@ https://ntrs.nasa.gov/search.jsp?R=19750011941 2020-03-23T00:06:33+00:00Z

Report No. 75-0004
Contract No., NAS8-25621

{NAS2~CR-120703) - VORTEX INFORMATION DISPLAY N75~2001:
SYSTEY PROGRAM DESCRIPTION MANUAL {HES
Computing, Inc.) 249 p HC $7.50 - C5CL 09B

) Unclas

G3/61 . 14583

VORTEX INFORMATION DISPLAY SYSTEM PROGRAM
DESCRIPTION MANUAL ‘

‘February 11, 1975




PREFACE
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effects of air disturbances created by moving aircraft.
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1. INTRODUCTION

The Vortex Information Display System (VIDS) provides flexible control
‘through system-user interaction for collecting wing-tip-trailing vortex data,
processing this data in real time, displaying the processed data, storing raw
data on magnetic tape, and post processing raw data. The data is received from
two asynchronous Laser Doppler Velocimeters (LDV's} and includes position,
veloeity, and intensity information. The raw data is written onto magnetic tape
‘for permanent storage and is also processed in real time to locate vortices and
plot their positions as a function of time.

The interactive capability enables the user to make real time adjustments
in processing data and thereby provides a better definition of vortex behavior.
Displaying the vortex information in real time produces a feedback capability to
the LDV system operator allowing adjustments to be made in the collection of
raw data. Therefore, both raw data and processing can be continually upgraded
during flyby testing to improve vortex behavior studies. The post-analysis capa-
bility permits the analyst to perform in-depth studies of test data and modify
vortex behavior models to improve transport predictions..

VIDS is.composed of both PDP-11 support software and M&S Computing
application software running under control of the PDP-11 operating system.

i.1 PbP-ll Support Software

The PDP-11 support software includes system programs and utilities
designed by Digital Equipment Corporation (DEC) to support the PDP-11 user
during execution of application programs. Specifically, the PDP-11 software
components are:

o Disk Operating System (DOS)
o Verification Program (VERIFY)

Sections 2 and 4 of the Vortex Information Display System User's Manual
discuss these PDP-11 components in detail.

1.2 M&S Computing Application Software

_ The M&S Computing application software is composed of routines that control
program flow and that collect, store, process, and display data. These routines
are grouped as follows:

o Data Acquisition routines which input and cutput raw data.

o FORTRAN routines which initialize variables, locate vortex
centers, and provide interfaces between the assembly language
1/O routines, the vortex locatmn routines, and the display
" controller. :
-1-



1.3 M&S Computing Support Software

The M&S Computing support software is composed of the display librarian
which creates predefined displays in a library to be used and displayed by the
application software.

1.4 Hardware Configuration

The hardware configuration (see Figure i-1) required by VIDS is;:

o]

o)

Digital Computer, PDP-11 series model 35 with 32K memory
and 16 bit words - DEC.

Magnetic Disk Unit, RK05 - DEC.
Magnetic Tape Unit, TU10 - DEC.

Graphics Display Terminal, 4014 series terminal and
613 monitor - Tekironix, Inc.

Hard Copy Device, 4610 series - Tektronix, Inc.

Graphics Data Tablet, HW-1-11, Summagraphics.

Operation of VIDS hardware is discussed in Section 2, Vortex Information
Display System User's Manual. ‘
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2. DATA ACQUISITION

The Data Acquisition portion of the Banning Vortex software system is
written in assembly language to handle interrupts as quickly as possible. It is
divided into three major portions:

1. ATVWS - initialization.

2. - READ. - acquire the data from the LLDV's and write
the data on the disk,

3. FIL.L - read the data from the disk and format it

as required by the data processing functions,

Figure 2-1 depicts the overall data flow for the Data Acquisition function
and illustrates the role of each software portion. Each of the three Data Acquisi-
tion portions will be described in this section, and the section will be organized
as follows: '

o‘ Overview of function
o Interaction with other functions
o Critical parameters
o Pa_fameters which define function capability
o Module:descriptions, which will include:
- Purpose of module
- Calling sequence
- lOther moduleé required
- Critical parameters

Listings of the Data Acquisition software are contained in the Appendices.

1f any of the specific items are not required for a particular portion of
module description, then that heading and item will be omitted.

2.1 ATVWS Overview

This function is responsible for initialization of the hardware and software
components which make up the Data Acquisition portion of the Banning Vortex
system.

PRECEDING PAGE BLANK NOT FILMED
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In particular, imodules within this function perform the following:

o) Initialize the hardware interfaces (DR~11's),

o Start flyby or test.

o Stop flyby or test,

o Sta;rt data collection,

o} Stop data collection.

0 Read plane type,

o Initialize pointers and flags required by the softwarer
modules,

2.1.1 Interaction

This function interacts with the other two functions (READ and FILL)

o ATV WS initializes flags and indicators for those functions,

Q ATVWS contains the central logic to display-all error
messages which describe error conditions detected by any
of the three Data Acquisition functions.

2.1.2 Critical Parameters

_ ATVWS relies on the flag IFLD which is commeon to Data Acquisition
and Data Processing functions, and which indicates the LLDV's required for any
particular test. This flag controls routine INIT and must be set prior to entry,
as follows:

IFLD = 0, both LDV's
IFLD = 1, LDV 2 only
IFLD = 2, LDV 1 only

2.1.3 Design Parameters

Additional error messages may easily be added simply by entering the
address of the message in the list MSGAD., A particular message is displayed t
executing a Jump (JMP) instruction to location HALT (which is GLOBAL) with
the appropriate message index in RO, (Each index is a multiple of 2 which
provides for word indexing. }



2,1.4 Module Descriptions

Module ATVWS

Purpose

The ATVWS module (Figure 2-2) initializes the interrupt vectors for the
three DR-11's. It algo initializes the disk file LDVS which is allocated to store

the accumulated data. ATVWS is called by the Display Controller at the start
of the system execution.

Calling Sequence

JSR R5, ATVWS
(cannot be called via FORTRAN routine)
Modules Required

LKTRAN

INITDS

DISPIO

Module INIT

Purpose

The INIT module (Figure 2-3) initializes all software pointers and flags
and enables the DR-11 interrupts. The latter permits detection of the request A
and request B interrupts.
Calling Sequence

JSR R5, INIT
or CALL INIT
Modules Required

INITBF
Critical Parameters

IFLDV is a control indicator which must be set prior to INIT call:

IFLD = 0, both LDV's

-8-
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IFLD

1, LDV 2 only

I

IFLD 2, LDV 1 only

IFLD is the first word in common IFLDV,

Module DISABYL,

Purpose

The DISABL module {(Figure 2-4) disarms the hardware interrupts for
the two DR-11's. A software flag FIN (normally zero) is set to a positive one
to denote end of test.
Calling Sequence

JSR R5, DISABL

or CALL DISABL

Module DISAB]

Purpose

The DISAB1 module (Figure 2-5) disarms the two interrupts for the
DR-11 used to input the Start-of- Flyby signal and the plane type.

Calling Sequence
JSR R5, DISABI1
or CALL DISABI

Module INTCA

Purpose
The INTCA module (Figure 2-6) responds to the interrupt generated by
the DR-11 that specifies the Start-of- Flyby and plane identification. A Start-of-

Flyby signal ends any current test and initializes the hardware and software
in preparation for the start of another flyby.

Modules Required

DISABL -

-11-



DISABLE
INTERRUPT 1

( DISABL )

Disarm
interrupt B
for LDV i&2Z

Set FIN
flag (test -
complete)

JClear DR-11
status words

i
( EXIT )

Figure 2-4

DISABLE
INTERRUPT 2

( DISABI )

Clear status
register for
DR-11 C

( EXIT )

Figure 2-5

-12-

ENABLE FLYBY

INTERRUPT

( INTCA )

Y 2-4

DISABL
Stop data
input

Read plane
I

Set test
start flag

EXIT

Figure 2-6



Module INITREF

Purpose

The INITBF module (Figure 2-7) initializes all the data input buffers and
assigns a buffer to each of the LDV's. This module also initializes all software
pointers and flags.

Calling Sequence
JSR PC,INITBF
(Module cannct be called via FORTRAN routine}.

Medule HALT

Purpose
The purpose of the HALT module (Figure 2-8) is to stop or abort the
current flyby, to display an appropriate message on the CRT, and to initialize

the system for further test or flybys. This module is not a subroutine; it is
the central error handling function.

Calling Sequence
MOV ERR,RO0 (set error message index {see Section 2. 1. 3)}.
IMP | -HALT (jump to error routine).

where;

ERR is a unique error number. Error numbers 2-8 are currently used
and are assigned such that RO may be used as a word index. That is, RO
contains an integer which is a multiple of 2.

Modules Required
DISPIO

2.2 READ Qverview

This function is responsible for acquiring the data for the Banning Vortex
‘software system. ‘

Modules within this function respond to the DR-11 interrupts, input the

~ data words in response to the interrupts, accumulate the data in memory buffers,
and write the data on the disk as the memory buffers are filled.

-13-
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2.2.1 Interaction

This function interacts with ATVWS in that ATVWS initializes READ
pointers and flags and enables the DR-11 interrupts which cause READ
function responses. READ interacts with FILL in that FILL functions process
data on the disk written by the READ functions. READ functions also maintain
a count for the FILL functions to enable them to track the progress of each LDV

- 2,2.2 Critical Parameters

Modules within the READ function manage a pool of data input buffers.
These buffers each contain 256 words, which is the physical size of a disk
sector. Figure 2-9 illustrates the format of these data buffers., As can be
seen by this figure, each buffer contains 248 data words and 8 control words.
The number of buffers assigned to this buffer pool is critical to the system,
Enough buffers to support input functions are required when the rate of input
is at a maximum for both LDV's. This rate of input must be sustained during
those periods (such as data being FILILed) when data cannot be written on the
disk.

2.2.3 Design Parameters
Additional buffers may be added to the system; modules within READ
are designed to manage any number, Location BUF contains the current
number of buffers and must be changed as buffers are added or removed from
the system.
Each buffer consists of two Reserve Block Word operators (, BLKW):
. BLKW S1ZB
+ BLKW : SIZD
SIZB (number of control words) has been equated to 8; SIZD (number of data
words) to 248. Changing either or both of these parameters will in turn change

all data buffers.

2.2.,4 Module Descriptions

Module INTAA
Purpose

The INTAA module (Figures 2-10 through 2-12) responds to the request A
(end of frame (EOF)) interrupt for DR-11 A (LDV 1), Upon entry, this module
inputs four data words (to clear the interrupt signal) and discards the data. If the
interrupt is the first EOF for the flyby, the request B interrupt (data input) is
enabled, Otherwise, the current buffer is marked to denote an EQF has occurred,

-15-
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a new buffer is assigned to the LDV, and the full buffer is written on disk, if the disk
write services are available. If the write services are not available, then the
buffer is marked for a ""write ready, !' and the interrupt module is exited. The
buffer will be written at the next available time.
Modules Required

SAW

WRITE

Module INTAB

Purpose

The INTAB module (Figures 2-10 through 2-12) performs the same
function as INTAA (see X. 5.1 above) except INTAB provides support for DR-11 B.
Certain functions (see flowchart) are common to both INTAA and INTAB.
Modules Required

SAW

WRITE

Mcodule INTBA

Purpose

The INTBA module (Figures 2-12 and 2-13) inputs the application data
via DR~11 A (LDV 1). This module responds to the request B interrupt, brings
in the 4 data words, sets the time and increments the word count. If the data
buffer is full, the buffer is marked "write read, " a new buffer is assigned to the
LDV, and the full buffer is written on disk, if the disk services are available., If
the disk services are not available, the buffer is written at the next available time.
If the buffer is not full, this module is exited after bringing in the data, This
module provides code that is common to INTAA, INTAB, and INTBA,

Modules Required
SAW
WRITE

Module INTBB

Purpose

The INTBB module (Figures 2-12 and 2-13) performs the same function as
INTBA except INTBB provides support for DR-11 B (LDV 2). Certain functions are

-19-
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- common {see flowchart) and the code is therefore shared,
Modules Required

SAW

WRITE

Module INTAW

Purpose

The INTAW module (Figure 2-14) responds to the request B interrupt for
DR-~11 A (LDV 1), This module processes the data prior to receiving the start
of flyby (interrupt request A or EOF). The data is read in and discarded,

Module INTBW

Purpose
The INTBW module (Figure 2-15) responds to the request B interrupt for

DR-11 A (LDV 2). This module processes the data prior to receiving the start of
flyby interrupt., The data is read in and discarded.

Module CALBLEK

Purpose
The CALBLK module (Figure 2-16) calculates the sector address for each
buffer for both LDV's. A current sector address is maintained for LDV 1 and LDV 2,

where LDV 1 buffers are written on even sectors and LDV 2 buffers are written
on cdd sectors. :

Calling Sequence

JSR PC, CALBLK
(cannot be called by FORTRAN foutine).
Upon return, the sector number is in R4,

Module SAW

Purpose
The SAW module (Figure 2-17) manages the buffer switching function,

When called, this module assigns a new buffer to the LDV and processes the
control word for the full buffer, as follows:

21
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o Sets store address and start address for new buffer,
The store address is used to place data into the buffer; the
start address is used to store buffer control information.

o) Sets new buffer busy (see Figure 2-9).

o Calls CALBLXK to obtain sector address and places the
address in the old buffer control word.,

o Sets header and frame number in the old buffer control words.
Note that the frame number is positive for LDV 1 and negative
for LDV 2.

o Sets the write ready status (see Figure 2-9) for the old buffer.

Calling Seciuence
JSR PC, 5AW

(cannot be called via FORTRAN routine).

1]

Upon entry: R2 0, for LDV 1

R2

2, for LDV 2
Modules Required

CALBLK

HALT
Critical Parameters

This module executes on lével 7.

Module WRITE

Purpose

The WRITE module (Figure 2-18) performs all functions required to write
the data buffers on the disk,

~ Upon éntry, the module searches the buffer pool to find the buffers waiting
("write ready") to be writtenonthedisk. From the buffers ready, this module
finds the next logical buffer., The next logical buffer must:

o Be in same sequence as the last buffer written. That is, if
the last buffer written wasg for LDV I (even sector number), then
all LDV 1 ready buffers will be written before any LDV 2 buffers
{odd sector number), Likewise, if the last sector written was
~-Z24-
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for LDV 2, then all odd sectors will be written before any even
sectors,

o Be in sequence for either even or odd sector numbers. Sectors
are written in the order specified by their sector numbers, which
progress in increments of 2; i.e., 0, 2, 4, ... for LDV 1 or I,

3, 5, ... for LDV 2, This method of selection is designed to
minimize the disk access times since once the requests are

synchronized (after the first sector is written), all other sectors
can be written within two sector tunes, or approximately 6
milliseconds.

After a buffer is written on the disk, its control word is examined to
determine if an EOF occurred for the buffer. If an EOF occurred, the number
of frames written on the disk is incremented. The buffer is marked as "free'
and returned to the buffer pool after it is written on the disk,

Calling Sequence
JSR PC,WRITE

(cannot be called via FORTRAN routine},

Upon entry: R2Z2 0, for LDV 1

R2

Z, for LDV 2
Modules Required

WAITR

LKTRAN

HALT
Critical Parameters

This module must be serially executed; it is not reentrant. To insure
this, the module is protected by a flag (LOCK) which is set upon entry and reset
upon exit, In addition, this module may not be executed while a read disk opera-
tion is in progress. BUSY is set by the read disk function and is reset when the

read completes. This module is not executed if BUSY is set.

2.3 FILL Overview

This function is responsible for reading the data from disk and placing
the data in the process buffer in the specified format, Figure 2-19 provides a
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pictorial description ot this process., I'rom this figure it can be seen that:

o data is brought from disk in data buffers which are one sector
in length; and

o the data read from disk is stripped and placed in the process
buffer in such a manner that like data is contiguous.

One fill request results in either:

o all data for one frame being placed in the process buffer,
o a maximum of 992 data points being placed in the buffer, or
o . no data being placed in the process buffer because an abort

was detected..
2.3.1 Interaction

This function interacts with READ in that a count is maintained for frames
written on the disk for each LDV. Basically, READ increments the count as
data is written and FILL decrements the count as data is read.

2.3.2 Critical Parameters

This function is given priority over the disk write functions. BUSY
is a flag (set = -1) which inhibits the write process. That is, a disk write
function will not be processed if a read is in progress. This enables a FILL
iteration to be processed with a minimum of disk accesses,

2.3.3 Module Descriptions

Mopdule FILL

Purpose

The FILL module (Figures 2-20 through 2-23) provides the FORTRAN data
processing functions with test data read from disk. The data is read from disk and
placed in the process buffer in the format required by the calling functions.

Data read in from disk is double-buffered such that one buffer is being
processed while the other buffer is being filled by the disk, This technique
enables both the data read and process functions to be accomplished in essentially
the time required for the disk read.

Calling Sequence

JSR R5, FILL

or CALL FILL
-28a



PROCESS DISPLAY DATA

( FILL )

Save RO-R5
and clear

status flag @

Te gt
complete

JY

Process data

Set end of Clear BUSY

test flag Y set sector
for next
read

LDV1 N LDV Y
active ost data
Y . .
()— |
Set number

y of points
Set next Set next read
read sector sector for
for LDV LDVZ -

EXIT

Initialize all
flags, etc.
Set BUSY

Figure 2-20

-29-



READ AND PROGESS DATA

——

FILL \
\ PROCESS 4

- — m— o —

. 2-24
READ
Start read
for first
buifer

Initialize
store
address and
aata count

buffer 1

o of frame

N

! 2-23
PROCESS Z |
Process
buffer 2

Figure 2-21

“30-



PROCESS BUFFER 1

,—-—‘b

\
\pRocEss 1 P

e ©

2-24 1 2=27
READ TIF R
Start read Set end
for buffer 2 time and
frame count

initialize

Set start
pickup add. time for
and word frame
count

Word
ount zerg

EOTF b4
N ) read
N
) 2-25
STORE, Stop further
M(?re data ximum™ X, processing
points numbe this frame
l ]
}p 2-26 B
MAXV J.
Find' 2 o= .....,\
maximums \ EXIT
¥4

Figure 2-22

-31-



PROCESS BUFFER 2

g — — —

T TN
fPRUCESSZJ
| .

2=24
READ
Start read - y -2l
for buffer | TR
|Set end
time and

frame count-’

Initialize
pickup

ddress and
Eord count

Stop further
processing
this frame

2-25

STORE
Move data
poin'ts

2-26

MAXYV
Find 2
maximums

Figure 2-23

-32.



Modules Required
READ
MAXYV
STORE
TIFR
Critical Parameters
First word of common IFLDV denot‘es the test configuration as follows:

IFLD = ¢, both LDV

IFLD 1, LDV 2 only

il

IFLD 2, LDV 1 only
First word in common ABTERM is used to signal a test abort;
ABTERM = 33 or 42, test is aborted

Common IHDLI is used to pass the following information:

Word 1 (MAX1)

Integer which denotes the first maximum velocity
point found in data.

Word 2 (MAXZ) Integer which denotes the second maximum velocity
point found in the data.

]

Word 3 (IEOFT)

1L

0, data processed normally
-1, data of frame exceeds 992 points
+1, end of flyby occurred

Common LDVDAT is used to pass the following information:
Word 1 (IFLY) = Used by FORTRAN routines.

Word 2 (IFRM) = Data frame number, where a positive frame denotes
LDV1; negative, LDV 2,

Word 3 (TMINT) = Integer value of high-order time for first data

word of FILL iteration. Note that each count equals
1/60 second,
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Word 4 (TMINT+2) = Integer value of low-order time for first data
word of FILL iteration,.

Word 5 (TMEND) = Integer value of high-order time for last data word.
Word 6 (TMEND+2) = Integer value of low-order time for last data word

Word 7 (IDAY) Used by FORTRAN routines.

1]

Word 8 (IPLN)

1

Used by FORTRAN routines.,

Word 9 (NUMPTS) = Integer which denotes number of data points placed
in the process buffer,

Module READ

Purpose
The READ module (Figure 2-24) reads in a sector of data from the disk,

For a particular FILL iteration, all reads will be performed for a particular
LDV, Thatis, either even or odd sectors will be read.

Calling Sequence
JSR PC,READ

(cannot be called via a FORTRAN routine).

Upon entry: RO 0, buffer 1 read

RO 2, buffer 2 read

H

Modules Required
LKTRAN

Moadule STORE

Purpose

The STORE module (Figure 2-25) extracts four data words from the input
buffer and places them in the process buffer in the required format.

Calling Sequence
JSR PC,STORE

(cannot be called via FORTRAN routine).
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Upon entry: R2 = address of first of the four words to be moved

R4 = address of process buffer which will receive words
Upon exit: R2 = address of next four words
R4 = unchanged

Module MAXYV

Purpose

The MAXV module {Figure 2-26) searches for the two maximum velocities
of the FILL iteration. An integer (1-992) is set for each of the maximums to denote
the data point numbers for the process buffer of the current FILL iteration,
Calling Sequence

JSR PC,MAXV

(cannot be called via FORTRAN routine).

1

Upon entry: R4 address of current velocity in process buffer

Rl = current data point number
Upon exit: R4 = unchanged
R1 = unchanged

Module TIFR

Purpose

The TIFR module (Figﬁre 2-27) sets the. last time and the frame number in
the designated COMMON (see module FILL).

Calling Sequence
JSR PC, TIFR
(cannot be called via FORTRAN routine),

current buffer address

Ll

Upoﬁ entry: R2

Upon exit: R2 unchanged
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3. FORTRAN ROUTINES

This section describes the routines which initialize variables, locate
vortex centers, and provide interfaces between the data acquisition routines,
the vortex location routines, and the display controller. These routines are
written in FORTRAN to facilitate program modification as more knowledge
about vortex behavior and detection is gained.

3.1  Start Flyby
Name
STRT
Calling quuence
CALL STRT (N)
Where N is a six element array with the elements containing the following: .

o N(1) contains the number of the display that was on
the screen when STRT was called, :

o} N(2) contains the option number which was selected from
the display. '

o N(3) contains the number of bytes in a compose field.,
0 N(4) contains a flag that indicates type of input field.
o N(S} and N{6) contain data from the input field,

Description of Function

Subroutine STRT (Figures 3-1 through 3-12) provides the interface
between the assembly language I/O routines, the vortex location algorithm,
and the display controller. The routine initializes the output data tape, directs
the placement of the chosen ocuput display backgrounds on the terminal screens,
directs the filling of data buffers from either real time LDV input or from
tape, directs output of real time data to tape, and calls the vortex location
algorithm, STRT also handles flyby termination as directed by LDV input
signals, end of files on input data tapes, or operator keyboard input signals
~and cycles the program to the appropriate starting point for the next data input.

External References

DISPIO, RTV, OPEN, SFUN, INIT1, SETAD, DFLT, SCAT, PTYP,
DISAB1, DISABL, FILL, PUT, VREAD, CENTRD, and WAIT.
-39- '
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3.2 Device Selection

Name
DSEL
Calling Sequence
CALIL DSEL (N)
Where N is an eight element array with the elements containing the following:

o N(1) contains the number of the display that was on the screen
when DSEL was called.

o N(2) contains the option number which was selected from
the display.

o] N(3) contains the number of bytes in a compose field.
o} N{4) contains a flag indicating the type of input field.
o N(5) through N(8) contain input field values.

Description of Function

Subroutine DSEL (Figures 3-13 and 3-14) determines which input
and output devices were selected by the operator and sets flags to indicate
the chosen devices. The routine also is used to place compose field input
for flyby number and day in header buffers for displays. In post-analysis,
the routine searches the data tape for flyby numbers or day numbers that
match the input number,

External References
SFUN, DISPIO, PTYP, and VREAD,

3.3 Get Addresses for Qutput

Name
ONCE
Calling Sequence

CALL ONCE
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Description of Function

Subroutine ONCE (Figure 3-15) is entered only when the program is
loaded. It calls the display controller to establish high-speed output in large
characters and calls SETAD to get the addresses of the variables which follow:

o Blank,

o XYSYM odd elements which contain the letters of the alphabet.
o : LPL'Il‘SI which contains an *,

o PLTS3 which contains an o,

o IDATA which is an output buffer arlfa{v.

o IL1which is the buffer that contains dit positions for write-

through lines showing default values for system parameters.

e I1.2 which is the buffer that contains dit positions for write-
through lines showing default values for aircraft dependent
parameters,

o DATE which contains flyby date.

.o IFLE which contains flyby number.
It also converts the default correlation radius from feet to counts.
External References

DISPIO and SETAD,

3.4 System Initialization

Name

RTV
Calling Sequeﬂce
CALL RTV (N)
Where N is a six element array with the elements containing the following:

o N(1) contains the number of the display that was on the
screen when RTV was called, '

-5~



GET ADPRESSES FOR OUTPUT

default R
from feet
to counts

DS FIG
Establish
output in
large

characters

3-21

ol T ALY

Get
address
of blank

3-21

sk U ALY

et
addresses of

szlphabet

3-21
SETAD

Get address
of Twf

3.21

SETAD

Get address
of '0!

Figure 3-15

B

3-21
SETAD

Get starting

address of
output buffer

IDATA _

3-21
SETAD

Get address
of buffer

111

3:21

ol 1AL

Get address
of buffer

Iz

3-21
SETAD

Get address
of flyby
date

3-21

SETAD

Get address
of flyby

number




0 N(2) contains the number of the option which was selected
from the display.

o N({3) conté,ins the number of bytes in a compose field,

0 N(4) contains a flag which indicates the type of input
field,

o N(5) and N(6) contain data from the input field.

On any given call, all of the elements of N may not be defined,

Description of Function

During Post-Analysis, RTV (Figure 3-16) enables the interface to
magnetic tape unit 1 and reads the first data record for each flyby. ' During
both post-analysis and real-time operation, the routine sets the coordinates
and calls the display controller to draw write-through lines indicating chosen
systemn parameters, It also places the day and flyby number on the system
parameters displays. :

External References
DISPIO, OPEN, SFUN, VREAD, and PTYP,

3.5 Update System Parameters

DFLT
Calling Sequence
- CALL DFLT (N)
Wheré N is an eight element array containing the following:

o N(1) contains the number of the display that was on the
screen when DFLT was called.

o N(2) contains the option number that was selected from
the display.

o N{3) contains the number of bytes in a compose field.
o N(4) contains a flag indicating the fy‘pe of input field.
o N(5) through N(8) contain input field values.
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Pescription of Function

Subroutine DFLT. (Figure 3-17) changes the aircraft dependent parameters
from a default value to a value input through the keyboard and if the update default .
option was selected, it updates the default value for the particular aircraft
to the input value. The routine also sets the buffer containing the heading that
displays aircraft dependent parameters. |

External References
None.

3.6 Raw Data Dump

Name

DBUG
Calling Sequence

CALL DBUG
Description of Function

Subroutine DBUG (Figure 3-18) gives a dump of the raw data in
counts that is received from the LDV's., The data includes the horizontal
and vertical coordinates of a point, the number of filters, the intensity, the
peak velocity, and the velocity at maximum intensity, '
External References

SSWTCH, DISPIC, and SUBBIT.

3.7 Read Data From Tape

Name

VREAD
Calling Sequence

CALL VREAD
Description of Function

Subroutine VREAD (Figure 3$i9) obtains raw position, velocity, and
intensity data from tape for post processing and prepares the data for’ processing,
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External References
GET, WAIT, SFUN, DISPIO, and DECD.

3.8 Encode Integers

Name
DECD
Calling Sequence

CALL DECD (KK, KKK, KP)

Where:
o KK is the number to be encoded.
o KKK is the number of bytes output.
! KP is the address that contains the encoded‘nuxnber.

Description of Function

Subroutine DECD (Figure 3-20) encodes an integer number. The
alphanumeric results are stored left-justified. The maximum number of
bytes output is five. If the encoded number is greater than five bytes, only
the right most bytes are output. Signs are also output and count as one of
the five bytes,

External References
None.

3.9 Get Address

Name

SETAD
Calling Sequence

CALL SETAD (I, V)
Where:

o 1 is the return variable containing the address of V,
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Vis an integer or real variable but must begin on an odd

word variable,

Description of Function

SETAD (Figure 3-21) gets the address of a variable.

External References

None,

3.10 Set Plane Type

Name

PTYP

Calling Sequence

CALL PTYP (N)

Where N is a six element array defined as follows:

[}

o]

o]

N(1) containg the number of the display that was on the screen
when PTYP was called, :

N(2) contains the option number that was selected from the
display.

IN(3) contains the number of bytes in a compose field.

N(4) indicates the type of input_fieid.

N(5) and N(6) are input field values,

Description of Function

PTYP (Figure 3-22) determines the name of the aircraft from input
data, sets the default values for aircraft dependent parameters, brings up
the appropriate aircraft dependent parameters display and fills in the day,
flyby number, aircraft type, and default values on this display. In post-
analysis, PTYP can also search the data tape to find a desired plane type.

External References

PISPIO, TIME, VREAD, and SFUN,
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3,11 Calculate Velocity

Name

GETVEL
Calling Sequence

CALL GETVEL (IV, VEL)
Where:

o IV is an integer word that contains the peak velocity in bits 8-14
and the maximum velocity in bits 0-6 in counts.

o VEL is a real variable that contains the peak velocity in feet/
second. )

Description of Function

Subroutine GETVEL (Figure 3-23) extracts the peak velocity in counts
from an integer word that contains both the peak velocity and the maximum
velocity for a data point. It then converts the integer velocity in counts to a
floating point velocity in feet/second according to Table 3-1.
External References

SUBBIT and FLOAT,

3.12 Find Vortex Center

Name

CENTRD
Calling Sequence

CALL CENTRD
Description of Function

CENTRD (Figure 3-24) processes raw data in an attempt to locate
vortex centers. The data is checked to see if it possesses the minimum num-
ber of points that are required to define a vortex. The minimum number of
points to locate a vortex center is never less than two and will be two for the
first vortex of a data frame. For the second vortex the minimum is defined
as C% of the number of points contained in the first vortex center. If there
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COUNT TO VELOCITY CONVERSION

VELOCITY IN FEET PER SECOND

COUNT
< 69 1. 8 * count
70 < 75 1.8 * 69 + (count-69) * 3,6
> 175 1.8 %69+ 6 % 3,6 + (count-75}) * 7.2

Table 3-1
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are insufficient points, the description parameters that are used in tabular
data output for the vortices are set to indicate that no vortex center was found,
The assigned values are:

o NCORPT(l)= NUMPTS

o NCORPT(2)= 0

o PKVEL(l) = maximum peak velocity

o NOISE(}) = 0

o The remaining descriptive parameters are not set but '

will be set equal to a blank in subroutine DISPLA.,

If there are sufficient points, the point with the maximum peak velocity
is found, and its velocity checked to see that it has a minimum value of D%
of the maximum peak velocity of the last vortex center found (it is assumed
that for the first frame that the previous velocity was zero). If the velocity
is less than the minimum, the descriptive parameters are again set as
shown above to indicate that no vortex center was found.

If the maximum peak velocity equalsor exceeds the minimum, the
points in a correlation region defined as all points within a radius R of the
point with maximum velocity are located. If there are a sufficient number of
points to define a vortex and if B% of the points have a minimum velocity
defined as A% of the maximum, then a vortex center is determined using the
following equation:(see Table 3-2): '

Ii . V];’:‘eal.ci .

k

2 I . Vpeak, . Y,
i=1 : s . : '

k

b3

Xi and Y = i

‘MR M

I, . Vpe;a,k.1 : Ii. . Vpea,ki

[
1
[y

e
1

If the above criterion is not met, the point is rejected as a noise spike,
the noise spike count is increased by one, and if the noise spike limit has
not been:exceeded, the process is repeated beginning with a search for the
point possessing the maximum peak velocity. If the noise spike limit is
exceeded, the descriptive parameters are set as shown above to indicate that
no vortex center was located except NOISE(1) will be equal to the number of
noise spikes and NCORPT(1) will be equal to the number of points in the
correlation region. Then subroutine DISPLA will be called,

When the first vortex center is found, time is calculated, NOISES(1)
is set equal to the noise spikes, NCORFPT(1) is set equal to KOUNT, PKVEL(1)
is set equal to the maximum peak velocity in the vortex center, all of the
points used in determining the location of this vortex center are rejected, and
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DEFINITION OF TERMS

SYMBOL = MNEMONIC

Input from LDV's

I INTENS

(bits 7-14)
Vpeak IVEL (bits 8-14)
X IX
Y 8¢
N NUMPTS

Variable Input

A _ ' VELTOL
B . PTTOL
c - VORTOL
D. . FRVTOL
R - IRADI
NS - NOISE

DEFINITION

intensity

peak velocity

horizontal coordinate of point
wrt LDV -

vertical coordinate of point
wrt LDV

number of data points

A defines the minimum peak velocity

that B% of the points in a correlation
region must possess by requiring themn

to have A% of the maximum peak velocity.

B defines the percent of points in a
correlation region that must possess
a minimum velocity defined as A% the
maximum peak velocity.

Defines the minimum number of points
needed to locate a second vortex center
in a frame of data since this number is
C% of the number of points which defined
the first vortex center,

The maximum peak velocity for the first
vortex center defined in a data frame
must be D% of the peak velocity from
the last defined vortex center,

Radius of correlation volume

The maximum peak velocity for the
definition of the second vortex must
be separated from the maximum peak
velocity of the first vortex by N5 * R.

Table 3-2
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DEFINITION OF TERMS
(continued)

SYMBOL MNEMONIC DEFINITION UNITS

Variables Calculated in CENTRD

K KOUNT Number of points in a correlation None
region.

Descriptive Parameters Determined in CENTRD

X XCG A two element array containing the feet
horizontal distances between the
vortex centers and the LLDV.

Y YCG A two element array containing the feet
vertical distances between the vortex
centers and the LDV

n NCORFPT A two element array containj_ng the None
number of points in the correlation

regions of the vortices.

{(Vpeak)max PKVEL ' A two element array éontaining the ft/sec

maximum peak velocity for each
vortex.
Smin ELANGI1 Minimum angle at which data point deg.

was found.

©max : ELANG2 . Maximum angle at which a data point deg.
, was found. '
NVORTX NVORTX Number of vortices found in a frame None
of data.
t RTIME Time at which the vortex center was sec,

detected relative to time at which the
first data point was detected.

NOISE NOISES A two element array containing the
number of noise spikes that were en-
countered while locating a vortex

0 center. Maximum number allowed
is 5.

Table 3-2
(continued)
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a search using the same techniques is used to locate a second vortex center.
However, when descriptive parameters are set they will have an index of 2
and there is no velocity check against the last vortex center found. When
either the second vortex center has been located or it has been determined
that a second vortex center cannot be defined, subroutine DISPLA is called to
output the data.

External References
DISPLA, GETVEL, and SUBBIT.

3.13 Display Qutput Data

Name

DISPLA
Calling Sequence

‘'CALL DISPLA
Description of Function

‘Subroutine DISPLA (Figure 3-25) transforms. vortex locations from
LDV referenced coordinate systems to the center of runway coordinate system,
encodes description parameters for output, sets the display controller buffers
with the desired output format, and calls the display controller to output data.
For a detailed description of output choices and output see Section 6 of this
manual, ,
External References

DISPIO.

3.14 Terminate Program

Name
TERM:
Calling Sequence
CALL TERM (N)

Where: N is a dummy-argument,
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Description of Function

Subroutine TERM (Figure 3-26) prepares the data tape for program
termination and returns control to the DOS Monitor. When the program is
operating in real time and recording data on magnetic tape, TERM writes two
consecutive end of files at the end of data, The routine then rewinds the’
tape for both real time and post-analysis and returns control to the DOS
Monitor.

External References
SFUN, WAIT, CLOSE, and DISPIO.

3.15 Scatter Plot Generation

SCAT
Calling Sequence

CALL SCAT
Description | of Function

Subroutine SCAT (Figure 3-27) plots the raw data points and the
vortex centers in an X-Y coordinate system for each data frame in a flyby.
The character which represents each point is determined by the magnitude of
the velocity for that point. The points possessing the ten highest velocities
are represented by the corresponding first ten letters of the alphabet. Sub-
sequent points are represented according to the following table:

SYMBOL .VELOCITY IN FT, /SEC,

20-30
30-40
40-50
50-60
60-70
70-80
80-90
90-100
100-110
110-120

e ~0NU N~ O

. -
External References

CENTRD, DISPIO, GETVEL, DECD, SETAD, VREAD, DBUG,
and OFPEN.
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4, DISPLAY CONTROLLER

The Display GController coordinates all communication between the operator
at the display terminal and the application program (Vortex) executing in the PDP-11
computer. In particular, the Display Controller performs the following functions:

1. processes data tablet inputs from the operator,
2. processes keyboard inputs from the operator,
3. processes information outputs from the application

program {Vortex),

4. processes display control information from the Display
Library, and

5. performs all input and output to the terminal.

7 Basically, the Display Controller is organized as two processors to
perform the primary functions listed above. The two processors are:

o) User Input Processor (1 and 2)

o) Application Program Request Processor (3)
In addition, there are routines that are essential for the proper execution of these
processors but are not a part of either one. They perform all accessing of the

Display Library information and the input/output processing. They will be referred
to in this section as:

o Common Utility routines (4)
o Input/Qutput Interrupt Processing (5)

Figure 4-1 illustrates the structure of the Display Controller and how
its processors interface with external devices and the application program.

Descriptions and flowcharts of the Display Controller, as categorized
above, follow.

4.1 User Input Processor

The User Input Processor (whose tomponent block diagram is depicted in
Figure 4-2) processes both data tablet inputs and keyboard inputs from the operator
at the display terminal. In response to data tablet inputs, it outputs a graphic
cursgor that tracks the position of the data tablet cursor on the tablet; This pro-
cessor also passes information to the application program regarding points selected
by the operator through depression of the data tablet cursor.
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Processing keyboard inpuats involves both echoing the keyed-in data back
to the operator at the terminal and passing the data to the application program for

further processing.

Various application program requests are referenced in this section, The
processing of these requests is discussed in Section 4.2,

User Input Executive

The User Input Executive (DC (Figures 4-3 through 4-5)) initiates processing.
This routine performs initialization of the DOS disk driver, data tablet input, and certain
hardware addresses needed by the controller. It calls ATVWS and ONCE to perform
various initialization functions for the application program. DC then brings up the
first display on the screen and initiates the input search loop (LOOP1) which continues
to process for the duration of execution.

When execution has been terminated, DC then releases the DOS disk driver,
terminates data tablet input, and resets those hardware addresses previously
initialized by it.

Process User Input

. The Process User Input routine (LOOP1 (Figure 4-6)) repeatedly checks
for user input from the data tablet and the keyboard which if present has been
extracted from the hardware input register and stored in a table for this routine
by the Input Interrupt Processor. LOOPI! searches this table for three specific
types of input:

o Data tablet SUB corﬁma.nd coordinates (data tablet cursor
is in proximity of data tablet)

o | Keyboard character

o Data tablet GS command (point/option selected via data tablet
cursor by operator) j

If input is present, it is processed by the appropriate routine. LOOFPZ20 is then
executed to refresh the screen(s). LOOPI! then determines if the application pro-
gram has requested termination through the Reset Request to the controller,

As long as termination has not been requested, LOOP1 repeats its search for
input.

Process SUB Command

Process SUB Command routine (LOCP50 (Figure 4-7)) processes the
SUB command input received from the data tablet whenever the data tablet cursor
is in proximity of the tablet. This processing consists of using the coordinates
that are transmitted with the SUB command to activate and build an output string
that displays the graphic cursor on the screen to indicate the current position of

-84 -



USER INFPUT EXECUTIVE

( Do )

4-4
INIT

2%
initialization

b 4-6
LOCOF1
Process
user input

4-5
| _TERM

DC
termination

EXIT

Figure 4-3

-85_



{ INIT

-

|
¥

DC INITIALIZATION

7/

Save DOS
processor
status

Set
processor
priority to 2

Yy _4-3

initialize
disk

INITDS |

\

Save DOS
input
interrupt

v

Set up DC
input
interrupt

i

Save DOS
output
interrupt

/
Set up DC
output

interrupt

ATVWS
Initialize
DR11 Inter-
rupt handle

ONCE
Initialize
address
buffers

3 4.34
NXTDSP
Bring up
first
display

'J 4-3
DSpPOUT
Initiate data
tablet burst

mod

P i

i
v RETURN ,

Smma S —

Figure 4-4

-86-



—— — —

)

\_TERM

4-31

DspouUT

Terminate
data tablet
input

4-3

DSPOUT

Erase
screens

DC TERMINATION

Release
disk driver

Restore DOS
output
interrupt

Restore DOS
input
interrupt

[Restore DOS
processor
statlus

Figure 4-5

-87-



PROCESS USER INPUT

( LOQP1 )

e' ) ) 4-14
A/éﬁg LOQP20
oordinates Refresh

screen{s)

LOOP50
Process SUB
command

]

RETURN

. ™
LOQPi5
fProcess
keyboard

Bagl

input read

4-13
LOOFP58
|Process GS
4 command

Figure 4.6

-88-



( LOORP50 )

Activate
graphic
cursor

Calculate
beginning
herizontal
‘bar position

PROCESS SUB COMMAND

Set beginning
position to
left edge of
screen

J

Calculate
ending
horizontal

bar posgition

Set ending
position to
right edge
lof screen

Calculate
beginning
vertical

bar position

Set beginning
position to
bottom edge
lof screen

ICalculate
ending
vertical

bar position

15et ending
pesition to
Jtop edge of
‘ sSCcreern

rter S
sectinn

B

Deactivate
graphic
cursor

Figure 4-7

-89-

Select
primary
screen

fcursor outpuf

Set up
graphic

strine




the data tablet cursor., The graphic cursor consists of a horizontal bar and a
vertical har intersecting at the point being tracked.

As the coordinates are being converted to the output string format, any
part of the generated cursor that exceeds the range of the data tablet (and there-
fore the display screen) is clipped to prevent wraparound vectors from appgaring
on the screen. Also, if the data tablet position being tracked is outside the viewing
area of the screen but still in range of the tablet (i.e., in the menu area), the
graphic cursor output string is deactlvated to eliminate unnecessary output to
the display.

The graphic cursor is sent only to the pri.ma;? screen, The primary .

screen is that screen so designated by the application program through an Auxiliary
Screen request, The default is screen 1 (the screen with the keyboard).

Process Keyboard Input

The Process Keyboard Input (LOOP75 (Figures 4-8 through 4- 11)) processes
all input keyed-in by the operator at the display terminal.

Key-in field data is that data which is input in response to a key-in field
designated by """ characters in the text of the display. The positioning of the alpha-
numeric cursor always indicates the next available field position for such input.

There are two characters that have special meaning as keyboard input.
These characters are the carriage return and the rubout.

The carriage return character indicates end of input and causes the
data already keyed-in to be transmitted to the application program's designated
program. This routine must have access to the key page of the Display Library
for the display currently on the screen. If this 'page' is not currently in core,
the LIBINP routine reads it from disk where the library resides.

If there is no keyboard input prior to the carriage return, the alphanumeric
cursor is positioned at the next/first key-in field via the information in the key page.
1f there is prior data, it is passed to the application program 5 next program
{specified in the key page) via ROOTEX for proces sing.

The input data is set up along with other control information in the format
shown in Figure 4-12, Each parameter is described below:

Terminal ID: Identifies the user terminal through which the input was transmitted.
This value is significant only for multi-terminal systems.

Next Program: Contains the 4-character name of the program to be executed
within the application program to process the operator input.

Current Display: Contains the 4-digit decimal number of the display that is
currently being presented to the operator.
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OPERATOR INPUT INTERFACE PARAMETER LIST

Word 1 : . _-Terminal ID
Word 2 | ' Nelxt.Program
Word 3 Next Program
Wofd 4 ; Current Display
Word 5 Option Number
Word 6 Data Length
Word 7 Data Type
Word 8, etc.. | Data Buffer
Figure 4-12
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Option Number: Contains the number of the compose field or option selection
within the input display associated with this transmission.

Data Length: Contains the number of characters (bytes) of data being sent
to the application program. :

Data Type: Designates which type of input is beinig transmitted to the..
application program.

0 - data tablet option selection

1 - keyboard coméose field

2 - data tablet ima-ge de‘sign point

3 . keyboard image &esign character |

Data Buffer: Contains the input characfers (bytes) being transmitted to the
application program. '

If the key page indicates a next display is associated with the key-in field,
NXTDSP routine is executed to bring ap the display and then the next program
(also indicated in the key page) is called to process the data. If a next display
is not specified, the next program is called and the alphanurneric cursor is
positioned at the next/first key-in field of the current display.

The rubout character indicates that the character keyed-in previously
is to be ignored. If there is no previous data, the rubout is ignored. If there-
is data, the last character is deleted as input and the alphanumeric cursor is reposi-
tioned at the previous character position. '

If the keyboard input character is neither the carriage return nor the
rubout, it is saved as valid input providing the input field is not already full.
The key-in field is limited to the size specified in the key page. The keyboard
input character is then echoed on the screen. The character keyed-in to a key-
in field is displayed in permanent store mode over the ' ' character in the display
and the alphanumeric cursor is positioned at the next ' ',

Process GS Command

The Process GS Command routine (LOOP58 (Figure 4-13)) processes
the GS command input received from the data tablet whenever a point is selected
with the data tablet cursor. The graphic cursor is deactivated and the library
pen page is read into core.

The point selected must correspond to a pen option in the pen pége for the
input to be valid. The pen page is searched until the pen option matching the selected

point coordinates is found. If a next program is specified for the selected pen option,
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the parameter list is set up (Figure 4-12). If a next display is also specified, it is
brought up on the screen by the NXTDSP routine and the next program is executed
through the INVPGM routine. If a next program is not specified but a next display
iz, it is brought up by NXTDSP.

Refresh Screen

The Refresh Screen routine (LOOP20 (Figure 4-14)) initiates all refresh
mode output to the screen. This includes:

o graphic cursor in response to SUB command from the data
tablet,
o refresh message in response to Refresh Message application

program request, and
o keyboard input echo in response to keyboard command input.

4,2 Application Program Regquest Processor

The Application Program Request Processor (whose block diagram is
depicted in Figure 4-15) processes all display I/O requests from the application
program. There are 11 types of requests that are handled by this processor.
They are: ‘

o . tabular output

o new display

o one-line message
o character plot

o vector plot

o erase screen(s)
o refresh message
o hard copy screen(s)
o auxilia,l;y gcreen
o reset options

o high-speed output

The application program communicates its request to the Display Controller
through a standard parameter list as shown in Figure 4-16 with associated buffer
formats shown in Figure 4-17.
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APPLICATION PROGRAM REDUEST TO DISPLAY CONTROLLER PARAMETER FORMATS

Request : Parameters
Code Function 1 2 . 3
i Tabular Qutput Al © Aldata length) @ Atbuffer format A) @
2 New Display _A(2) Al(display name) A{overlay option) @
3 One-Line Message Al3) A(data length) A(buffer format A)
4 Character Plot ' A4) Af{data length) A(buffer format B}
5 Vector Plot | A(5BY A(data length) Albuffer format C)
7 Erase - A7) A(screen #)
9 Refresh Message A(9) A(data length) A{buffer format B)
10 Hard Copy A(1Q) A{screén #)
11 \ Auxiliary Screen Al A(screen #)
13 Reset Afl3) Aloption #) Q
14 High-Speed Cutput A(l4) A(data length} ® A{buffer format A)
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@ A() indicates address of parenthesized element.
@ See Figure 4-17 for formats,
(® Parameter 2 )

1 = refresh message

16 = terminate to DOS

32 = temporarily return to DOS
64 = return to Display Controller

(@) All data lengths are byte lengths,

(B) Parameter zeroed when output complete; must be
set before each call,

® 0 = new display replaces current display,
-1 = new display overlays current display,
next display = parameter 3 new display overlays parameter 2
new display which overlays current display.

Figure 4-16




PARAMETER BUFFER FORMATS

Format A
Char 2 Char
Char 4 Char
Char 6 Char

- T

Format B

Screen #

Character Size

Initial X

Initial Y

@e |0

# Characters

A (Characters)

®

Screen #

Character Size

Initial X

Initial Y

# Characters

A {Characters)

?

;

/—\

Plot 1

Plot 2

Figure 4-
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® Character = ASCII Character

@ Screen # = 1 screen 1
2 screen 2
3 both screens

() Character Size = -1 for refresh

vector plot message; otherwise not
used.

@ x
B Y

Plot Type = -1 solid

0-1023

0-800

(@ disconnects within a plot represented
by -1.

a plot buffer (series of %, y points
and disconnects) for refresh vector

plot message,

17



Each parameter is set up as the address of the value being passed as
the parameter. For all request types the first parameter is the address of the
request code number. The second and third parameters vary according to
request type.

All requests from the application program for output to the display are
directed to the primary screen unless a screen number is specifiable through
the parameter list. The primary screen is that screen to which the displays
are being directed by the controller. The default is screen 1 (the screen with
the keyboard), but is changeable through the application program Auxiliary
Screen Request. Additionally, all characters output will be the standard hard-
ware size even where specifiable through the parameter list.

Display Input/OQutput Executive

The Display Input/Output Executive (DISPIO (Figure 4-18)) is called
directly by the application program to execute 1 of the 11 requests listed above.
DISPIO determines which type of request is being made and calls the appropriate
routine to process it. When the request processing is complete, DISPIO
returns to the application program that called it.

Tébular Output - Request Code 1

The Tabular Qutput routine (TABOUT (Figure 4-19)) processes requests
for the output of data to the screen to areas predefined in the Display Library fill
page for the display currently on the screen. ' '

The location of the fill page for the current display within the Display
Library is calculated from the Display Library index and the appropriate block
is read into core from the Display Library by the LIBINP routine. Using the
information in the fill page, the first fill field is set up in an output string with
the data passed from the application program and sent to the display by the
DSPOUT routine. This process is repeated until (1) all the data from the appli-
cation program has been sent to the display or (2) all the fill fields specified in
the fill page have been used. The alphanumeric cursor is then repositioned by
the ALPCRS routine to the location it occupied before the tabular output was sent.

New Display - Request Code 2

The New Display routine (NEWDSP (Figure 4-20)) determines if the new
display is .to overlay the current display or replace it. If it is to overlay, it
then determines if a third display is to overlay the second. It then brings up the
appropriate displays accordingly by calling the NXTDSP routine.

One-Line Message - Request Code 3

The One-Line Message routine (ONELIN (Figure 4-21)) processes the
application program request for output of a message to the left side of the bottom
line of the display screen. This message is output in permanent storing mode.
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DISPLAY INPUT/OUTPUT EXECUTIVE

e

\ DISPIO _

Request
code
.o 4-19
TABOUT
=1 Tabular
output
4-20
=2 NEWDSP
New display
4-21
~ ONELIN
=3 One line 2n
message
4.22
PLCHAR
=4 Character
plot
4-27
-5 FPLVECT
Vector
plot
424
) ERASE
=7 Erase
screen(s)
4-25
REFMSG
=9 Refresh
message
4-26
T MMARDCE. 1}
=10 Hard copy
screen(s)
4-27 '
rOCCNTL
=11 =4 Control
screen
4.28.
=13 RESET
- Reset
'bptions
4_29 -
14 HSOUTP f_!
= High-speed RETURN
output
Figure 4-18
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TABULAR OQUTPUT

@__,,

Set up one
fill field
output string

4-31

DSpPOUT
Send fill
field

" More
tabular
gutput

Y

‘Figure 4-19

Calculate
location of
filt page
(D—
4-33 4-30
LIBINP ALPCRS
Read fill Restore
page ‘|lalphanumeric]
CUTrSor
Select
primary
screen RETURN
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NEW DISPLAY

NEWDSP

Set display
mode (over-
lay/now)

4-34
NXTDSP
Zring up
new display

( RETURN )

Figure 4-20

ONE LINE MESSAGE

ONELIN

NXTDSP
Bring up
current
displa

Select
primary
screen

Set up one
line message
output string

4.3

DSPOUT

Send one
line message

4-30

ALPCRS

Restore J
alphanumeri

cursor

i

( RETURN )

Figure 4-21



Therefore, if there already was a one-line message on the screen, a fresh copy
of the current display is brought up before the newly requested message is output.
The DSPOUT routine is called to perform the output. The alphanumeric cursor
is then repositioned by the ALPCRS routine to the position it occupied before the
one-line message was output.

Character Plot - Request Code 4

The Character Plot routine (PLCHAR (Figure 4-22)) processes the
application program request for a series of alphanumeric characters to be output
to any specified positions on the screen in permanent storing mode.

Each series of characters: specified by the application program is set
up in an output string preceded by the x-y position on the screen. The DSPOUT
routine is called to output the string to the terminal and the ALPCRS routine
repositions the alphanumeric cursor to its position prior to output of the cha.rac-

ter plot(s).

Vector Plot - Request Code 5

The Vector Plot routine (PLVECT (Figure 4-23)) processes the applica-
tion program request for a series of vectors to be drawn to any specified positions
on the screen in permanent storing mode. The output string is set up as a series
of x-y points. If a disconnect is indicated by the application program, a new
output istring is set up to begin another series of vettors. When the entire output
string is set up, the DSPOUT routine is called to send the output to the screen.

Erase Screens - Request Code 7

The Erase Screens routine (ERASE (Figure 4-24)) processes the applica-
tion program request to erase either or both screens. The eraseé command string
is set up for the requested screen(s) and DSPOUT routine is called to output the
command string.

Refresh Message - Request Code 9

The Refresh Message routine (REFMSG (Figure 4-25)) processes the
application program request for a series of alphanumeric messages or vector
plots to be output to any specified positions on the screen in non-storing ar
write ~-through mode.

The output string is set up as a series of character plots and vettor plots
except they are specified in write-through mode. This routine is only responsible
for setting up the output string. The actual output is done by the Refresh Screen
routine (LOOPZ20 (Figure 4-14)).
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CHARACTER PLOT

‘ PLCHAR )

Set up
character
plet ouipat
string

Add plot

characters

to output
tring

character

4-31
DSPOUT
Send
character
plot(s)

d 4-30
ALPCRS
Restore
alphanumeric
cursor

i

‘ RETURN )

Figure 4-22
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VECTOR PLOT

( PLVECT )

¥

Set up
vector plot
autput string

Set up
point in
output string

DSPOUT

Send vector
piot

( RETURN )

Figure4-23




ERASE SCREENS

( ERASE )

4

Select
screen(s)
to be erased

. | 4-31
DSPOUT -
Send erase

command

1

( RETURN )

Figure 4-24
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REFRESH MESSAGE

( REFMSG )

Set up
refiresn plot
output
string

aDisconnect 3

Set up Set up point
message in in output
output string string

Set up
refresh exit
in output
string
/
Activate
refresh
: : vector
message input
\ Set up
RETURN refresh
vector input

Figure 4-25
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Hard Copy Screeéns - Request Code 10

The Hard Copy Screens routine (HARDCP (Figure 4-26)) processes the
application program request to hard copy either or both screens. The hard
copy command string is set up for the requested screen(s) and the DSPOUT
routine is called to output the command string.

Auxiliary Screen -'Regues't Code 11

The Auxiliary Screen routine (DCCNTL (Figure 4-27)) processes the
application program request to establish a specific screen to be the primary
screen (the screen to which all display information is directed).

Reset Options - Réquest-Code 13

The Reset Options routine (RESET (Figure 4-28)) processes the applica-
tion program request to reset certain conditions established for Display Controller
processing. These options are:

o Deactivate rgfresh messages

o} Terminate execution - return to DOS
o Temporarily return to DOS

o Return to Display Controller

High-Speed Output - Request Code 14

The High-Speed OQutput routine (HSOUTP (Figure 4-29)) processes the
application program request for output of preformatted data directly to the display
screen.

If a previous output request is still being processed, the currently requested
output is stacked in a Display Controller table for later output. If there is no output
in progreés, the output of this requested data is set up and begun. The first byte
of data is moved to the output register and the cutput interrupt is enabled. The
remainder of the data from the request is output on an interrupt basis by the
OUTINT routine.

4,3 Comrmon Routines

There are several routines that perform general functions required by
both the User Input Processor (Section 4. 1} and the Application Program Request
Processor (Section 4, 2). These routines are:

o Position Alpha Cursor - ALPCRS
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HARD COPY SCREENS AUXILIARY SCREENS

( HARDCP ) DCONTL

i
Select Set primary
screen(s) screen
to be hard
copied
. 4-31 -
DSPOUT
Send hard RETURN
copy '
cornrnand
Y
‘ RE TURN )
Figure 4-26 Figure 4-27
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RESET CPTIONS

Deactivate
refresh
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Set DOS
termination
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buffer interrupt
Restore
DOS input
interrupt
I
Save DOS Set up DC Save DOS
Return Y input input Joutput
a DC interrupt interrupt interrupt
N
Set up DC
output
interrupt

‘ RETURN ’

Figure 4-28




( HS5OUTP )

Raise
processor
priority to 7

Lower
processor
priority to 5

output

< to
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byte to
output
register

Enable
output
interrupt

( RETURN )

HIGH-SPEED QUTPUT

Stack ocutput

request

» RETURN )

Figure 4-29
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o Send Comﬁand String to Display - DSPOUT

o Call Next Program - INVPGM

o Read Display Library - LIBINP

o Bring Up Next Display - NXTDSP

o Set Up First Key-In Field - KEYSET

Posgition Alpha Cursor

The Position Alpha Cursor routine (ALPCRS (Figure 4-30)) sends the
alphanumeric cursor to the x-y position set up in the output string by the
calling program.

Send Command String to Display

The Send Command Strlng to Display routine (DSPOUT (Figure 4-31))
processes all output requests whose output strings are formatted by the Display
Controller (i.e., all output except High-Speed Output requests from the application
program). This routine sets the cutput upas a H1gh Speed Qutput request and
calls DISPIO to process it as such.

Call Next Program

The Call Next Program routine (INVPGM (Figure 4-32)) calls the applica -
tion program to execute the next program indicated in the parameter list (Figure
4-12) set up by the routine that called INVPGM. INVPGM initiates the data tablet
to send-peint mode so that the application program processing will not be interrupted
by data tablet input. INVPGM calls the Executive (ROOTEX) which in turn executes
the next program.

When the next program has completed processing, INVPGM reestablishes
burst mode for data tablet input.

Read Display Library

The Read Display Library routine (LIBINP (Figure 4-33)) reads the
Display Library block number as set up by the routine that called LIBINP,

Bring Up Next Display

The Bring Up Next Display routine (NXTDSP (Figure 4-34)) processes
the request for a display to be presented on the screen. DSPOUT is called first
to erase the primary screen unless the next display is to overlay the current
display. If the display to be brought up is specified as PREV, the display history
table is accessed to determine the name of the previous display. If the next display
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is not the current display, the Display Library index is read by LIBINP and then
searched for the next display entry, (If the next display is the current display, its
index entry is already in core.)

Using the index, the location of the text page is determined. The text page(s)
is read by LIBINP and output to the screen by DSPOUT. If a second overlay has
been requested, this entire sequence is repeated, '

KEYSET is called to set up for the first key-in field, and position the alpha-
numeric cursor accordingly. The graphic cursor, the refresh message, and the
keyboard input echo are all deactivated.

Set Up First Key-In Field

The Set Up First Key-In Field routine (KEYSET (Figure 4-35)) processes
the setup of the first key-~in field in the current display (if one is present). The
routine first reads in the key page' for the current display from the Display Library
through LIBINP, Using the key page information, this routine sets up appropriate
counters and pointers and then positions the alphanumieric cursor at the beginning
of the first key-~in field. '

4.4 Input/Qutput Interrupt Processors

The Input/Qutput Interrupt Processors perform all I/0O to the terminal through
the input/output hardware registers. They both process on an interrupt driven basis.

Cutput Interrupt Processor

The Output Interrupt Processor (OUTINT (Figure 4-36)) moves the next/
first byte of output into the output register. {The High-Speed Output routine(HSOUTP
(Figure 4-29)) is responsible for initiating the output process and stacking waiting
requests, )

When the OUTINT routine determines that all bytes have been sent for the
current request, it sets the output string length in the output requestor's area to
zero to indicate completion. If another oufput request is waiting, it removes it
from the wait stack and moves the first byte of the output string into the output
register, thus initiating the next request.

All entries to this routine are through the output interrupt address set up
by the Initialization routine (INIT (Figure 4-4)).

Input Interrupt Processor

The Input Interrupt Processor (INFPINT (Figure 4-37)) processes all
input received through the input register and sets it up for further processing by the
User Input Processor (Section 4. 1). This input includes data tablet input and
keyboard input both received one byte at a time, -
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INPUT INTERRUPT PROCESSOR
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Data tablet input is received in a series of five bytes, a command byte
followed by four coordinate bytes. The command byte is either a SUB, GS, or US.
From data tablet input only the SUB command, its coordinates, and the GS
command are saved for further processing. All other bytes are ignored.

If the input is not part of one of the valid five byte input strings mentioned
above and determined not to be noise input, it is saved as keyboard input.

All entries to this routine are through the input interrupt address set up
by the Initialization routine (INIT (Figure 4-4)).

4,5 Disk 1/O Handling

The two routines in this area are called to perform all 1I/O to the disk.

Initialize Data Set Device

The routine (INITDS (Figure 4-38)) which performs this function issues
a DOS system macro to initialize the specified device to insure that the device
driver is in core for subsequent I/O operations.

Read/Write Data Set

- This routine (LKTRAN (Figure 4-39)) performs the basic function of
reading and writing records from and to data sets on disk. It performs error
checking prior to and foltowing the I/O function performed. This checking is
done to determine if the data set to be read or written exists, if the record number
to be read is valid, and if any error occurred on the I/QO operation. A return
parameter is set accordingly.

4.6 Executive
The Executive (ROOTEX), as shown in Figure 4-40, directs the input from
the display to the appropriate application ''next" program. After determining that

the indicated next program is a valid program, ROOTEX gives contro! to the
required routine, ' - _
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5, DISPIL.AY LIBRARIAN

To minimize the on-line core and time requirements necessary
to create each individual application program oriented display and to
provide a completely general graphics capability, all displays are pre-
formatted by an off-line Display Librarian. The librarian accepts card
images of the text and control information defining each display and
creates a ""book' of displays.

The display book resides on disk and contains a display chapter
for each display within the book. A display index is generated by the
librarian defining the location of each display chapter within the dlsplay
book. Each chapter is further sub ~divided into two ''pages' :

o Text Page
o ‘Control Page

The text page of each display chapter contains display text infor -
mation in an expanded format consisting of embedded graphic control
commands. The text page exists in a format that is ready for immedjate
generation on the display screen and requires no editing, scanning, or
unpacking in real time. The control page is made up of the pen, keyboard
and fill pages that provide the control information needed by the real
time Display Controller to respond to tablet pen and keyboard inputs
and application program fill-in requests.

During real time operation the Display Controller, upon detecting
a tablet pen selection or a keyboard input, uses the control information
associated with the display being viewed to determine the user specified
action to be taken.

The primary purpose of the Display Librarian is the creation of
the preformatted display book from user defined input. To insure that
the data can be correctly displayed and operated on during real time
operations, it is necessary for the Display Librarian to perform extensive
error checking on the user's input data prior to creating the display
chapter on disk. The librarian can therefore serve as a display assembler
and aid the user in defining his displays. During the processing of a
display, records that contain errors are listed along with messages
describing the errors. Each display must be completely free of errors
before it is added to the display book on disk.

-127-



5.1 Display Book

The display book is a sequentially organized contiguous file on
disk consisting of the display index and a display chapter for each display
within the book. Figure 5-1 presents the process by which the display
hook is generated and the organization of the display chapters and the
display index on disk.

5.1.1 Display‘ Index

The display index is the first record of the display book and defines
the location of each display chapter within the display book file. The
display index is segmented into 256-word blocks; the format of the index
is presented in Figure 5-2, If more than one index record is necessary
to define the display chapters, i.e., there are mowre than 50 displays in
the "book, ' additional index records are placed at the end of the display
chapters. The first word of each index record contains the relative block
number of the next index record.

The relative block number of the display chapter is the relative
block number within the display book file of the first text page block. The
blocks within a display chapter are organized sequentially as text blocks
followed by control blocks. If any of the blocks are not required for a
display, the appropriate display index entry is set to zero. The display
name is an integer between 0001 and 9999 defined by the user's input
card.

The Display Controller reads the display index blocks, locates
the appropriate display chapter index by virtue of the display name, and
then uses the relative block number of the display chapter to access the
display within the display book file.

5.1.2 Display Chapters

The display chapters are divided into two '"'pages': the text page(s)
and the control page(s). The contrbl page(s) is made up of the pen, keyboard,
and fill pages. The text and control pages are segmented into 256-word
blocks.

Text Pa ge

The text page contains the information that is to be displayed to the
operator. This information consists of embedded graphic orders, character
control orders, alphanumeric information and special symbols that have
meaning to the operator and the Display Controller. The '"#' symbol defined
by the user input indicates locations where an application program may fill-in
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DISPLAY INDEX FORMAT
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tabular data. The "#'" symbol is replaced by a blank within the text page
when a display is presented to eliminate the need to refresh the entire
~display picture when an application sends data to the screen. The data
is displayed in the format initially defined by the "#'" symbols. The "} "
symbol indicates keyboard input areas and is replaced by an underline

{_) character within the text page and display picture. The pen option
areas are defined to the Librarian as the area between the two enclosing
symbols "<'" and ">.'" The characters within the symbols are displayed
on the display picture and comprise one pen option area.

In addition, four character sizes are supported by the Display
Librarian and character control orders are defined within the text page
to display the different sizes. Any combination of the character sizes
may be defined for a display and the Librarian will insure the correct
‘spacing both horizontally and vertically. Although multiple character
sizes are supported by the Librarian, they are only functional when the
hardware capability exists.

Control Pages

The pen, keyboard, and fill pages are grouped together under the
general category of control pages because they supply the control information
used by the Display Controller during real time operation to process inputs
to the respective fields.

Pen Page

The pen page of the display chapter contains the control information
necessary to define the areas of the display text that may be selected with
the graphics tablet pen. The format of the pen page is depicted in Figure
5-3. Each pen entry is 7-words in length consisting of:

o the X., Y-coordinate of the first character within the
pen field,

o the AX and AY of the last character within the pen field,

o} the next display to be presented to the user when this

pen field option is selected with the tablet pen, and

o an optional 4-character application prograrh name to .
be given control when this pen field is selected.

The Display Controller determines the dimensions of the pen field
from the starting X-, Y-coordinates of the first character and the A X and
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PEN PAGE FORMAT
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Program Name

Figure 5-3.
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4 Y of the last character in the field. When the tablet pen input is received
by the Display Controller, its coordinates are checked against the
dimensions of each pen field within the pen page to determine which option
was selected. When the selected option is found, the next display and

the next program associated with the pen field are displayed and executed.

Keyboard Page

The keyboard bage contains the following control information for
each compose field within the display text (see Figure 5-4):

5 . the fotal number and size of characters within the compose
field, '
o the X-, Y;coordinaté of the firét gharacter within.the field,
o . the next Aisblay namé. to be prersented tq the Op.c_gl;atc;,\r, and
o the next program name to receivéith.e corﬁpése data.‘

The Tektronix keyboard permits the user.to enter alphanumeric
characters into computer storage for transmission to the application program.
The cursor keys on the keyboard control the compose field where the data
will be placed. As each character is entered, it is displayed to the operator
in one of the character slots indicated by the underline ( ) character for
verification and editing. After entering the data, the user presses the
transmission key to pass the data to the application program associated
with the compose field.

Fill Page

All areas of the display text that are available for application program
tabular data output must be predefined to the Display Librarian by the special
symbol "#." The librarian constructs a fill page entry for each of these
areas defining their location within the display text, Each fill entry is de-
limited by either a non-# symbol or a new display line. The format of the
fill page is depicted in Figure 5-5,

5.2 Librarian Processing Flow

In creating the user's display book, the Display Librarian program
executes five levels of processing. These five levels include:

1. Control card processing
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KEYBOARD PAGE FORMAT

16-bit words

# Compose Fields in the Display
\

Character Size | # of Characters
X -Coordinate of First Character COMPOSE
FIELD

Y -Coordinate of First Character ENTRY

Next Display Name

f—— 4-Character Next —

Program Name

Figure 5-4
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- FILL PAGE FORMAT

16-bit words

| _# of Fields in the Display

Character Size # of Characters FILI.
: . FIELD
X ~Coordinate of First Character ENTRY

Y -Coordinate of First Character

Figure 5-5
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2. Pen, compose, and line card processing

3. Text card processing
4. QOutput formatting
5, Cleanup

Levels two, three, and four are executed for each display being defined
whereas level one is executed only when display contreol cards are detected
in the input stream and level five only upon receiving an end-of-fun
indication, Figures 5-6 and 5-7 present a general flow of the Display
Librarian from job initiation to job end.

The following subsections describe briefly and depict in flow-
charts the processing done by the librarian program on each of the above
mentioned levels.

5.2.1 Control Card Processing

The output option card and delete cards are processdd on this
level (Figure 5-8). If an output option card is received, the appropriate
option flags are set; if the update option ("U'} is specified, the index
of the old display book is read and maintained in core. The program then
returns to read the next input card.

If the control card read is a delete, the display name specified in
the card is compared against the display names in the index until the
display is found or all entries are checked. If the display is found, the
index entry for the display is deleted and the message DISPLAY xxxx HAS
BEEN DELETED FROM THE LIBRARY is written to the printer. If the
display name is not in the index, the message DISPLAY xxxx NOT FOUND
IN LIBRARY is written. ‘

5.2.2 Pen, Compose, and Line Card Processing

It is on this level of processing (Figure 5-9) that the librarian
program begins building the pen and key entries (Figures 5-3 and 5-4)
in the display contrsl page(s).

In processing a pen card, the names of the next display and next
program are stored in the pen page. If the X-, Y-coordinate positions
are presemt on the input record, the AX and AY are calculated and all
ate placed in the pen page completing the entry for the pen field. In
the cases where the X-, Y-coordinates are not on the pen card, the pen
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Figure 5-6

-137-



DETERMINE RECORD TYPE

5-9
PROCESS ) -
P - ™
rocess { )
input record ] ’\EEZHRN

5-10
TEXT
Process
text data -
5-12
OUTPUT

Format and
write putput

Setmerror
for illegal
card

Figure 5-7

-138-



CONTROL

Set flag(s)
| for cutput
] option(s) .
selected

RETURN

PROCESS CONTROL RECORDS

Check for
valid display
name

S=source listing
P=printed picture
L=create new library
U=update old library

Check index

for corres-

play name

ponding dis- |

Delete display
records-are valid
orily when "U" option
is specified

t lof library

LKTRAN
Read index

to be up-
Hated P

Set error for
display not
found in
{library

—(

Invalidate

display entry
JJin index

—(

Figure 5-8

-139-



PROCESS

Check for
valid next

display namef

and save

PEN, COMPOSE, AND LINE RECORD PROCESSING

Determine Check for Determine if{
type of line Jvalid next within limits
being defined program of screen

: name & save and save

Check for .

Determine 1
coordinates

valid next a_re_wii:hiin
displaylname limits o
screen
Jand save -
Check next Save charac- Save
program ter/line coordinates
name and values if in vector
save within limits table
Save length
lof compose
field
( RETURN )
Figure 5-9
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field entries are completed during the text processing (level 3) when the
pen field characters "< and "> " are encountered in the display text.

On receiving a compose card, the librarian saves the next display
name, the next program name, and the compose field length in the key-
board page. The remaining information is supplied to the compose field
entry during the text processing.

If the input record received, is a line card, the program determines
the type of line being defined and compares the values specified against
the limits allowed. If there is no error, it enters the specified values
into either a coordinate table or a character/line table, Values entered
in the coordinate tablet are not operated on again until the fourth level
of processing when they are placed in the display text page in the form
of vector commands. The values placed in the character/line table
are converted to X-, Y-coordinate positions during text processing when
the specified character number and line number -are encountered.

5.2.3 Text Card Proces smg '

During the text card processing (Figures 5-10 and 5-11), the
librarian program performs three functions. These include verifying
that the users text data can be successfully generated on the display
screen completing the pen, key, and fill page entries and converting
the vector entries in the character/line table to X-, Y -coordinates.

In determining whether the text can be generated on the screen,
the librarian verifies that each text input record does not contain more
characters than can fit on a single display line (i.e., 74 size 1 characters,
37 size 2 characters etc.}, checks each character on the line to insure
that it is displayable and verifies that the number of text lines does not
exceed 35 (size 1). The pen field defining characters ""<'" and "> "
and the change character size specifications are not included in the text
character count.

On detecting a compose or fill-in character in the text, the Display
Librarian stores the X-, Y-~coordinates of the field in the key or fill
page along with the present character size and, for fill field, the number
of characters in the field. For compose fields the number of compose
characters contained on the input record is compared against the value
specified on the compose card to insure that there is ho error in the fieid
definition. '

When pen field characters are encountered in the text, the X-, Y-
coordinates are saved in the pen page along with the calculated & X and
A Y to the end of the field.
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While the text characters are being "verified, '' the Librarian
determines from the character/line table if a vector initiation or termina-
tion is specified for the present character/line position. If so, the
character/line specification is replaced in the table, with the actual X-,

Y - coordinates.

After each text record is read and verified, it is written to a
scratch {file on disk to be later operated upon by the output formatting
routines.

5.2.4 Output Formatting

Upon receiving a display End record, the librarian enters the
fourth level of display processing (Figure 5-12). It is on this level that
the printed picture of the display is generated; if there are no errors
in the display definition, the preformatted text pages are created and
added to the display book along with the control pages.

Each text record for the display is retrieved from the librarian
scratch file, formatted to effectively represent how the data will appear
on the screen, and printed on the user assigned output device. If there
are no errors, the display data is stored in the text page along with the
necessary control commands to display on the screen. After all the text
records have been retrieved, preformatted in the text pages, and written
to the printer, the librarian uses the X-, Y-coordinates from both the
coordinate table and character/line table and creates the display control
commands to cause the generation of the specified vectors. These commands
are stored following the user defined text data, thus completing the pre-
formatted text page.

Upon completion of the text page, the Display Librarian adds the
newly defined display to the display book on disk and updates the index
to reflect its presence.

5.2.5 Cleanup

When attempting to read the next user input record the Display
Librarian receives an end-of-job indication, this final level of processing
is executed (Figure 5-13). If a new display book was created from the
user's display data or an old book was updated without any of the old
displays being deleted or replaced, the librarian adds the display index
to the book on disk and terminates. If, however, during update of a
display book, one or more of the old displays was deleted or replaced,
the librarian at this time compresses the display chapters and the display
index to eliminate all unused areas and then terminates.
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6. PROGRAM DISPLAYS AND QUTPUT

6.1 Program Displays

The user interacts with VIDS and controls the VIDS operation by
responding to a set of displays which are placed on the screen, These displays
are;

o Mode Selection (see Figure 6-1)

o System Parameter Selection {see Figure 6-2)

o) System Parameter Selection (Post-Analysis) (see Figui'e'6-3)
o Aircraft Selection (see Figure 6-4)

o Aircraft Dependent Parameters Selection (see Figure 6-5)

o Aircra.ft Dependent Parameters Selection (Post-Analysis)

(see Figure 6-6)

6.2 Program Qutput

Depending on which options are selected from the above displays, data
will be output in one or a combination of the following methods:

o) Unprocessed data recorded on magnetic tape.

o Display of vortex information in tabular form (see Figure 6-7).

o Display of vortex positions as a function of time (see Figure 6-8),
0 Display of vortex locations in an X-Y coordinate system

(see Figure 6-9),

o Display of raw data with vortex centers marked (Scatter Plots)
{see Figure 6-10).

ol Listing of raw data.

6.2.1 Magnetic Tape Output
Data is recorded on the magnetic tape in the following format:
o One file per flyby.

o] One or more fixed length records per frame (1 record for
each 1000 data points or portion of 1000) of LDV data,
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Data from each LDV system is contained in separate records.

There is no fixed order of records corresponding to a given
LDV system. '

Each record contains 4009 integer words defined as follows:

- IFLY - flyby number,

- IFRM - frame number, A positive value indicates
that the data was received from VAN l. A negative
value indicates that the data was received from VAN 2,

- ITMINT (2) - two words containing the time that the
first data point was received for this frame,

- ITMEND (2) - two words containing the time that the
last data point was received for this frame,

- IDAY - number of the day of the year.
- IPLN - index for plane type.
- NUMPTS - number of data points in a frame.

- IX - 1000 word array containing the X-coordinates for
the data points in counts.

- IY - 1000 word array containing the Y-coordinates for
the data points in counts. ' '

- INTENS - 1000 word array containing intensity and
filter information for the data points in counts. Bits
0 through 6 contain the number of filters and bits 7
through 14 contain the intensity of the point.

- IVEL - 1000 word array containing velocity informa-
tion for the data points in counts. Bits 0 through 6 contain
the maximum velocity. Bits 8 through 14 contain the
peak velocity.

6.2.2 Time-Based Plots

Time-based plots (see Figure 6-8) are generated according to the
following format:

o]

o]

The screen is divided into four quadriles.

VAN 1 data is displayed in the top quadriles,
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Q.

o]

VAN 2 data is displayed in the bottom quadriles.

ﬁeight of the vortex centroid as a function.of time is
displayed in the left quadriles.

Horizontal location of the vortex centroid as a function
of time is displayed in the right quadriles.

The maximurﬁ time that may be displayed is 90 seconds.

An "' is used to represent the port VOI‘téX-

An "o'" is used to represent the starboard vortex.

An "s'" is used to represent a single vortex.

6.2.3 X-Y Plots

farmat:

X-Y piots (see Figure 6-9) are generated according to the following

VAN 1 data ig displayed on the top half of the screen.
VAN 2 data is displayed on the bottom half of the screen.

The vortex centroid is located in an X-Y coordinate system
with frame 1 data represented by an A, frame 2 data by a

B, etc,, for the first 26 frames. After 26 frames the cycle
is repeated,

6.2.4 Tabular Data

format:

Tabular dé,ta. {see Figure 6-7) is displayed acéording to the following

VAN 1 data is displayed on the left half of the screen,
VAN 2 data is displayed on the right half of the screen,

A frame of data is entered as a blank line if there are 0
data points or more than 1000 data points.

The headings of the columns are:

o]

O

FR - 2-digit frame number, If the frame number is greater
than 99, only the right 2 digits of the number are displayed,

DATA PTS ~ number of points contained in this frame of data.
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o COR PT - number of data points in the correlation area for
a vortex. P represents port and S represents starboard,

o NOISE - the number of noise spikes which were found in pro-
cessing the vortex information, P represents the number
found while processing the port vortex and S represents the
number found while processing the starboard vortex.

ANGLE - MN represents the minimum angle at which a data
point was found during the scan, - MX represgents the maxi-
mum angle at which a data point was found during the scan.

(=]

o PK VEL - P represents the peak velocity found in the po'rt
vortex. S represents the peak velocity found in the staboard
vortex,

o TIME - represents the time at whichthe vortex centroid was

found with respect to the time that the first data point was
received from this flyhy.

o PORT POS - gives the X and Y centreoid values for the port
vortex., ' ‘
o STARB POS - gives the X and Y centroid values for the

starboard vortex.
6.2.5 Scatter Pldts

Scatter plots (see Figure 6-10) display raw data points showing their
location in an X-Y coordinate system and their velocities within ten ft. /sec.
and also show the vortex centroid. The points are represented by numerals
0-9 with the following velocity correspondence: : |

-0 20-30 ft, /sec.
-1 30-40 ft. /sec,
-2 40-50 ft. /sec.
-3 50-60 ft, /sec,
-4 60-70 ft. /sec,
-5 70-80 ft. /sec.
-6 80-90 ft. /sec.
-7 90-100 ft; /sec.
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-8 100-110 ft, /sec.

-9 110-120 ft, /sec.

The points having the ten highest values are represented by
the corresponding first ten letters of the alphabet and their
values are printed on the bottom of the display.

The centroids are represented by two large V's.
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S5- 1 DISPELE INPUT
= 1 IMITIALIZE BUFFERS

_%9‘[-



ATUWIS MACKLD URES-21A @l-JAM-72 00:05 PRGE 1

1 MNLIST O TTH
2 CTITLE  ATUAS -
3 MCALL . PARAM, . EXIT. . AITR
3 GLOBL  LOOPZ A
5 'BLOBL  DISPIf
6 ‘GLOBL  LOCK
7 'GELOBL  FTOR, INIT1.DISABL
8 GLCBEL . FIRSTA
3 _GLOFL.  STORES
10 JGLOBL  WADR, FWRIT, NEXT, GECND, LSECT
11 . . : . "GBLOEL  BUF
12 "GLOBL  BUFSAT, BUFST, FRAMES, SFLABA
13 I GLOBL INTAE, INTAR
14 ‘ : GLOBL  HEADR
18 .. lGLOEL  FILN,BUFt
16 : TELOBL  ATULS,HALT. BUSY
17 " GLOEL TNITDS, LETRAN, LNKBLK
19 , - GLOEBL INTAL, INTEL
19 - GLOEL. INTBA: INTEB
22 'GLOBL  DISABL, IFLD
21 o : "GLOBL  FCNTR. FOWTW
23 - L GLOBL LRSEL
23 -GLOBL INIT
24 "5L0BL  FURST
25 ‘GLOBL.  STORA.STCRB ,
=" _ CELOBL TNITEF: FIN, SA, WRITE
~ gg ©0eRED - PABGM
. ) L o
S\ Ay .MACFO © PUSH iGAVE REGISTERS
39 : ' MO R@.—(SP) :
A1 : Moy R1.—(5P)
32 MO R2.—(SP)
32 : MO B3, —(5P)
34 : o0 MO R4, —i{SP)
a5 5 MO RS, ~ (5P}
gg %5 . CEMDM '
35 s & JMACKD POP ; RESTORE REGISTERS
= & g: MO (GP )+, RS
42 o . MOU (5P)+, R4
41 = MOV © (SP)+, E3
43 : = MO {SP)+, B2 ’
43 = MOU (5P + BRI :
44 ~ MO CSPY. R
a5 A ‘ . CEMDIM



ATULIS

-99'[—

LERILENTa ) £ MG PR 1

15v7¢72
157778
Gae300
300

167762
167762
Qea31a
PRY306

167754
167752
167758
QG320
QRAZ0e

P10
GHE1 40
QEALEA
QABRHEA
QEgRY2
QRS20
QO3B
GRa314

MACRY VROS-918 @1-JRM-72 2995 POGE :

LF—11 DEFIMITIOMS

(BUFA=18777Z
SREGA=167778
VECTR= 309
LEVLA= Zpe

OBLIFB= 157 7ES
SEEGE=1&7760
VECTH= 310
LEVLE= 3200

TR 167754
DRUFT 157752
HRELD 157758
WECTC = 328
LEULC = 39@

LEUS = 100
ILED = 148
IMEDC= 102
CNT = @

2

1DR-11 A CUTPUT BUFFER

iDR-11 A STATUS REGISTER

y INTERRUPT WECTOR FOR DiR-11 R
i INTERRUPT LEVEL FOR DR-11 A

sDE-11 B OUTPUT BUFFER

sDE-11 B STATUS REGISTER

: INTEREUFT UECTOR FOR DR-11 B
i INTERRUPT LEUEL FOR DE-11 B

sDR-11 © INPUT BUFFER

sDE-11 © OUTPUT BUFFER

i0E~-11 € STATUS REGISTER

i INTERRUPT WECTGOR FOR DF-11 C

i INTERRUFT LEVEL

{5y FOF DR~11 C

iEMAELE A AND B IMTERRUPTS
iEMABLE § INTERRUPT DR-11 [

HWORD TOUNT

sBLOCK COMTROL WORD

i BUFFER BUSY



BTV

-191-

giﬂmﬂﬂ"lmh{_ﬁlml—‘

CRRe0e

QNN
GRERa4
ERH19
eaaa14q
YRR

00024
200036
GOOO34
AQR4E
GOGO44

2RRR5E
2R9a54
OROLG
VBG4
DBATS

(R34
ERE18E
pRG o2
QR 136
CRa11e
Qaa114
GEG116
QRALZR
GRe1EzZ
aoalz4
Qea1z6
PRA13E2

aReLE4

G136
@AD135
gRa142
229152
QeR156
Gopicd

elE6
D166
GER17e
Gogl e

@174

S el 74

DAGZDE

DED2a4
GRG0

Q1270
Bl2vea
12729
212720
@l1=7vza

BiZ70D
212722
@127v2e
Q127
Qla7ze

Q12708
pizvae
312720
%) bl
piZv1e

Bo48E7
RRPReR
DREYEY
@132
24567
REA2A6
QRESES’
516515 505
AESa
QOIS
QRSTET
QO AZE

ORERS

QR45eY
16767
Q15767
Q12767
@RRAdZ

0246
GRaZ4
DGR

@127e
Gea1e7?

QR4S 7

BR300
BRI
BEBEEG
BRRGDHEE
e ]

QB30
BEOAIAH
QOG0
GOBEH
alalol ]

GOa32R
BHa13e’
QR0
eeples’
DAY

DEROBAG
177772
PEAQREGE

1ee?ezs

apadce
157754°
Qoegaz’
PEBDE1

2001

200012

PoDESE

MRCRO URB5-1A @l-Jfr-72 @d:@5 PRGE 3

ATUWS
x4
HEN
o 3

CHTLC:

CHTLB:

4

4

IMTCA:
PR

151%10 5ln B
ulalzolelol

INTCB

{#
ATl =

HESEE
HALT :

SET UF INTERRUPT UECTORS FOR DR-14iA AND R

Fo
e
Mo
Mo
Moy

M)
Mo
Mz
MO
M)

Mo
oL
MO

oL
MO

JEE

M
JHP

JER

#UECTA, RG

#INTAQ, (RO +
#LEULA, (ROY+
#IMNTAK, (R2)+

#H_EULA, (R@+

#UECTE R@

#INTOR, (RG1+
HLEVLE, (Ra)+
#INTEL (B2 +
#LEULE, (R@3+

#UECTC, E@
#INTCA, (R +

T OHLEULL, (Fa)+

HIMTCE, {R2)+
# EULLC, (R@)

RSsINITDS

ﬁNTLE
ATl

EGSs LETRAN
FILN
BLOCK
BUF1

4

@
CHNTLB
AT

RS

RS, DISRBL
IEUFC, KFLN
KPLN HEADE

KETFLY -

#10,Re
. HLT1

K5, DISABL.

{ INITIALIZE INTERRUFT VECTDR A
,%gEQTIOH FOR REGUEST A, DR-11 8
;%EEQTIGN FOR REGUEST By DR-11 A

3 INTERRUPT UECTOR H
;LDEQTIDN FOR RERDUEST A. DR~11 B

,LDFQTION FOR REQUEST B, DF-11 E

P PS

s IMITIALIZE INTERRUPT VECTOR
§REQUEST A. DRE-11 C

s0SlH (LEVEL &2

i REQUEST B, DR-11 C

;P (LEVEL Bi

i ERROR
PYES

i READ

sRETURN TOQ DISFLAY COMTEOLLER

s INHIEIT DATA FOR THIS FLYRY
s FERD PLAME (D
iSET PLAME ID IM BLOCK HERDER
sSET START FLAG (@=4AIT, 1=START)
s RETURM :

ib0 STOP IMPUT



ATULS MACED URGL-910 @1-JaM-Y2 8005 PGE 3+

Eg QRE21¢  e127ET 200102  1777IeT ML #EUS, PEl G0 TO LEVEL (NE
3
Bl G215 i HLTL s
£1 PPH21E @15067 Q1045 TORRYS (L HMSERD PR MOSL
£2 gu2cd GLZTPET  QDooR2  0Re749 Mo #2, MTLO
£33 00232 04567  oDeopei JSR ES,DISED 360 TO LARGE CHARACTEERS
B4 QRR235  QReA3A ER HTS
65 0DU249  dl1lek' . HOED MCODE4
65 DEZ42  GR117R? v HORD MTLD
67 Gug244  @p1iv4’  WORD HMBEIS
=8 DeeZ5 HLTE:
B9 2REZ4e Q04587 DR0eRGR JSE RS DISPID t BLAMK SCEEEM
FE QRBE2SE DRRYGEE EE HLT4
71 2ER254  abiiled’ WOED MCODES
T Q256 291170 LHWOED MBLE
T3 @020 HLT4
74 000D DO45ET  QORe0RE JSR FE&.DISPIO sOLTPUT ERROR MESSAGE
TS ODOre4  oR4R3 BE HLTZ
Th G0O2nE  dolled? LHOED MCODEL
T OBa2ve oolzen’ JHORD MLGTHI
29 QOEZTe  GRiRon’ M%Sl: . WOED MSGE1
ki iy
g? DOR=74 HLTZ2:
82 22274 Q24557 oG JS5E ES,BISPIO sEERUEST DISPLAY 1
. 83 00RERE  AQ4a3 BE HLT3 _
- 84 2e03e2 &1ic2? . WORD MCODEZ
o~ 55 Q@504 Q01204° : - HORD MO TGP
oo 85 QeaZat 801176’ L HOED MHE
' 87 ee03le HLT3:
08 o0e3le gefisY  0000Qdk JHE LOoPZ
oo
55
S &

ALITVOD "oo.
SI 4DVd Ty



RTWS

—69'[-

GO0 = D FFda LIPS =

QA1 4
2314
DR300
PDRR3D4
HRE342
R34
BOGZE5H
2R354
PQR3ZES
PR35
GOR3I7H
ARR3I7A
DRRITE
BAGLA2

PRR404
@ERG424
QA6
OUR416
DOa416
D422
QRA42Z
GRB436

GBG446
QREA4E
G445
BEAAED
QRRHLE

QAERET?
QASHET
SASBEY
224757
Q16701
BA1eL3
@127aT
DRASEET?

@1z7ev
GRhas?
SS4AT

RR53a1
QaLeve
@127e7
(S S

GRE2AS

IE7ET

DacaaT
@lave’
HBa2as

MACRD URBS-Q1A @1-IdAN-72 22:95 PAGE 4

QRO
RFANAG
QREACRE
poe21a

BRXIGAG

2E0140
167772"

Qe 49
1e77e2"

1a7v¢ra’

1677’

Gaa14e
1e77ve’

1e777e’

1577547 DoQeEz’
et

(51900
gealee 16772’

P X

Ird

P X
M

IT2:

IT3:

INIT4:

ik
3
R 4
i

IT1::

~

INITIALIZE DR-11 FOR INFUT (A
PLISH

CLE FCNTR

£LE FONTLA

CLE FIN

JER PC, INITEF
HOU IFLD, Rt

EHE IMIT

MU # [WED» SREGA
CLR DELIFA

MoK #[1RD, SREGE
CLR OBUFE

BF T4 .
DEC Fl

EED INIT2

MCILS #IHED: SREGR
CLR CBUFA

POF

RTS B8

IMITIALIZE DR-11 T FOR INPUT

oL
CLE
roL
ETS

IBUFCKPLN
KSTFLY
#ILEDC, SREGC
RS

AND-OR B)

FSAVE REGISTERS :
sCLEAR FEAD FEAME COUNTER
sCLEAR WEITE FRAME COUNTER
sEESET TEST {WEF FLAB
PINITIALIZE BUFFERS

FHOT NOREMAL . GO CHECK
fINITIALIZE DR-11 4

i RESET A

s INITIALIZE BR-11 B

i FESET B

;50 RESTORE EEGISTERS AND EXIT

sINITIALIZE DR-11 A COMLY
i REEET A

+RESTORE REGISTEES #MD EXIT

YEMARBLE R IMTERRUPT FOR DR-11 C



ATULIS
DISABLE

“0LT-

G-I AR

1a

INPUT

ROR4E2
P42
PRRATE
BRARGE
BREERE
PRR512
D515
51516 1SV,
PORERE
GaEeE I
Q0546

BRA550
aeasse
200554

PoRRES

M0
Qiz"?19
22790
01271
RES26T
P56
2050677

BRR2a5

QASOGT
2O205

155050505

SR04

Eo 1505 Bl
o314

GPRR35
QPEORaGE
1E777a”
167760°

16775e!

MACED VROS-21R @i-JAM-T2 00w8 PREE S

LSBTTL DISABLE ImPUT
[MHIBIT DRTAR IMPUT

PLISH

P #DI1SARA, Re
MO #INTAM, (RFE)
i #DISARE. RG
ML INTEL, (R2Y
INC FIM

LR SEEGH

CLE SEEGE

FOP

RTS 3=

DISABLE INTEREUFT FOR DR-11 C

CLR SREGC
RTS RS
. HORD @

iSAVE RESISTERS
iDISARM DE-11 A

1DISARM DR-11 B

iSET TEST OUER FLAG
iCLEAR ENGBLE DRE-11 A
iCLERE EMEBLE DE-11 B
s RESTORE REGISTERS

i FETUREM



ATVS

INITIALIZE BUFFERS

-1L1-

s

B -3 O A e L T

1

1916005 0 S
ORREAR
GRS T74
PR
PG4
PG4
APPSR
ooa612
ORAS1E
BRI

oeenA2
BADEZE
s 1) 2]
RO
BoAE42
DEREAE
REAEED
BORESE
RERees
CPDELE
QEBETE
PERE 7o
BRRTEE
HARTTEG

LeR712 .

BaR71E
BOOTas
AT

aoa7E4

QRE742

REAT4E |
- @RAPSE

QOTTEE
Lty S
BRA7?TE
a0a7 74
2190
aa1064
@1e14
pelals
aRinz2
2E1a3e
21044

EEle4a
elese
Ppaiesa
Folesg

216781
@172

elz2a3
QRA5053
QREAE3
205301
Ga1svl

D17
@11267
B12283
alaved

211267

21ize3
ela7vel
Q1273
B1a3ae7?
Q11367
QasEE”Y
POSeET
sy
QeSaaT
BesSaa7Y
PRSET
eRsas’’
D12757
RLEPET
05067
BASLET
POSOET
oaseeT
BL2TFET
apsan’
DESHET
PRERETY
G557
PL=767T
oRs0EY
B127E?

20207

@l Bog’
alEed”
oullee?
pallze’
Gl 1427

MACED URSS-@1/R @ --JAM-72 90:05 PAGE &

DROIRG
SBOROOGE

QRPN
GRERRA

REOAEAG
GRGERRS

CRRZP0  QRRREZ
2OQPNZE

QUO2O0  ORRRE
PORORIG

00P00G
QORADCG
e

PBOROE

QOPANZE

POOOYOG

DODEREE

OOPOROG

PODBODE

Q00081 V0POAEG
PEOPOL  OPOOBIE
00R00DE
000G
POPOROG
GIOO0RG

GO0RA1  POPHESG
QOOPORG

e E]

PREOROG

DOBPOOT

QR0R01  QRPRVEG
QOOBOE

PEORQ1  GOPReRE

P 4
IMITRF:

IMITHL

LEBTTL

IMITIALTZE BUFFERS

INITIRLIZE BUFFERS (Rz=0.LTW1 R2=2,LDUZ)

PUSH
Mo
Mo

sk
CLE
CLRE
DEC
BHE

[y N
M3
ML
Moy

TICH

ru

Mo

MRS
MO
MOV
CLE
CLE
ClLE
CLE
CLE
CLR
CLE
MOL
Mo
CLE
CLE
CLE
CLE
MG
CLE
CLE
CLE
CLE
oy
CLR
Moy
POP
ETS

HORED
AORD
s WOED
- WORD
. WORD

BUF Bl
#EUFST, R2

(R21+,R3
BMET(EZ)
CHT(R3)
Rl
INITBL

#BUFST RF2
(B2, BUFSAT
(F23+.R3
#BB, BNBT(E3?
(E2) . BUFSAT+2
(F2).F3
#EE, BNET(RE3)
#STORES. B3
(R2)+,5TORA
(RE3),STORE
SFLAGA

LOCK
SFLA5A+2
FTOE

FTOR+Z
FIRSTA .
FIRSTA+=
#1, FRAMES
#1,FRAMES+2
BLISY

HADE

FILRIT

NEXT

H#1, NEXT+2
FUFST
FURST+Z
SECHO

L SECT

#1. LSECT+2
LLRSEC
#1.LRSEC+2

FC

MSG1
MSEL
{1562
MSEz
MSiE4

ERROR HMERSAGES

1SAVE REGISTERS
s PICK LIP BUFFER COUNT
sSET BUFFER START ADDREESSES

sFREE ML BUFFERS
;sCLEARR IWORD COUMNT

iSET IMITIAL BUFFEE FOR LDU1

iSET INITIAL BUFFER FOR LIM 2 -

;CLEARR FERD BUSY FLAG

s RESTORE REGISTERS
# FETUEM :



ATVLIS MARCED URBL-21R &l--JAp-72 80:05 PREE &+
INITIALIZE BUFFERS

e i
ES golose 117 125 124 MSE1 -« ST AOUT OF BUFFERS -
o esd (nllr] 117 106
DA 1RGe &4 1z 12%
221871 lee 196 105
Q1874 iez &3 Qe
GO1aTT? @43
g 201100 14 111 123 M&GE2: LB »Di%EK ERROE WRITE~
eallo3 113 B4id 195
Q2l1ds 122 122 117
2E1111 122 o 127
aal1l14 12z 111 124
eEiile 125
&1 2allze ia4 111 123 MSE3: LASCIT sDISK EREOR BEAD -~
01123 113 24 125 :
aa1125 122 a2 117
1121 22 B4 122
Gt 134 195 i@l 104
21137 B4
52 21148 111 116 111 =54 LASCTIT AIMITIALIZE FILE ~
QEi143 124 111 161 :
PeRiigs 114 111 132
PEi151 185 246 16
PE1154 111 114 125
PE1157 245
v B3 ik
- b4 221166 20083 MCODEL s LLOED 32
~ 55 @0llks  ORoRkz MCODE2: L LOED a
f“ BE oRlicd DRO@GT MCODEZ: L, WORED 7
67 ORlles ORR916 MCODE4: . WORD 14,
B8 GU1170 QLERaL MBLE ¢ . HORD 1
EY 201172 eoegns MT0 = . WEED 2
TH 01174 9340353 MEIG: LHOED 34933
TLoeallve  177PTT FMOME, ¢ - HORD -1
T2 QR1200 ORHZD MLETHL e L WHORD 1b.
TE IR1Z02 QRpAns L 2 . WORD %]
T4 00i2a4  OGea1 HOISE: HOED i
) il v sl LCSECT KESTFL
7o QU000 QRIDAER ¥STFLY: (LOFRD 0]
T 00002 OoR00e EPLM: . WORD @
o ) 4

73 02e0R1 " END

AIITVAD Y004 JC
g1 @OV TYNIOTHO



P

ATUWS MACRD URDS-@1A @1-3AM-72 20:0% PHGE &4
SYMBOL. TEBLE

ATUHS 002000RGE ATt G221 74R . BE = QREZ00
BLOCEK — O0@TGER BHET = 200eoz BUF = KEXEALE B
BUFSAT= $83Kdd 6 - BUFST = 3I¥E¥Y G HIFL = #kf¥ds G
BUSY = ¥XEKKE 5 CHT = GEDOAE CHILE  eedlz4R
ENTLC  222109R DISABL OQ@452RE DISAB1 oReSSoRD
DISARR= 020304 DiSARR= 08314 DISPIO= Xd4dsd G
FONTRE = 384000 G FOMTW = HKEEER G FILN = 3k 5
FIM = FAHHEE O FIESTA= $aey FRAMEZ= ik 5
FTOR = 3y G FURST = ks & FLURIT = 3k G
HALT VR2B4R0 HEADE = #¥4¥ & HL.T1 QEBZ1ER
HLTZ2 BEE2T4R HLT3 CORZLER HLT4 CR0250R
HLTS ARR245R IBUFC = 167754 IFLD = $243dd O
INIT DEA314RG INITEF  @00S6eRGE INITELl ©@Rsa4E
INITDS= ¥4 B IMET1 QOR442RE IMITZ  0e@37oR
IHITZ 22e494R INIT4 BEA422R INTAA = Ak o
INTHE = #AE¥LE G INTAW = XEEEEX INTBR = #3380 5
IMTBE = 3330300k IMTEW = oy G INTCA  @ee13eR
IMTCE  Q0RlEGE 4D = Gdl4i IWRDC = @@aide
EPLM DR @22 ESTFLY @@@@Q0R QP2 LEULA = 2203500
LEULE = @@0308% LEVLE = Q@300 LEUS = Qoeleg
LETRAN= #F¥¥¥R 5 LINEBLE= &¥¥4%¥ G LOCKE = HEKEEE G
LOOPZ = $¥43%%¥ 5 LLREEC = ¥X¥¥d¥ G LSECT = ®4¥iw G
MBIG 211748 ‘ MBLK PAL17ER MCODEL  @@1150E
MOODEZ  o@ll162R MCODES 9011548 MCODE4  eailoeR
MCS1 PRAZTER MDISP  201204R MLETHL ©e1Z@3R
HULL eel1202F FMONE Ge117ER MSERl  ealddcR
{561 HR1AEER MSisd 261126R MEGE3 Q31 120R
~MSG4 2211 49F MTHO 2R1172R MEXT = R4ERE% 5
?EEUFH = 167772 ORUFE = 167762 OEUFC = 187752
PC =XE0Ra 7 Poi = 177776 E& = SRS
Bl =21 Bz2 = 4200002 R3 =XA0BRO3
K4 =7 0RBa4 E5 = ZAA0AA R& = HEOYOA5
E7 = XA T Sak = EXEERR G SECHD = ®3¥% B
SFLAGA= 0k & s =X0DDBAG SEEGR = 167770
SEEBE = 1677EG SREGC = 167750 STORR = #XEKEE
STOEE = Hikkdk & STOFES= #4¥&sy & SR = 17757@
VECTA = 000300 VECTE = Q@319 VECTC = @o@3ze
WADE = ¥y o WEITE = ##¥¥¥s¥ &
. ABS., 020008 - 290
@al12as @l
KSTFL DH2GO4 ael

ERROFS DETECTED: @
FREE CORE: 11635, HORDS
ATHAS L3<ATVHE. 2
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BEAD DATA FROM Litt 1 oD 2 MACED UREeS-21a ol-JAMN-72 90:173
TRELE OF CONTENTS

“9LT-

4
5
G
-
="
g—

16—

R e

FEQUEST QCEMND OF FRAMED
FEAD DARTS FROM DE-11
SWITEH AND WEITE

HWEITE BUFFERS TD DISK
HMETTE BLOCE MO

INPUT BUFFEERES
CONSTRMTS



RERD DATA FROM LD 1 BnbD 2

- .
D =3 0T DI M) e

&
a3 Qo0

A

FMACED UR2S-G1R @1--JAM-72 0@:13 Pl 1

CUMLIST
.TITLE
.GLOBL
-BLOBL
ELORL
.ELOBL
.GLOBL
LELOBL
.ELOBL
.GLOBL
.BLOBL
JELOBL
LBLOBL
LELOBL
. ELOBL
N =
L GLORL
. BLUOBL
LELOBL
EL0BL
MCALL
SCALL
. PARAM

TTH

EEAD DATA FROM LDU L AND 2
FTOR

HEADR

FIRETH : .

HALE s FLIE T T MEXT » SECND
FILM:FIM, WRITE
éEEQQ.INTRleNTBHsINTEB
BUFSAT, BUFST . FERMES SFLAGA
INTRI INTEH, BUSY

FUEST

STCRES

LETEAM REGLIST

LMEBLE, FCNTHW
LOCK
HRALT

ELF

LEECT

STORA, STOKE
HATTE

- PARAM



EEAD DeiTH FROM LIty 1 AND 2 MACED WROS-016 @1--JAM-72 @@:13 PABE

=
1 PE
2 JECEO PL=IH P SAVE REGISTEERS
3 S B, 1% P}
4 0y
5 M
= i
7 ok
& M
9 . EMDH
1 .4
11 MRCEC FOF i EESTOFE REGISTERS
1z RIS [SE 4+, P
13 FCL (EF 4+ R4
14 ‘ RS (SP)+.R3
15 : B (SP 1+, RE
16 e (SPY+F1
7 M (SPI1+.Fd
18 . BT

-“8L1-

4 A0

XLITYOD J00d
g gOvd TV NIDIEO



FEAD DATA FROM LDV 1 AND 2

6L

10 00~ D 07 s DT

1@

VO340
H0162
alallo o %)

. BE2BE2

QRPEOSE4
BOAABE
daa1e
200012
021 4
200815
CRRQ042
S nls e
@1
alalalols
EROdTE
REA1LE
QORI

167774
DR384
167 7E4
200314
2AE245
Qee244

FMACED URS-@16 21-JAN-72 02:13

LEUK = 348
LEUS = lea
CHT - = @
BHMET = 2
HDE = 4
FMME = &7
TIMSL = B,
TIMS2 = 1@,
TIMEL = 12,

. TIMR? = 14,
EOF = 4@
BE = 2@
Bl = 1@
EOT = 2@
DATHO = B2.
SIZE = B.
SIZD = 248,

¥

IBUFR=167774
UECTH = 2@4-
IBLUFE=167764
LECTE = 314
TIM2 = 624&‘.
Tl = G244

PREE 3

i PROCESS. LEVEL 2

1 LORD COUNT

s BLOCK CONTROL

s HEFDER WORD

i FRAME MUMBEE. SECTOR. MUMBER |
i START TIME. HISH ORDER

$START TIME. HIGH ORDER

sREAD TIME . LOW DRDER
sFEAD TIME « HIGH ORDEE

i EMD OF FEAME

i BUFFEE BUSY

sBUFFER WAITING FOR WRITE
{END OF TEST

CHGL OF BaTA POINTS PER BUFFER

i DATA 1IORDS PER BLOCK

iDRE-11 A INPUT BUFFEE
iB FEGOUEST VECTOR ADDRESS LIV 1
iDR-11 B INPUT BUFFER
;B REGUEST VECTOR ADDRESS LW 2



081~

READ DATA FROM LI 1 aND 2

RECUEST ACEND OF FRAME:

=J I e LT

eON0RR
050990
BOORAS
0B00Z2
000026

UU@@S?
DRARE3
BRRE3E5
REGH42
QiS4
GEBased
TS
GG e
QBT
QDD 4
3R] G
Beglad
oa9112
PRal116

QEalz2

2oR1265
CEaA12E

BEE1 34

Qg1 5m
25154

R N

QUALED
@R les

POA164
BRO1E6

el
0174
DOA17E
PRG2a4
GRG21e
@224

wl=2veET
DEDEA2

SOS05Z
Qle2ds
BE27PE]
ga47eY
QRSZEE

Mﬁﬂi&

012757
212792

M167E3
BEAE302
@21374
BRS2G2
QaasZes
BASTRT
01337
@1E7vET
OPSEET

LEBEaZ

GER344
GRG0
167774

RI3442

2424
PRoZve’

gza51a’
D354’
BRER4E
Qiip444
B2350a’

CEazng

P0OIAD
PPORH4
167764

BEE312

QEE512"
PZ327E

MECRD URAS--21A

¥

HE 4

ik

IHTRA
17°777R!

INTRAL +
CRe304T

Racy
Boeens

K

ik

HE S

¥

INTAE :
1777Te’

IMNTARBL :
PRaR=14"

@1--JFg

CSETTL

To @@:13 PAGE 4

REGUEST

EEGUEST ATEMD OF FRAMED

L
PLISH
0

[
LDEC
THE
T5T
EME
IMC
Mo
FOF
FTI

CLRE
rd

EERUEST R

i
PLIEH
P

PO
DEC
BME
IHC
10
T=T
EHE
ML
IMHZ
POF
ET1

BLEUM, PS4
#4, R

[BUFA, B3

R2

IMTAAL
SFLAGA

HO3

SFLAGA
#IMTEA. VECTR

FIRSTALRZ)
BUFSATL{REZ1, K1
#EOF . BNET(E1}
Py SAK

FRAMES (B2

INTBRZ

FACEND OF FRAMED
{(MTEERUFT  OR-15 &

s TO LEVEL 7
sSAUE FEGISTEERES
sSET DATA HORD COUNTER

sBRING IM DATA AMD DISCRARD

iFirsT EOF

iSET FLAEG=MOT FIRST FEAME
$SET DRTR REMD ROUTIME L& 1

sFIEST EQF IMTERRUPT (T4 1
3 BESET FIEST DATA FLAS
iPICK UF POIMTER TO CURREMT BUFFER

3 5ET EMD OF FRAME IMDICATOR
$SHITCH BUFFERS

fE0 CHECE FOR MWEITE EEARDY

(EMD OF FEAME? INTERRUPT DRE-11 B

HLLELU  PSL
84, B2
LBLFE, K2

R
IHTHEl

#INTER, VECTB
SFLAGE

$SAVE REGISTERS
$5ET DATW WORD COUMTER

sERIME 1M BETA AND DISCARD

FSET INDIGCTOR FOR LDULZ

;F%RST EOF

i

;EET DETR READ ROUTINE LDU 2
sSET FLAG=MNOT FIRST FRAME

iFIRST EOF INTEREUPT LDV 2



READ DATH FROM LDU 1 aMD 2 MACRO URCS-01A @1-JAN-72 @2:13 PAGE &
EEAD DATH FROM DRE-11

é SBETTL EEAD DATA FEOM DR-11
iR - .
3 ;ﬁ 1FUT DRTA AMD DISCARD :
S GRO2R5 ‘ INTAL :
£ OROR2ZE  R12YRT  0gdv4 223276 M #4, CNTERA $SET HORD COUNT
7 P34 : TINTAdAT ¢ ' '
g 228234 Q16767 167774 23266 P TBUFA, DATA - 3BRIMG IN DATA WIORDS QND DISCARD
9 Q@247 @RE367 =364 DEC CHTRA
19 @22z46 201372 BME INTAL '
11 002250  DHEGRRZ - RT1 sEXIT
12 ) H 8
-13 ik
14 Gpezsz INTBlM:
15 29252 GLZ7ET  Q0DEeR4 023254 HOL #4, CNTER _
16 DE226E ‘ IHTBLL =
17 QPpR2ER  RI87RT 1677647 923242 Mo I1BLUFB. DATA s BRIMNG IM DATA AND DISCARD
18 0pe2en Q05387 023242 DEC CHTEB
19 @272 @1372 BHE INTEHL
29 00274 QPR RTI FERIT
=1 P . -
e i ¥
23 ;i FERD DATA FROM DR-11 A
&5 BOO2TE INTB& :
1 25 SOe27TE O1ZVEY  @R@34R  177Ve’ MOV #_ELX , PSI
= 27 Q504 PLSH : 15AVE REGISTER (Ro-R4)
E} 25 oQRZe vleTal ovleld Moy STORA.RFL . : sPICK UP STORE ﬂDDRESS PDINTEH
\ 29 PPAZ24  9lETeZ  QEeaH4d MO #4, B2 $SET WOFD COUMTER N
39 PRB3Z0 ] ITHTBAL :
31 200332 eleTel 187774 Mo 1BLIFA, (R1)+ BRIMG IN DATA WORD N
32 2e0E334  oeste DEC = iM=NFL
23 0RREAZE 001374 . EBME INTBAL ) iN=0, FIMISHED
34 R340 INTBR4Y ¢
S5 ponz4n elalez O34t Mo R, STORRIRS)
35 Q00344 15201 927514 o BUFSAT(REZ1.F1
27 2LAAEe  fRETED  afIdsle’ 5T FIRSTACES) s TEST FOR FIRST DATA
e Deuthd  2d1010 ENE IHTBAS iMOT FIRST
29 29358 916781 20682440 0ReRl0 L TIM<1,TIMS1(RL) ;SET ETAET TIME
40 PoE364 16761 eP6Z46° 290012 M) TIMKE TIMS2(EL)
41 QRR3TE  eEZE2 9235100 IMC FIRSTHAIRZY
42 @Rl 7Ve iNTERG ¢ '
43 00B3vE  BleTel  9vEl44’ Qeeeld Fau TIMAL, TIMRICRL ) 1SAVE TIME OF DRTA READ
44 GPA4Rq  RIETE]L  DR24E DReala ML TIMEZ. TIMEZ(RL}
45 a4l QOs2ve 9235140 IME AELFSAT(EZ) ; INCREMEMT WORD TOUNT
45 #AG41E  S27227 023514 QuedTs CHP ARLFSATCRE ), #DATHND ;s BUFFEE FULL
47 @424 103402 Y JBLO : IMTRAZ MO, GO EXIT _
45 PR - : - :
49 @g42e  G@47eT  GRR130 JER PC.SR . §B0 SLHITCH BUFFERS AND WRITE FULL
LE Q@432 INTEAE: -
TGl 20043 PRETRET  BEEGE6 ST BEGUST _ : -3 AMY REQUESES FOR NP]TES
E% ORA436 21418 . BEQ IMTBRY $MO. B0 EXIT
C4 2edd4de Q@577 02Zuld 12T : BLISY
CE 008444 102413 EMI INTEAY

S 2dad4n OULRTET Ghassd T=T LOCK



FERD DATH FROM LDU 1 AND 3
READ DHTH FROM DE-11

~“Z81-

=

@PR454
POO4GER
20047

Q474
@BE474
BoPEta

2% 1% ey
@512
aoes2R
G534
BHES4a
544
BRO544
AERSER
DRASER
DERESY
BEEEE
(61516 YN G

BL2VET

P12767
PO47E?

CReen

@127e7

A1e7e1
@lzves

BIETZL
BRE302
BE1.374
BISER2
ges2ac
QAIELTT

D02
a1 e
oo

AEEI43

DREEG
PBRBE4

1s77e4’

MACRD UR@S-211R8 @l-Jirk-72 0@:13 PRGE G+

POPES4
177776

17796

ik
IMTERT -

*
¥
h
R

A mr wd

THEB:

IMTER? -

3 X

It
MU
JSE

FOF
RTI

M
PUSH
Mo
Mo

MO -
DEC
BHNE
IMNC
IMC
BR

#2y LOZK
HLELIS, PSHY
PC,HRITE

160 CHECK (O URITE RERDY

FRESTORE REGISTERS (R@-R4)
sEXRIT

EEAD DATA FROM DR-11 B

#LEUX, FSW

STORE, R1
#4. R

IBUFE, (R15+
Bz

sSAUE REGISTERS (R@-R4)
sPICK UP STORE ADRDEESS POINTER
s SET WORD COUNT

iBRING IM DATA WORD M

FN=MN+1

=@, FIMISHED

;vES, SET DRE-11 B INDICATOR IN R2

5 &0 SHITCH BUFFERS AMD WRITE



READ DATA FROM LW 1 AMD &
SHITCH AND WRITE

MACED URBSH-31A 01-JAN-72 9©:13 PAGE & coos

i - SRTTL SWITCH AMD WRITE
3 S SHITCH BUFFERES 6MD WEITE FULL OME TO DISE
4 Y B2 = oy LDV L
5 s B2 = 2, LW &
5] S -
7 20562 SA _
B H0R5E2 210209 Mo iy $SAVE B2
4 QeE564  Q1E7ES Q00664 C oo BUF RS sPICK UP MUMBER OF BUFFERS
1 Q0570 Q12701 02i344 MO #BUFST. R1 ;PICK UP EBUFFER STARTS
11 0R574 Q12702 2014100 Mo #STOPES. R2 sPICK UP BUFFER STOERES
i2 QOREee SAAL : : ‘ : .
12 EQEe0 121643 Mo (R11+,E3 i SET BUFFER START
14 Qe 912204 Mo (R )+, R4 3 SET EUFFER STORE
15 dOREn-4 35327 0BReRE dP9Re9 EIT BNET{E3) . 4EB ; BUFFER BLisY
16 @REal2 Q91466 BEG Saki2 N0, 0 SWITCH
17 @@os14 RE3IRS LEC ES sYES,E0 TO MEXT
%g BABE1E Q1370 X ENE Sl
20 GRG0 Sl = .
) PP2E2E RI1ETR0  SRede2 g ([ 82, R@ {PICK P EFROR CODE
22 QOUhE24  PeeleT QRegs JHP HALT
23 Q38 SElke ‘
24 2e0E3E0 @léeen 823514 MO BUFSAT (R} RS sSAVE OLD (FULLY BUFFER
25 @@0534 210268 6235147 Mo R3.BUFSAT(R&) s SET MEM BUFFER START
. Z2b QEUtdd 0IE7E3 oo  A0eR02 MO #BE, BHBT(RF3)
- 2; PRAR45 219460 211340 MO B4, STORACEY) sSET MEW BUFFER STURE
0w A ik
W29 opREE  GRdTRT - 20435 JSE . PCLCALBLE 00 GET MNEXT SECTOR NMBER
! %? PHAREE Q19465 QORORE " Mo R4, FNMFP(RG ) $SET SECTOR HUMBER IM BLOCK
JRE Xt e
33 4
3 ORRE6:  RISTEE 922610 QRRRB4 MOV HEALDE, BDRIM(RES) 1SET HEADER WORD
25 2AOBYEO 216004 ERISe0? C MOy FEARMES(RE) s Kg s PICK UFP FRAME MNUMBEER
36 200574 aRSTRR TET EB iLDU 2
37 QURETE 291481 BER SAl3 MO
38 adeTon  eos40d HEG R4 iYES. MEGATE
29 00R7TeR SPLE :
L4 QORTA2 @T2427 001l ASH . HB.:R4 sPOSITION
2% DRATRGS  OER4ES  GReDe X BIS R4, {INTIRS) FSET WITH WORD. COUMT
¥/
43 PERTIZ  P52TES  Qeglee  oeeee?2 BIS #B: BNET (RS) $ZSET WRITE FESDY BIT
44 Q072 ORE2ET  @2255Q IMC REGQUST $SET WRITE FEOUST
45 @0@7z4  QlI7ED  oReREg2  oZ35rg? Fou #2+FLURST (R@)
4§ BRETIE @10z X Ma Ra.p2
38 PRRT34 ETS FC

QEo2e7



EEAD CATA FROM LDU 1 AND 2 FIRCED URGE—QL1A @1-JAMN-72 @@:13 PHGE 7
WRITE BUFFEES T3 DISK

% « LSRTTL WRITE BUFFERES TO DISE
3 ;i WRITE EUFFERS TO DISK
5 QQa7E5 WRITE:®
& BQRETYIE 218209 Mo RevRo
T X
B 00274@ WEITL:
3 20748 DRCTET  BZI512 TST FWRIT iHAS WRITE BEEM REGUESTED
19 o0@744 Q1444 EEQ WRIT1® MO
11 o746 HAITE #LMNEBLE, 8RITS1
12 @0R7a0 QOETET  QRo264 TST T sERROR IM LAST WRITE
%3 SIOTEY  BO1 404 ¢ BEG HRITS
15 2EP7RE  O1Z2700  SOR0e4 (e #4, R@ +PICK UP ERROR {ODE
16 Q0772 eRRLET PODRGE5 JHP HALT
%g 151515 g o MEITE?
19 @BE7P5  QIS78I  Qoe242 MO WARDR, FE1 PICK UP LAST BUFFER ADDRESS
20 V0igV2 Q18745 17YTTR’ ME FSl, ~(SP)
21 AI0a6 Q12767 o034 17TTIE? ML #LEL, PGL
22 @alat4 36127 2U9R0Z Qoel1ed BIT . BHET{K1). 8B
23 GR1R22  e@lded EEQ WRIT=
24 221824 QSR6l OOoee CLE CNT(EL)
c5 01030 0OSOEl  OREREZ OLE BMET(E1L) iCLERR LAST BUFFER
, b en1e34 WEITH: .
— 27 PRLO34  BLERET  1TTTTE’ MERS (SPI+PSL
co 28 @O1948 O5Se0R . LR J3{5] FINITIALIZE LDV IMDICOTOR 1)
29 001042 0ZRTET 022424 00000l BIT SECHO: #1 $LAST WRITE FOB LDU 2
U39 oolese  Gopldes EER WRIT1G sH0
31 DR1e52 Q12786  00ReRR MO #2, Fd FYES, START WITH THAT ONE
32 OR185E HRIT19:
33 eRieSs 012704 Qoooe M B2 R4 yPICK UP LODOP COUNTER
34 Qalasz LEITY:
35 21052 Q1Z7a2  Qo1ld4? MO HEUFST B2 $SET START OF EUFFERES
36 pEioBs  G1E7O1  AoRago Moy BUF:F1 $SET MUMBER OF BUFFERS
37 eale?2 WRIT3:
33 001972 912203 MO (F2)+,E3 i TRY BUFFER M
39 @01974  QIR327 DOREZ  BOBLNN =HIT EHET(RZ), #BL s BUFFER WRITIMG ON WRITE
40 @91182 oalels EMNE WRIT4 PTES
41 @01164 | RITG:
42 Yelied ¢os301 LEC E1 st FIMISHED THIS OGP
43 @d1ibs @213 71 - EME WRIT3 iNO. TRY MNEXT ONE
44 S .
45 201110 o506 AR2342 CLE FRIT
46 @@1114 162720  e0punZ SUB #2 . RO YESSET LDV INDICATOF FOR NEXT LOOP
47 21120 aald4ez . BEQ WRITE -
jg PR1122 RLIZ7en  oReges X ML #2. F@
1
50 BR1l2s : WRITR: :
51 061126 285304 DEC R4 ALl LOOPS FINISHED
5% 91130 MA1354 . EMNE HEIT? iHM0. TRY MEXT
5 Pk
gg GALIaE  Q0O1iE7?  oUDld4s JHP HWRITS1
iy : i 4
e OR113Es EITxe

57 921136 @OSTeS TST R ' sLisd 1 OR 2



READ DATE FROM LBV 1 AMD 2 MACRC URDS-91A 01-JAN-72 80:13 PAGE 7+
WRITE .EUFFERS TO DISK

Eg G01140 @R1485 _ . EED WRITS LU 1
60 BO114Z 0OSTEZ  CROAOQ TST CNT R} : sLDU 2
61 02114E  1093SE BEL . WRITE sWRONG BUFFER
£2 DO115G OPOLET  OOODEG . JMP WRITS ELFFER 0K, G0 WRITE IT
B - H
£4 01154 ~ WRITS: ~ ‘
£5 001154 GOS763  G0O0RE TST CNT (R3) : RIBHT BUFFER
65 01160 160751 . - Bl WRITA LRONG .60 TRY AGAIN
=3 H .
65 PR11E2 . WRITS:
63 001162 @I6OI5 923462’ _ MOY HEXT(RQ),BS SPICK UP LAST SECTOR WRITTEN
0 OP1166 Gel4in BEG! WRITSA sFIRST TIME
71 OB1170  @@S305 DEC RS
T2 O0LITE  GPl40E : EEQ LEITSA sFIRST TIME FOR LDV 2
73 001174  GeS29s TNC RS
74 2R117E 166305 00RO SUR FRNP{R2Y, RS 3CHECK LAST SECTOR CALCULATED
75 RR120Z 052705  VERDE © ADD 42, RS
TE Be1206 021335 , ENE HRITS $HOT MEXT IN SEGQUEMCE. TRY AGAIN
77 061210 LRITSA:
78 0Bl210 BIGEIEE  QO0RRE 0234627 MO FMMF (B3}, NEXT(R®)
79 00i1Z16 G657 Q00005 022246 M FNNP{R3}, SECHD sSET THIS SECTOR IMN CALL SEGUENCE
20 901224 010367 0000t _ POy R3, WADR sSET BUFFER ADDRESS IN CALL SEGUENCE
21 001230 00SE67 0pBOL4 CLR CNTW s CLEAR FUNCTION CODE
82 001234 OR4SE7  POEEVOGE JSE FS, LKTRAN
, B3 021240 03353’ -LIORD FILN
— B4 001242 623472 .LIORD SECHO
® 95 001244 QO0RRE I4ADR : .LIORD 2
"85 001246  BRe0OZ . LIORD =
|87 BRIZSe  GORNOR ONTI -LIORD @ .
B3 Q91252 Q12757 0o@eel 822176 MOL 41, FURIT : ' : -
B9 0R1Z6G QEEITT7  MODDE2 Q00040 . PpIT BMET(E3) , 4EOF
90 PO1Z66 (01404 BEQ WRITS2
91 01270 GOSIEQ  COODOEG 1HC FTOR (R 3
92 001274 OQS2E7  PDBOBOS TN FCNTI
a3 G150 LRITS2 : ‘
94 901300 Q0%367T 022170 DEC REGUST ;
35 601304 LRITSY :
56 001304 010002 FIC R@, B2

H9Y Qal1396  GDSOET  pRogs4 CLE LOCK
S5 @131z oodze? ‘ ETS P s RETURMN



READ DATA FROM LD 1 AMD &
WRITE BLOCK NO.

~981-

R e s s
A W N = &0 00 1T T s W T

@21314
g21314
Gal320e
ve1322
281336
291330
BE1334

25760
291463
QEZTER

1664
BDRG2ET

f23524°
DeR2e2 0234657
Pe3des

.SBTTL

MACED UR2S-@1A @1-JAN-72 @0:13 PAGE 2

WRITE BLOCK MO.

CALCULATE NEXT VFITE BLOCK

@ = &, LDV 1
Ra = 2, LIV 2

FLURST (k@)
CAL1
#2 LSECT(FG}

LSECT(R@) R4
FC



READ DATE FROM LDV 1 AMD 2

INPUT BUFFERS

=481~

WO 00 -3 T b L3P

Ge1326
G91340
@a1346
V21342

@R1344
1344

221 346

@1350
@1 3%
291354
DE1356
Q2136
@l 362
21354
2RA1366

- @B13Te

E3i3T2
21374
@B1a7E
221420
alqe2
21434

DD1 495

aaldia
@al141@
aei412
221414
21415

QBi42a

PR1422
R i424
21 426,
DA1430
31432
P01434
421,436
] A4
Q1442

' BB1444

BEt 445
201456
G452

D] 44

@2l456
91476

SRRASE
DRR47E

BB

20800
DECRBE

o1 4550

B8z4be

PP3456"
PA4456"
QOS4ES’
PES45E"
BIT456"
P184E6"
G11456
P12456 "
Q13456
@1 4456
015456

Bledng?

@17475"
PZ0455"
B21456"
RZPASE’

eR1475"°
VRZ247E?
AR347E’
DD447E°
cEsdre”
D647
Qerr4ve”
pladrs’
ail47ve’
Bl247E"
B1347ve”
@14475°
P15475"
QlE47E’
2174557
D247}
e2147e"
pzZe47e"

DOOGEZ

MACRO UROG-@18 @1-J0H-72 od:13 PABE 3

BIJFST:

e
STORES:

[ER1A:
ISA1A:

1EfR2A:
15A2A:

e b e

LSBTTL

INPUT BUFFERS

AT INFUT EUFFERE
Q

- WOED

» HORT
HGRD

. HOED
. WORD
WORD
L WORD
LHOED
LHGED
HORD
L HOED
L WOED
. WORD
CHOED
. HORE
. HOED
. HORD
. WORD
. HORD
. WORED
. HGED

. HOED

.WORD
- WORD

L WORD

.BLEW
CELEN

. BLENW
L BLEL

W

SURITE LOCK (@=FREE, 2=LOCKED)

s CURRENT STORE ADDRESE FOR LDV 1
s CURRENT STURE ADDEESS FOR (DU 2

s BUFFER START ADDEESSES

s BUFFER STORE ADDRESSES



READ DATH FROM LDV 1 AND 2 NACRD URIS~Q1A @1-J@aN-72 90:13 PAGE o+
INFUT BUFFERS

59 003476 12 BLKN 517D
£O 0R4456 IEA4A: . BLKW 5178
1 D@4478 1SA4A: . BLKN SizZD
o [
€3 0US45E TEALE: . BLKW SI1ZE
54 005476 I5F1B: . BLEW 517D
= A
56 GOCAGS 1FAZB: . ELKW SIZE
67 00647 ISAE: . RLKN S12D
HEE
E3 G745 IEA3B: . BLEM $17B
70 aeA7e ISA35: ALK SI1ZD
72 010456 [EQ4B: . BLKM SI17B
73 010476 1SA4B: . BLKJ 517D
P ¥
75 A11455 IEB1A*  .ELEW 5178
75 011476 ISEIA: . BLEW 217D
i i
78 12456 1EBZA: . BLKW SI1ZB
75 012476 ISBER: . BLEW S1ZD
a0 ik
51 913456 IEB3A: . BLKW SIZE
52 013476 1SE3R: . BLKM 517D
=3 R 4
— B4 914455 IEB4A: . ELKW SI7E
©  B5 Q1447E ISB4@: . BLEW S17D
?" B Y
27 915456 IEB1B:  .BLIW 517
82 015476 - SE1B:  BLKN S1ZD
=29 . E: 4
S0 016456 IEB2B:  .BLKW 5178
31 916476 . ISESE: . BLKM Si7D
= Pk
23 917456 ISE3E: . BLKM SI1ZE
34 01747 IEB3E: .ELKW  SIZD
= HI Y
36 20456 1EB4B: . BLKW SI1ZR
g7 oza7e SB4B:  BLKN 517D
399 e21486 IC1A: . BLKM S1ZB
160 021476 [SC1A CBLKN 517D
1 4

182 @22456 IEC2A: . BLEW S
i3 ez2z476 1802hA: . BLEL S1ZD



READ DATA FROM
CONSTANTS

23455
Q23450
Q23462
G22465
223472
Q234774
B234765
w2350
1@ 92350
11 2235e2
12 923504
T13 223506
14 223510
15 @z23512
16 923514

W DT ] B O T

19 $23524
28 023530
21 0=Z353z
&2 @23534

24 023536
25 P2I536
26 OZ3542
27 PEEG44

681~
n
i

LDV 1 &b 2

BB
DRRSE0
SOEPOn
s rela )
LRGREG
PRRORG
BRRROR

DRBAEEG
BR2ADE
DODNE
QOO
DEOAEA
DO@ES

QoS
DOBAAE
DREEAE
(5155 A

DAGEGE
RIODO
BOROGEH
eR0ae 1 *

BEOea1
2601

QRO

@73I309

MACRG VROS-Q1A @1-JAH-72 90:13 PAGE 10

FLIRIT:
- BUSY
MEXT s
LSECT:
SECNO :

REGLIST :

HEADE :

FRAMES -
FRAMEA:
FRAMEB:
SFL AR
SFLAEHE:
FIRSTA:
FIRSTRH:
BUFSAT :

ik
FURST -
o DETA:
CHTRA
CHTRER:

1R
1 FILM:

FIN:

LSRTTL.
«LHORT
WORED
«WORD
. WORD
. WORD
« HORE
HORD

« WED
. HOED
. HOED
JHORD
HORD
LHORD

.BLEM

. HORD
HORT
. WOED
. HORD

. FADS@
. RADEQ
- WORD
END

OMSTAMNTS

5
Y

PODEE h 08 IR0
5 .

S /LDVS

AL
2

iLRITE BUSY FLAG

s MEXT SECTOR FOR LDV 1 AND LDV 2
sLAST SECTOR FOR LDU 1 AND LDV 2

iLAST SECTOR WRITTEM
$WRITE PEQUST COUNT
tHERDER (AIRCEAFT TYPE)

i FRAME COUMT FOR A
sFRAME COUNT FOR B
iSTRAET FLAG A
iSTARET FLAG B
iFIEST DATA FLAG .
:FIRST DATA FLAG

s DATA (DISCARDED;

i WORD - COUNTER A
PWORED COUMTERE B
iFILE HNAME FOR LDUS

i FINISH FLAG



-061-

RERD DRTA FROM 1LIW 1 AMD 2

SYMEOL THBLE

MACRD VRES-21A @1-JAM-72 @@:13 PAGE 1o+

ER = 202200 "BNET = Q@022 BUF @01 45485
BUFSAT @23514RG BUFST 21344805 BUSY OE3IEORG
Bi = QU182 CALELK 0al1314F CAL1 QR1330R
CNT = PEARBE CHTRA  @23532R CHNTRE  ©23534R
EMTLL 21 250R DATA QE3S30R DATND = 200876
EOF = RO004Q EQT = 2ORA0S FOMTW = 38Ky o
FILM B2ZE3ERD FIM B23544R0G FIRSTA @23510F6
FIRSTB 82351ZFR FHNE = g0oeds FRAMEAR @235e0R
FEAMER @23502R FEAMES @23502R5E FTOR = #¥44%% G
FURST  @22524RG FURIT  @Z3455EG HALT = 3oy &
HDRW = 200604 HERDE  9©23476RG IBUFA = 167774
IBUFBR = 1E7764 I[EALN 291455R IEALE  @aS5456R
IEAZR  QO2456R [EAZE  GO6455F IEAZA  ©@34E55E
IEAZE 90745S6R IEA4R  Q@4456R IEA4E  ©1@456R
IEB1®  ©11456F IEB1E  215456R IEE=A  @12456F
[EBZB  @16456E IEB3R  ©13456R IEB3E  @1747ER
IEB48  @14456E 1EB4E  9Z20456R [EC1a @21456R
[EC2R @=224E56R INTHE  QOeOQAREG INTAARL  Q2002cE
INTAE  GO@126RE INTEBl1 @20154E IMNTAL  2Re226RE
INTALL  2e6234R INTBE  Q@@275Rb INTEA1  Ge@33@R
INTERZ Q83432R INTBR4  BEER40K INTEAS @903 7eR
INTEAT  Goe474R INTBB  QE8512FG INTBE1 00eS44R
IMTBL  OO@252RE INTEWL  Go0260R 15616 00147CER
ISALE  O@S47ER [SAZH  292476R 15628 006476ER
ISR3A  QE3478K ISA3B GuP47GR ISA4a O04476R
ISA4B 910476R ISHIR  B1147CF ISBIE  @l1547ER
I1SB2A . Q1247V6R ISBZE  9led47eR 18B3% O1347VER
iIEB3B  O17456R ISB4R  @14476R ISE4E  @2047ER
ISC1a @Z1476R ISCZR  @c2476R LEVS = 2ealeo
LEUX = G00340 LETEAN= X¥XEXX B LMKBLE= X3EKKX 5
LOCK QA13I3ERE LSECT  @23456R6 MEXT QE4EZRE
NOZ DORATAR PC =ZREGET FSU = 177776
REGUST 023474RG 5% =%O3RR3O R1 =X30000 1
R2 =%000002 B3 =4 PR3 R4 =2 G004
RS =%O000A5 E& =HRORBEE E7? =%00007
SAKW SOOLEIRGE SAlfL PRECERER SAk2 QRADEIER
SAK3 BRATO=R SAL4 BROSIOR SECND  Q23472FRG
SFLAGR  O23504RG SFLAGE QZ3506R S5IZE = eR2el0
SIZD = 0237 SP =205 STORA  QQL340FG
STORE  201342RG STORE  @@l1340R STORES @@1410FG
ShR = 177578 TIMRL = Q@@G14 TIMR2 = 000216
TINS1 = &G0a1e TINGZ = gueala TIMX1 = ©25244
TiMx2 = 225246 VECTR = @2a384 VECTE = @0@314
WADR - O] 244R6 WRITE  @0@736RG WRITS  @@11e2R
HRITSA 2@i218R HRITS1 @al1304R LHRITSZ @01304R
WEITY  &018348 WRIT1 GRRT740R WRIT1® @@le56R
WRITZ  ea1872R HWRIT4  @21136R HRITS  2@@7YER
HRITG  o@alid4r WRIT?  @0loeZR HWRITE  ©@1126R
WRITS 2a1154R LEYM = poenzT
. ABS. 20200 Q0

G23546 a1
ERROFS DETECTED: ©
FREE CORE: 11556, WORDS

READ, L1<EERD, 1
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FILL FROCESS BUFFER MACRO VERGS-21A O1-JANH-72 @018
TBLLE OF CONTEMTS

4- 1 FEAD DATH FROM DISK
5- 1 STORE DATA WORDS

B- 1 SET MAXIMUM UELOCITY
™ 1 FERD BLOCK OF DATA

261~



FILL PROCESS BLUFFER

“g61-

e

ST [ ENT T FNAT VIS

GEIRD0

MACRO URGS-@1A @L-—-JAMN-72 @9:18 PAGE 1

CNLIET
LTITLE
. (&0BL
- BLA3BL.
LGLOR:.
. =aL2BL
- BLORL
LBLOBL
. BLABL
MCALL
. FagEar

TTH
F1ii PROCESS BUFFER
FTOR

MEXT .

Fill,BUSY,FIMN,REQUST

L KTRAM: LMEBLK, WRIT
IFLD, LRSEC :

BUF1

FLMTW, FCHTR, FILM
LPARAM, WRITR



FIi.L FROCESS BUFFER

“$61-

o b e e s e
S LT = @ D I - U7 e LA D

MHCRD URGS-01A ol1--JAN-77 G118 PAGE 2

SRCRD
Ho
[y
FIOL
Y
MoU
MO
. EMNDM

MACED
Mo
ML)
row
Mo
MOV
M
. EMDM

PUSH

Ra, - (SP)
Ei L] "’CSP)
Ea,—(SP)
E3.-{5P)
E4,—-iSF)
EE, - (5P}

FOP

(SP3+, RS
(SPI+,R4
(SP1+, B3
(SPI+,E2
(SFY+,R1
{SP)+,F@

iSPAVE FEBISTERS

i RESTORE REGISTERS



FILL FROCESS BUFFER MACRD URRS-Q1A @1-JAN-72 ©2:18 PAGE 3

o ;START OF PROCESS BUFFER X

1 DR OME =

2 BRI TEO Tl = 2006, - sSTART OF Y

3 HEvas4e THREE = 4008, $5TARET OF MN-1

4 @13562 : FOUR = ceQew, sSTART OF WU

& Co @a1746 . PENTS = 922, IMAXIMUM NUMBER OF POINTE
2 ooeeos . CNT =@ s WORD COUNT

7 QUARND ‘ B{ET = 2 s BLOCK - CONTROL

g DOORA4 HORM = 4 +HEADER [ORD

3 RIS FiNP = & . i FEAME NUMEER.SECTOR HUMBER
1o voadie . - TIrst = 8. {START TIME, . LOW DRDER

11 QEEa12 TiMsZ2 = 189, iSTRRT TIME, HIGH ORDER
12 fegald TIMRL = 12, sBREAD TIME, | 034 ORDER

13 20015 TINMEZ = 14. sREAD TIME. HIGH ORDER

14 L0200 BB = zue@ 1 BUFFER BUSY

15 QREE40 - EJF = 4@ s END OF FRAME

16 LODa1A SlzB = 8. ‘ © sWORDS PER CONTROL BEOCK
17 DEa3 e 5IZD = £48. . i DATA WORDS PER BLOCK

= = 34¢ ‘

RE349 LEU

-g61-



FILL FROCESS EFFER MACRD URMIS-01R ¢l-JAMN-72 @2:18 PREE 4
READ DATA FROM DISK

% . .SBTTL READ IATH FEOM DISK
3 S FEAD 1209 WORDS OR FREAME UF DATA
4 ik
g ik FOEMAT FOR DATA FROCESSIMG FROGREAM
i
v K
= H
13 e 4 FILL, DRTAH BUFFER
1 P
11 Q@20 Flrl:
12 250080 FLISH
12 epedl4 FILLR:
14 Qe@did  aREa67 Dedeng’ CLF {EOF!
15 Q0vRZe B26TET  C0Z0TE  QBReT2 CHpP FIZHTW FCNTR ALl FRAMES RERD
16 Q2026 13192 BHI FIiLia MO, G0 FEAD ONE
17 Q@930 Q577 (OAROE TST FIH iYES. TEST TVER
18 200334 eeiell EME FILLE $YES
19 20QE36 @16701  ORREGH* Hay AETEM, K1
28 20042 152701 A0RE41 SR #33..R1
21 eveds  eal4egs ; BEG FILLEL
o2 2Rt 162791 ool SLIB #3..F1
23 000054 oolde3 BED FILLE1
24 GROPEE  RLETRE ER FiLL@ it WAIT FOR A8 FRAME
25 GRaned FILLE:
' Zh DORRER  BO52ET QREER4 IHE IEOF] : s¥ESy SET EMD OF TEST FLAG
— 27 QPROES FiLLEL:
o B 00054 ORALIET  R00474 JHP FIXT
o 29 e 3
! 30 :
21 Qe FIti1l:
3o GeReTe  2le7EI oo’ HMOW IFED,E1 sPICK 4P (NHIBIT FLRG
I3 Q0074 201404 BE[I SECTS i BOTH LDUS
34 290976 182701 OROGHZ SUB #2,R1
35 aR1e2  0e1422 EBEQ SECTZ sLDU 1 ONLY
36 00184 aR416 EBR SECTZ sLIR 2 Opey
37 002106 SECTE:
29 o0ales Q16791 @P2TEE Py FTOR, Rl
39 0011z e9l1413 EEG SECTZ2
43 2pEl14 QleTaz @eITER [y WL FTOR+2,R2
41 Q@120 oeld4l13 BER SECT3
42 @PR122 - 1RR1e2 Sie R1,E2
47 22124 109411 : BMI SECT3
44 @126 901401 BEX SECTS
j@ P2R130  Qe94hd ¥ ER SECT2
= H: 4
47 GpR132 SECTG:
43 QERIE2  Q367ET  QR2746  o0an1 BIT READST, #1
49 200142 oR1ep3 BHE SECTZ
S8 po@nt g2 SECTZ:
51 00142 212702 0dpen2 MO fhts B2
5§ eeaide 041 BR SECT4
P | H *
E4 Q@15 SECT3:
gg QEA1EEd  ARSHES LR Rz
. -

L7 Beaics SECT4:



FiLl PROCESS BUFFER
BEAD DATS FROM

16T~

20152
G160
Giodlo4d
Bee17e
DOBLTE
A0P2a4
Beez1e
GERZR14
GOF2ED
200224
Q230
REOZIZ
DIE36
DReR42
BRO246
DIBR245
2252

PoBICE
PO0D52
GIDEEE
RO
BOvS74
2076
PERIO2

DS 302
D I0E
GRe312
0314
B2a316
222

DER32E
DEIoD
PODI2E
G0R3Ia
200335
200340
POR246
AOR354
BOO3EL
POO3IER
PRO366
PREI7O
202374
QORI76
OOB404

AEE414
Q3416
@@@412

L0415
Qa4
PER42E

DISk

21267
D19zE7
VLETAB
1877
QL27ET?
12667
DRSEET
YA5aET
AOSEET
25867
2A50Ee
2a4757
B1E704
Ta1Evel

P17
204767

ALETHZ
16203
G487a3
DB57E3
BelE12
BIETE2

BA4TEY
204757
2B5724
gghael
205393
291370

1272
e47e?
WRETET
apl@le
B1a267
B16267
2R5357

@3R27
a2igts
BZa127
a3485
@l avey
2157

0REQ0R
004767

Q1672
1623
D42

MACRD VESS-91R @1-JAMN-72 @0:18 PAGE 4+

BE3les’ 982TZ4
BRI 70
1777
poe34e* 177776’
1777V QRedosE
177706
Qe2red
Q267G
QA2TR0
QBBTE

QEE544
QBZEER
QBEaaL

BOGEHE2
2REE24

2esl1s

]
4o

QBRSES

ORE204
PR332

Qa1 1ge?
AN IEE
DR2562

DR LD
ooRe12
QB=536
ORRSA2
2174

ey
@ealls

2RS4’
GRROE’

BO0B4a

D@35 4

Band454
DREAR
1774005

DOBE4’

FiLtEe

FILL3:

FILLB

FILLAs«

MOV
M3
s

J5R

BrE

Ly )
JOR
T5T

- HHME

0L
MY
DEC

-BIT

crp
BLO
ML
JIMP

-CLE

JSE
Yy

S MG
BRI -

Fe

L RSECL{RZ 35 READST

B2 . FEDEX
P&l ~i5F3
LEUH, FSH
#-1, BLISY
(5P 1+, PSI

"FFG5

FFL
MAHIHL
MAxl2

Fa -

PC. READ
FRODAT R4
#1.F1

#2, RO
PC, FEAD

EEADRS, B2
ENTCRE2).R3
#177P400, R3
E3

FILEOF
READL,R2

PCySTORE
P MAxL
(R34 -

#BUF1, B2
PCTIFR
FFLIG
FILLA

C TIMS1CR2) »THMINT
TIS2(R2Y, TMHINT+2

FFLG

BHET (B2 » #EOF

FILEQF

‘Rl #NPHTS

FILLE
#-1,IEOF]

CFILLXT

FC, READ

. FEADRS+2,RE
. CMTCREY.R3
R & - P2 i

FSET INDICATOR FOR FIRST READ
;50 EEAD MUMBER 1

s SET STORE RADDRESS

iSET MAx UELOCITY COUNTER

$SET INDICATOR FUR SECOWD READ
$:0 FEAD NUMBER 2

yGET DATA POINT COUNT
s CLEAR HIGH BYTE

3SET 4 DRTA LIORDS
$G0 FIMND MAX UVELOCITY

3 INCREMENT TO MEXT PROCESS WORD

s INCREMEMT TO MEXT MAx WORD
igéNISHED BLOCK
H

1 FIRST BLOCK

B

i RESET FIRST FLAG

,EDF IN BLDOCK

,NU, HHXIHUM WORDS READ
:E%SESE% MAEX FLAG

JSET INDICATOR FOR FIRST BUFFER
+G0 FERD BLOCK

PSET DeTH COUNT
M FER HTGH BYTR



FIl{ PROCESS BUFFER
FEAD DATA FROM DISE

-gol-

143

150
151
152

@OO454
GOR436
00442
PRR44D
POO44E,
BOG4T2
PODISS
COA4ES

& a0

DRR4E2
QRp462
(51516 T
BeR472
BRSO
QLA
BTN
ARES 1
Qoak1e
RS
HNPEZE
COREEE
SREESG
DeRS25
ROEEIZ
SODE3E
feRs44
% 5l emtate]

QGQBEJ
DHNEES
16 515 Y ke
PAISER
QOO5E4
DS54
GRAES
glsls st
OIAEE2
GREEDE

D21422
D102

VAL 7ET
PR47EY
DPSTES
Las2al,
2E5303
QO13E7R

212762
LE47ET
@367
021aio
2ol
193657
@1a767
BER1ET

BOS2EF

P55
ole782
YiE7ES
aes3er
25391
oele82
202167

01167

2OR205S

@1=7e0
PEALET

MECRED UROS-21A7 81-JAN-72

DAL

BOD1 44
B2

BRZ G
BOOZ2E
(6161515 % e
2R 740

17777
QA4

@237
15150 505 O]
2354
PR2342
Ba310e°
177234
Qaaa2a*

QOIS
o555

DA

R4’

aa3ies’

FILL7:

FELLC-

FILEQOF:
FILLXT

FIXET:

FIxT1:
FIXT:

HLT:

23:18 PAGE 4+

HEDR
]

JSH

- J5R

TST
1M
DEC
EME

ML
JSE
BIT
EHE
CHP

ELO

rMo)
JMP

IMNC

CLE
Mo
Moy
DEC
DEC
ENE
JMP

MO

POF
ETS

i
JHE

FILEOF
READZ, R

PC.S5TORE 1SET 4 bath WORDS

P PR i60 FIND MA= VELOCITY

(R4)+ i INCREMEMT T MNEXT PEOCESS LORD
F1 i INCREMENT MEX HORD COUNT

E2 sFIN{SHED PLOCE

FILL7Y

#BUFZ . B2

PC, TIFRE

EMET{RZ2) . 4EOF sEMD OF FEAME

FILEDF s YES

Bi.giiPHTS sMO. MEXIMUM FQINTS
FitlLe iMO, 00 READ MEAT BLOCE
#-1, IEOFI s¥ESy E0 EXIT

BUSY iCLEAR. WRITE BUSY FLAG
REDEX, B2

READST,LRSEC(R2)

;TDE(REJ

FIXT1
FILL®Q

El.NLUMPTS

RS

#5 s RO
HALT



FILL PROCESS BUFFER
STORE DATA WORDS

661~

[N

D0 - s LG~

geacid
apes12

QERG1E -

LORESZ
QRVEZE
QEes32

312264
Q12264
312254
12264
BQEZDT

MACRD LUReS-@1A 21-JAN-72 0:18 PABE 5

)
ORI
007
213560

ik
4
A
STORE :

LSBTTL
FORHMAT AND STORE DATA WORDS

Y
MOU
M
MO
FTS

STORE DRTA LORDS

(E27+,GHE(R4)

CCR23+, THORA T

{F21+, THREE(E4
é§23+,FDUR(E43

sFIRST DATA WORD X
$SECOND DATA LOFD Y
s THIRD DATA WORD  NAI
tFOURTH DATA WOED (-l
i REETURN



FILt. PROCESS BEUFFER MRCRO UROS-21A @L-JAM-72 2@:18 PAGE 6
SET MALIMIM VELOCITY

1 JSBTTL SET PEXIMUM UELOCITY
2 ik
3 K FIND MAXIMUM VELOCITY
P
S D0@a34 MAXY
b V00634 026467 Q13LEG  00ZR6D CHP FOUR (R4 » MAXWL sVELOCITY HISHER THAN PREUVICUS
T 00054D 101414 BLDS PAXUL iNO
B 020644 QIETET 002254 Q02254 MO MARW1 s MAXE 3YES, REPLACE LAST HIGHEST
I Qaeehz  QIETET  QO0QRR’ GORQOZ’ MOy ME ) X
10 000EER Q16467 013560 0O2Z5 MOk FOLIR( R4 ) s MAL
11 QROEEE B1OLE7 CRoD2E’ MO R, AL $SET CURRENT MAX NUMBER
12 800672 w0941l ER MRsZ
s
14 gRa574 MAXUL ¢ '
1S eoee74 926467 013560 002224 CHP FOUR(R4) , MAXK2 sHIGHER THAM FREVICUS
16 @Re702 101405 ELOS MR $ND
17 220794 Q16467 013560 002214 MO FOUR (R4 » MAXIE iYESs REPLACE HIGHEST
%g Q2712 Q19167 opooRI’ . MO R1,MAK2
20 PPRT1E FAXUZ -
21 0IevI6  OBe207 RTS PC
22 PE
23 ik
24 @peTEe TIFR:
25 OBe7I0 PUSH .
1 26 DROT34 016267 Q0014 Q0Re1E’ MO TIMR1(R2)» TMEND
v 27 200742 Q16257 QQOQ1E PeeRl1Z’ MO TIMRZ(RZ2), TMEND+2
S 28 002750 Q16204 0002 MOU CNT(R2), R4
22 0eR754 072427 177770 ASH #-8. , R4
30 290760 Q12467 QRedUZ’ Moy R4, IFRM
21 000764 FOP

32 2R100e oeoReT RTS FC



FILL PROCESS BUFFER MACKED VREE-81a @1-JoM-72 @612 PRGE 7
READ BLOCK OF DRTA

é ¥ LSBTTL READ BLOCK OF DATH

3 Y READ MEXT BLOCK OF DATA FROM DISK

ik

5 a@loe2 : READ:

B ERIOAZ STET Q0216 : T=T FFis

7 ooiese  @0l4e3 BEQ Ei1 : ]

g gg%g%g BEDTRT  ORORRZ  DO2eE6 11 DD 42, FERDST i SET RERD SECTOR NUMBER
1a o21ai6 OlL40u7. 021074° 2p0Rr2 Mo FEADRS(R@) « READAD $1SET FEAD ADDRESS
11 oelezd Q12707 o90el 0022 Moy #1.FFG ‘ )
%% Q1232 DPEORT?  Opadid . CLR CHTE sCLEAR ERRDE-FUMNCTION
A4 9ale36 Q34567 fe800G JSE E5, L KTRAMN
15 201642  eRERIRG © LHORED FitH

, 16 @Rledd  ae31e4’ AORED REGDST
17 G014t Q@B READAD: | WORD @
13 001050 0000 : . HORD 4 s RERD .
g? RAIVSE DR CNTR: JOED 5]
ol ) . L 4
21 oales4 eSTeT?  17TTE : 5T CNTE i ERPORES
oF oRlete  opl4e2 EEQ EERDZ ‘ sNOs G0 ExIT
%2 Q1962 . 0e@le7? 177440 " JHMP FIXET sERROR OM LAST FFAD
25 1065 FEQD3:
. 26 @ione Q00267 RTS PC
n er S
o 28 201070 eolized . FEADL ¢ LHORD BUF1+1&,
e 29 apiave  pazZlzo’ READ2: .HORD BUF2+16,
! 39 epieTd  polioe? EEADES: WORD BUF1 i READ BUFFERS
%é DHLOTE Q22106 « WORD EUF2 .
33 9atied BUF1 : - BLEL Si7B
34 - BLEKK SIZD
35 ik
JE eRR1eR BUFZ2: BLEL SIZR

g? : .BLEW SI1ZD
=) . ks
329 REZ1OO ORGDER  QQORY FTOR: WORD 5P
46 293104 CAPREa RESDST:  L40RD Q
41 QOIE6 PO2OGH OROREER LECSEC: HORD 2.8
47 PA311Z QD8R EEDEX: HORD @

43 #3114  eDaped FFi5: HOFD @ :

44 203116 QOAGE FFLG: . WOED @ sFIRST BLOCK FLAG

45 L3210 GOADER FIINTR: »HORD @ iMOY FRAMES KEAD

45 BR3122  0RERVBO FOMTH HORD @ - MO, FEAMES WRITTEN

- 47 203124 - 0600 AT ¢ HORD & sPOINTER TO MAXL VELOCITY
43 @@3126 03000 MEE L WORD - - tPOINTER TO Maxz VELQDITY
ég BR3130 20Be22" PEHUQT= JWORD - LDUDRRTw18, - s PROCESS BUFFER ADDRESS
51 - QORISR LCSECT ABTERM

L2 GO9a08  O00REs ABRTREM = ALOED 5]

£3 SRAAQRH” T L.CSECT IFLIDY

C4 220000 IFLD: .BLE -1

e ik

B Eels ole Gl COSECT THIY Y

E7 Q20000 O@aQoe . MEs] e HORD 2



Fitl FROCESS BUFFER

READ BLOCK OF DATA

~202¢-

Pl o
QBOBR4

DO
2pages
SOG4
PUoaLs
G lg
govais
DO

ARG
BIGI51GG10]
ADDEHD
OROBHE
BIREGSE
G
QAPRODE  PCEDD
(110 R G 1 [ 1 %
QRO
QADDDD
CRAGINRE
RGN

P s
IEGFT :

LDUDAT =.

©IFLY:

IFRM:
THINT =
THEND
IDAY :
TPLN:
HUMPTS ¢

HOED

WORD
.CSECT

ORD
SWORD
IOED
LHORD
. HOED
. HORD
. WOED
LEMD

MAECRD URIS-21A o1l-JAN-72 ©@:18 FAGE 7+

e

DLRET

EOEREOE
@



- kS5

BMET
BUSY
EOF
FFi5
FILL
FILLC
FILLXT
FiLL2
FILL?
FI1XET
FMHP
HDE
1EOFI
1FEM
LEUL
LRSEC
MAAJ2
MAx1
MEXT =
PC =
READ
READST
READ3
@

B2

[T ]

"

w H ol

SECTZ
SECTE
512D
SR
TIMR1
TIMs2
TWO

[ )

VRE5-01A @l-JAN-72 @3:13 PRGE 7+

Qetegz
FAEXEE G
502900 8 0]
@E3E114R
PRAPPARE
OREBAEZR
BRESZER

BEA24ER

GRR44R
ORREZHR
GRERR5
COEEGS
PROZ4R
PRRGRCE
DR
QR 3I1BERG
PRST71ER
RPOABE
FEEXXE G
ngaeaa?
L1 002F
BA3104R
Balvcor
RRAADE
5515515
JRRGOBS
eRa1d42R
EO16ER
QEEITA
177576
214 |
aegala
RRI720

e

FILL PROCERS BUFFER MACRD
SYMBOL THELE
AETREM  29ee0dR @@z BB = QEAZGH
BUF1 QO1100RE BUF2 RR2100E
CHT = DEODLE CHTR @a 18R
FCNTE  @@3120RG FCMTW  @@312286
FFL1G @2211ER FILEOF @ee52ZR
FILLA  O203c6R FILLE  oO0232ZR
FILLE  QQoR&oR FILLE1l 0@20c4R
FILL®  @ooeidE FiLL1 QRDOTAER
FILLE Q0B358cR Fille 0oR410R
FILM = ¥fRxky G Fir = RERREK G
FIXT PREEEAR FIAT1 BHASEOR
FOUR = 0135c# FTOR QR310EEGE
HLT . POOeE2R 1DAY G031 4R 205
1FLD QROOERRS @83 IFLY GEADDER @es
IPLN 206BRIEE P05 LDUDAT= G09BaaR das
LETEAN= #Xf4¥y & LMEBLE= H£3fE 5
ML Qa6 I4R MARLIL QRO5TAR
MAXEL Pa3124R MAXKZ  Q031Z26R
MAX2 POAIGZE Qa4 FIPNTS = 201748
MUMPTS G@R@Z0R 295  ONE = 203
PRODAT 0OO3130R POl = 177776
READAD ©@2124cR FEADES 6@16874R
READ1 GE187aR READZ  @ela7?ZR
REDEX  03112R REGUST = $XAHHK 5
Rl =rReeee] kil 219168
, B3 =ROBAR0S 4 = OO0
ro E6 =LA BT =4Ra0Ra?
o SECTZ @9al15eFE SECT4 £2e0152FR
W SECTE  0@a13=F S1ZB = doeale
SF =4OEERGE STOFE 9@e61ZR
THEEE = 207640 TIFE QREYER
TIMRZ = oRels TIMS] = Goeele
THEND  D@oa1er RS TMINT 02eed4R 285
HEITE = ¥&X¥4% B
. ABRS, 90000 QD
QU3ILde a1 ,
ABTEEM &0tz Qg2
IFLDY  ooeds @e3
THOL. 1 QRN g4
LDUDAT - pog@z2 a5
ERRORES DETECTED: @
FREE CORE: 11744, WORDS

EILL L2<FILi.2

5128

(slon)



APPENDIX D

FORTRAN LISTINGS

PRECTNING PAGE BILANK NOT FILMED

-205-



)

SHURROUTIME SCAT
TNTEGER FLTSYM
DIIMENMSTON LRIF{15)
DIMEMSTON TMX10), TEYMOL10)
DIIMENSTIN RKE11)
CIMENSTION FLTSYMOIO)Y, TRIWF (&)
COMMITIN XTGE0E) VTG OE)Y, TNDEY (ZR0 ), NCORFT (2 NOTSES(Z)Y, PRVEL ¢ 7)
1 BLVANMGOZ )Y, NVORTY, KFRM. RT ITME .
COMMON/RIFFERZTRLUIF 1 CZ0)
COMMONATMES AKDIEFTT (A JaLTO
COMMON /TSR ANST, MST NSS, NS4, LDIT, KEM, KLG, LLDT
COMMMON /7 BETERMATARTRM
COMMONATNFRT/FTTOL, NOISE, VELTOL, VORTOL., TRADT, TRALRTZ,
1 NRADT, CONXY, STIME, FRYTOIL. i
TN fLDVDQTfIFLY,IFRM,ITMINT(Z);ITMENH(E),IHAY,IPLNgNumPTS,
1 IX{1000), TYOI000)Y, INTENS(1000)Y, IVEL{1000)
COMMON S THDL T AMAY L, MAX S, TEOFT
DATA TXOFF, TYORF, XSTRT, YETRT, RLX. RLY, T¥L, TYLS
Poyad 175, Q0. Q. 700, . 400, TS24, 4477
NaTae TVWCHARA SV 7
["IQTQ T?\(Mf'ra-" .JE:.f ' 'Jl:,""; ..*U.- s :‘E.r! .--F-,a.’ ')l_::i"-_- .-fH..'.’ ,rI.a.' .o'-].‘./
DATA PLTEYM 07, 737 "3, "B, T8, "5, ", “F, 8, gy
DRTA BRAZ00 20 L, 40 .50 40 L 70 &0 L, 20 . 100,110, 190, 7
DETH TRIFAT.1,0.0,1, Of
Calk DRENCT, 1)
YSUAM = TXL /ARY
YoOal =TY L /RLY
TBLHF {1y =M=
T =
Call DIYSPIOcLa. BT, ELGY

CHITRUT HEADER ON AUIXTLIARY SCREEM
NET=F
TFINS4 ER ZINST=)
Catl DTARPIGOLYL, MST)

L DTISFIOOL, 3h, TRUFD)
RE-SZELECT SCREEN FOR SCATTER
CALL DISFIOONT, NR4)

s FIONT TNLIE
catl, DG

BRINMG LR Eark GROLIND
CaLL DISPIOZ, 13,0

ENCODE FRAME FOR SCATTER HEADER Uity 4
KERM=TARS ¢ TFRM) -~ OF pgq L'RAGEI'
CALL DECTUKFRM, 2, TEUF1(19)) R QUay,; S
TFCTFRM LT O) TRUFL(Z0) =PL TEYM(E) Ty
IFCTFRM. GE. 0) TRUF 1 (Z0) =FL TSYM(7)

BRING LIF SCATTER WEADER
FALL DISFINCL, 40, TRIFLD)

STORE INDTCES OF HIGHEST 50 VELOCTITIES IN ARRAY IMX
MG 30 T=1, 10

20 TMY A T3 =0
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no 31 K=1.10

TV M=0

[ =21 T=1, NUMRTS *
TFETVEL DTY LE TVLMMGD TN 31
TE R BD 1ME0 TO 53

B e~

O TE =1, RN

TECT EC IMYX (0G0 TO 31
COINT T NLIE

MY (k=T

TV M= TVEL (1)

= CONT TREIE

ENCODE VELDCITIES
ney ao T=1, 10, %
MES B |
dETMX L o .
TTILIM=220)
TFC B OMGED T 300
CalLl GETVELT TVEL (Y, VELD
- TERM=VEL,
A00 0 CONTINUE
SERacE Rt I W ,
COLL DECTHOITUM, &, LRLF (K )
e -1
LAmTMY L)
TCH M=)
TR BER OGED T 2018
L)L BETVEL CTVEL{.1), VEL)
T T M= EL
F0T IR TN
bomp =1
T, THETTIC TIHIM, 3, LRUE (KDY )
4.0 TONMT ERUE

CRITHLAT VELOMTITIES
Catl BISEIOoy. 24, -1)
Catl, TISFIOOL, 50, LREUFE)

SELECT CHARGDTER TOF RE CLITRUT FOR EACH POINT ANDE OUTRLT
E ThiC=2
Copbl, DTSFTIOCL A, KT, KSM)
T
W1 1 Ta=l, NUIMETES
CalE BETVEL L IVEL (T Y. VEL)
oo 24 =110
IF(T ME TMY{L¥E0 T 24
TOHAR=TSYM L)
GOY TG 5
a4 CONT TMLIE
W= =1
IF( DA AT
IF(VEL. LE BELDYGO T 2
A=+
TE{ =114, 4.7
TFAVEL ST BRSO IG T &
ICHAR=FI TEYM 1)
GOTO S L .
=7 :
G070
7 HELR
GEEOTD &
CCONT T MUE
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&
A0

11
o]

1M

AF=TX T ) #0NYY

YE=TVLT ) #0NYY

TRIF (S b=y

TEIF 2 =T XOIFF 4 { XF=XSTRT 1 4 X S0AL
TEUF (Y= YOFF+{(YF=YZTRT ) # YSCAL
Call SETARCIRUIFOA)Y, TOHAR)

CRLL DISFINGS, 12, TELIF)

CONT TMUIE

CALCIRATE CENTROID AND FLOT VORTEX FOSITION WITH U
ETWO=y

Coll DISFIGOLE, BTG, KSM)

CALL CENTRD

E T =

Catl, DISPINO1E, KT, KLG)

TFENVORTY Ef OGO TO AD

Ty A1 T=t, %

TFROYOHEOTY B O 3G 10 A

TRLIF I = 1Y ORF+R YOG D — XS TRT Y # X a0AI1
TRUF (A =IVOFF+ (YOG T =YETRT I #YSCAL
AL BETADCIBLIE (AL, TVDHAR)

At TITSFINOA, 17, TRUFS

CONTINUIE '

CONT TANE

HARLD CAFPY TF REDIESTED
TECIALITO £0 1)G0 TN &5
CALL BISPTIOOI0, N%S)

DEL Y
o 11 Is=t, A%
P 11 =1, 2000

EOLIME= ( ATHIMB+ 7 =)/ 3 A

Pt

CETINT TNOE

READ RECORT FROM TARE

EXIT 1F EMD OF FILE
TRUTIEGKFT. B3 1)60O Ta 0

EYIT IR 1t
TEETARTRM EQ 320¥G0 TO 30
GETOTO w
RETLHN
EMT}
ORIGINAL PAGE I8
OF POOR QUALITY,
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10

=

=0

1O

F00

SHIRECILITINE TDECT (KRR, BEE KR

EYTE EFOS)

Y TE WMED

NATa NFEGA =" 7
TT=0

bz )

EIAM=RTRER

IF (KEY 10, 325, 2R

Ty e e vy

o =R I M o

Ti=14

(SN =3 D [ B

TROENM-51 3%, 50, 300
AN AL A

Mo 100 T=1, K'NM

[ 1 0

Bk SO TR NM-T )
EECTAT T bk =k TH] O+42
RETLIRM

N
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~012-

NG

MN&OL M

(24l " Z¥da8iy I9L3s Tied

(Lol "PH-El ) dPLES YD

CEE TG del3E e

CETL 7AiMy duizas "7ieD

(gigid] "Lodddl ) d913s TwWD

(ES7d ' 20a0el) I9Ll3s TR

(I=iid " TLai9l ) HGLIS 710

SNl L TR

(U= Z4WAST VWASA X (TWAST ) ALOLG T d v ias "Tiel

YL =AY TR E O

CAND I CANNEQ L Y dwLl3s ol

€7 aMLA 'rly Olgsld TR

Z=tdLH

AXNDDA TIYE L= Y |
VAP Y ¥
T | & T I A =
D L B v~ O 1 B & g P Z
R D I L A~ S X i
SIS FIL TSN DL EPS § DL SRR AL - AT ECEF S S - N R 1K |
e e . TR s SWAZLTIY Ylwnd

COFPLAMOL "2UMO1 ) 0NITTeNIND3

(U ) ANEMA "yanEd ) 30N oA LNEE
CAZboMatdi 2Tl )y " 09)dadl “odadl )y FONII9nINnad
C(Z20Sladel “Zod0%]) "((1YSaade] “TLIe] ) 30N TeAlniug

CODDWASL T “EEm) M) (UL WASL 4 Tl 14y NI N1

(SrWASL I {25 IWASAX diAd

ANG T HMIUEEINT

gLoidl 3LAd

CHIAMEEA (O EN] "IHeE "Adhl (el i

CEYWIL Oy 1T ONEIGE R AL T 0 TOL ) LAl TALR] S aNLEE s NOWWOD

THOLAMA SN CAXNDDY

LN R IO 1AM TIOLE0A CTWILTIEA CHSION TLLY s LN AN
HN1EeE d

CANG I CLPOOY T (99 RLENL TSRV (YR AXMIG] sSM0iel  ANOWWD
LT TA WS4 LA " oEN TSESN 2N TSN sl NGO

(CET 0 HA4A L /M AiELS NI

IONG 3N LA



=0

-
s

410

50

0

SURETIIT TNE - URE AT
THIS SURRNUTIME READE THE VORTEY DATA TAFE FOR POST-PROCESS TNG

CIMON BIFEFERS TRIFTI 18D

COMMITN S TTHIMMY ANFA . MNET

COMerisl STFRE TV TR T

Mo AOFLT S TFLT

CUMMON ATHTIL TS Max 1, Maxy, TEOFT

COMMONATMET S FTTOR MOTSE . VELTOL, VIRTOL., TRADT, TRADTZ. NRRDIT.
1 FONYY. STIME. FRUTOL, ‘ ‘
CMMOIN fLUUﬁﬁTflﬁtVJIFWM-ITMINT(?).ITMENH€E);IU&V}IPLN;NUMPTE;
1 1X41000), IVOIOODY, TRTENS (1000, TVEL {1000

COMMOIN S FLNAME S TTIATCAD)

SUOMMOING ZRCUST S ROIIT, KRR :

COMMON ASETIE S DATE. JDFT OO0, A JRPLTROEY . TRLTNG, T CAON, TIMIZ ).
1 TFLECRY, TLTV, TAHC. TU 290 ), ERELF (A '

TNTEGER TFT

TITMEMITON BIIELCZY, RIFETIE

DaTaE BUIFLATTAFES, & &R/
neTa RIIFy/EOF <, TREAN 7
DaTo DRTS /7 "URED T 7
RIHIT = TI&TS
REAT FPHYSTICAlL RECORT FROM TAORE ‘MT{
T INE
ol GET (1.1, TFLY. 4010)
WaTT FitR T 70 DRERATION TO COMPLETE DN MTY
TALL WATT 1.0, MY
GET RETLRM STATILE FOR END-OF-FTLE TNDICATOR
CELL SRINGY, 7ONEA, TEDET)
TF CTIEOFTY 25, 3%, 20
TV TN
CAaLL DISPTOIR, 3 BUFE)
RE TGN
CONMT TRILIE
CHECK FOR 40082 WIRD PHYSTOAL RECORTD READ
ITFIN-1Y 50, 50, 40
CALL DITERIOEE, 8. BFL)
RETEIRN
TF LL0TFRM GGT 0O) ANl (IFRLTIVY B 1))y | 0R COTFRM LT O3 anNn
POLTRLIN  ER FY2 Y Gs00 TO O F0 ,
0 AD T=1, MUMPETS
TVEL(TY= TARS{TVEL (T
ENCOTIE FlLY-REY RN ‘
el TECD (IFLY. S5 TFRLRD)
ENCOTE Tiay
el DECTH ITAY, =L GeTED
RETHIEN

ENT ORIGINAL PAGE i

OF POOR QUALITY
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100 FORMAT(SXY, “TFLY=", T4, SX, " IFRM=", T4, SX. "FIRET TIME =", 2(1& 1X), 4X,
SLAST TIME=", Z(T&, LX), /75X, “I0AY=", I&, 7 IFLN=", T4, © NUMFTS= 7, T4,/
TOAILEY, X Y TN VR UMY 7))

ot Yo
101

EvT]

=50

i

1

1

1

}

SLBROLTIMNE TIRLHS
COMMON. FARTERMS TAETRM

COMMITIN ¥OEOFY, YEGOEZY, INDEXCZSO0), NCORFPTOZ). NOTRESCN),

FEVEL (7)), FLVANG ), NVORTY, KFRM, RTIME

CRMMON FATLRS TRASE. THTMY

COMMON CRIFFERS TROELOLEY  TRIEZOAY, TRIFZOE)

COMMON SRIFFRS TRFRO1T)

COMMORN ATNTRL . ERFRDC, TACATE . MYIRF

CTMMON  STIGRL 2 NS, NEZ NS, NS4, DT, KEM, KLG, LLDT

CRMMON, TADNRS /. Tannxvize), TaDRTSOE), IDATACAA). TALDDAT, BELANE,
TARLNE |

COMMON FTHDLT 7 MaY 1, MaX T, TEOFT

CEMMON S TRV TFLDV o

COMMOMNS TNFET S FPTTOL. NOTSE. VELTOL. VORTOL, TRATIT, IRANTZ . NRANT,
CONYY, STIME, FRUTOL :

COMMON/ TNTITL, TTRLT, FORTSH(Z). SLTARKS(Z) . VELMNF

T A STEL ARSTRL PN

COMMON ZLTWDATZTFLY, TFRM, TTMINTOZ)Y . TTMENDCZ)  TTEY, TRUN. NUMPTE,
TY (1000, ITY 10003, INTENZ {100, TVEL {1000)

COMMCN AT S TIdT (A :

COmMON AR NAME /S TTRTAD)

COMMON ARCLIT 7 ROLT, KGEF )

COMMON ASEARCHS TSFEN. TSAY, TSRN

COMMON FSETHIR S BATE, JTET R0, &) JPLTRORY, TRLTND, TLLOADY, TIMOZ),
TRLROTY, TLOW, TARC, T2 (200, KRELIF (A)

COMMON STMESS KTETT (A, AT

CEIMMON AXTORTIT AR Y BXE Y R K 4

BYTE TOATSH

TNTEIGER BRI ARNK

a7Ta MAsS

CAll, SSlWTOHE (G kDY

TF (K NE 1y RETURN

Al DI=RTn (7. 1)

BT L ==

CAll, DISPIOONA, KTRICH M)

CaLL, BTSRRI (13 2F)

HETTE M, 100 TFLY. TFRM, TTMINT » TTMENTI » TOAY, TRLN: NLIMPTS

£

K1=NLIMPTS:
OO 244 T=1, K1

CALL SUBRTT (INTENS(TY, 7. & kK1)

COLL SURETT {INTENS(TY, 10, 7. KKD)

CALL SUERTT (TARSCTVEL (T ), 3.7, KKEE)

CALL SUERRTT (TAES(IVEL(T)), 10,7, KKE)

WRITE (M. 101 1. 1XC0T), IV 1), KL, KEZ, KER, KK

FORMAT ¢1X, Th, 13X, Th, 11¥, T4, X, Th, &Y. TA, 4%, T4, 4%, TA)
T TN ‘ |
CALL BSWTIHOL, 6

IR B 1) G0 T 850

ENDFTLE M

CONMT ITNLE

COLL DISFTIN (1%, A4)

TROGHEUITT NE 1) AN NE 1)) CALEL DTERTOI10, NRd)
RETIIRN
END
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HLOCETIATS . :

COMOIN XEGEOTY YOEOZY, TINDEY (ZS0),  NCORET(ZY, NOTIES(T,
1 . FEVEL {2V ELVANGOZ)Y, NYDIRTY, EFRM. RTIME

COMMON FARTERMS TARTREM :

COMMON SATL R TERASE, TITMY

COMMON FRIDFFERS TEHIF1 L), TRUIFZOAY, IRLIFSC)
COMMON /TIRFFRS TRFR{17)

COMMON ACNTRL S KRR, TADRTL, MTIRF

COMMON /TSP 7 NS NEZ, NS, NS4, LT, ESM kLS LIDT ‘
COMMON/ TADDRS /. TANTIYVOZA Y, TADPTS(Z), TUATACAL) . TANNAT, R_ANK .
1 TARLNME . -

COMMON STHDLT A MAY 1, MaYy, TENET

UMMM STRL TV S TR DY :

COMMON/TNET S RPTTH . NOTSE, VELTOL, UNDRTOL, TRADT. TRADTZ. NRADT.
1 OONXY. STIME. FRUTL ' '

COMMONZTMITL S TTRLT, FORTES(Z)Y, STARES (), UELMNF

COMMON ALDVDAT/TELY, TRFEM, TTHMINT Z), TTMEND 20, TDAY, TFLM NUMPTS,
1 TYC1O000), TYLTO00, THNTENS (1O00Y . TVEL (10001

CUIMMON ATHdT 7 T A

b AP NGME S TRIATA0)

CTIMMON SRTHIT S ROLT, GRE k

CEMMON ASETIR S DETE. JDET (20, AV, JRETROS), TRLIND, TL1(ADY . TIMEZ),
1 TRFLEOTY, TLOV. TaHC, TLXI20), KEEILF (A
CoMMon AT MES ETETT{AY,  I&UITO
COMMON SYTORNITARY 1, EY S, Y 3, KY 4
OMMON S TREATH TREGT

MM M TR G MTRIEL S

RBYTE 104ATH

ITNTEGER Fi_ONE

CONY Y = F0O9Y J107E (A40 METERTY

NaTE CINYY A7 O R024 7

GaTa TTMINMT, TTHMEND/ O, O, O, {50/

T e REM, KL GATERRART, FRA05 5/

NATA TREAL G/

DEaETHA MTLELG O,

DaTh TFLIN 7D/

aTae T0aTAS fAég < F

TiaTa BLANKA 7/

DOTS ROUITARBL. 7/

GaTe IFLBEAZH"007, 0 7 F

DaTh DATEZ " s _
DT L7820, 427, A8A4, H27, ~1, 470, AR, 444, 471, ~1, 470, S17. 760, 517,

Z 420, 479 7000 439, -1, 470, AT, TO0, 4ZF, ~1, 420, T19, 700, 319, -1,

= 470, 21X, 700, 3V, -1 870, BT, 700, IR, -1, 470, LR, 700, T6E. —1 1

THYTO PTTOL, NDTSE. VELTOL, VWORTOL, TRATIT, FRUTOL A0 %0, 7, 0. S0, 0 50, 40,
1.0 507 '

natTa 1L, TaMTA G, 37

DaTa TRLINDAY 2/ :

DATA IOFT FZORLAD. TORT0, FOES0, ZOFRZO. TORDS, ZOWTOS

TaTa Mo, NSF MO NSAST. 5, &, 5

maTa LLDOTA1 s '

OAaTS EY L WY ZF EY2, Y4 /7540, 700, 770G, 9107

NSTE TACHTL 71 OF+04 7

NaTas MYIRE A0/
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DATA TLS <o10. BR%, 980, S2%. —1, 910, 574, 980, 574, —1. 560, 473, 700. 473,
i P ELD, AT, TOO, 87T, =1, SO, 8TF, TOO, 477 ~1,

1 =1, 54&0, 444, 700, 4dadb,
7 SAO. SRS, TOO, ZRE, -1, BAD, B7E, OO RTR, -1, 770, 275, 910, Z75, -1,
= TTO, TAS, B10. TES, =1, BA0. PR 700, TR~ BAOCZF4A, 700, 224~ 1

SAG, 1E7, Ga0, 187, =1, 540, 180, SAO, 120, —1, [L0, 1475, 540, 1475, ~1.
S alh, LG, SAD, VS, =1 ATO, 147, 700, 143, =1, A%0, 134, 700, 1546, =17
naTa ITAaWT A1, =1, 0000170, 07 '
naTa TRFRAL. 1. 308, A57, 3,
OaTH TRASE., DTMY rShab, F50
OATA ERBIEAY, =1, 0, 0, 150, 0.
I:‘F:‘ITQ TﬂC\Tf’F‘-"v _w-?'(“.'! r , _.r, _.-10,.-! - ‘. t ,.-’ .:? _,’ -E .-"I .el-.{T.-r, ."E:__u' . "'.?:-_;:",.
‘,.-.? v E:"'"..a _.-E:::_f:_.-‘ _,.‘) o .-4 - ' _.'E .-'J /-_}T - ' ,-'B__,r’ .-'7:‘;:,-'.' .-'7 .d'! .fur:_.v‘ . .f__-l - .
cl Lt LR SRR, TR=", 7747, 77 S TRAT, TCEY LY 1 T TR T,

b -3

7

-

Z SRR, TR, =R T T R= R0, T0 T TRT, THE S TR, TRHLT, T =R
3 AT YRR RN, T T T TIN T=, 0  TYAT, T

&

TAOT S
ENT

- ORIGINAL PAGE 1
2 IS
OF POOR QUALITY
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SHIEROUITINE STRT (R

MM YIGEEY, YIOG(ZY, INDEX(ZS0), NOORFTOZY, MOTSESIET,

! _ FEVEL V) ELVANGEZ ), NVWIRTY . KFRM, RTIME
CEMMON ZARTERM, TAETRM ‘
COMPMON SRUFFER S TRUIFTCZO)

CEMTINGS TR T STFLLT

CIMMON FONTRL 7 EFRDIT. TacoTe, MTTRF

COMMOIN ATVEFD S M2 NS MNSES NS4 LT KEM LG, LT

COMMON ATHTA Y 7 Max 1, MoaXy, TEDOFRT )

COMMONZ TNTTL ¢ TTELT, BEORTSOR), STARESZ) . VELMNF

CEMMEOINGTNET 7. PYTOL, MOTSE, VELTOL, VORTOL, TRADT. IRADTT . NRADT,
1 CRNY Y, STIME, FRYVTOIL

COMMTINGS TREATT S TREAT

SRR AR STEL ZESTRFL, RPN

FOMIN AR TFL R A TEL G

COMMON JL VTS T ATFLY, TRFRM, TTMINTOZ), TTMENTICZ)Y, TUHAY. TRLN, NUMETS,
i 7!#100G351Y(1000\.IMTFNE(1ﬁ60l~TUEL51ﬁGﬂi_

M AT G A MTWE G

COWIMON SRMT & ROAT, ¥GEF

COMMON ZSETUR S DATE. JDET 0.0 A3, FUTROY FPLIND, TL1CADY, TIMOZ,
1T TR TR0V, TaMD, THEY0 ) ERELUF (L)

COMMTIN FSTART Y, TOTLSY, EVANT, KUVANT

oM ST MRS s ETHETTAAY,  ITO

BYTE THAR &) '

EYTE THATE(4?

TNTEGER CFLT

MITMEMSTON ERMSGER)

TIMEMITON TRUECA)

FTMEMNSTON TZTIMOTS

THTMENS TN NEAD

TIIMENSTON MMM T

TITMENMSTON TEY T IAY, TEXTI (1A}

ECTVALENTE (CHAROTY, TFRERI1) )

ECIVTVALENCE (IGATE L), IATE)

0aTa OaTS A STRT /7

aTa ERMSIG 77OFT 7, “TarE -, © ERR"/

OaTa TRIWEAY 1, O, 0, A48,07

aTa WiGEM S0 ) -

naTta TRYT/ZFR U7, “aTa < 7 CoRe-, 7 BT 70 7 NOT T, “5E S TAMGE . R
oK WOLCEL TS CIME LT PGS, TRT R, TS S, CTRRES, S PO S
HatTh TEYTE A B 0TS T T o T Ty PN ML Y
1‘ L F. -~ R - ?I - R - . \‘: . - V_.- , - . - . )' .~ R \.r _f"

ETRT SUEROLTINE PROCESSTMG

i

VIIRTEY -~ COMMON VARIARLES DEFINITION

CFRLT  — CONTIMEHES MODE FLAN (O=0RERATOR CONTROLLEDDY . 1 =mONT IR

CHAR — BYTE ARRAY: EOUTVALENCE (CHAR, TRLED
DAaTS = PMNUEMOR TS OF SHRROLITINE SO0 )
TEETEM — FLAG TH INTTCATE KEVECAORT REGLIEST
£ {AEMET) rass . o .
1 (ENT BLV=-FEY+ [39

TEOFT
TELY - FLY~-FY NMIMEER

TEAnT CORRELATION CTRICLE RARDTLS .

TRATITE SIGRE DR CORRELAOTTION CIRCLE RANTLS
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Ad=ATd 20 Jd9ls FOANLE SWii - JWisd
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CADHNMY = H1luo
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PLo0 WYL HOd ANFWND L= = EN
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TISATNG  LS0d-F CBWIL TYHME-T) ONDEE3D0"d A0 FHAL a0d 9vTd - Joudd
CEde THIDXI B4 ool a0 H3EWON JLIIINED Op D97 - WD
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75

=)

0
A

Call DTSRI 1310

TNTTTALTZRE FORTE OND STARES FOR 18T FRAME

FIOETSOL ) =0
FIORTS 7 b @O0
STRRRESUIY =200
STARESO 7Y =D
VEL MMF=0 0O
TTEI. T=0

ITRAGT Z=TRANT#TR&NT
MRATIT=—TRANT
e 4717 1=t 5
TOTIT =0 0O

B EIR ] =0

AV FT Npretly)

BEIMS P DTSFLAY B G ROUINTS
TF (NSt [ P T 1 S O o 1

FERIMG U Y=Y FLNT RoCk GROLIND
SELEDT SCREEM NS

CALl TTEPTIO (11 NS )

ALl NISETID (%, 7,20

T T MR

TE OONEZ OB 2y GO T EG

BRING 1P TIME FLOT BACEGRTIND
SELECT ZCREEN NSTZ

TRt TITSETO (11, MR

Call DTSETD (7,11, 13)

TnT TR IR

kR M

CONT TR

INTITIALTIE MOUNT FOR MAXIMUIM TAaRi AR

LFRAME = FRM+A5S
T (NMTH Fil OGO T &S

EBRING I8 TARULAR HEATIT NG
SELECT SDREEN N3
COLL DISFEIO (11, NSED
CALL DISFTO (7 1%, 4)
DT = 71z
FRINT TaRLL AR HEADTNG
TRIIF(1)Y = N&ET
TRUE{A)Y = | 0T
Gl QETAD (TRIFECAY, TEXT)
TRLIE Y =S 7
Call DTSRIaLs, 17, 10F)

]Euﬁtﬁ)mﬁﬂ

LT = LOT — LLIOT

TRUF(AY = |DT

CAlL SETAN CIRUF{AY, TEXTL)
TOLL MTSEFING, 17, TRUF)

LT = IDT - LLOT

CONT INUIE

TARTRM=0

TF (MFLY £ 1) G0 TO 850
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03

T

ST

M

=59

o

=

TF NOT CONTINUTGES MODE TREATE HEADER FTLL-TM

METY=10)
rall TFRLT INMD
CONT TRUE

PROCESS TATA

CHECK FOR ADDTTIONAL FAGES OF TARLLAR DATA
IF (LFRAME T 4&0) GO TD 394

CHETK FOR OPERATOR CONTROLLET MODE
IF COFLTY &91, 291, 257
CONT T NLIE

TF CONTINUCLS MOTIE LN FOR START FLYRY INTERRUPT

STOF —— WAIT FOR START FLY-BY INTERRLIFT
TF IARTRM=47 ARNRT FLY-BRY

IF {TARTRM  ER 47Z) G0 T 91

TF (METFL ONE 1y G T 2%

NECODE BCD-CODETD FLANE TYRE
Ti=KFLNALA
TF (EPLN=1A&#T1 G517 %) KREN=1A&]1+Y
N{ZF YRR N—AsT 1+t :
MN{AY=(0
Call. FTYF (N)
N{ZY=10
Cabl DELT ()

RESET START FLY~RY INTERRLIFT
KSTFE =60
BERING 1P SCATTER FLOTE
IF (NS& £ =Y G Tir &7
CAalL =0aT
ELI I W
ONT TNUE

SELECT LARGE CHARACTER =TZE
K THO=2
CALL GISPIGOL4, KTWI H1LG)

BRING IJF HEATIER TN SCREENS 1 AND ¥
SELECT SCREEN W

CALL DISETS (113
FRINT HEADER-FTLL IN

 CALL TITERTRCL, B4, TRUET)

SELECT aMall. CHARACTER S=I7E
K TWi=7
CAlL DIIERTIOCLA, T, KEM)

iF [ITHER THAN FIRST PAGE F Tapliar TIRTA SKIP

IF {(LFRAME  GT  5%) G0 TO 20
K TFLG=0
IF (EPROC B 2) GO TO 20

-218-

TINITIALIZATION



)

1F REAL-TIME MOTIE ENAELE DATA & ENI-MF-FRAME TNTERRLIFTS
ralLL INTT |

CALCULATE FLY-RY NUMBER FOR TAFE
TFLY=0
o 2% 1=1, 5
TFLY=IFLV#10+0CHAR T ) ~4%
29w CONT INLIE ' ' .
DECODE [AY NUMEER FOR TAPE
THayY=0 '
Ty AG0 T=1,73
TNAY=TITAYE 10+ ITIOTE T)—45
ACO CONT ITMUE
TELMN=TFL TND

FRAME ENTRY FOINT
) CONTTNUE

CHEDKE FOR STOR FLY-RY KEYEOGRD RELOLIEST
TF (TARTRAM  Ef =23 G0 T 25

CHECE FOR ARDRT KEYEOQARD REGLIEST
IF (TARTRM  NE. 437) GO T 292

ARCRT CODE N
SELECT LARGE FPHARGUTERS
FRESET WEVEDART REGUEST CODE
21 TARTRM=0
TF (EFRICNT  NE 1Y GO T w31
DISARLE START FILY-RY TNTERRILIFTS
CALEL TITSA&E
DI=AFLE ATA & ENO-OF-FROME TNTERRUFTE
Call TT=AR
. SELECT OFERATOR CONTROLLETD MODE
T11 CONTIMLE ' :
CFLT=0
TF (MTWFLG . ERL Oy GO TO 131
IF (EFROC ECL FY S50 T 191
Call SFUN (O 7, NS NFL)D
COLL SFEIM {0, 7. NES. NF1)
MEA=
CALL SFUIN (O, 5, NG NFLD)
121 CONTINLE
CALL TISFPIO (11, 1)
BRING P INITIAL OISR Ay
AL TITSFRTO (0 1, 0)
. G070 @S0
wE o DONTINLE

IF HEQL—TIME MOGIE FILL PROCESSING BUFFERS WITH FRAME OF DaT
TF (KPROC L EG 1) Call FILL

CHECE FOR SITOR FLY-RY EEYROARD REGUEST
TE CTARTRM O ERL &3y GOOTO 95

CHENE FOR ABORT KEYEOART RERUEST
IF (TARTRM EQ &%) GO TH &1 ORIGINAL PAGE IS

. OF POOR QUALITY
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G7

N

':‘l:::

=50

Fomp e g
G TO @4
CHAR R I =THAR (K Y+

RESET WEVEOORD REOUEST CODE
TARTRM=0

nEl Ay .
HARD COFEY 4014 TF REGHIESTED
TF CRUTO NE 1) Cabl DTSPTO (10, 2)

REAL~-TIME MOTE
KT=%
NN {2 Y=

TS MODE
TF {WPROC. NE Y G0 TH @8
kT e
MNN{Z ) =3
CONT TN

CTHEDK FOR CONTINUOS OFERATION MODE
TF {CFLTY 53099, 79
TN T T RE

GRING P REAL-TIME OFTTION SELEMSTTION DISFLAY
BERING LF FOST-ANALYITS OFTION SELECTION DISELAY
CaLL TSI (2. KT, 00
Calil, RTY. ENNND
RE TLIEN
ENTI
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SHIRROLITINE TERM (N)

COMMON  ATNTRLLS KPROC, TACRTL, MTIRF
COMMON  AMTWELGS MTUWFRLG

TR (KPR ERFIGD T S0

IF (MTHFLIG . NE. 1)YGE0 T 100
Cal L SEUNCO, 70 NES. NFLD

FaLl SFLUNOO. 7. NEQ NFL)

CALL SEFUNOO. 5 NRECTH NFLD)
Call WATTLO, O, NKW)

mhabl CLDSELE, )

CONT TS

CALL DTERTO (13 148)

RETILIRN

DALY SFIINGL, =, NREDTD, MFL)D
CALL WAaTTd 1, 0. NW)

GoTO 100

END
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ZO00
i
2500

TAO0

CEGO0
[

1

1

ot

SAIERCHIT TNE
g E T Y I O LV
TYXE10003,. T

Dmel, (MDY

DGTfIFiV TFRM, TTMINTZ), TTMENDI(Z). IQQY,IPLNFNUMPTS,

COMACN 7ARTERMS TARTRM
COMMON 7ATLRS TRASE, DTMY
COMMON. ATNTRL S KPR, TADOTL. MTIRF

Y1000), TNTENS (1000) . TVEL {1000)

COMMON ATESRL 7 NS NSZ NSE, NS4, LTOT. KSM, LG, LLDT

UMMM STELDV S TR OV

COMMON Z7SETLIR S GATE. JTFETO 20, &) JPLTROE) TRLING, TLICAD), TIMOZY,

TRLECRY, TLOV. T, TE 2490 ), EREBIIE(A)
Mo AYCTIROT AEY L, Y2, KY =, KY S
COMON STMES S ROIFTT A . T
COMMON STFE TS TFLT
TNTEGER CFLT .

EYTE CHOHR{A) . HTIRRT 4)
TITMENZTON N
TITMENTTON ETIQTE ()
GIMENZTON NS4
GIMENTTION NNNOE)

FRLUTVAL ENCE (TFLEOL) . CHAR (1YY, (KDATE L KTRET L))

ERITVAL ENCE (TTE, KTIATE)
EQLITVALENTE (NS, N2y Y.

ERUDTVALEMTE (TLO1, TLEO1 Y, CTLR, TUZ02 Y, (T A, TLZEAY Y, (TLE, TLE{S) )

ERTVALENTE (TLE1, TLZO21Y ), (TLER
CTLES, TLZIREY)

ITF (TARTRM  EQ 47 G0 T 975

MI=MOF)

NT=N{5)

NT=({MI+1) /77

ASETGN 270 TO KST )

TF ING4AY NE 1) G0 T 395

TE (NZ  NE. 1) GO TO =34

KOATE (1 1 =NS

FTOATE{FY=N{ &)

IF (KPR CED 1Y G0 T 950

T=TavY=0 :

e 2= I=1, 3

TE0RAYs=TE0AY#I0O+KDART{ I -4 5

TFITISDaY—-TTAY) 2EO0, 24, 3000

NEED TO RACKSFACE FILE

CONTTAE

MNRGE=7

CALL OSFUNOL, 13 NEA, NFLD)

TFAONFL Y w75, 2400, 975

OiNT TN

D8l VYREAD

3 T 000

CONTTNLE

FORFLART SFROTE A FILFE

MNEO=1 '

CAall SFELINGT . 10, MRAO, MFL D)

TEINFLY 275, 7600, 975

CONT TN

IPLINT=TFIN !
CFLT=1
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MNNT )= TR TN
MNRRNE & Y=0
...... FTYR  {NNRMD
R T=0
GOOTE TR0
s TCINT T LA
TRLECT Y=
TFLE(Zy=N{A)
TFLE(EI=N{T)
IF (KPR E@ 1Y G T 950
TSR EN=0
o 1501 T=1, %
1501 TSFEN=TSFEN&1O+CHAR (T —45
A000  IF{TSEEN= TFLY)Y 4500, 4000, 5000
ATO0 CONTINLE
o NEETH T BROCKSFACE FILE
NER=Z
Col ) SFUNGYL, 13 NBANFLD
TEINFL)Y 275, 8400, %75
4400 CONTINIE
Al YREAD
GG TN 4000
ROGO CONTINLUE
r NEEFD FOREWARD SFACE & FILE
NEA=1
CALl, SFUONOTL 10, MRS NFLDY
TFINFLY 275, 4600, 975
AOO00  DTINT TNLIE
NF=
G TO 24
TS CONTINGIE _
i IRBASE 12 0OTT FPOSTTION OF BAR ORIGIN
[ DiMy IS DELTA DIT RANGE FOR ENTIRE BAR
GRTO (40, 45, 5G, 100, 150, 00, 250, 275, 200, 300, 300, 300, 300, 200, 200,
1 200, 900, 7S, NZ ‘
aAcy  CONTTNUEE
IF (KPFROC NE. Z) GO TO 44
CALL SFIN (1, 2 NEBA NEAY
CAatl, SFUN (1.4, 1, NE&)
AL YREAD
D TO A000
ad CONTINLES
IF (NS LT IRASE)Y ME=TBEASE
TACOTL, = {{NS=TRASEY®#EO0. 0) A TITMY
TLOlI=TRASE
TLE=IRBASE+(TACDTLEDIMY /200 )
TLA=TRASE
TLE=T112
GO TO S0
45  CONTINUE
IF (WPRTHT O NE Ty Gl T 47
TFL T=—1
Gy T 950
47 CONTINUE
TOCHTL=1 OE+A
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CEOG

w0

=0

403503

4755

A5

450
A4

475
TO0

0

TLON=%10
. Z=95E0
T =i
TLS=2R0
GO TO RO
N T IMUE
TF (IFLLT
0G0 45E
DO T IMIE
TFRLIN=1
T 440
CNT IMLIE
IF (TFLIV
G T 455
CAANT TMLE
TFL =2
G070 4480
CAANT T
MTIRF=
G T 435
CONT TMLIE
MTIRF=1

GEE T 440
CONT TNLIE
ET=1

TFE {iNF F

DB IFLTOV=0

Efe @)y IFLDOV=0

10y AaR INZER 1)

1 KE=2

SERTGN 200 TO
T 400 T=1.,4
TFE (NSLT) MNE
NZ(T ==
El=K¥1 -

et 00 & | -

KT O T

G T 700

CONT TMLIE

ASSTGN 950 T WET

IF INZ-ZsNT) 475, 450, 450
M NT—-8 Y=
El1=RX

|1 S

GOETO AT

Mo ENT—4)=7
El=k¥Yw

R X 4
ET=NT#10-9

TLZ Ryt

L WTHT Y=k
TLEET+S Y=k
TLZIRTHT7 )=k
GO THO KST, (3200,
CEINT TNLIE
AR T =
TLE Y =AT0

1L E3=T00

T SA=mT0
TLo@=T700

GO =T 250

EUET

WT) GO T 400

Y
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CONT T
LT

TU S =240

T =10

TL AA=TAD
TLEE==10
CONT TRUE
calLl, DTSFEI0
RETILIRM
TALTRM=(
Catl DIZRIO
CeLL, TR0
RETIIRN

EnTY

(%, 12, ERELIF)D

(11. 1)
{2,100
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1

2y

1

i

1

SEERTIT

THE [EN

TR

THIS SUBRMHITINE FERFORMS & SEARCH TO LOCATE THE FPOTNTIE WHITH
DEFINE & UORTEX AND CALTIILATES THE CENTROID OF THESE FOINTS
COINYY = STALE FADTOR TO O CONVERT TY AND TV TID FEET

L UANGT
ELVANG
TNTENS=
TRETIT 7=
TUEL =
TX =

}'\'r e
ETHINT =

L SEARC
M
il et
MTNOCNT

U H

tH

MTNVEL,
N SES=

MIEART =
MSFTEE=

NILIMP T Sies
NUDRTY=

iH

FTT,

1y ELEV

7y ELEV

TNTENS
SARE
VELIIWT
X COnR
Y R
MAMRER

TNTIEY
THMDEY
NLIMEER
Fimial,
T 3

NOITSF

SEECTE
M IMEER
LITATE
AT et =

NILIMEER
MUMEEF
TS THE
FER TFE

VELTCT

SiMl= S OF
™S THE O
ST S OFE T
OF AL P
LM Z= DM OF T
E oalL R

VEIL MM
VEL T =

R TTd =
X6 =
LR ==
M

CaMMTIN

MINTMLI
VELICT
FER B
FER CE
M Wi
¥ TENT
Y ODENT

AONTRL &

ATIIN ANGLE OF FTRST natTe FOTNT TN THIS FRAME
ATTON ANGLE OF FIRST DATa FOINT TN THIS FRAME
TTY A& DATE FOINT K
O RATITHNS EOR CORRELATION CIRCLE
TY OF DATAS FOINT
DIMNATE OF DaTe FOINT
NINATE OF DIATA POTNT
CFE POINTS WRTOCH LTE IN CORRELATION SIRCLE
M KNLUMEER OF SEARCHES &L OWFD FOR VORTEYX LOTATTON
MF Max IMim VELODITY TN A FRAME
CIF SESOND HIGHEST VELOCITY IM & FRAME
EOPOINTS TN CORRELATION CTIRCLE POSSING A& PEAK VELOTITY
TO NR GREATER THAN MINVEL
FESK WVELIHITTY ) ,
SETRES THAT WERE DIEGQRDED TN FROCESSING OATA FOR &
10 VORTEY — ARRAY F 7
OF SEARCHES THAT HMAVE REEN MADE TN aM ATTEMFT T
& VHRTEY
SEIKES THAT ARE FOLND TN & FRAME
NF DaTo POINTS TN A FRAME
OF UNRTICES THAT HMAVE REEN LOCATEDR TE NVORTX: + 1
VORTEY N THAT 15 CURRENTLY BEING FROCEZSSED
NT FF FBOITNTS THN A& CORRELATION AREA THAT MUST HOVE &
TY GT VELTOL#FEAK VELDCITY -
ROTHW TS iF INTENSTTY anly VELOCITY N ALL FOTNTI
CRRELATIMON CIRCLE
HE PROGLICTS OF INTENSTTY, VELOCITY, AND X COORTIINATE
COINTS IR THE CORRELATION CIRCLE
HE PRODILICTS OF TNTENSITY, VELOCTITY, AND Y COGRDBINATE
CIIMTS TN THE TORRELATION CIRCLE :
M &TCERTARLE FEAN VEILGOTTY ' -
TY TOLFRANCE~—FER CENT OF PEAK VELOCTITY THAT SOME
NT OF POTNTS TN A& CORRELATION AREA MUST PODSEDSS
NMT OF PEAE VR FROM 157 WIRTEY THAT FEAK VEL FROM
RTEY MIIST MEET
RO OF VORTEX
RIGTTE OF YORTEXY
YOGS 0Z), YOLNOEY, INDEY (IS0, NOORFTIZY. NOTSESOZ)Y
PEVEL (7)Y, ELAONGT. ELANGZ. NWIIRTY, KFRM, RTIME
ERERST. TaoaT.., MTIRF

COMMON STSPL S NS NST.NST NS, LI, KEM. LG LLOT
CEMMORLS T DY ANEO . NEIL 3
COMMEN STHIRLT A MAY L, MaYE., TEQFT

COIMMTIN S
CIMMITIN S

TONYY,

TNTTL S
TNET 7
ST I ME

TTELT, PORTSOY, STARBSOZ)Y, VELMNF
FTTOL, MOTSE . VELTOL, VDRTGL; TRAGT. TRANDT &, MNRADT
ERAVTOL ‘

COMMOIN S KTFILG AR TRLG
COMMON  LTVTIATATFLY, TERM, TTMINT(Z), TTMEND Z) . TDAY. TRLN, NUMETS,

o b O
Cr MO

SRTHIT S
FEETILR S

BT, KERF
TNATE., JRETOZF0, A JAFLTROEY  TRLTNDL TLLCADY, TIMOZ),

TRLEORY, TV, TakD, T 20900 KRELE(A)
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COMMON FARTERMS TARTRM

Crmplin S ETATS TOTXL, TOTYZ, TOTYL, TATYZ, SEON 1. S0, SE0Y 1, SRy,
KUANT, MUANZ

TNTEGER ETHIFT A

TNTEGER METAT(1A)

RES. STTTIE)

EQITVALENMGE (X6 XCGE1)) (YOG, YOG

EMATVALENCE (MSTAT, 2TTT) )

ERITVALENTE (MSTATA, METAT (4Y), (METATZ, MITATI7) Y, (MITALZ, METAT 131}

ERHITVRLEMEE [MSTALS. MITAT (15))

ERiTval ENCE (KRIFETACWBIEDTAY)

ECTVAL ENCE (WTEST, JRPLTF)

NnaTa SNamMeEs TTENT 7 .

DATE KRFOT 74%1, 3. OF

naTa STTT 77 AVGT. "=( 7 7 R Sot oy BT, TR, 7 ¢
- Vo :

TIATE WHEEL 77 WHEE "/

DaTa LNOTSE 57

RICHIT= SNOME

TMIMT= 27742 ORTTMINTOLY + TTMINT(Z)

TF{RTFLIGY 475, 478, 479

—

STTME=THMINT
ETFLG=1

A ONT TNLIE
NEF T EE=D

L INITIALTTZE NOTSECTY FOR COMPUTATION OF NOTSE FOR EA. VORTEX
NOTSES{ 1Y =0
NUIRT ¥ =0
MINFPTS=Z )

i Cab N ATE MAX IMUM AND MINTMIIM Bt ATION ANGLES
X=TX (1)
¥Y=TY¥{1)
(=AML ER] = ATANZIY, Y)Y&57 295
¥=TX (NUMETED
Y TY O NCIMETZ
Fl ANGE = ATANZIY. X)$#R7 Y58

a

&

B5OOG CONT TMUE
MCOIRET (L Y =NILIMFT=
CALL GETUE (TVEL (1), VELMAX)
GO TO 5070
OO0 CONT INGE
GEOOTO 0L, 2000, KRR
1 CALL GETVELCTVEL (MAY 1), VELMAX)
= CONT TMUE
TFIVEL MAY—-VELMNEY &, 10, 10
o CONTINMUE
NMCGRFPT(1 )= 0O
2070 CONTINGE
NOORFT(Z)= O
PEVELOLY = VEL
TS PSRO0

. o
10 CONT TMUE (ﬁﬂﬁﬁﬁém‘?é e

TMNITISLTZE SLM TERMS AN COUNTERS
StiMi=G O
CSHIMI =0 O
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4450

H40

B

L
1000

1001

W OMNUORTY s OMY Y #0LIME

NOTSES(NVORTY b= NESRTEE — NOTZES(1)

NCDERET INUORTY )= KOLINT

VFIL MNF=FRUTO#UVELMAY

EEVEL CNUVNIRTY Y= URL MEY
TFRONWORTY =23 4755, 7900, 2500

CONT TR

TMEND= 2745 GETTMENIIC LY + TTMEND(Z)
ANGLE=8TANZ (VRO ), XOGEOD) Y#5E7 Z95e

COMFITE RTTIME FOR START NIF THIS SCAN

RTTME= Ot AAAAAEE{TMINT « STIME)

OTIME = O3 A&LALEECTMENT — TMINT)

CHEDE EVEVATION anMGLES FoR DIRECTION OF SCAN
TF(FLANGT~ELANGTY 430, 440, 440

AT T N

SCAMNTNG DrHdN SWOF ANGLES

MO ARG

FLANGT =F AMGY

ELAONG F=NEA

TECAMGLE-FILANMGT)Y 435, 435, 440

TONT T

TFLANGLE — ELANG]YSO0, 500, 4233

CONT TR

OTIME: DTIMES{FLONGT — ANGLE) 7 {ELANGY — ELAWNGI
GO T BO0

TONT TRILE

STAMNNTNG LR

TELANGLE~FLANGT IB00, 445, 445

CNT TR

TFIANGLE — ELANGZYASO, 440, 440

CONT TNUE

GYIME=0UTIMES{ ANGLE - ELANGT)Y Z7(ELANGE — ELANGT)
CANT T MR

RTIME = RTIME + [DTIME

CONT TN

SET Fiom T INDICSTE THAT WE ARE LTOKING FOR IND VORTX

SET VELOCITIES MEGATIVE THAT CORRESPOND TO FOINTS THRAT WERE LSED

T DEFTNE 12T UIRTEYX
ITF{ETNINT-Z) 530, 530, 525
CONT TRILIE
MINETIS=IR TR 6 CHUNT
MEA=NUIME TSRO INT
TFENBA-MIMETSY 3280, R40O, 540
CONT ITNIIE

DO S50 L=t BNT

dINDEY (L)

TVEL ) == TUEL ()

CONT TNLIE

303 T 000
TRY ANOTHER FT WTTH & MAY VEI OCTTY
CIRNT TNLIE
MERTEE=NSFIEE + 1
TF ONLIMRET ST
TNT TMUE :
TFOLNGOTSE~NSETREE Y 3500, 2300, 1010

=m0y, FEEO, 1001
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-lge-

KPWTEA =1 TidN G T304

ANETHIA = (TN LMD

(L ZHSI0N — ZHigoN=C 18N ) S35 10N
Hz= TN D SaTEA

O={ 1dn 30X

o KAMOAN= 1IN

AT L

O ) N
Q=X Tan
AN NG
O Do eainmidi
N LN
QOOE Q04 O
CEXYWTTENT ~= (L XTid) TSN T
‘ 3N LNOD
BYLL QUL TODLE CNWIQM= VWi ) L4685 ) 41
Clgs 8 [ON=NTYM
E T ST+ T T it 0= 1 a0
EAATT= U T XSG P AL =11
XTI (LX) Ki= Tl
ST LN
QEELE "QELE Boii (i-ilsOaN) 41
SN L LND
S NEEE COBES CKPIWTIEA Y 41
CRUWTRN O X0 T8A1 ) T3ALES "D
HANE LM
=L X
QUEE Ol O
=1 X
T XS 9
AN E LN
OSTE OS2 "Op T 20 1EA 1 A I RE Y ST
. AT L0
DOZE "QOLL ORTE ((13MENT - (ZX9WIYIAAT 1 41
SLdEUIN R O0Es Thl
SIINT LA
F=7 X
AN 4 1P|
I TRV AT
GOVE COOTE "OS0Z ({(ZX9W) 18T~ L XGW) TIAL Y+
: =1
Y LW
=1 A0
HIHY3IS X 31500 0D OWi XYW MmEN N d
Aring Lo
OF L E(XLMIANY A
SN LN
0901 "OFEL OEEZL (AW IEA )Y 41
LGN TCT XS TTEAL P TTHALESD D
ArN T Lt
DEOE OO0 "O002{ T X941
LN 4 [
ARG =T Xt
(LX) THAL~ =01 Xdl) 1301
AN L AN

-

>

(BTN R
L8

o=l

[

pEae

RN

OORE
OGlE

M1z

[BEN

i
-
M

OO 1E

QLOF

y

(SISTRY
0701

OG0T
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FRO0 CONT TNUE
2100 IF (WTEST  NE BWHEEL Y GOFTO 2A00
TECNUMIRTY ) 3800, 3A00, 2700
FTO0 CONTINUE
TF (IFRMY 2135, 2A00, 2150
s1EE TFAOREVANT=SZOY R 30, 5555, 2600
SLE0 0 CONT TMEE
EVANZ=EVANT + 1
TATY Z=TOTXZ + Y51y
TOTVE=TOTYZ+YGE
SR el b FIERE S SINER]
SEOVI=SSRY IAYTGI YOG
G TR A0
IS0 TR VAN =Z0 Y2155, 323%0, 3400
SIS CONT TNLE
' EUANT = VAN + 1
TOTY1D = TOTY1 + Y5
TOTYI=TOTY1+VEG]
,—.FIY 1 mEmSay i +'kl e YR
SEEVI=STRVI+VYGt +YOnt
GU T 2400
WEIE AVXNITG=TOTY

ﬂUVFﬁuTﬁTY

;RH:NT(”h_ﬁ17
GO T STTS

AT AVACG=TOTY )
AVYLG=TETY 1

o lTi = \'-’"
TS DALl .FTAH (KRUFTA, MSTAT)
ERILIFCT (1 ) =NS3
KRUFOT (4= DT=-LLLOT#EFRM
LAVYCG=AVYICGEAZT0 O
EAVYEG=AYYIG /30 O
FESTDX=50RT{L20 OeSTOX~AVY MHE#AVIDG) FR70. 0)
FSTOY=S0RT ({30, Q#STOV=-auY CGEAVYEE) A870 O)Y
CaLL DECT (LAVYYGE, S5, M3TaT4)
ALl TECD frauvrn.ﬁ.M“TﬁT?)
ALt TECT STNY, 2, MESTALR)
CALL GECT (WLTDY;a;MhTﬁlh)
CALL TISFIO (4, 17 KERIEST)
&0 To =700
HAGO TONT TN
AL THISFLA
S700 RETIIEN
ENT
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SUBRIHITIMNE RTY (0D

CEMMON ZATL RS TRASE. TITMY

COMMON RIFFRATEFR 12

COMMON  7ONTRL/Z KPROC, TAOATL, MTIRE

COMMON  ATISPL S NS NST NSE, NS4, LDT. KSM, K15, LLDT

COMMON SSETHR S TATE, JOFRTOZ20, 3 R TR T, TRLIND, TLICAOY . TIMIT),
1T IRLROZY, TLOV, TAMC, TLZ(%0), KRELF (&)

COMMONS TREATH TRE AT

CUMMON S T DILMMY ANTG . MFL

COMMON ALDVTGT ATFLY, TEEM. TTMINT(Z), TTMEND(ZY, 104V, TELN. NLIMFTS,
1 TX 000, TY 1000 TNTENS (1000) . TVEL (1000

rmamMoN SOFLT S R T

TMTEGER TFLT

DIITMENZION N{A)

TIIMENZTON NNNCA)

ECITVALENCE (IBFRS, TRFRO4I)Y, (TEFR1O0, ITRFRE10)Y) :

EOTVALENMCE (TLO1, TLZC Y, CTL 3 TLZ0EY ), (T A, ILE0AY Y, (TLE TLF S )

ERLITVALENTE CTL31T, TELZFORE) Y, (T3S, T Y d T 5A, TUIERAY Y,

TooTe IR TLZ0REY)

EQLITVALENCE (TLAT. TLF(A%7)Y ), (TLAAG, TLZ7(84)), {TLA7, TLZ(A7)),

TOOTLAw, TL20ATY Y, CTLSE, TLZ CS2)), (ILS4, TLZISE)), (TLS7, IL3(S7)).
@OUTUSR, TSRO ), (TLAZ, TLZ AT Y, (TLAS, TLLZ(AA), (TLAZ, TLZ(AT))Y .
T AR TUZOARYY, CTLZ72 0 TLFETENY (TLT74, T2 074y, (TL77. TL2U77Y Y,
4 (TU7% TL2Z(72))

TATA TN 7O

OaTa KMt /FA=1/7

Catl DISPIOCLE, 39)

MF=NOF)

IF (NE  GE. 2y G0 IO 400

TLAF=ZTS '

T 38=375

T 47=248

L 49=768

T A=
TLAT=1520

TLAR=120

M. 73=1473

IL74=147

TL77=1 344

TL7%=134

KRPRIC=1

MNE4=2

TF (TACOTL  NME 1 OF+4) GO TO 100
TLO1=%10

ol=wt ORIGINAL PAGE e
T =920 GE Is
210 OF POOR QUAIJT;

Th S=9E0
G T 200

100 CONTINLIE
TLOI=TRASE

T A2 TROASE4{TACRTL#0TMY 7300 )
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200

=00

400

416

TLA=TRATE

TL&=T03
TONT TR
BT

TF (MTIRF

TS =SAD
TLEE=T700
Ti SA=5A0
11, 55=700

G TO [0

CONT TNUIE
TL2I=FT70
T 32=%10
T 26=770
TL.38=%10

0 T SO0

CONT ITNLIE

TEFRA=ALS
ITEBFRIO=H71

TFE (TN
TNT=1

CAaLk GFRENM (1. 1)

NEG=1

ALl SFLINGTL, 4, MBS NFLD

CONTINUE
MTTRF=}
[ = S

TF{TREANIMAZS, 470, 425

CONT TNEIE
TREAD=1

AL VRERD
TRLINO=TFLN

CFLT=1

MRNCZY=TELIMD

MNNNYC 4 Y =0

ALl FTYF

LR T =0
CONTINLIE
TL.O1 =400
T S=d400
T A=400
T 8=400
TL31 =400
TL. 33400
TLRA=GOD
TI.28=
L4
L4

Ti.

1y GO 7O 810
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T A7=224
T 7Zx=1&7
1. 74=157
TL77=1580
TL79=180
BET=10

500 CONT TMUE
TALL DISFINCL=, 443
ath, DYISFIG (4. 748, TRER)
THFR4=AST
TEHFRLO=MA1S
COALL DTSRI (
ol BDTIRTn
RETFHIRNM
BN

FoETEMLY
P 1T ERELE)
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S R

O N I BDw

e e Ew S

D B

En B TEan B

¥

)

1

1

CHERCIEIT TAE

TRITTE(L)
TOTTTROZY
IT¥DITOY)
IVOTITOE)
IDTTY 1)
IDTTY ()
TRTITTY (1
ITRITTXY S
TRUNYY
TRIINYT
TOITTM =

et

)

m

NTsPLS

= TNTTIAL
= INITIAL
= TNITTAL
= TNITIAL
= INTTIAL
= INITIAL
= TNITTAL
w INITIAL

BIT POS
OTT B
NIT oS

)
THT
nmT
niT
1T
nrr

g

TIME DIT POS FOR TIME-X PLOTS FROM YaN1 DATa
TIME [OIT FOS FOR TIME-Y PLOTS FROM VANZ [T
Fre CENTER OF RLUNKAY
FrR CENTER MF RLINWOY
FOR

EOEVANG 1 =L DSATION OF VAN1T WRT CENTER

IMITT

Firs
=g R
Fs
Fas
Fis
s

FIiR
FIAR
FOR
FOR
FrR
FIOR

&l TIME

TARLE FOR VANT DATA

TAFLE FOR VANZ DaTA

XY PLOT FOR VANT DARTA

XY FLOT FOR YANZ DATA
Y-TIME PLOTS FOR VANT DATA
Y-~TIME FLOTS FOR VANZ DATA

FOR XY PLIOTS
FOR XT FLOTS
FOR Y-TIME PLOTS

i RLINWAQY

Pl

LACVAN () =l NcaTToN OF VANT WRT CENTER OF RLINWAY

N1
MEE
M
YRATYV =
YRATYEY =
YRATYXT
TR&ETYT
YROATYT
TRATYT

[ I

MO S TNT T 7

SOREEN FLAG FOR
SCREEN FLAG
SLREEM FIAfG

RATIN
RATIN
RATIO
RATIO
RATIO
ROTIC

FIiR
=y~
FOR
FOR
FiiR
FOR

FOr
FiR
¥ OIIT FOs

TYRLT,

¥Y FL
TIME
TARLE

Y 01T
¥ orT oF
TIME I

nTs
FLOTS

O FOR
ns FOR
T PO%

(2.

FOR XY
Xy

FOR
Y NIT PAOS FOR
TIME DIT PSS FOR
FORTS

PLET=
FLITS
X~TIME
¥-TIME
Y-TIME
¥-TITME

FLOTE
FLAOTS
FLOTE
PLOTS

STARRBS(F) . VELMNE

COMMON STERL /. NS, NSEONSTE, NS4, LDT, KEMLRLG LLOT
LR fLDVﬁATFIFLVsIFRN-ITMINT(Z):ITMENDfﬁ);IDQY;IPLN-NUMPTS,
IXCLO00Y, TY1G00), TNTENS (1000), IVEL {1000)

COMMON S T
TARD NE

annRs 7

TANNYY (24 ),

TATFTS(Z) . TDATATALY,

TADTAT, BLANE.

MM

KGO,

YIGZY,

TRITHE Y ¢ 2500,

NCORFT(Z) .

NOTSES (),

FEVEL (7Y BELVANGOZ)Y, NUWIRTY,

COMMON ARIODT 7 ROUT, EGEF

DIMENSTON JTITTRIZY,
DIMENSTIN TREUFF(Z4),

INTEGER ELANE
RBYTE
TI6TH
0avTa
ratThs
D&Ta
LDATA

TECIML & 7
NEGF =/
LOCVANY

TREUFFE{Z)Y,

TOATH, TECTTMEL .
o j‘

4.0,

IYODTTCZY,
PORTS(ZY,

TRITYIED,
STARRE )

Ko, NES

AGOS
THEEF(2Y 71, 07

DSFMs“TIATA 7

FFRM, RTIME

TOTITTX(Z), LOCVANCY)

TaTA

ENAME /

REMOVE AFTER

TATo
TIATH
TATA
TATAS
TaTéa
DATA
PATH
DaTo
TIATA
AT
[aToS
OaTH
naTae

TRLINXY /S
YRATYY /S
YRATYY /S
I¥YniTs4a
INITTR/
TGITY 74
INITYX X
TRINYT S

ol B S
TE=T
el =
77

s
U T
0. 5127
9%, A5
TV 21AS
7E4 7

A

TOITTMA 700

YRATYT F
TRATYXT 7
YRATYT/
TRATYT,

azs
ICIR WA 40y
=8
4 2/
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10

w0

100
i

T

150

17%

F‘!EMCIUE AR DR A e e 4R R e b e e

RIiT= SMNAME '

TTRLT=KFRM

TF (KFRM LT, Z&IGOTO 10

TTRL . T=TTRIL. T/ FA

TTRLT=KFRM — 24 # TTPLT + 1

CENT TNLIE

MTINONG= EILUANG(1)

MEAY ANG=EL VANG )

MRTER ANGLES

TRIMAYANG. GE MINAMG) GO TO 20

T OIIM=M T NAN '

MTNANG=MAY AN

MY ANG=TTH M

ONT TN

TFINVORTY ST 00 GO TO 100

NCT UCRTEY FOLINT

TY1=0

T Y F=0

Y =0

TYOE=0

LVEL=FEVEL (1)

TRVEL =60

TVAN=1

IF(IFRM LT O) IVAN=7

GOTO 1000

TRANSFORM T CENTER GF RUNWAY COORTDITNATE SVE

TFOTFRM GT 0) G T 150 '

DATHA REC FROM VAN

TVAN=Y

TYFR1= LAOCUVANOTVANY — Xk 1)

TXmZ= LUOCUVANT TUANY ~ XNCGEF)

GO TR 7R

COINT T NLIE

TATA REC FROM YAN1

TVAN=1

TXTi= XOGO1) ~ LOCVANT TVAN)

TXC7= XONOEY — LOTVANCTVAN)

TFINUDRTY EMO Z) G0 TO 200

TECIVAN En 1) GO TO 180

CINEY ONE VORTEY WAS FOIIND

IF(O PORTSCTIVANY — ¥OG(13 ), LE (OXOGEI —STARBSCIVAN) Y IGE TR 200
GOTO Z10 - ' -

CONT TRUIE . ,

IF(( PORTSOTVAN)Y — XOGO1)Y )Y LE (XOG(1) ~STARBS CTVANI G T 310
GOTO 200 : o
OARTE WILL BE ORDERED S0 THAT LEFT VORTEX WILL EE IN LOC 1
CINT T NLUIE

TE¢ IXCL LE  IY07) G0 TO 300
VIORTICES IN REV. FOS S0 SWITOH
CONT TARLIE

TTIM=T X

YT =TXOT

THCF=T O IM
TV =YREo)
IV F=vYiGil)
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00

[

1 000

i

LVEL =FEVEL ()

TRVEL =FKVEL (1)
TOLM=NOT SRS (1)
NOTSESOYY=NOTSES ()
NOTSES {7y =T TLIM
TTHIM=NCORET )
NCORET {1 =NCORPT (3)
MNODRPTOZY=TILM

PRI AR

OGO y=XGE2)

YOG Zy=T11M

PR AWER IR i)

YIGOY y=YlG i)
YTy =g

BEE T 1000

CONT T M

TY 1 =YEEdl)
IYTE=Yasid)

LUVEL =PRVEL (1)

TRVEL =RHVUEL ()
COLTULATE GISTANGE FROM THE TENTER F THE
CEINT TR E

DATA TS NOW TN CORRECT LOCATIONS

TFINST ER 3y G0 7O 1500
TARLE WAS DHOSEN A% & DISFLAY OPTION
IMM= OfsFRM

IO =R FRM—1 00+ TTILIM

TUiiM= 1T IHiM

TOATACTL =TT IM+43
IDATAZ Y =TTHIMY -1 0% T IHIM+45

IM= OO1#NIMPTS

ITATACAY=TTIIM + 485
TOLMI=NUMPTS — 10003% TTIM

TRIM= O1#T0UIMY

IDATA{R)Y= TTHM + 4=

IDMi= TTHM1 — 100=TTIM

ThEIM= 13 T1TiLiMY

IThATA(AY= TTHIMe 48

IOATAC7) = TDiME — 1O=TDIIM + 485
TiM= OI&NOORETOL )

TOATA Y= TILIM + 45

IDMY= NCORFPT(1) — 100#T0LM

TINIM= 1&TT0IM]

TDATAIOY=THLIM + 43

INATAT1Y=TILIML — 10#ITHIM + 43
INIM= O #NCORPTOZ)

IDATAIZI) =TTAIM + 4%

ITHIMi= NCORFTIZ) — 100#T0UM

ThLIM=  }#%TTHIM]

TDATAI14)=TTRIM + 4f .
IDATAISI=TTIMT - 1O0#T0DUM + 45
IDIM= {#NOTSES(1)

TOATA(ISY=TTIM + 437

INATA1%¥= MNITSES{IY - 10xTT0IM + 47
T M= JENDITSES ()

TDATAIZT ¥=TINIM + 4=

THETAE(ZZY= NOQISES(ZY — 10#ThM + 4%
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1200

1250

1360

1270

THIM= T #MINANG

TOATALZR)= TTHIM + 43

INATACTZAY= MINAGNG — 10=I0DLM + 47
TIHIM= 1§ MO X AN

THATAL ZE5 ) =TIRIM + 4=

TOATA{Z9)Y= MAXAGNG - tO&THIIM + 4R
THiM= | O18lL VEL :
TGATACSY=TTUM 4+ 4=

TOME= L VEL — 100+TT1IM

T M= 1#T0LIM1

TGaTaizzy=Imm + 45

ITNATOIRAY= TTHIMYT - 10O#ITHIM + 42
TDLM= O #TRVEL :
TRATA{ LY =TTHIM + 42

TRUMI=TRUVEL —  TO0# T

TOiM= {4 TTHIMY

TOATAEIT I=TOUM + 45

TOATACEE Y= TTMY — 10#IDUM + 45
ETIME=RTIME

ITIAM= O 1EkTITME

TOAT&AG)= TTdIM + 4x

TUIM ] b T TME~ 1 003 T THIM

TTiiM= 14 TTIMY

TOATA{A1 y=]THIM + 45
TUATAI 47 =TIHM] - 10#IMHIM + 45
TUaTH{AY=TET ITML,

I M=RT TME

IM= RTIMES{O O — 10#T0HIM
TOATACA4Y=TTIIM + 4

IF (TI¥M1 GE DY G0 T 1700

M= TATRS{TYO1)

I0ATA4AY=NER

G0 To 1250

TONT TNUE

BT IM= T Y0

TOATHAL 44 )= ANE

CONT TNUE

IOl iM= O 4T i

THATAAT Y= THHIM + 45

TOHIMI= KTHM — 1008 TTHIM

ThiiM= 11T iM1

INATACASY= T0LIM 4+ 4%

THAaTad4% ) y= TOiM1T — 1O#TTIM + 45
ThiiM=  QO1&I1Y(1 ‘
TOATA{S )= THHIM + 42

TniMi= I¥Cl - 100#TIM

ToamM= 13 TTM1

INATAISZ )= TOHIM 4+ 43

TOATA{SEi= TOMT — 10s]0dIM + 45
TF (IX0Z GE Q) GO T 126G
ETHIM=TARS ! TXITT)

TOATO A ) =NE

GOOTO 1770

CTTINT INLE

L AMe= T X007

ITATOLSA Y =RLANK
CONT ITMNLIE :
TORIM=  O1#KTHIM
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1500

1450

IGATAIS7I= TOHIM + 4
ML= ETUIM - 100#TTiLIM
TDM= 1+TTHIMY
IOATA(SS Y= TDHIM + 42
InHaTASY)= THIMYT — 1O#TTHIM + 4
IMiM=  O1#TYY
TaTalisAl )= THM + 48
TOUMMY = TYDE = 10O08T0LIM
TEM= 1#IT0IMY
TOATA(AZY= ITUIM + 425
natTaiazr= IUUMl - 10&TTIM + 42
ITF(NVOIRTY BN ZY GO T0 14520
TFONMUORTY EG 1) GO T 13200
I0AaTAC13)Y=R1 ANk
ITHRTAC14) =B ANE
IDATA( 1S )Y=RLANK
TOATAZ1 Y =BL AN
TOATAL 77 ) =Rt ANK
IDATA(SAY =B ANE
TDATACET7 )Y =R ANk
TTATAC SR =T ANK

Ny 1230 A=40, 4%
TOATOC ) =R _ANE

CONT TNUE

N 1785 =51, 5%
ImaTa(d)—BLANM

CONT TNLE

TDQTA{AIE Rl&NH
IU&TQ(&?)“BL&NL

GOOTO 1450

CONT TN

IFIXIGEELY ER OY G T 1350
ITATASEAY=RL AN
IDATA (S 7Y =RI_AaNk
TDATA{SE ) =R ANK
IDATASS Y =B ANK
TTATACAL =R AME
ITATAL A7 1=TL ANK

TOATAAS) =21 ank’

BT 1450

CONTTNUE

IDATACAL Y =R ONK
TOATACAT Y =TIt ANE
IDATACAEY =FL ANE
IATAAD Y =TI ONK
INATA{S1 Y =R aNK
TMTA{ T Y= AN
TOATA{SE) =R ANK

GO T 1450

CONTINLIE

TRRUEE 4y =hsy
IRRFF (M =TOITTR TVAN)
TERIFF A = OIT= L DT #EFRM

X

TF{KFRM. GT SSHYTREUFF (4) =L DT=LLDT# (KFRM~-55)
TFOEFRM. GT LTOYTREUFF (4) = DIT=LL DT % (KFRM-55)

ORiGpy,
OF Poop



1500

1700

1200

10D

TEREWFF{ R Y =40
TRRIFF{AY=TATIDOT

CELL BDTSRTOELG, 17, THRIIEF )Y

CIINT TMILIE

TFINMUIRTY Fo OY G50 T30 4000

TRINSY B %Y GO TR 2000 '

YY OFLOTES WERE THOISEN oS & DISELAY OET T
IRBUFF {1 YNt

TRRIIFF (S Y= 1

TREIFF{7)=MNS

TREFFE I = TREEF ()

TREIIFFIY Y )=t

TEAYTGOIY, BERL O O) GO 70 1700

THERE T2 A FORT WIRTEY Ti0 BE FLAOTTED
TEEIWFF 2= TRIINYY + TXD1#YRATYY
TREELVFEF{A)= TYTITTL TVANY + YIDGO1 Y &YRATYY
TEENFF (A = TATINYY TTRL T

G T 1500

CONT TNUIE

THERE 1= MO PORT VWIRTEY
TEREFEIFEL A = TaRLNE

CONT T RLIE

TEOXNCGEZY ED 0 O GO 7O 1200

THERE 1% & STARENSRT VORTEY
TRRIIEELDISTRINYY + TYO sYRATYY
TERIFF{IOY=TYRITTCIVANY + VOGO TIEYRATYY
TRERIFECILZ)=Tan0XY L ITRE T

GO T 1950

T INILIE

THERE IS N STAREGART VIIRTEY
TRRIIFF{ 12 y=TAaR1 MK

CONT TMLE

CALL MTSFINOLE, 24, THEUFFY

COINT T NUE

TRONGZ B0 3y G0 T 4000

X=TTME AN Y-TIME RLOTES WERE CHOSEN A A DISFLAY OFTION

TFLRTIME. GE 21 Y G0 TGO 4000
TERIWFF(1 1= N7

TREIWFF{7)= N7
TREFEF O] 2 MR 7
TRELFF (L9 )YsNEST

IGENFFISY = 1

TERHIFFIII Y= '}

TREIIFF(1 Ty 1

TRRIIFF{ 7= 1

TERIFF{4) = TUITTY{TVANY —~ RTIME#TRATYT
TEEUFF 1AY== TRRUFF(4)

IRRIIEF (D) = TRITTM + RTIME#TRATYT
IREUFE (71 = TRENFFE ()

TRAOYIZGEOLY B G 0 50 TO 2500

THERE T2 & FORT UNKRTEY

TERFF{Z)= TRIINYT +  TXC1#YRATYT
TRMEIFF(A)= TADETSO1Y
TREEIEF(CIOI=TOITY OTVANY + YIEGd 1 1 YRATYT
THERFF 17 ) =TRRELFE ¢ A0

G T 2000
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SO0

T

=000

ZEOO

FAG0

4000

CONT INUE

THERE WAS NO PORT VIRTEY
TRELFF ( &) =TARLN
TEERLFF (12 =TARLNK

CONT TNLUIE
IREFFO18Y=TRRUFF{Z)
IRGIFF{E) =TRRUFF{Z)
TERFFLZOV=TRELIFF ()
IFOXDGRIZY. ER D GY GO TO 3500
THERE 1% A STARBLARD VORTEX
IBRUFF(1S)Y= TRIINXT + IXCZRYRATXT
IRRIFF(12)= TADRPTS(2)
TREFF(Zz%7)= TOITY(IVANY + YOGUZIEYRATYT
IRBIIFF (¥4 Y= TARTS(Z)
IFYCGELY NE O GO TH 3400
IERIFFIE)I=TANDXY (19)

IRRUFF ZA)=TANNOXY {19)

G0 TO 2AQO

CONT TN

THERE 1% NO STARRBOARD VORTEX
ITERIFF{A)=TANDYY {1%)
IBBLIFF{12)=TAONXY (19)

TERUFF 123 = TARLNK

TERLFF (24)= TARLNK

CONT IMUE

caLl DISPIQN4E, 45, TERIFEF)
IF(NVORTX LT. ZIRETLREN
FORTSIVANI=XOG(1)
STOARES TYANY =Y T)Y

RE TIIRN

END
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1060

00

1 OO0

ERBRCLITINEG GETVEL (T, VEL)

TRFOIV LE O)Y GO TO 1000

TALL SURBTTCIV, 7. 7. (0dimy
TRITMHIM GT A2) G T 100

VEL= FILTAaTITiMI&] &

RETIIRN

CoNT TNUIE

TROETIIM GT 7% G0 T 700

VE| = 1 QA% O + FLOSTOTOUM — A9)18% A
RETIIRMN

VEL = | 8%#462 O + % 484 0O + FLOATOTITUM=7S) 57
RETIHIRN

t

VEL =0 O
RETILIRN
FNTI
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1

SHRRTUWITTNE DFLT {(N)
IﬂMMﬁN SRIFEFERYS IPHF](
CoOMMON STOSFLS NS,
COMMON STRLTW S IFLHU
COMMONZTNRTS  FTTOL. NOTSE,

CONXY, STIME. FRUTIA
CrMMON SLDVDATZIFLY. TFRM. TTMINT(E) .,

TX (1000, TY 10001, TNTENS (1000, IVE

COMMON /7 QWT £ TOWT (&)
COMMON JROITZ ROUT, ¥GRF
CrMMON FSETUR Y TIRTE. JDFETOZ0, £, JPLT

TFLEBOI) . TLDV, TARD, TLZ(20), KRELE (4}
COMMON/ TMRS ZETIFTTOA), JALITO
BYTE TRIUFEZ
DIMENSION NM(R)

FGLITVALENTE (IRUFOL, IBUFZ 1)y, (IRUF

CIREFET, TRIEZOT7YY, (TRUFY, TRUFZ(9))
EQUIVALENTE (KDNFTT1 ¥DETT 1Y), (KIOFT

BUFZ{12)

1.7
%, NS4, LOT, ¥

1a
s NS

VELTOL.

(KOFTTS, KOFETT(4))  (KDFTT S KOFTT (5
natTa DATS/ATOFLT 7
ROLIT = DATS
NZ=N{Z)
IF {((NZ  GE. 10)Y OR INZ ERE 7))
IF (Nz GT &) GO TH 500

KOFTTINZ = {N{D}=420
TL1C1O#NT-7I=NIS)
TL1C10#ENZ=71=N(5)
GOOTO (ES, RO, 7S 100, 175
CONT ITNUE

TRADT =kDFTTL /CONYY

301 TO =200 .
VEL TR ETIFTTZ#0. Of
GTO
FTTOL
GO TO
NOTSE
G TEl
VORTEL ELETTSR0 O

G TO <00 !
FRUTOI, KW TTASG OF

GOTD 200

no 525 I=1. 64

JAOETOTRLING, IY=ELETT(T)

CONT ITNLE

GO TO 250

CIANT TNLIE
EI=IRADI*PﬂNxv
PAL! TECT (KT,

IELO0 Q) ASA0 0

P 1503, N2

@O0

= KOFTTI#O 0O}
00
KTIETTA10
QOO0

CTIRLIFOD)
EQLL UECU (KI.Z TRIFESS
KI=RPTTOL #1000 0O

catl DECD (KT, 2, TRUFD)
raLl NECTD (NOISE. Z, TRUIET)
R I=VR T #1000

call DECT (WY, 7. TRUFD)
EI=FRUTOL#100 O

CaLl TECD (KI. 2, IRIF11)
CALL NISPICIY, 12, TNWT)
RETURN

ENT}
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s TRLEFFE0Z)
SM, KLG. LLDT

VORTOH . IRADT., TRADTZ, NRADIT .
ITHMENDICZ) . THAY, TFLN, NUMETS,
L€ 1600)

Fez), TRLIND, TL1GADY, TIMOZ)Y,

3, TBUFZ (), (TRUFS, TRIFZF(S) ),
SATEBUFLY, TRUFZC11))
TZ KOFTT(2Y), (KTIWFTTE,
Vo (KTIFTTA, KOFTT(A) )

B T0 w00

KOFTT(RY ),



CHIRRTHITINE FTYR MY ‘

IEIMMITN SRNIEFEFR S TEREIFT 83y TREFZOA S TRUFE 2070

COIMMMNL SR Y S TFELT

CEEMOIN FONT R, S ERROE, TACETE, MTIRF

oMM STIRL TR AR TIERD T

kN STEE TR S TEE TIY

M S TNETT S FTTol  MOTSE, URLTOL., UNRTOL . TRAaDT, TRADGT Y, NRATIT.
i CIY Y, S TIMFE. FRYTO

CUIMMOIRE S TIVTIAT ATRE Y, TREM, TTMINT O, TTMENTIO Y, TTAY, TRLM, NEIMPE TS,
1 IY([OHO).IV(tOﬂOI.TNTFNEtlﬂOO).Tv#LfIDODW

CEMMMON AT S TORET A0

COMMON SR NAME S TTIAT 00

PN SRCHAT S RTHET D BCIRE

COMMMON SSETLE S DRTE, GRETO 30, A JRLTEOSY TRLTMIG T LA TTMEFY,
POTHFI RSy, TR TAORM, TH 2020y ERRELIFOADY

oMM STMES S ETFTT A, AT

TNTEGER MFIT

TRITFGER Y1, ¥M. VYT, . iy

DTHMERM=TAN MOy, B4

DTMENSTOIN TOATE DS

FOUITLAL ERMTCE CTOATE 1LY, TIQTED ,
EraiTaa ErMCE IR TR IR TR O Y CUIPTREZ VL TR OZY Y R TR R TR =)

» YM TS HTGH Y-TanRTi T A TR
FiaTa Y1, YMAR730, WE0 /7

. ¥ TS L W= TR TNOTE T

MNaTa BEMY A—1 7
MaTo MATS A "FTYR T 5
RIHIT == TaT=
MZ=M{TY S
TE INZT Efr FEY OG0T 100
TF (N NE  Z1)Y G0 T 75
TF CKPRON B Py G T s
ETIFR T=A

: G0 T =0 N

T T INE
TE (M4 Foo1Y e T 00
TFLINDI=NT
Vol TE T -
AR TR =TT T Y
JRL TR =TT T+10
AR TR D TOAT T +32)
GO T 200

1 O FIONT T ML
T=7
Mi7)y=1 '
1F {wphﬂﬁ i 1) GO T 110
Y=
M EY S

110 CONT TALIE

CALL TISRTA (7. 1.0 ORIGINAT, py g |
S

RCT I D o VR

RE TR | OF PooR QUALITY
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TRLINO=12
JARLTRI=NIG)
AR TRF=NOA)
AR TR =M T
OO CONT TMUE
TFIERFRMC=1Y 220, 250, 910
=10 COINT TMLIE
R FRCTFUINDG ~ TREKMY 215, 950,915
w1 ENT TMUE )
MEA=1
Call SFINGL 10O NES NFL Y
Akl VREAD
w T Wy
LI CONT TNUE
0y = ¥M—X1
oo 950 I=1.4A
FOFETTIOTY = LITWTCTRILTINTL T
EY=X14+{DYSENETT I I )0 Of
TL10108T-7 1=k
TLIC1O# T~ ) =Y
RO TONT TMIE
TRADT = KTFTT(13ANNYY
VELTOL = FTFETTOZY &0 01
FTTL FTETT (2 80 G
NOTEE = KDFTT4)Y 710
VIRTIR, = WIWETT(SRY#O OF
FRUTOEL = KHIOFTT(AY#0 O

=5

TE (KPRIMC B 7)) =15
00 940 T=1. 3
TRUF1L T =TFLIECT)
TRIFA{ T+ =TDATE(T)

S TRIFI( T+ = IPLTROT Y
CALL TIME (TRUFL(AY)
TF (CFLT  EQ 1) 6o T 995
CALL TTSRINCE. .0, 0)

Catt DISRIGOL, 74, TRIFLY

OO0 TEINTINLE

I

£ . Catl DISFLAY CONTROLIER TO TISPFLAY DEFALULT IN WRITE THROLGH
Call DTSRI (2, 041 KM
COLL DTSPFI0 2, 1%, 10T
WY CONT TR
RETIURN
FNE

ORIGINAL PAGE IS
OF POOR QUALITY
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