZAT I ON

I NT’PTT”\I CARRIAGE
RETURN

• 
APPEND OR RENEW

_

- S • EXTRACT DIRECTOR S’ - INITIALIZE DIRECTORY
POINTER DATA POINTER DATA

_ _ _  

I
- RESET INIT FLAG

1 :1
I - UPDATE DIRECTORY
L

- WRITE FI RST
DATA SECTOR

- R E F I L L  W R I T E
A R R A Y  W ’ R E S I D U E
OF INSTALL .2

- RESET D A T A  FLAG

Fig. 16 (Continued) — Disk data base wri te task (U PDT~)B)
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APPENDIX A: RELOC~.TABLE WADER LI STING (SOLOLS)
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APPEND IX B: DATA LAYOUT IN STATUS RETRIEVAL ARRAY

The status retrieval arrays for experiments 1 to 25 are
labelled NAR)O~ where the experiment numbers appear in the )QC
position. Status retr ieval  arrays for experiments 19 and 23
are riot included since their status data is combined with that
of experiments 18 and 14, respectively. Mnemonics used in
NAR~CC arrays are defined in Table B:l•

I
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TABLE 8:1 MNEMONIC GLOSSARY

LA - HV 1A Voltage Setting
lB - HV1B Voltage Setting
2A - HV2A Voltage Setting
28 — HV2B Voltage Setting
Al - Wide-F ine Sensor Select
AB - A/B Select
AC - Attitude Control System On/Off

AD - Analog Reference Monitor
AS - Analog Monitor Identification
CA - Calibration A On/Off
CB - Calibration B On/Off

CT - Calibration Timer On/Off
DA - Data Crossing A

1DB - Data Crossing B
- Electronics A On/Off

EB - Electronics B On/Off

EC - Electronics C On/Off
- - 

EF - Event Flag
EQ - Earth Aspect On/Off
EV - Event Counter
FS - Fast-Slow Scan Rate
Gl - Visible Earth Gate 1

G2 - IR Earth Gate 2
G3 - Earth Gate 3
G4 - Earth Gate 4

G5 - Solar Gate 5

G6 — Star Gate 6
G7 - Earth Gate 7

G8 - Star Gate 8

G9 — Solar Gate 9 • 1
HA - High Voltage A On/Off

HB - High Voltage B On/Off
Hl - High Voltage Monitor A
H2 - Hi gh Voltage Monito r 3
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LG - Logic On/Off

Ll - Low Voltage Monitor A
L2 - Low Voltage Monitor B

MA - A Auto/Manual Select

MB - B Auto/Manual Select

MC — C Auto/Manual Select
ME - Memory Identification
MT — High-Low Motor Torque Setting
Ml - Normal-Optional Sampling Mode

M2 - Normal-Optional Sampling Mode
PTD 1(R) - Programmable Time Delay 1 (Right Byte)
PTD 1(L) - Programmable Time Delay 1 (Left  Byte)
PTD2(R)  - Programmable Time Delay 2 (Right Byte)

P’rD2(L) - Programmable Time Delay 2 (Left Byte)
PTD3 (R)  — Programmable Time Delay 3 (Ri ght Byte)

PTD3(L) — Programmable Time Delay 3 (Left  Byte)

PTD 4 ( R )  - Programmable T ime Delay 4 (Right Byte)

PTD4(L)  - Programmable Time Delay 4 (Left  Byte )

PT D 5(R)  - Progranixnable Time Delay 5 (Ri ght Byte)

PT D S(L) - Programmable Time Delay 5 (Left  Byte)

RA -ARange

RB - B  Range

R C - C  Range
S 

RM - Ratemeter
RR - RC Reg ister

SH - Shutter Position
SI - Stellar Lock Indicator
SO - Stellar Aspect On/Off

SS - Sector Identification

ST - State-Of-Health (SOH) Data

TA - Temperature Monitor A
TB - Temperature Monitor B

TC - Temperature Monitor C

TD - Temperature Monitor D
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TER]. - Time Between Register 1

TBR2 - Time Between Register 2
TBR3 - Time Between Register 3 I -’
TBR5 - Time Between Register 5
TH - Threshold Control

TM - Temperature Minco

VA - HVA1-2 Select

VB — HVB 1—2 Select
WP - Wheel Position
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- APPENDIX C:  DAT A DISPLAY SUMNARY

This appendix contains a complete set of s ta tus ,
-‘ l i s t ing and describe outputs. It con ta ins  graphical

output for experiments 4 ,5,6,12 and 13 only.
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APPENDIX C DATA DISPLAYS

1. Sample Status Outputs

The status outputs contain in a plain language format the
status indicators for the experiments specified by the header.
The date/time group in the extreme upper left hand corner in-
dicates the time at which the operator made the request for the
data. The date/time group in the heading is the start time of
the two minute telemetry page requested. The header also con-
tains the satellite (A or B) and the experiment number and title.
The telemetry format (1-5) and the telemetry page number (0—31)
are indicated just below and to the left of the header. All
data in the output are the last available in the particular
telemetry page requested. “Most recent” sensor data is in
counts. Any idiosyncrasies of the status displays will be
noted with that display in the following sections . Unless other-
wise noted the number of telemetry pages per output is 1.
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Table Cl.l  - Sample s ta tus  output  fo r  exper iment  1. HVx
settings are given in terms of the bir-~ary switch positions .
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T ,e Cl.3 — Sample status output for experiment 3 . The
FIVx settings are g iven in terms of the b inary  switch
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Table C1.6 - Sample s ta tus  output  for  experimer.t 9. The HV
setting is given as binary switch pos itions. The control
word is output as a binary code. Currently this experiment
yields valid data only when it is operating in the HIGH torque
mode. In the slow scan mode , the number of telemetry pages
per output is 7 . In the fas t scan mode, the number of tele- - -

metry pages per output is 1. All data (except the motor count)
are taken from the page where the con trol wor d is fo und . If
no control word is fo unä , the data are taken from the page
corresponding to the start time desi;nated by the operator.
In the slow scar’i mode the motor Count 15 f o u n d  s~ x pages later
than  the page c o n t a i n i n g  the con t ro l ~;c rd .
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Table Cl.7 - Sample status output for experiments 10 and 11.
:-I igh voltage se t t ings  are given in terms of b inary  switch
~ -3sitions. The most recent data in exper iment 10 is from
s2ctor 5. -:
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Table Cl.ll - Sample s t a tus  output for experiments 18 and l’j.

These experiments output data from sensors in ~e1emetryformat 2 only . If another format is in ef f e c t, the status out-
put shows a “NO DATA A’JAI1~~BLE ” note. High vol’tage settings
are in terms of the binary switch positions . The filter indi-
cators do not yet have a designated output.
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Tahie Cl.13 — Samp le s ta tus  output  for  experiment 21.

Since one cycle through eight analog monitors is required ,
t;e number of telemetry pages per record is 8. The program
searches backward through four such records to check for times

‘

‘8 ~ .en analog monitors 0 or 4 are not zero .
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This experiment is not working but the output is in-
cluded for the sake of completeness.
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I-iVx and threshold settings are in terms of binary switch
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2. Sample Data Listin~ s

The data l i s t ings  con ta in  a par t ia l  output in counts of the
pr,.-narv sensors for the experiment specified by the header ,  The -

data  selected for display is that corresponding to the highes t
periodic sampling rate and always comprises at least 75% of the
available data. The date/time group in the extreme upper left
hand,  corner indicates the time at which the operator requested -:

the particular data segment. The date/time group in the heading
states the start and end times of the data displayed in the output. -

The header also indicates the satellite (A or B) and the experi-
ment number and title. The elemetry format (1-5) and the tele—
metry page number (0—31) are indicated just below and to the left
of the header. The time is indicated in the left most column
with a resolution At , where ~ t is the telemetry repetition -

-

interval for that sample. The maximum discrepancev between time
tag and time of the data is A t/2. Any idiosyncrasies in the data
listings will be noted with that display in the appendix . Unless 

-

otherwise noted , the number of telemetry pages per output is 1. -
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Table C2.2 — Sample data listing for experiment 2.
The data column headings will change depending on the mode in which the experi.

m& ’nt is operatin g (normal , optional 1, or optional 2). In the optional 1 mode, channels
3 and 4 are eliminated and channels 1 and 2 are sampled twice as fast as in the normal
mode. In the optional 2 mode, channel 1 is output in place ~f channels 2, 3, and 4.
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~~~~~~~~~~ ~~~~~~~ ~ 114 i~~~~~~i~~ii  g . t1t~?• 3
~9 j4~~l—14 ~~4 ~~~~~~~ I 11~ 1 ,1—’ 55 4 1.77/. 3

1~~~ 14 o 4 — 14 8 7  1.~~’w. S ~ 1o 153 4— 1537 j•94~~• 3
171 t 4o7—1m °~’ 1.372’ 3 11 7 1537— 1~~4~ 1.854. 3
1~~2 14~~~— ’4~~. 1.~~~a. .5 l Ib l54~~—t543 2.i433. 3
1~~~ 14~~3—t 4°0 1.373. 1 119 1543— 154~ 2.&1~~4. 3
1~’4 1 4 — 15f’~’ 1.36/’ ‘ 12.1 j 5 4~~~~ 554 2.22~~. 3
i :~~ 1~~~~~— 1 3 ~~3 1.4~~

be 1 121 15 — 1 5 5 3  2 .116’  3
170 1~~~ 3 — ’ 5~~b 1.4~~7’ 3 1~~2 1553— laS b 2.221’ 3
1~~1 — 1 0  3 123 15~~6.1~~5~ ~~~~~~~ 3
1~~b t Q I ~~l2 1.011• 3 124 j 5 5~~— 15 5 2  2.118* 3
1~~~ 1’12—l 010 ~~~~~~~ S 12D j 5 e 2 — 1 a ~~5 2.274. 3
114 ~~ — 1 b 1~~ 2.~~~9’ 1 120 1S65.’5~~b 3.j04. 3
Ill 15t ~~—~~321 2.127. 3 127 1~~0 7 — 1 5 7 1  2 .2Q4 .  3

bT c.P V~~L~.’~’1,T rl S ~~ tJ~~T S~~SF.L FLIII 5 T ~~P W 4 V e L E ~~tJ1I?S rUUN7~~~5FC FLIJ~

128 1~~7 1~~~~ 7b ~~~~~~~ ~ 1~~4 1’121.1075 2.821. 3
12~ 1~~7 ’ — t 5 7 8  ~~.o4/. S 1~~5 1625 18~~b 2.878. 3
1•~~ ~57~~— i a $ l 2. 4R 5’ I 14 o 1~52*~~1b31 2.D’0. 3
131 11o1 10~~4 ~~~~~~~ .1 147 17 3 1— l b 3 4  2 .754.  3
132 15o4—l5~~7 2.464’ 3 j44 1~~34.tb37 4.821. 2
133 1~~ø7 15~~v 7 .42’~. 3 149 16.~7—10 4~ 2.827. 3
13 4 1~~~7—l 3~~3 2.~~Qv ’ 

5 154 1647—1843 2.57~. * 3
135 1 ’ 9 3 —’5 ° o 4~~I’~~• ~ 151 16 4 3 — 1 8 d b  3•~~14* 3
2 1~ 1’~~~ — l 0 ~~ ~~~~~~~~~~ 1 152 1646—11,54 .3.3~~1. 3157 16~j 7 — l0~’3 ‘,.~)7 /$  ~ 1~~.3 t I55c~.1b6 .3 ~ .758. 3
138 1~~~3—lo ~~o ~~~~~~~~~~ ~‘ 1’4 16 53.11,5b 3.178. 3
13~ 1~~~~ — ’ o’~ ’ ~~~943• 3 ISo 1 6 5 7 — 1 o 5 9  3.415’ 3
14~ 16~~Q—1 812 ~~~~~~~ .5 j 5~ ~~~~~~~~~~~ .3.837. 3
141 1~~12—1013 ,~ • 374. 3 1’7 16 8 2 — 1 0 6 5  3.424~ 3
1 d2 1616.1010 ~~~~~~~ I 158 1605—1 668 3.842. 3
14 3 ~A j ~~~ 1o21  2.062. 1 I~~~ i~~b~~~’o71 3.6°7. 3

ST~~P ~.A V ~~L~~J(, TM3 rUI.IN1’S/SF.C FL I ’X  S T t P  ~ A V e L ~~.(,T~IS Ur~~~ /5~~C FLUX

t6~ 16 7 1 - 1 67 5  4 .764 •  I 178 17 2 1 — 1 7 2 0  8 .41w.  3
1’! 2~~7 5 — l b 7 o  4 .ulj . 3 2 7 7  172’ — 1 7 2 8  / .138. 3
162 ~,47* l071 ~~~~~~~ 1 j7~ 1728—1731 8.965. 3

L 
1’3 t~~d t 1 0 ~~4 4 .2~~1i’ 3 17~ 1731—17 3 4 ~.4~~4* 7
164 l~~e4—Ib77 ~~~~~~~~ ~ 16J 1 7 3 4 — 1 7 3 7  .i ,6Q’~a. 7
1~~~ 164 7 15C.d ~~~~~~~~~~ • 1 1  i 7 3 7 — t 7 d ~ ~ .47d. 7
161, j6~~~— IoQ 3 ~~~~~~~~ ~ 1~~2 174~~—17’3 4.474’ 7
16/ ~ 3 — 1 r ~Ob ~~~~~~~~ • i~~i j 7 4 3 — 1 7 4 e  8.1’?d. 7
1A O 16~~6 , 1

~~/ ~~~~~~~ I 1~~4 i74 6— ~~75~ ~~~~~~~~~~
1~~w t~~.~~— 7 ’ i  3 . 3 t .~. ~~~ ~7~~’i~~~753 4•474. ~l 7 3  17.~3— ’ / ’ o  ~~~~~~~ I 1~~b 110~5— l75 b 8./ •  I
1~~l 1’ ’ — t 7 ~~t’. ~ .7 ’ . • ‘ 17/ t75 ’ — i 7 6 ~ ~~~~~~~ 7
j 7~ 17~. Q — l 7 !~ ~~~~~~~~~~ I j~~ 4 1750.1762 .~..i0bI* 7
17j 1710.U~~, 4~~30)è S j u , l7 o ’— 1 / ~~0 vj ,.~1’a.
17 . .  l~~~I 6— I ? l  ~~~~~~~~ ‘ l C .~ I l ~~’. 1 / ~~eq ~~~~~~~~
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Slow Scan (Continued)

~73 17~~~— I 7 ~~ n .~~~~L. ~ j~~l 170 7 . 17 7 1  ~~~~~~~

~ 1’~~~ ~..V rj ~~~~~~~~ r u~~,r .3,0c L  ~~~~~ S T t D  ~~~~~~~~~~~~~~~~~ CC ~j lJr,. T~~/~~FL F L’ ’ *

1~~2 1 7 i I— ~~/7~ ~~~~ iQl 1 7 O 7 — l / 0 ~ ~~~~~~~ 7
j3.3 171’—l770 i ..; ‘* 1 1~~~ 1797.1703 ~~~~~~~ 

7

104 1770 1/71 ~~~~~~~~ 4 lC~ I~~w J~~I?Q~ c!.~~t~4*
1~~~ 

% 7 4 I . . I7~~4 ~~~~~~~~ 9 2 ’ .l 17~~6.lb’~ 4•~~7QI• 7
10., 1 704.11A7 ~~ A
l~L~~—r~~L’( !) .74  •~~~1~$* ~ b•~~~~d.* ~ ~~~~~~~~~~~~ 4 7 ~

C’ ~~~~~~~~ ~~~~~~~ ~ 7~~Mo 3. .3 0,048. 3

~~~~~~~ .3 e~~:7..’ 3 ~~~~~~~ .~ 7.~..34 ~
t.i~~.W r:tj .l~.,: ~.6 2 1. ~ o.~.t4’ 3 5~~7.~’S. 3 6.112. 3 6.129, 3 0,453. 3
bT tp~~!Pr~ ~ u r t~R P.j i ~ E Cm~~~r; 3~~7

1, I I_~ ,k ~~~ SuI.~.A .i 11b 10 V~~474+ !~ Ct~4 2~! A T 22:47248
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____________________________ 
—~~~~~~ ~ -. • ~~~~~~~~~~~~~~~~~~~ 

. ,
—~~~~~ -~~ -

-“ - V

* r~~r ‘b/j*~~37:14

~~~~~ ~~~ ~~~~ ~FP~~~? F UP  7b11l ~’/ 4:31: 7 ~ 1~’I 5 1 4 6 15 4
WTM ~~8T 1 81 6TEI.LAP AIM £UPLJPA L ~—~~A Y 0

FU RM IT ,  I , 4t1 F; 2

SIELLAP D A TA
SECtUR5 ~~ CTfl#~ 5~~LTuQS S~~CTITh S OFCTI)W5 S~ CTm.6 SEC7UP8 5~ CT flw S

1—8 9 — 1 8  1 7— 2 4  25—3 2 34.47 4 1 — 4 8  4 9 — 5 6  5 7— 6 4

2.770+2 3,677+7 3.837*2 3,2~C’~.2 3,377.2 4.4 7.2 3 . 2 7 4* 2  3 ,227.2
2,877’2 3.147,2 3.l74..2 2,777.2 ~~~1,1~~.4 4,69Cl~~7 3.7611.4 3 ,147.7
2,857.2 2 ,°77.2 3 .3~~11’2 2 ,645+2 4 .134 e 2  3 ,937.2 3.1711.2 3 ,7~~5.2
3.d~8’2 2,717.7 2,970.2 3.726,2 3.sqo.2 3.507,2 2,988.2 7•67~ .2
2.9911*2 3,707.2 2.7~~w.2 2.9L~~.2 .3.344.4 3,257.2 4.180*2 7.0117.7
2.9111.2 2,047.2 2.967+2 9,974.2 3.2”7’4 3,550.7 3.117*2 3,7g5.7
2.970+2 7,487.2 2.8611.2 3,777.2 3,074.2 3,987.2 3,464.2 3,337.2
3.o6o.2 7,0 57.7 2 .7 9 7 o 2  3.~~3~~+9 2. 1144.4 ~~~~~~~~ 2. 9011.2 2. 7 47+2

5?~~LL&11 SAMP LI?aG TI~~U8STS FO P EAC h 5LtW

PAGE s 2 1 31 3ii 2 78 27
1 8 1 11 5 4 .3

1ST 1,58 1.58 1.58 l .5~ 1 ,58 1 ,58 1~~311 1.58

AU0 00AL I~A T *  
‘I

‘SAT ~~/ T T M F  £57 A IJ RII7AL CP S 8~~u4IL LOS COINC LOS

1 1/ 445 7 .).1~ 8.947+2 3,796.4

~~~ 413 7 -5.16 8,778.2 4 ,190. 4
l~~/ 44 1 7 3 .16 7 .340+2  3 ,750.4
1~~/ 439 7 .3.16 0.804+2 4,737+4
11/ 437 7 3 ,j 6  7 . t ~~0’ 2 5. 7115.4
1~~I 435 7 .5 .16 0. 0911.2 1,211.4
17/ 43 .3 7 3~~j 7  b .93~’.2 5 ,791.4
1~~/ 43 1  7 3.16 7 .2611.2 4 .10 6 ,4

Table C2 .1O — Sample data listing for experiment 16.

In this output, the operator has the option to output
4 stellar data, auroral data or both. This example shows both.

The first row of stellar data corresponds to the first page number .
slew and SST indicated under “Stellar Sampling Time for each
Slew” . The second row of data corresponds to the second page
number indicated and so on. One complete data record is made

V up of 8 telemetry pages.

I
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Table C2.1O (Continued)
11 WI. 7 6 / 1 8 1 3 4 1 4 0

ac1L PA(~ 1t~ 0474  ~~~‘OWT FUP 7 8 1 1 1 o /  1;39: 7 Ti., ~7/ 4 14 6 59
t~~PF4 t MFi~T 17: UM~.IDIsF,TI 0c.AL #PUTU~~S

FuOMA l’; 1 i~AL,~~; 2

~ Y ic7MF1.IT 07*: PwI~Tnh P’*hTLCLES (CuI1i ~ts v4, ~~ E~~&Y )
CHAhNEL P1 P~ 73 P~

OAT~~i1!~~E 3—2 8 17— 4 4  4 7 — 4 8  44—8 7 1 1 4 — 1 1 6
( M~~V )  (I’~~V )  ~MEV~ (M EV ~

08 /  44 5 7 l,7~~5• 4 3,~10 7. 11 6 ,087, o 8.15114. 11 7 ,047. ,
14/ 143 1 P~~077, 11 4,77~~+ 11 6,1174. 7 2.4711. 7 1,140’ 1
14/  441  1 7,11~~0. ~ 4 ,k’~~4’ QI 3~~1137. 7 3.4711. II 3 .51117. 4
12.1/ 4 39 7 5~~5~~5. 4 4 ,474 + 0 4 ,740, ~ 5 ,707+ 0 3~~lol. 4

PE4 (TM ~~P4T 1 7 4 4  A L Ph A P A 7 T I C L ~~S C C D U 7T S V 5 ,  E~.Ew Gy ~
C#AF ”#IEL A l  *2 *3 *4 *5

f)A T~~/T TME 23.68 54 108 o P — I S a  168.744 370.345
( M tV )  1M~~V )  (7F11~ (W ~~V )  t n F v )

17/ 4 4 4  7 4 ,011.5+ 0 4 .11)711+ 0 7 ,7,)0. 
~ Z . 8~~I” 11 7 ,044+ t

13/ 143 7 0,040 + 7 7,11l4~ 11 11• €~77. 7 4,407. 7 3 ,7411. 11
14/ 44 1  7 ~ ,7045 + 4 11,4(111. 4 1.00~~’ 4 4.770’ (U p.700. ,l
tel 4.39 7 2.1 3 •474+ S 2.4 11.8711. 7 7 ,444+ 4

EY PE7IMFP4 T 174:: A L PhA PAP T I C L ~~5 w 1 T ~ ~~1~~Pj y  11,3 M~~V
Ch*N N~ L *12

r I A T t/ T tMc S~~CT f l4  1 5~ CTC7 2 SECTOW 3 S~CTON 4

111/ 4 44 7 t .7111~~. I 7,747. 11 1,~ 8’. 1 t ,4~*. 1
10/ 443 7 1,5411+ 1 t. 6o7. 1 9 ,777. ~ 9 .070. o
1(4 / 441  1 $,447• ~

4 1, 7117. 1 1, 607. 1 1, 5117. 1
111/ 139 7 1 .747. 1 1,780. 1 1,490* 1 9,0117. 11

E XP e P I ” t ’47 lid ~EA ~~ MlLL~~I C10 Z 6) . t T ~ E11FhGY 4. 7.6 6154
CI1*NNLL 440

OATE/T!r’F (UtCIOw I ILCICR 2 SE CTO4 3 sErT ~~w 4

14/ 445 7 1,771, 1 1, 500. 1 1 ,577. 1 1.447’ 1
14/ 143 7 4,1174. 2.1 1,700. 1 0 , 6117+ 1 1,600. 1
14/ ~4 1 7 ~~~~~~ ~ 2,247. 1 9,170+ 4 1,540+ 1
Io/ 139 1 9 ,237. 1 Q ,OoP. o 1 ,441+ 1 1.547’ 1

t V P~~h ?M15P4T 17 0 1  Pkf lT f lP~S h.~~7~i t ’~E P , Y  ~ 1.~ 7EV —
C7ANNt L  P i t

‘tCIflw j 4~ CTCR 2 S~ CT’~w 3 S~ CTfl* 4

t o /  445 7 7 ,42.17. 11 0 ,7~~7• / 5,147. 4 7,740 + 11
111/ 443  7 5 ,~I2.l7+ 4 11,7711+ 4 11~~791* 11 1 ,044• ,~
17/  141 7 1, ” il. 11 r’ ,SoO. 1.1 1.1100, ~ 0 ,077 + 11
14/ 130 1 (1,147+ 1.1 P,~~.i7• v 1.~~7~~’ ~ 7,480+ 0

~ 1P15wTMFr ,t 1125 : Pw~~Tr I p.4 WITh ~~~~~~~~ fll~ 36—74 p lO y
C 11474 P 1 I 2
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2 5 A 1~~,T!~~F 3~~CT1l h4 1 S~.CTCw 4 S
~~CTO ~ .3 S

~~CT0# 0

14/  445  7 ~~~~~~~~ 2 ~~~~~~ 2 3 .977. 2 2 ,470.  2
17/ 443 7 

~~~~~~~~ 2 9 ,63t’. 2 2 ,44 0+  2 2. 3311. 4
¶o/ 441 7 1 ,9311+ 2 2,1o7. 2 1.Q1~~. 2 1 ,774. 2
t o /  430 7 1.057, ~ 3,0(11. ~ 3,39(1+ 2 3,334. 2

~Y~’Fh!7 E?,T t 7 C :  ~~~*VY NUrLEI (COu NTS vs .
CH*~ NFL S t A t 2 )  S(I.Io) (4.47) (76)

DA T ~~IT t M E  ALP UA S 1742 6 18>Z) 12 2’ lo

10/ 446 7 5 ,470. 1 8,1plj4~ 1 6 ,OuôO. ~ 3,5o4. 1
00/ 443 7 5 ,4~~7+ 1 5.77~~+ 1 3,4 157+ 7 4 ,477. 1
10/ 441 7 5,644. 1 5,440. ( Q •440. 7 3,877. 1
14/ 4 ,39 7 5 ,787. 1 ~.247. 1 7,7~~11. o 3.9o4. I

~ xP~,Rt7ENT 1701 hlt~.7 ENEkGY PRUT O NS (COu NTS VS , EME~ bY)
(.44ANNEL (P14) (Phd) s ( P1 t)  CPi2 ~QA T~ /T!.1! 44, 5 7EV 44, 5 7EV p1,7 7EV 4~~,5 7 EV

111/ 445 7 1.610. 2 1,40~ + 4 1,777+ -7 - 7,4u~j4• 0111/ ~43 7 9,7(11. 2 2,477. 4 1,1147+ V~ 1,707+ 0
(0/ 441 7 2,~~(7 + 2 3 ,4~l7. 0 2. 74~ . o 2,4~o7. 4
18/ 439 7 2, 4411. 2 3,740+ 14 1,4147. 11 2 ,800. 0

FXPERI Me11T 1701 LOIs tN11.RtiV P7010”.1S (COUNTS VS, FNERCY )
L4

OA T ~ /TIM~ 2 7— 36 36— 74 7 4 — I s O  15~ — 287 2 68 — SO o
( K L V )  (K~~V )  (41 Ev) (41 EV ) (6 Ev)

1 4/  44 6  7 6 .257. 3 1.242+ 3 2,2~ 4. 2 1.700+ 1 ~~7Ø4• 4
(4/ 443 7 1,977. 3 9,5111+ 2 1,590. 2 8, 11~~15. 15 4 ,700. 4
10/ 44 1 7 4 .725. .5 7. 640. 2 1.31~ ’ 2 j . o0~~~

. 1 4,747+ ~
(4/ 4,39 7 4 ,901. 3 1.168+ 3 1. 714 + 2 3, 07. 1 8 ,707. 

~
Table C2.l]. — Sample data listing for experiment 17.

The operator has the option to select any combination of
the five different outputs for experiment 17. These are
alpha particles , sectored data, heavy nuclei, high energy protons
and low energy protons. Usually, all five are selected as in
the above example. The operator may also select the number of
telemetry pages/record, up to 16. This example has four pages/
record.
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.s.I fl • • — • a a — a a.I C) a — a a • • .
U) U’IL7’’~~~~~~~~~~~~p4) U) — r -. — C C C ~~~~— .-4

P... ~9 CV (V (V (V (V (V ~fl (V (V -J (V (V (V (V (V

‘— C
7) 4~. 4... ~ .. — 4—. 4 7) pC) jV~ 4) ~C 0
(V 1— ~) .~ F~ ~~ 0 -C) ‘~~ 0 £ U 0) ~~ ‘q ~~ (V — ~-IS > L&. ’O • • S S a S ~ > SIC — a • • • • ~

~~ n ~~ .i, O - 4 — O ( V 1 )I)~~~)  ~~ :13 O~~~~~~~~~Q . 0~~~~~~ ’C  ~n-“C .Li 4.)—. _.1 0.: CV (V (V —. (V (V _* (V (V CV (V (V (V CV CV C)
~~ ~~ ~E 0 + + + ++ + + +  E

U... — ~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘-‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .,.4

~ — Z — I —. I... ~~ S fl .~~ ~ g~ .r — I .3 — .(~) — ~) 4) 4) ‘) ~~
P— .) 4- U * — (V D IC (C.. ‘C. C 4— Li — — IC ,‘ 0’ 4 (C 0’ r’..

— fl aj C a • • • a a — a 13 SiC  . • S S S S • •
It Li.. JJ U) IC t~ — 0’ 4) — CV U.) U) 4) —. 7) C C It — (V
C’ X 0.1)
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Table C2.15 — Sample data listing thr experiment 22.
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3. Sample Graphic Outputs

Currently , only one graphic output of SOLR~D 1]. data exists
under SOLOLS. The master program (QLPLT) arid all the necessary
architecture to complete all the plot display subroutines exists.
The existing graphic output is for experiments 4,5,6,12 and 13.
The header contains the satellite indicator and date as sensed
at the start time of the plot. The header also indicates the
experiment title. The abscissa is the GMT time in hours and
minutes. The ordinate scale is logarithmic and has two options.
The default option is the detector count (0-255). The selectable
option is flux in ergs cm 0sec 1 between ~~~~ and 10

0. Each time
a range change occurs, a small “plus” sign (+) is put at the point.
A detector change is indicated by an “X” . The data are tagged
at the end of each two minute telemetry page by a number from 1-5
with one meaning experiment 4*4, 2 meaning experiment 5, and so on
ending with 5 for experiment 13.
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4. Sample Describe Outputs

The Describe task allows a detailed examination of the
data base and its directory. Table C4.1 is a listing of the
data base directory showing header data in words 1-124 and
minute tags in words 125 and greater. All directory infor-
mation is printed in integer decimal.

Table C4.2 illustrates the octal form of the data base
output. The pure data is preceded by some header information.
The data itself is given in octal magnitude and sign. The
left hand column contains the word number of the first word
in the corresponding row. Word number advances from left to
right in a row.

Table C4.3 illustrates the binary form of the data base
output. The data is again preceded by some header information.
The left hand column contains the word number of the first word
in the corresponding row. Word number advances from left to
right in a row. - •

111

- - - p 

~~~~~~~~~~~• .
~~~~~~~~

• _ _ _



- __~~~: 
- _ . :. ~~
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‘I ‘a .1 P 1 P .4 P vi P a, P 41 P
vi ‘a P ~ P vi p~ .1 Ci 94 .4 p a, p

P p1 P a, I 4 P 4 P .i P
.1 ‘a C! 14 9’ .1 Ci 4) 94 a, P 9’
a, 51 41 ci ‘a .1 ‘a a, a a, P vi P
U .4 p V P 4 1 p p 0 p, P
p4 C’ p5 I a, ‘a vi P a, Ci U 4 I a, P

‘a 1 ‘a a) 5! p1 4 1 I’ 94 0 a, p

4 -A .~ 
I A p 1 A P pi P a, V a, P

‘I •• ‘a Ci 15 4 ‘a .1 94 p1 P 4 9’
- ‘ p 1? ,, ‘ -A p~ P 9’ .4 1 a, 4’

5- —a 0 1’ .j ~‘ ~ - ‘  4 ‘a v ’ ~ vi ‘a a, P
•• A ‘ A P ~- ‘a V Ii .4 Ci A 94
.4 ‘a .• ‘a P V P ‘a P a, P vi P
4 ‘a .1 ~ I’ ‘a P ‘a P P ,~ “ V P

a C’ P v~ ‘a vi 4. Ci ,i P vi 4’
1 ‘a Cl A 4’ a, A ~

- P 4 94 .4 9’
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Table C4.2 Sample Data Base Describe Output (Octal)
.1 ~ P p ‘a p ~ .1 ~ a, 4 .4 1 ~ 

p
‘a J ‘I ‘4 .‘ ‘a I’ P V Ci ,~ P vi V

S4T~ LL119 ’ 5’
FL, P P A T  ‘ar~~’ I
F1Q~~T F a ,ppF  4’L~~SS~.’)aY~~A p 4s  7~ThY .  4$p
H U~I”. 43

44
Ia,

CTIrD &L ~FC ~~~ T~~’l1vI 3 .~~ “S~~L’ 7454
9’46t ,4’~~s 46
T r Y  ~~~~~ SI p.~~ a 33

1 t~~14 4  54 3 2 7  7 v i 7 3  4 1417 294~441 417 4 .7.4614
a, / 4 o 1 2  I —0 ~~~’A vi Ci V 5422  a, P

17 ~‘ ci p. 34153 .4 ‘a vi 1’41

a, I lt~~
4 1174 vi 1171 273 7b~

33 p 7~~&4 3~a,$~. J9’8P 4 30~~P 12viP
44 vs P 94 vi 1 643 0 043 7
4 9 .1 8547 73 76 75 22 4
51 vi 1~ 2 14140 — L  72065 3 7 4 0 b  35435

4j p i C i 41 —302 0 4 9’ IPe 33445
73 2 11404 - .4 a,67 6 t 4 a , 5  4 725 31474 341a,6
14 34 4 0 4 1  77 II a, -a - 7~ 3s1 ’ a6
69 344 0.4  i 74 7 7 7  — 2 3a, PP .58576 208044 — 4 3 3 4 3
47 49 ’kC 75$75  P 0 a, .7004 7

P .46 1 .2oPoI —2P1 11 .4
44 3 —~ P4 tP o$b35 .267o4 ..4P4 13 232 vi 4 6
171 P 5~~47 44/ 5  43 7,3 241 ‘1
4 19 14 , 940 5 4 9 4  .12426 — 1 2 4 2 6  — 174 ,0 .~~304P vi 34P 

- -

13? —17vi7o 341 .474 20  —12426 —1247q .13P89’ vi
4 4 3  .4 7 42 0  ‘a C -  ~6~ A $550 6556 6858 6136
4 5 4 6550 0156 p. 9’ 4 P 4 6556
161 “ 3 10 3777 3/77  4’ 3777 P 4 oP7P
469 ~~~~ 6272 6273 0774 ~275 027 1 P
177 .4 Ii p 02 7 4 ~210 P p

4 6 3 . 3 7 1  7 9 4 4 4 3  p p 541 13 $a ,85 .7611
194 1’272 .777 4  —lo’42 74 1 / 3  — 7032 — 7~~13 2) 9’

.1 ‘a 74 3 5 1 a , 3  .4 7 794 3  71327 3 74 72  4d403
3P,4~~7 .6vi6a,5 vi 4’ Cl P 377 —3 p’ P

2 4 7  32 7 P3 Ci a, ‘a p p p

225 U ‘4 a, I .4 P a, 9’

234 .‘ C’ p
~ 94 a, 9’ a, 94

24 1 137 vi 15~~3 4.4 I a, vi

‘4 4’ Ci a, P vi V
25 /  ‘a vi .2 4 5 5  .~‘4 P4 .73130 .41114 .23034
263 .2 ’ 4 ~~4 vi 4’ vi 94 43
273 .51403 20706 0~~1 141vi1 p4 Cl a
4 6 4  4 0 pl (4 .4 4 0

269 pI 4’ a,, 5~ 41 94 a, 41

407 ,~, 2~ 5 4 2  94 4 4 4 ~ 15$
460 5’a4~~ V ‘a a, Ci / P

• 3 4 3  41 -‘ p ‘a a, P 4 ci - ,

3) 1 1 ~4 .4 51 P a, Ci

.1 44 p1 Ci 54 Ci a, 4 3 / $
331 2~~P7 ~ 3 Ci j I p -  ‘a vi ‘a vi 9’

345 • 34 4/ 4  4 Ci .4 9’ a, I
P -, Ci 4 -

, p4 94

36 4  p5 1 132 6 7 1  vi P
309 7p 04 5fls 4 a, I vs 4~
:177 -- 4 1 .5 ~l .a 94
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Table C4.3 Sample Data Base Describe Output (Binary)

‘a
FuQ,-,aT pr!,. I
c4’a3T Fv,~~MF ~~~~~~~~~~~~~ 3

70
IA!. 45~ . 

-

4 4
Ia,

~ ‘aAç~~44’N*~. ~~C £~ ‘t.~IT~~.S 4, F M3 F L R 7951
94 A C~~ 16
y y a ,  M~~ 34JE ~~~, a 33

4 9’o4tCit ’a.lCitP~1 14’ 4Ss ‘ 4 4 1 4 I..~4p t P % C / 4 5 4  ‘4 1 1 4 1 14 1 4 1 14 4 1 1 1 7 I4  040t 14 1 1’a 4 1 4 11 1 1
5 C i 5 1 1 5 4 P 4 C i .Ci .I1.:Po ’a 4  ‘ap’4a,’ap1 C’ji I~a P 4 1 4 1 4  C i 4 9’ P ’ a 4 0 4 14 ’ 4114 p4 4 ’ P 9’ 4  ~‘4 9 ’ C l 1 4 4 a , 0 4 t 4 9 ’ 4~~4
a, C ’’p i j j .lC’ l l4 P p iIp I l v i  PVJP14PUP4IP94PI9 ’ Pi1 1 l 4 9 S ’ t 1 ? 1 C 4 4 1 9 4 4 1 C i 4 9 ’ 4  P41 C ip 194p19’~~PV 9 ’ p5 P 4 9 4 p 5

13 P~,vivi ’a pI i vI I pj’a~~’a p I~ .4 C’4iC!14 14.,l 474( 9’ 4 9 4 4 1 4 ’  ‘4 ’a41 ’a.1~~4’AIlPp49’94C’4i PdPP11’~046 a,Pa,’a vlP- i
1/ Pp’ap 1Pp-9’ .4c4 ,Pp4cip ’a~

, ‘a -7)P4 7~%44 C1 t l V ’a 4 i P p 1 9 ’a ,  ‘a .44144Pa,0a, ’aplp,14 ’aa,  04 1 4 0 1 4 4 P 9’ 9 p 1 4 1  1
2 4  ‘aviva)’ avi ’av i 4 1 C~~~i~) ‘a5’.ll(la, Pp”144 94p4 ’a494p4 ‘a41Ppl’ap94p ’apOVP9”a4 P4PpII 11 t I j i V 9 ’ v i O 4
‘D Cl4114lpI.i’a,~’a4’av.’a.i Pp,.441Clp’a~~Pp94a,9 ’a,4’vi P~~9’Ø’ P41vi’ a 11j11~’vi ‘a4P4P4440 1 1 1 4 1 ’ a v i
7’,1 ‘ap51p. ’a,5’aa,9’a,Pa,P4~Ipl Ci,Cl4P~It 4U 4 l 4 l 4 CI44’ 74144’a49445p 31414i44 ‘a49’a,94p4941j~~ 14 ~~49’vi
53 ‘444’a5”a5’0vs’a4O4’a4~

1vi 4’4.’1.4P.l p jI1t 4 9 ’~4P4 C!P1 ’a44 ’441V’a1~14OUPU 944749’1Iia,0a,l4I4Pvi
37 ‘a - 4 ’afr,Ivi5’ .IiIpj ’a i lv- I a, 5!V~ 4p1 ’a 4 j ,~sI’a 4’~ 4 9 4 p ) ’ apP 9 ’a , 4 ’v ’ 4 a ,I~~Pp4Ia ,P~.i04 C ’ 4 P 4 9 ’ 4 4  vi i  a ,mpPa, mp
44 Ppi9’p~I4 -tP p4’45 ”a ’a’a ps * 4 P4aPp; Civi4l~j Pp5 9 ’ 4 V 4 l A v5 ‘a v’C’V ’a49 ’ S ’Pv i ’a4 9 ’4 Pa ,  C i 4 9 44 9 4 p 9’4 I~~941494~~ P 5 1

43 9 ’ . 4 ’ a a ,~~a, ’a a )9 ’~~a , p 4 I i a , lp ‘a p1’4v ’a~.4’a .4’ a~~9 ’ V 9 ’ v i 4 ’ a ,  P v i ’ a V t t P t ’ a v i I t t t l a ,  P 4 P V l l 9 4 l P v t 4 l 4 t a ,
49 ‘apPA0i 4’avi4 ’4OVPpaC ’--i ‘A4I p ) IIPIC 1I ’a4 14( l pl  9 4 p 4 f * 4 ( P 4 P 9 4 P ’ a t j 9 4 P 4  9 ’4944 9449 ’4P~~~4~~4 0 4
13 Iv i lp ’aa, ’apI’apj.4494 ,..lP Ip’,ApP 41P a, ’ a 4 ’ 1 4 1 j P 4  lp54l42p4’ apA ’a 4 4 1 4 ’4 p i~~4 Pd9’49’494000PV149’4
If ‘a445!4194.4 ’a4 ,Ci,P9’49 ’pi-I,4 14 4 lçt 4pC94,IQCVP4 “a pi9’4.iPV ’ a (49 ’ 4 1 p i $ ( i l 8  0 j 9 44 0 . i 9 4 4 04 P 4 P~~~ 4 4

$ 1 1 1 1 4 1 4 1 4 1 1 1 4 1 4 1 1  3.’1~ ’P4 PIlCi(4 1 4 P j ’ a 4  94v4 1 11114 ’a 1P4144 1 1? P Sô i l t v i l l P v i 9 ’ 1 1 1’ 4
63 P41 )‘a ,j 4 .I4v ’aPvI9 ’pscia, 1 1 1 j I 4 1 1 14 1 4 1 1 1 4 v ’ PpiC’ pl94 p11i4 94p414 ,I4i9’4 944P4Pp~Pa,Pp9’p4PvI9’4
Ia, ‘a p49441I~~4iI441U4Pa,”I4 P41 iI,1’a&1CIp4PI ~9’41 PP741 C ’41944C ’ a 1494 4 C41 :ipoj l~ 1414141 4 Pa,P 1 1 1 9 4 1
7 3 Pp ’ I v ( 4v i l IiO a,l.J’ave ’a4 ‘ap, Ci a ,Pa,P4Ppi9 ’~s 94 40~ P p 4 1 v i 1 4 9 4 4 1 I 4 1 4 V 4 1 4  ‘ A u 1 4~~’a u 4 9 ’ p 4 ’ 4 ’ 9 ’ 1 9 ’ j
7 7 Pp’a j0 a ,94~i’avi4’JPvi’a4 ‘a41P(”a4P C I I 4 9 4 4 9 4 4~~ 4 I41l1~4 C ) l 1 4 14 1 l 1 1 t ’ a 4  la , u 4 I 4 i 4 9 4 1 ’ a 4 a Pj l 4
61 Ci,1 1 4 1 p!144 ’ .J 14 ’a.iI ’a Ci p, ’a 54PpS ’ a (! 9 4 a , I ) 1 p 4 1 a ,  t1vs P’al4 ’a41PpiIi4 O4 ( 9 4 4  9’4Pv IPd9’dPv iP .49’4 P4
0~ Ia,,.~p~~’a a,’aa ,’ap ’a,i ’a~. I~~~~~94a,Ip~94p4 94a, ’ay .  4l 4 ’a4~-’a41 C4 p4 0 V u 1 1 t 9 ’ 4 1  ‘aa,~~4~~4 l 4’a~~0 9 4 0 4 I 4
6~ Pp 1 4 1 , ’ a l ’ avi l 4 C i v i ’a .4 .PP 4104( l4~4!4 5’p4Pp I94p~ I.jI ,s I a , 9’a , O 4 P p 9’4 P 4  C i 4 4 1 P 4 P 1 1 4 1 4 1 4 1 4
03 Ij P j $ a , I  p’Pa,rnp ’aa, 1(4 1 v~ 1 4 1 1 1 1  vii ~.041P41 I) Pa, j p 1 1 4 ’ a 4 P G 4 9 4 4 i I 4 4 4 4  14 111 ~Pj P4 1 9 4 j  1 C’ 4
Q7 9’~sI ,iC4 p,9 ’4 ’a ,s0a,Pp’ips 1 .4’a . l A 1 1 v 4 9 4 4 1 4 1 C ’ a , 4 4  9’4Ci 9”a54’a41’ap4P4pØ9’p4 p~~pa ,041P 4 ’av i944P p i9 ’ p 1

1 ‘a 4 ,(i’a~ Ppi’a p, 4 ’ p i0’a4psI1~j  ip’ap14’a,’a,slp5 9’p1pp4p~ ‘V ’a C’941,I’a 44 ’4 p194V94 1P4 a ,’aa,94vi $ 4 9 4 4 4 9  1 1 1 4 1
1’a5 I p C i4 4 ’ a ’ a w ’ a ( ” a p 1 4 ip~’a41 ?piCipi9’P1Ci pJ Cly~Pp594p4Pp4 l 4 ~~ 1 I 1 i l l P L i4 4 1 4 t t  t 4 9 4 1 9 ’ 4 u 1 1 4 V ’ 4 1 1 1 1
4C ’a, 1 1 1 4 1 1 1 1 ’ a 4 1 1 ’ 1 1 1  ‘a4 i.4C!Cj4’.”a (-9’,s 1 4 C i p4 CipsP 4(’apIUPl41’a41944’a (4 14414P49’4PviPa , 1 1 1 4
453 II I I I 4 I I C ’ 1 t 4 1 1 ’ t  Ci~j944P5”apiCP 4Ci41i%p~ ‘~ 4l a,% j ’a 4154P 414P4 ¶ 4 0 4 ’ a4l ps0 v i ’ a P 1 4 9 4 4
1~~/ i 1 1 1’4 1 1 1 1 1 9 4 % 1 1 ’ a l  C i4 ,i ’a4S P4 ,,94~) !~’ I1t4 i ’ C!a,4 ’ p!4.414114149’4iPvI 9 ’4 9 ’ v i Pv i P P P 4 9 ’v i u l l v i
4.4 ! 4 l p ~l)~~ 4 t 4 P 4 t 4 C ’ 4  ‘a p”a’~9’.C144 ’ a4194 p 1C’vi (14’ P~~4 1 V l a , l 1 t 4 1 v s 9 4 t l 1  P 4Pv i l v4 9 ’ 1 ’ a V 1 4 l 4 9 ’ 4
423 ‘a p l ’ a V l 4 9 4 4 ’ a 4 ’ a j ’ ai. ’ 4  ‘a 4,i ’I4,C ’a 4, 1 p 4 1 4 1 4 4 ? % 4 ’ 4 , i  la,41p9’a,’a~~4l4P a ,9 ’ (4P41  4 ’ - A 9 4 d ’ a 4 9 4 8 P 9 4 ’ a c i ’ a 4 1 P 4 1
1,~ I - a , 9 4 v sP p 1 i p 5 ’ ap 9 ’ p 9 ’ 4 1 p 4  IpCip)fl 41Ci4,i14 1 ,4 9 ’ 4 4 1p1 ll l v i l v i I as l t l v i l a, l 4  1 1 l 4 j 4 1 4 1 u j 1 C l 1 v 1 l c i
4 3 3  l ) l ’ a 1 p~Ip- !1 t.~ I4 1~~i4 lv , 1 V t w 1 4 1 ’ a V 0’aP ,44v1 ‘a4 Clp’1p494 4 ’a 41414 (C i49 ’4 ’  lpi’a4’v~P4 u 1 1 i c O 4 P 4 1  —

4 3 7 1 lt.It..l.’l L I - A l v.1 4  94v i9 ’ ’ 494444( t1 l I v iPc imp  I l I v t v i S 4 1  j l 4 l 4 l a ,  I 4 1 4 1 1 4 1 4 1  I l V i v i l v i
4 4 4  4 4 i p l p 5 l 4 l 4~~p4 1p 1 S4 I ~ 44 ,44 . P~~94a ,94~~’a~ Pp494 p4P 4j l 41P p4P p5P494~ 9 4 4 0 4 0 a , P v i l4 lviPa,Pvl

143  t t t . 1 1 c i I a , 1 4 1 . 4 1 v 4 1 a ,  P ps1i p59’ p94~~Pp49 ’ p4 944(  Cl419’p1I41 Pc iPp 4 C l41PØPp)  9 ’ P Pv i u l h t ’ a 4 l 1 1 1 4 1
4 4 a ,  141.4 1  j I l ’a 1t4 l  4 1 : 5  I p ’ a 4 1j ’~4 C ’ 1 1 v i I  l!v i ‘aV ’av s I  1 9 ’ I ’ a L t v’I 4 4 4  Ia,Pa,~ 1 P 1 P4 I v i I  114
4 6 4  IV 9 ’ ’ $ j I 4 ’ a 1 i .’ t 1 l i i  ‘ a 5 4 C i 4 t4 ’ a j ’ a 1 l 4 1 1 4 t a ,  PV ”41’a . 4 ’a 4 1 ’ a 4 1 9 4V ’a 9’ P9’  Ia,Cla,’a44’a,’apa9a,9’a,l~
157 ‘.jCiV 4 4 C! A4a,94a, Ci , , , -P44 4 ’v i ’ I p ’6 4 1 C ’ ( 1 ’aV 4~ p94I404(  ‘a L’. 141C1449 ’94 141P4494 9 ’ P4 9 ’4 ’a4 1 19’ 1111 ~a 1 11 p.
40 4 ~iviP(.1~4’a)’i )1p1 l4t41 A pl’av i P t l l l  4 1 4 1 4 1 1  m41 tiSi5 ! l l l l j t l I t l  4
163 (‘~~1,/C’ 1 1 1 4 1 4 1 1 1 1  ~~~ l.I ’~~’4’pi944(4 ’ p4P41C 1a~ l~ I41’aI~P4 ’a4 ’a41 ’ a5 ’ P4  Pa,9’~~1 )Pa ,1  .5111 .1 94 4
48p ‘a 4 P . , I 4 ’ a V I 5 4 I t l p .’t  P4Ip l t 4 4 ~4 , l 4 j 4 4 l vj1pi 9 ’ 4 4 P a , 1 1 9 4 4 1 4 1 1 ’ 4 u 1  14 0 4 1 4 9 4 Vi 5 ’ l 1 l 19 ’ p
473 Ci a,l,i 4Iv 15’ l 111”l ‘a v P ~

Il 1’~.1v i1  114’94 1 l,~ly’ap5l p 4 4 1 ’ a4 , P p 4 C l p4  9’pl04 iP4P pP~49’ p194p49’pi

1~~7 ‘a(. .’a~ 
l.$2IS CI ,I94-4 9’p11j44 ‘a pe q.4iip. ’a 4 ,’ap1’ap1pa,r lvi Ci ,~ Ci~4 ’a ij9 ’54 ’ap4’i p~C l4 Pvi  ‘a .40.41 1 ’ a 4 ( 4 .’1 lI 1’4 sI

t4~ 1 “a,”~1 1’.. 1 ~~ 45 1’a I ‘a~ ‘ —‘4 ’ vJ ’ $‘a~~94 ’ 1PV9’ 41  P~~’ a 4 C i A ’a 4 ’ap 4 ’ 44,it~C i0V l, 4 9’4 1 9 45 1 4 ’ p~ 9’p7pP94- p Si 14

14’S 9”4’a5jP.41’.4’a~~9404,i,~p’ ‘a pPl.4’viP v i I l ! 4 1 ,4C’ 1 ‘44 !4’a,1411111p!41 4111 P . 4 9 4~~ ’a7la ,9’v i lp5 lp Iv i

44.14 ‘a~ 5 ’ a , “ O ’a , A41 ’ a,~’a --s ‘4 ‘ a 4 ’ a 4 ( 4 ’ p P4’ a ,si 4 1 4 1  ‘a .i4i ,-~ ) ‘4V r ip. 4 1’a1’1 1 4 1  4 P p$P p~9’ 4 I1’a Ii I
I 3,4 “ 4  I I 5. ‘a . ’ C’ ‘ a t  ‘. 4  4 4! 1 ‘4 ‘ . .4 i  ‘a I 9’p • 4 5 ‘4 P~~ ,p ’a 1 4 1 1  Ii ,‘ ‘a~ I 4 ‘a419’p494 I I 4 1  .~i I
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