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Basic Rate , Tcell and M-Sequence Generators , PC4 - Component Side ( T )

Pin No.

Signal Name and Function

.12
&
T4
15
16
7
8
19
TI0
T
T2
13
T4
15
16
T
T8
9
120
121
122
123
124
125
126
127,728

gnd.

gnd.

Direction From/to Pin No.
<-- chassis -

-2 RPA4 39

- PC3 T7

<-- chassis -

Basic Rate , Tcell and M-Sequence Generators ,ch4 - Solder Side ( B )

Pin No. Signal Name and Function
B1,B2 +5 VDC supply

B3 Do Controller data bus
B4 3|

B5 D2

B6 D3

B7 ST10 Basic Rate load

B8 4/64 Hz from Sweep Start
B9 ST11 Tcell period load
B10 sync on second

B11 Sweep

B12 ‘Tcell pulse

B13 Basic Rate Clock

B14 100 kHz in

B15 1 MHz in

B16 2048 Hz in

B17 TcelT signal already on pca
B18 D(_T Controller data bus
B19 1|

B20 D2

B21 D3

B22 D4

B23 D5

B24 DG_

B25 ST12  M-Sequence load
B26 M-sequence out

B27,828 +5VDC supply

Direction From/to Pin No.
<= chassis -
=T

<=

<-

<-

<= PCo BS
<-- PC3 B15
<- PC6 B6
<- pC7 T12
<- PC3 122
- _PC3 T8
= b Tio
<-- PCS B8
<-- PC7 T4
s PC7 B13
<=

o

Rl

<-

<-

<-

s

<- PC6 B7
- RPAZ 10
< chassis -

T 54010423U9) aouanbas-j pue [[ad] ' 21ey dlseg

¥2d

.0yl =
















































Antenna Select and

Film Speed Control , PC8 - Component Side ( T )

Pin No. Signal Name and Function
1472 gnd

T3 R1.1 Rx! to ant 1
T4 R2.1 Rx2 to ant 1
T5 E1 enable ant 1
16 R1.2 Rx! to ant 2
17 R2.Z2 Rx2 to ant 2
18 E2 Enable ant 2
19 R1.3 Rx! to ant 3
710 R2.3 Rx2 to ant 3
™ E3 Enable ant 3
T42 E4 Enable ant 4
T13 R2.4 Rx2 to ant 4
T14 R1.4 Rx! to ant 4
T15 R1.8 Rx! to ant 8
T16 R2.8 Rx2 to ant 8
T17 E8 Enable ant 8
T8 R1.7 Rx! to ant 7
T19 R2.7 Rx2 to ant 7
T20 E7 Enable ant 7
T2t R1.6 Rx1 to ant 6
T22 R2.6 Rx2 to ant 6
T23 E6 Enable ant 6
T24 R1.5 Rx1 to ant 5
125 E5 Enable ant 5
T26 R2.5 Rx2 to ant 5
T27.728 gnd

Antenna Select and Film Speed Control , PC8 - Solder Side ( B )

Direction  From/to Pin No.
<-Blk chassis -
-->Blk RPAG !
-->Blk RPAB 1
-->Blk RPAG 24
-=>Brn RPAG 2
-=Brn RPAB 12
-->Brn RPAB 25
-->Red RPAG 3
-->Red RPAG 13
-->Red RPAG 26
->0rn RPAG 27
-=>0rn RPAB 14
-->0rn RPAG 4
->Vio RPAB 8
-->Vio RPAB 18
--=>Vio RPAG 31
--»Blu RPAG 7
-=>Blu RPAG 17
-->Blu RPAB 30
->Grn RPAB 6
-=>Grn RPAG 16
--=>Grn RPAG 29
->Yel RPAS 5
->Yel RPAG 28
-->Yel RPAG 15
<-BlK chassis =

Pin No. Signal Name and Function
B1,B2 +5VDC supply

B3 D0| Controller data bus
B4 D1

BS D2

B6 D3

B7 D4

B8 DS

B9 D6

B10 D7 |

B11 ST15 load ant latches U1,U2
B12 Antenna load loads U5,U6
B13 -

B14 1 kHz in

B15 500 Hz fast film advanve
B16 Film drive inhibit

B17 Dd-I Controller data bus
B18 D1

B19 D2

B20 D3]

B21 ST17 load film speed data
B22 D4| Controller data bus
B23 D5

B24 D6

B25 Dz‘

B26 Variable Film Speed
B27,828 +5VDC supply

Direction

From/to

Pin No.

<--Red

chassis

PC6
PC3

PC3

RPA3
PC3

PC6

RPA3

chassis

B10
T16

89

T10

Ti2

*104700) paads w[il4 pue 1J3les PULAIWY

82d

- 9468 -
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ANTARCTIC RESEARCH (RHOIES) 8-13-82 TSC ASSEMELER  PAGE 3
ADTDITIONS TO FORTH KERNEL

®
* Prinitive Definition of (0F)
¥

10C4 WOROM 4, (0F,)
1DC& NEXTNM SET ik
10Cs C4 FCB 4+%C0
1IC7 28 4F 44 FCC “(QF
10CA A9 FCH $80+7)
1ICE 10AF [Fug LASTNM
10C4 LASTNH SET NEXTNM
ENDM
10CD 1DCF POF FOB 42
1DCF 37 06 PULU D Get value that preceeded OF
1001 10A3 C4 CHFD U Conpare with select value
1004 26 095 ENE NXTOF Not egual~- continue to next
1008 33 2 LEAU 2,0 Equal - drop select value
1008 7E 0214 JHF ZBNO Skip branch , execute required words
1008 7E 0211 NXTOF  JHP ZBYES Branch to next value
* JHF NEXT Never Executed
®
E
# Colon Definition of OF
* ;
® 1 OF 4 PPAIRS COMPILE (OF) HERE ¢ , § ; IMMEDIATE
®
# Note : 1 OF is an INMEDIATE
* 2 When OF executes COMPILE compiles CFA of Frimitive (OF)
* into the FORTH word being defined.
E 4
{0IE WORDN 2,0,F,IMMEDIATE
1DDE MNEXTNH SET *
100E C2 FCR 24400
100F 4F Fcc il i
1DE0 Cé FCH $80+°F
10ET 1DCA FOR I.ASTNM
1DDE  LASTNH SET NEXTNM
ENOM
1DE3 0073 01E7 OF FIu BOCoL,LIT,40004,QPAIRS, CORFIL,FOF , HERE
1DE7 0004 QA&7
1IEE OARE 1DCD
1IEF 0BD8
10F1 074B 0BF4 FIB ZERQ,CONMA,LLIT, $0005,5EMIS
10F3 01E7? 0005
10F? 0080
+
%
# Colon Definition of ENDOOF
®
* : ENDOF & 7TPAIRS COMFILE BRANCH HERE © ,
® SUAF 2 [COMPILLE] ENDIF 4 ; INMEDIATE
+
* Note : ENDOF is * DEFINED < into the dictionary not Compiled
# Thus C[COMFILE] ENDNIF becomes FOUR  ENOIF
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This manual describes the initialization of the Vertichirp Controller
System and the commands used for system control , data entry , data display
and madification and function execution.

Svstem Initialization

The conversion from Logchirp Control to the Vertichirp Controller is
detailed on page 85 of Vertichirp Controller Hardware - Manual 1.
Important :- Check that the toggle switch mounted under the VDU is in the
" Controller " position.

When connected as required the AC power to the system can be switched on.
The terminal should respond with :-

687 FORTH - 09 VERS #1.1
Heath VDU (Y or N)7?

If this prompt does not appear press the WARM reset followed by the COLD
reset on the Vertichirp.ContrDller front panel.

The response to any prompt takes the form of-valid data or a command
followed by & carriage return ( CR ). If the VDU was a Heath the response
Y ( CR ) would begin the initialization procedure by dividing the  screen

into three areas :-

Lines 1 to & System Status Area

Lines 8 to 18 Data Display Area

. Lines 20 to 24 = Command and Data entry area




e R e e

first

Any other VDU or teletype can be used by answering N ( CR ) to the

prompt. Separate areas are not allocated and input and output data and

commands are listed one after another. The VDU used must be set up so that

the screen scrolls up when the bottom line is reached.

Initialization continues with requests for Place Name , Year and Day of

the Week. The final instruction is to set the Real Time Clock ( RTC ) using

the switches on the Controller front panel.

Set Real Time Elock

The clock data is displayed on the Contraller front panel as :-

FL Y10 Y1 D100 D10 Dt H10 H1 Mi0 Ml s10 51

The place identifier , PL , and tens of years , Y10 , are set using the

DIL switches on the Real Time Clock Display board , RTCD.

All the other digits except seconds are changed by using the front panel
rotary switch to select the digit to be incremented each time the toggle
switch is pressed. The rotary switch inhibits the clock and sets the seconds
to zero. Because a carry increments the next significant digit it is easier
to set .the clock by beginning with unit minutes and ending with unit years.

The clock should be set ahead of the reference time.and then enabled when
the reference time is judged to be equal to the set time by moving the

rotary switch to * Off ’. The final timing adjustments are described under

the heading ° Set Timing Position 7.
The VDU space bar can then be pressed to signal the computer to read the
time. Once read , the screen status area is titled as follows :-
ANTARCTIC RESEARCH VERTICHIRF CONTROLLER RHODES UNIVERSITY
GRAHAMSTOWN 1983
Day Number :— 349

Current Programme :— Not Set!

Timing Position - 0000.00 ms Advanced ——->
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The time can be checked using'the command TIME which causes the time to
be displayed in the status area.

Set Timing Fosition

All that now remains is to set the system timing relative to saome
standard time Signal such as ZUDO. This is achieved by displaying both the
Controller 1 second signal from connector BNC1 and the ZUO signal on a dual
channel oscilloscope. The falling edge of the Controller 1 second square
wave from BNC1 must be moved to coincide with the beginning of the reference

signals one second marker tone burst. This is shown below :-

1 second from BNC1

ZUO 1 second tone burst __________/ﬁ\\/r\L/N\J/\\jp\____________

The Vertichirp Controller timing is adjusted using' the following
command format :-
{ shift in ms in the form xxx.xx ) space ( MSEC ) space ( Adv or Rtd Command )
Note. The number specifying the shift must include a decimal point .
The Advance and Retard commands are :-

A1 advance at 1 ms/s

a310 advance at 10 ms/s

AY20 = advance at 20 ms/s
RQI- = retard at 1 ms/s

retard at 10 ms/s

pal
©
—
<
[}

R?20 = retard at 20 ms/s

Coarse timing adjustment ( see SEARCH far an alternative method):-
60.0 MSEC AYZ0 Advances &0 ms at a rate of 20 ms/s

Fine timing adjustment :-

0.25 MSEC Rl Retards .25 ms at a rate of 1 ms/s
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NB. Check tQat the Controller timing is adjusted in the correct direction.

When the Controller 1! second falling edge coincides with the beginning of
the reference time signal the Timing Position , which is displayed in the
status area , is set to zero by the command CLRPUSN. Subsequent timing
adjustments displayed in the status area are relative to the position at
which the command CLRPOSN was issued.

Note that the 105B Quartz Oscillator which provides the clock signals for
the system will drift relative to the radioc time signal ( eg. ZUD ). This
means that after a number of days with the timing position = 0000.00 ms the
actual position of the system in time will be slightly advanced or retarded
relative to the radioc time signal.

This drift can be minimised by adjusting the 103B Quartz Oscillator

Coarse or Fine frequency adjust controls.




HELP displays the following abbreviated list of commands together with

the function each performs.

HELF
-Conmtand- =Function-
Systen CoLp Cold Start
VARM Warme Start
voy voy 1/0
PRNT ’ Printer or VDU 1/0
e TITLE ' " Shows Status
: STATUSOFF No Updates
TINE Shows Tinme
SETTINE Sets Tine
Data Eatry SOUNDING % = User assigned Data Name _
IONOGRAM x x = User assigned Data Nane .
TINING X x = User assigned Data Nane ;
FORTHWORD % = User assigned Data Nane
FROGRAMME % = User assigned Data Nane

=

pefined Data Name

¢
Wow O Huw oo

Data Display/Nodify EDIT ¥ X
’ DISPLAY x Defiued Data Name

FRINT % % = Defined Data Name
LOG X x = Defined Data Name
DLIST : List Data Names

Execution SET x w = Defined Data Name
RUN % x = Defined Data Name
HALT . Stop Ionoaranm

Press SFACE BAR to exit

These commands are described in more detail belaw. Related commands not

in the list are also included.
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System_Commands

HELP

Display abbreviated command list until space bar is pressed.

COLD

Cold start. All previously entered data are lost. The system prompts for
initialization.
WARM

Warm start. All previously entered data are retained. The screen is
titled showing the status of the system before the warm start.
VDU

Flag VDU? is set to 1. Data are positioned on the Heath VDU screen using
cursor addressing. The Heath screen is divided into 3 different areas which
are used for system status display , data display and Comménd or data.entry
respectively. )

PRINTER ( or FRNT )

Flag VDU? is cleared to 0. Cursor addressing is replaced by carriage
return only. This command selects printer or VDU I1/0 with commands ,
prompts and data being listed line by line. The VDU must be set up to scroll
up a line when the last line has been filled. The top line is lost but a new
line is created at the bottom of the screen.

CLRVDU

VDU :- The screen is cleared and the cursor placed at the top left hand

corner.

FRINTER :~ A Carriage return only is output.

TITLE

VDU :- The screen is cleared then titled and the current status displayed

FRINTER :-— The title followed by the current status is printed.




STATUSOFF

Flag STAT is cleared to 0. The status of the current and next functions
in the current programme are not updated on either VDU or printer.
STATUS

Flag STAT set to 1. ‘The status of the current and next functions in the
current programme are updated on either VDU or printer.

TIME

VDU :- The words " Current Frogramme " in the status area arelreplaéed by

the words " Current Time " followed by the time in the form :-

day of week : hours : minutes : seconds. The time is updated every second.

PRINTER :- The current time is printed once only , immediately after the
the unit seconds change.

SETTIME

This command instructs the user to set the hardware real time clock. Once
set pressing the space bar signals the computer to read the hardware clock.
SETPL

Prompts for and sets the place name.

SETYR )

Frompts for and sets the year.

SETDY

Prompts for and sets the day of the week.
PAUSE

Fauses the execution of the current programme untii the‘space bar " is
pressed. After a PAUSE the next function in the current programme is set up
for execution. PAUSE halts an executing Ionogram.

CANCEL

The current programme is cancelled. The status area shows :-

" Current Programme :- Not Set !




SRl Ok 0 o AN . )

The following commands are used for oblique ionogram synchronization. The
timing position relative to the position at which the command CLRFOSN was
used is displayed in the status area in the form :-

Timing Fosition :- ( last position in ms ) —=> ( present positiod in ms )

1. Specifying_the shift reguired_in milliseconds.

The command format is :-

( shift in ms in the form xxx.xx ) space { MSEC ) space ( Adv or Rtd Command )
Note : The number specifying the shift must include a decimal point.

Advance Commands

A1l = Advance‘at 1 ms/s
A210 = Advance at 10 ms/s
a220 = Advance at 20 ms/s

Retard Commands

R?1 = Retard at ! ms/s
R210 = Retard at 10 ms/s
R?20 = Retard at 20 ms/s
Example

29.0 MSEC R?10 ie: retard 29.0 milliseconds at a rate of 10 ms/s.
The status area would show :-
Timing Fosition :- 0000.00 ms Advanced ——-> 29.00 ms Retarded

2.The SEARCH Command

The SEARCH command prompts only for a shift direction and rate. The
changing timing position is shown in the status area. Slipping is terminated
by pressing the space bar. The SEARCH mode is exited by typing EXIT. The

timing position prior to the use of SEARCH can be easily returned to using

the command LAST.
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LAST slips the timing at 20 ms/s to the last position.

Eg. Timing Fosition :-= 0000.00 ms Advanced —--> 29.00 ms Retarded

After typing LAST the timing position status would be :

Timing Position :- 29.00 ms Retarded -—-> 0000.00 ms Advanced




There are five different types of data. They are Soundings s lonograms

, Timing Changes , FORTHWORDS and Programmes.

Each entry of a particular data type is given a unique descriptive name
by the user. The computer then prompts for all the data required by that
particular data type. Once all the prompts have been answered all the
entered data is displayed . Any errors during entry can be corrected using
the EDIT command.

0f the five data types four can be entered as functions ih a Programme.

The functions are Ionograms , Timing Changes , Forthwords and Programmes.

These can all be executed uéing the RUN command.

A Sounding contains data used by an Ionogram and must therefore be

defined before the Ionogram. A soundiﬁg cannot be RUN.

Programme 1

1

Ftn{Ionogram Ftn|Timing Slip Ftn|Forthword Ftn|Programme <

b

Ftn|Programme 3

Data|Sounding
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SOUNDING x
« is a user assigned Sounding data name.

The command SOUNDING Si will prompt for all the data necessary to define
a Sounding with the name S1.

The data contained in a Sounding are the " microscopic " details of an
lonogram like basic rate , cell period and FFT sample rate. Once a Sounding
has been defined the Ionogram that uses it may be defined.

An example of programming & Sounding is given below. The .1/0 mode was set
to PRINTER to make this listing. User responses , all followed by ( CR ) ,

are highlighted by rectangular boxes.

SOUNDING S1

Stationary Doppler (Y or ]

Valid Data :- 25 40 30 80 100 200 400 230 500 800 1000 2000 4900 kHa/sec
Fasic Rate =m -

Vaiid Data :- 0 to 930 Hn

Heignt Range= 9 to 1500 Ka

New Mininun Height Range{0 )

New Height Range= 0 to 1500 Km
yalid Data :- 1/32 1/16 1/8 174 172 V7 2/ 4/ Sec

Tcell =[i7] -

Valid Data i- 1732 1/16 1/8 1/4 1/2.1/ 2/ 4/ 8/ 16/ 32/ Sec
Mseq = )

Valid Data - 8 16 32 44 128 256 512 1024 Hz

FFT Rate =

rx!

valid Data :- Between 2 and 150 an/ain

Filn Speed {6 ]

Closest Speed = 6 nm/nin

Fixed Receiver Gain (Y or NN

Nunber of Cells =

Cell No = 1

Valid Data s- xxxx Hz, XUX.GKXX kHz or wx.xxx MH2
Offset from Origin { Number anly ) =Uni'ts ={ HZ |
Filw Drive (Y or )77 ]

Valid Data :~ 123 456 7 8

Rx1 Antenna 1
Rx2 Antenna

o
=
]
i




IONOGRAM x

X is a user assigned lonogram data name.

IONOGRAM 11 prompts for all the data necessary to define an lonogram with
the name Il.
Note

One of the requests in the defining of an Ionogram is for a: previously
defined compatible sounding. Make certain that one exists before entering

Ionogram data.

The data contained in an Ionogram are the " Macroscopic " details of the
Ionogram function such as Ionogram type ( eg VERTICAL ) , start frequency
and énd frequency.

An example of programming an Ionogram is given below. The listing was
made with the I/0 mode set to PRINTER. User responses , all followed by a

carriage return ( CR ) , are highlighted by rectangular baxes.

1oN0GRAN[TT )
Valid Data - OFF TEST! TEST2 DOPPLER OBLIQUETX OBLIOUERX VERTICAL

Experinental Code (Y or N)7

Tonogran = [VERTICAL).

Stationary Ionogran (Y or N)?C::]

Valid Data :- Between 0.5 and 30.0 Nilz

Start Frequency =m

Uslid vata :- Between 9.5 and 30.0 Mhz

End Frequency =[15]

Valid Data :- Linear = xxx RHz/sec , Log = .

Linear Overall Rate (Y or MDY Y |

‘Linear Overall Rate .
Defined Soundings

001->.01 oct/sec

51

Valid Data :- As Listed Above
Sounding =
Store Data on Mag Tape (Y or N)’?
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TIMING ¥

X is a user assigned Timing Slip data name.

TIMING Ti prompts for a required shift in milliseconds faollowed by a

shift direction and rate to define a Timing Slip called T1.
An example of programming a Timing Slip is given below.

all followed by ( CR ) , are highlighted by boxes.

TIMING T1
Valid Data s-i.X) ms
Shift =}29.0

Valid Data:- AG1 ART0 AG20 RG1 _RE10 RE20
Shift Direction and Rate =

T1 - TIMING SLIP ( ADVANCE )
Shift = 29.0 ns
Shift Direction and Rate = AR20 ms/s
oK :

User responses ,




FORTHWORD

w is a user assigned Forthword data name.

FORTHWORD F1 prompts for a previously defined and tested FORTH colon

definition which is assigned the Forthword data name F1l. Forthwords so

defined can be eyxecuted using the RUN command or can be entered in a

" Programme. This function must be used with caution.
An example of the use of FORTHWORD is given belaow.
1. FORTH colon definition:-
: CHKDY DYND 9 300 = IF CLRDIS CR CR ." The day number is 300 !" HOME ENDIF ;
When executed CHKDY fetches the day number and checks to see if it is
300. If it is the display area is cleared and the message :-

* The day number is 300 ! 7 is printed on the third line.

2; Data/Function definition using Controller command FORTHWORD.

FORTHWORD CHECKDAY

valid Data :— TESTED FORTH Word !

FORTH Word = JCHKDY

CHECKDAY - FORTHWORD

FORTH Word = CHKDY




FROGRAMME x ( or FROGRAM x )

w is the user assigned Frogramme data name.

A Frogramme is a list of times and functions arranged in three priority
blocks. Functions that can be executed under programme control are lonograms
, Timing Slips Forthwords and Frogrammes. Each of the three priority
blocks can have up to 24 entries. Each entry consists of a time associated
with a function.

Note :— A Frogramme can call another Programme at- a specific éime adding
great flexibility to Controller programming.

Priority Block #1 — Weekly Data

sl m——

In this block week day , hours , minutes and seconds must all be
specified together with the function to be executed. 1f no other function is
is running the specified function will be executed when the Real Time Clock
and entry times are equal.

A function specified in this priority block will run once a week.

P ARl

In this priority block hours , minutes and seconds must all be specified
togethef with the.function to be executed. If no other function is running
and there is no priority block #1 entry at the same time , the specified
function will be executed when the real time clock and entry time are equal.

A function specified in priority block #2 will run once a day unless a

priority block #1 entry overrides it.

LIS B4 - AP —— e -

In this block minutes and seconds must be specified together with the
function to be executed. If no other function is running and there are no

priority block #1 or priority block #2 entries at the sanme time , the

specified function will be executed when the real time clock and entry times

are equal.
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A function specified in priority block #3 will run once an hour unless

overridden by either a priority block 42 or priority block #1 entry.

PROGRAMME P1 assigns three empty priority blocks to the Programme name Pl

and displays the first 8 empty locations of priority block #1. Times and
functions can the be entered in any priority block using the programme

editor. Allow a minimum of 5 seconds between functions for housekeeping.

An example.of a programme is given below. The LOG x command prints all

' entries plus one empty entry per priority block. The example shows 4 entries

each of the function I1 , & vertical lonogram , and the function OBR , an

oblique receive Ionogram , in priority block #3. These entries execute every

hour except on Wednesdays bétween 14:10:00 and 14:55:00 when priority block

#1 entries are executed and oblique receive ionograms alternate with oblique

)
I

transmissions. _
]

LGG P
p1 - PROGRAMME

Tine Function

ax
-

Priority Block Day

Weekly Data
Entry 1 Uednesday 14 : 10 : 00 OBT - IONOGRAM { OBLIGUE TX )~

Entry 2  Wednesday 14 1 15 : 00 OBR - IONOGRAM ¢ OBLIQUE RX )
Entry 3 Uednesday 14 : 20 : 00 OBT - JONOGRAM ( OBLIGUE X ). %
Entry 4 Wednesday 14 : 25 : 00 OBR - IONGGRAN ( OBLIQUE RX ) |
Entry 5 Wednesday 14 : 30 : 00 0BT - IONOGRAA ( OBLIQUE TX ) |
Eatry & Wednesday 14 @ 35 s 00 OBR — IONOGRAA { OBLIQUE RX ) |
Entry 7 Wednesday 14 40 : 00 OBT - IONOGRAM ( BBLIOU§ X)) |
Entry 8  Wednesday 14 s 45 : 00 OBR - JONOGRAH ( OBLIQUE RX )
Entry 9  dednesday 14 : 50 : 00 OBT - JONOGRAN ( OBLIQUE TX )
Entey 10 Wednesday 14 2 35 ¢ 00 OBR - IONOGRAH ( OBLIGUE RX )
Entry 11 —======-= == 3 -c 3 <t TTOTTIOT

Priority Block #2 Day Tine Function

Daily Data
Entry 1 m=mm—eemms= m- 3 -- 3= STTIOTOTT

Priority Block #3 Day Tine Function

Hourly Data
3 Y e . 00 : 60 It - IONOGRAM ( VERTICAL )
Eatry 2 =e=m--=—- == 1 03 : 00 ORR - IONOGRAN ( OBLIQUE RX )
Entry 3 --m-meemmm - <15 : 00 It - IONOGRAM ( VERTICAL )
Entry 4  =-m=-==-- == 3 20 : 00 OBR - IONOGRANM ( OBLIQUE RX )
Entry §  -o--mmmmmm o .30 : 00 I1 - IONOGRAM ( VERTICAL )
Entry & ----memm- oo ¢ 35 : 00 OBR - IONOGRAN ( OBLIQUE RX )
Entey 7 -mmmeemmes oo : 45 @ 00 11 - IONOGKAM ( VERTICAL )
kutey 8 --mmmmm-- so . S0 : 90 OBR - I0nOGRAM ( OBLIOUE RX )
Entry y ememmmm—e- == ¢ == 3 - - v e o

With STATUS selected the Current and Next Functions in the Current Programme

are displayed and updated in the status area.
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These commands allow previously entered data to be displayed and changed.
EDIJ %

x is the user assigned data name and may be a Sounding name , an lIonogram
name , a Timing slip name , a Forthword name or a Programme name.

The EDIT command displays the data type x and the subtype as a heading.
The user can then either change a parameter or , in the case of a Sounding
or Programme , display other areas of data , or exit the editor. Selecting
change results in a list of parameters that can be éhanged being printed.
Upon selecting one of these the user is prompted for valid input.

DISPLAY x

x is the user assigned data name and may be one of the 5 different data
types.

The DISFLAY command must be used on the Heath VDU only because it
switches the 1/0 mode to VDU.

Sounding and Frogramme data are displayed in the EDIT format to allow the
selection of different areas of data ( Eg. Selection of different priority
blocks in a Prograéme ). Ionogram , Timing Slip and Forthword data are
listed in the display area. 1/0 is le;t in the VDU mode.

FRINT x

x is the user assigned data name and may be one of the 5 different data
types.

PRINT first switches the I1/0 mode to PRINTER. This command can be used
with either a printer or with any VDU. If x is a valid name the data
associated with it are printed. If x is a Frogramme name all entries plus

one empty entry per priority block are printed.

1/0 is left in the PRINTER mode.




LOG x

%« is the user assigned data name and may be one of the S5 different data
types.

LOG switches the 1/0 mode to PRINTER before printing the specified data.
LOG is the same as FRINT except when x is the name of an Ionogram. In this
case LOG prints the Ionogram data followed by the Sounding data referred to

by the lonogram.

I1 - I0NOGRAM ( VERTICAL )

Ionoaran Duration
Data to Tape

I n
=
(=]

100.500000 MHz
15.000000 MHz
30 kHz/sec

Start Freguency
End fregquency
Overall Rate

Sounaing = 51

51 - SOUNDING ( Tor IONOGRAM )

Basic Rate = 50 kHz/sec
L.0. Gffset = ¢ Hz
Height Range= 0 to 1300 Ka
Tcell = 1/ sec
Mseq = 1/ sec
FFT Rate = 1024 Hz
Fila Speed = & am/min
Rx AGC = L1k/5nd
Tine farks = 0ff
o of Cells = i
utfset F1im Drive Rkx1 Antenna kx2 Antenna

Cell 1 00.000000 NHz Y 1 2 OK



DLIST

Lists all the names entered since COLD reset , the most recent entry
heading the list. The names listed include the data entered using the
Controller commands SOUNDING , IONDGRAM , TIMING , FORTHWORD and PROGRAMME
as well as any FORTH colon definitions.

The user can either exit DLIST or erase all names up to and including a
particular name. This function must be used with caution because functions
entered after a Programme and referred to by the Programme may be deleted.
1f this is done the invalid Programme entries will display the message @~
v 1Invalid Forward Reference - DELETE ! ". All invalid entries must be

deleted from the Frogramme.

pLisT
pefined Functions .
§1at/7512 5747/1024 SYNOP/912 §3/312
§3/1024 1 01 Us1

I 51
1id Data - function flane
Erase Function(Y ow MTH




SHOWS

SHOWS = Show Soundings

This command lists all the defined Sounding names , beginning with the
most recent.
SHOWI

SHOWI = Show lonograms

This command lists all the defined lonogram names , beginning with the
most recent.
SHOWT
SHOWT = Show Timing Slip

This command list all the defined Timing Slip names , beginning with the
most recent.
SHOWF

SHOWF = Show Forthwords

This command lists all the Forthword names defined for execution in a
Frogramme. The most recent definition heads the list.
Note: These words ( datatype 4 ) are executed either by using the Controller
command RUN or by entering them in a Frogramme.
SHOWF

SHOWF = Show Programmes

This command lists all the defined Programme names beginning with the

most recent.
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x is the user assigned data name and may be one of the 5 different data
types.

In the case of Soundings and Ionograms the Controller hardware and
coftware is set up according to the data referred to._ Setting a programme
makes it the Current Programme. Setting a Timing Slip or a Forthward only
results in.a check forvan invalid forward reference. |

after this command is used ( Eg. when checking that the oblique Tx /

oblique Rx antenna relay is switching ) the Frogramme required as the

Current Programme should be reset using the command RUN ( Eg. RUN F1 )




RUN x

% is the user assigned data name and may be an Ionogram , a Timing Slip

, a Forthword or a Frogramme.

For % = an lonogram name the Controller hardware is first set as required
and the initial data is sent to the DCS. The Ilonagram begins on the next
falling edge of the 1 Hz clock signal.

I1f the DCS is not connected or does not acknowledge the data , the
Controller VDU bell will sound.

For x = a Timing Slip name , the specified slip is excecuted beginning on
the 1 Hz clock falling edge.

For x = a Programme name , the specified Frogramme is made the Current
Frogramme and the next function to be executed in this Frogramme is found
and set. The Current Frogramme name and the Next Function name are displayed
in the status area.

I1f an Ionogram is executing and RUN x is used the Ionogram will be halted

before the function x is executed.

HALT
This command is used to terminate an Ionogram before its end frequency is

reached. The current sounding is completed and the lonogram end code is sent

to the DCS. .
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ANTARCTIC RESEARCH ( RHODES ) VERTICHIRF CONTROL PROGRANS
# SCREEN INDEX =# i

1 { Reserved Nemovy ) { #sx Vertichirp Control Projrams  ##% ) E
2 { Reserved Henmory ) '
3 { Reserved Nemory )
4 ( Reserved Memory )
5 { Reserved Nemnory )
4 ( Reserved Nemory )
7 ( Reserved Memory )
8 ( Reserved Memory )
9 { Reserved Memory )
10 ( YBU / Printer Control ) HEX
11 ¢ VDU / Printer Control ) HEX
12 { VDU / Printer Control ) DECIMAL
13 ( Number and Word Input ) HEX

' 14 ( NPN Calculator Control ) , HEX
15 ¢ Port Initialisation:-) HEX

. 16 ( Synthesizer Control - Input MHZ , KHZ or HZ ) HEX
17 ¢ Synthesizer Control - Print MHz/4 or MHz . Freq to NPN ) HEX
18 ( Synthesizer Control - Freq to Synth.ANSEXF to Memary ) REX

t 19 ( Hardware Control - Control Register A ) HEX
20 ( Hardware Control - Control Register B ) HEX
21 { Hardware Control - Basic Rate and Doppler ) DECINAL
22 { Hardware Control - Tcell and N Sequence ) HEX
23 ( Hardware Conirol - FFT Sample Rate and Antenna Switch ) HEX
24 { Hardware Control - Film Speed , Windowing and Sync’s ) HEX
25 ( Hardware Contwrol - Advance Retard Control ) HEX
26 ( Hardware Control - Advance Retard Control ) HEX
27 { Hardware Control - Advance Retard Search ) RECINAL
28 ( Datatype Handling ) . DECINAL
29 ( Sounding Parameters ) DECINAL
30 ( Sounding Parameters ) DECINAL
31 ( Sounding Paraneters ) DECIMAL
32 ( Sounding Paranmeters ) BECINMAL
33 ( Build Sounding ) TECINAL
34 ( Display Sounding ) DECINMAL
35 ( Display Sounding ) BECIMAL
36 ( Display Sounding - Cell Data ) DECINAL
37 ( Display Sounding ) DECINAL
38 ( Edit Sounding - Prowmpts ) DECIMAL
39 ( Edit Sounding Paranmeter ) DECTIHAL
40 ( Edit Sounding Paraneter ) DECINAL
41 ( Display and Edit Sounding ) DECINAL
42 ( Set Sounding ) DECIMAL
43 ( Ionogqran Paraneters ) LECIMAL
44 ( Ionogram Parameters ) DECIMAL
45 ( lonogram Parameters ) DECINMAL
446 ( Build Ionogram ) DECIMAL
47 ( Display Ionoqram ) DECINAL
48 ( Display Ionoaram ) : DECIMAL
49 ( EJit lonogram - Prompts ) DECINAL
50 ( Edit Ionogran Parvameter ) DECIMAL
51 ( Display and Edit lonogran ) DECINAL
52 ( lonogram Calculations ) TECINAL
33 ( Ionogram Setting ) DECIMAL
54 ( lonogras Setting ) DECINAL OK




99

56
57
38
39
60
81
62
63
64

86
&7

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
83
86

ANTARCTIC RESEARCH ¢ RHWODES )
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* SCREEN INDEX *

Tining Slip Parameters ~ Build Timin3g Slip )
Display Timing Slip )

Edit Timing Slip , Set Timing Slip )

FORTH Word Parameters - Build FORTH Word )
Display and Edit FORTH UWord )

Set Place , Year , Weekday Number )

Read Real Time Clock )

Increment Real Time Clock - Get Time + 1| sec )
Display Day , Display Time )

Allot Programme )

Progranne Paraseters )

Display Programne )

Display Progranme )

Display and Edit Prograsme )

Progranne Display Control )

Display and Edit Progranme )

Progranne Lookahead )

Progranne Lookazhead )

Data to Filw )

Data to DCS )

Data to DCS )

Print Title and Display Status )

Display Datatype. Edit Datatype )

Set Datatype )

Show and Delete Datatype )

Sounding and Cell Start Frequencies. Function Stop )
Tcell Interrupt Routine )

Run Functien )

Clock Service Routine )

Interrupt Polling )

Command List )

Systen Initialisation )

VERTICHIRP CONTROL PROGRAMS

DECINAL
DECINAL
DECINMAL
DECIMAL
DECINAL
HEX
HEX
DECINAL
DECIMAL
DECINAL
DECIMAL
DECINAL
DECINAL
DECIMAL
DECINAL
DECIMAL
DECIMAL
HEX
HEX
HEX
HEX
BLECINAL
DECINAL
DECIMAL
DECINAL
BECIMAL
DECIHAL
DECIMAL
DECINAL
HEX
DECIMAL
DECINAL OK




ANTARCTIC RESEARCH ¢ RHODES )

SCR ¥ |
0
1
2 (
3 HEX (
4 2050 CONSTANT STAT
3 (
6 2052 CONSTANT vpUY? (
7 ¢
8 2054 CONSTANT TFTN
9 {
10 ( 2056 CONSTANT I01 ) (
11 ( 2058 CONSTANT I02 ) ¢
12 ( 205A CONSTANT 103 ) (
13 ( 20SC CONSTANT 104 ) (
14 { 205E CONSTANT I03 ) (
15

SCR # 2
0 { Reserved Nemory )
1 HEX
2 2060 CONSTANT ANSEXP
3 2044 CONSTANT ANSH
4 204C CONSTANT FINSB
5 2074 CONSTANT F2MSB
&
7
8 207C CONSTANT CONTROLA
9  207E CONSTANT CONTROLB
10
i
12 2080 CONSTANT SHIFT
13 2084 CONSTANT LPOSN
14 2088 CONSTANT SRCH
135

SCR # 3
0 ( Reserved Nemory )
1 HEX {
2 208A CONSTANT #4C {
3  208C CONSTANT ACH (
4  208E CONSTANT CELLH® (
S 2090 CONSTANT AGCH ¢
4 (
7 ¢
8 (
9 2092 CONSTANT THKR (
10
1
12
13
14
15

o
x

VERTICHIRP CONTROL PROGRAMS

( ssxsa# Ygrtichirp Control Progrannes #sstss )

[N] = Hex Number of Bytes required by the Flag or Variab

#3s Input / Output Control ##:x¢

Status not Displayed
Status Displayed
Carriage Return used - Printer
Cursor Addressing used - VDU
Fin Execution from Keyboard
Fin Execution by Progranne
Spare
Spare
Spare
Spare
Spare

( *+3 Calculator Control :*#2
{ HPN Exponent and Mantissa
{ MPN Mantissa

{ Formatted Answer

( Frequency Input Buffer

( #*s Control Registers #+¢
( Control Register A
{ Control Rejister B

( s** Advance / Retard Control ##
{ Current Position 1/100 ms

( Last Position 17100 ns

( Flag , Set in Search Hode

2+ Sounding Storage ###

No. of Sets of 4 Cells

No. of Current Set of 4 Cells
Current Sounding Current Cell no.
Flag and Count

0 = Fixed Gain

1 AGC Pulsed each Sounding
n = AGC Pulsed every n Tcells
Counter for Time Narks

le )
)
)
{21)

)
[21)

)
[21 )
[21)
[21)
£21 )
[21)

21 )
...-:).

)
o I
)
£81 )
£81 )

)
[21 )
21

® )

[41)
[41 )
[21)

-

)
21
£21)
21
£21)

)

)

)

- [21)

-...:).

AANAAAAANAANAAANAAANANAANANA AAAAANAAAAAAAAAANAA

AAAAANAANAIDAAANAAAAAANANN



ANTARCTIC RESEARCH ( RHODES )

SC
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( Reserved Nemory )

o~

—

HEX

2094
2094
2098
2094
209C
2044
2080
2088

#3

CONSTANT CURI
CONSTANT CURS
CONSTANT HSOUND
CONSTANT SOUNDH
CONSTANT F/SND
CONSTANT EATS
CONSTANT CFREQ
CONSTANT CANT

Reserved Memory )

HEX

20BA
20CA
20CE
20D0
2002
20D4
2008
200C
20E0
20E4
20E8

#46

CONSTANT PLACE
CONSTANT YEAR
CONSTANT LEAP
CONSTANT DYNO
CONSTANT UDAY
CONSTANT CDHMS
CONSTANT CHNS
CONSTANT CMS
CONSTANT DHMS
CONSTANT HMS
CONSTANT HS

Reserved Hemory )

HEX
20EC
20EE
20F0
20F2

20F4
20F6
20FA
20FC
2100
2102
2106

CONSTANT TP1
CONSTANT TP2
CONSTANT TP3
CONSTANT PB

CONSTANT CURFRG
CONSTANT WC
CONSTANT WEA
CONSTANT IC
CONSTANT DEA
CONSTANT HC
CONSTANT HEA

S S N e e o e e S N P e e

e EaeEe e e Bae o e e e e

VERTICHIRP CONTROL PROGRAMS

#x¥ Jonogram Storage s
Current lonogram Ffa

Current Sounding Pfa

No. of Soundings in lono3ran
Current Sounding no,
Frequency chanje per Sounding
e**ATS for Log Rates

Cell Frequency for DCS

Cell Antennas for DCS

*¥+ Real Time Clock Storage #*%x

(21
£21)
21 )
£21 )
[81 )
[c1 )
[81 )
21

)

Place Name 14 Ascii Characters [101 )

Year 4 Ascii Characters

Set if Leap Year

Year Day Number

Week Day Number Sun=0 Hon=t1 ...
Clock DHNS

Clock HHS

Clock MS

Lookahead DHMS

Lookahead HMS

Lookahead NS

*+% Progranme Entry ¥

Addr of Top of Priority Block 1
Addr of Top of Friority Rlock 2
Addr of Top of Priority Block 3
Current Priority Block Nusber
*** Progranmae Lookahead :kkx
Addr of Current Programsae
Seconds uniil Next Weekly lono
Pfa of Next Ueekly Ionogran
Seconds until Next Daily Jlono
Pta of Next Daily Ionogram
Seconds until Nexti Hourly Jono
Pfa of Next Hourly Ionogran

[41)
[23)
[21)
£21)
£41 )
L[4 )
[41 )
[41)
£41 )
41 )

-

(23
£21)
21
[21)

[21)
[41 )

[21
[4]
[21]
£41
£21

)
)
)
)

)

<

AN NSNS AN ANANANAAAANAANA ANAANAAAAAAITNAATAAAAAAN
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ANTARCTIC RESEARCH ( RHODES )

VERTICHIRP CONTROL PROGRANS

SCR ¥ 7
0 ( Reserved Menmory )
1 HEX { s+¢ Progranne Lookahead ##* )
2 2108 CONSTANT NXTIME ( Next Function Start Tine in sec [4] )
3 210C CONSTANT NXTFTN ( Next Function Pfa (21)
4 210E CONSTANT NPB ( Next Function Priority Block no.[21)
5 2110 CONSTANT CURTIME ( Current Function Start Tine in sC41 )
6 2114 CONSTANT CURFTN ¢ Current Function Pfa (21
7 2116 CONSTANT CPB { Current Function Priority Block (21 )
8 2118 CONSTANT NXTSET ( 0 = Next Ftn not set (21)
9 (1 = Next Ftn set )
10 211A CONSTANT COMPARE ( 0 = No time conparison-Iono exec(2] )
1 ( 1 = Compare RTC with execution time )
12 { of next Function £21 )
13 -->
14
15

SCR # 8
0 { Reserved Memory )
1 HEX ( #+% Data Capture System *¥% )
2 211C CONSTANT DCS? ( 0 = Inhibits Printing of DCS Data )
3 ( 1 = Print Data being sent to DCSL2] )
4 211E CONSTANT DCSTAT ( 0 = DCS Acknowled3ing data
3 ' { 1 = DCS not Acknowledging data [21)
4
7 { #¢+ Flag in Interrupt Routine #%+ )
B 2120 CONSTANT TON { 0 = Tine Display off )
? ( 1 = Display Time every second [2])
10
i1 ( #++ Ionogram Busy Flag ### )
12 2122 CONSTANT ION { 0 = Ionogram not running )
13 { 1 = Ionogran running £21)
14 -2
19

SCR # 9
0 ( Reserved Memory )
1 HEX ( *+++ Datatype Handling ¥ )
2 2124 CONSTANT BDATA ( Beginning of Data Address [21)
3 -=>
3
5
é
7
8
9
10
H
12
13
14

—
(&.]
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ANTARCTIC RESEARCH ( RHODES ) VERTICHIRP CONTROL PROGRAMS

SCR

-—
O OO NNOCA LI — O

-t s - -
LA N e

- a
S VO NOWMELGIN O

-, - -
o d RS =

—
wn

- a
O QW NN &N ~OX

-t s — —
A e S -

0K

B0 %4 88 B® PG GF B S8 PO OF Ne B¢ 88 Be o B

[T RPN -

') LTI . Y

)
PTRCR V@ 0= IF CR ENDIF ; o )
->  SPACES ; tn--> )
TAB  OUT @ 8 - - SPACES ; (n--> )
1SEC 10000 0 DO LOOP ; { )

: B1S BELL 1SEC ;

0K?  DUP 0= IF BIS ENDIF ; (f-=>1)
N?  ." Uhat 7" ; { )
WTB T BIS ; (

10

VDU / Printer Controel ) HEX
STATUSOFF 0 STAT ! Controller Status not Displayed

STATUS 1 STAT ! Controller Status Displayed

we ws we

( )

( )
se STAT @ ; ( Fetch Controller Status Flag ) |
PRNT O vDu? ¢ ; ( Carriage Return used - Printer )
Vpu ¥ vpur t ¢ { Cursor Addressing used - VDU )
ve vour e ; ( Fetch VDU Flag Y >t )
NEWCR  VDU? @ IF OA EMIT OD ENIT 8 OUT ! ELSE CR ENDIF ;
CR NEWER ( It VDU inhibit ?TERMINAL in CR )
TTERN TFIN @ DUP IF DROP ?TERMINAL ENDIF ; ( f -=> 1 )
ESC 1B EMIT ; { Output Escape )
BELL 7 EMNIT ; ( Ring Bell )

CLRVDU Ve IF ( VDU ) ESC 45 ENIT ELSE ( Printer ) CR ENDIF ;

SAVEXY V@ IF ( VDU ) ESC 6A ENIT ENDIF ; ( VDU saves X,Y )

GOXY Ve IF ( VDU ) ESC 6B ENIT ENDIF ; ( Cursor to X,Y )
-->

APANAANANAAANAANAAAANAAN

11
VDU / Printer Control ) HEX
CURPOS V@ IF ESC 4E EMIT KEY DIROP KEY DROP
KEY 20 - KEY 20 - ELSE 0 O ENDIF ; { ==> 1n# cold
GTOXY ESC 59 ENMIT SUAP 0 MAX 17 MIN 20 + EHIT
0 MAX 4B MIN 20 + EMIT ; ( In# coll -
GOTOXY V@ IF GTOXY ELSE DDROP CR ENDIF ; ( In# col#t -->
XYONLY V@ IF GTOXY ELSE DDROP ENDIF ; ( In% col# -->
CLRLI 0 GTOXY ESC 4C EMIT , { Ink -->
(
{
{

~

CLRLN Ve IF CLRLI ELSE DROP CR ENDIF ; Ing -->
CLRLIS t+ SWAP DO I CLRLI LOOP ; Inf#t 1n#2 -=>
CLRLNS Ve IF CLRLIS ELSE DROP DROP ENDIF ; { ln#! 1lnd2 -->
CeOL Ve IF 57 OUT @ - SPACES ENDIF ; { Clr end of 1n
CLRSTAT ve IF 0 & CLRLIS O 0 GTOXY ELSE CR ENDIF ; (
CLRDIS Ve IF 8 12 CLRLIS 8 0 GTOXY ELSE CR ENDIF ;
CLRD+#1 Ve IF 9 12 CLRLIS 9 0 GTOXY ELSE CR ENDIF ; (
CLRIN V@ IF 15 17 CLRLIS 15 0 6TOXY ELSE CR ENDIF ;

at Ch Nt et Nt Nkt P S Sl Sal Nt
AINAAAAAAAAAAANAAANAAAN

'
i
W

!

12 .
VDU / Printer Control ) DECIHNAL <
HOME S@ IF V@ IF 20 23 CLRLIS 19 0 GTOXY ELSE CR ENDIF ENDIF ;

( )

Htt S8 IF V@ IF 20 CLRLI ELSE CR ENDIF ENDIF ; ( )
DSHLN Ve IF 0 GTOXY

79 0 DO .» -" LOOP ELSE DROP ENDIF ; ( In# -->

<
<
<
<
{
£
<
<
<
<
<
<
{
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ANTARCTIC RESEARCH ( RHODES )

13
Number
INPT

BLNK
INPUT
INUORD

EXEC

YORN

KEYCR

14
HPN Ca

PN 7
E

NPNDP
NPNXEN
ENTER
HPNXEY
HPN1/X
MPN-

ANSUER

15
Port 1
NPS
STORE
HPLA1
KPLA2
NPLA3
PORTS

A10FF
A20FF
AJO0FF
RESET

VERTICHIRP CONTROL PROGRANS

and Word Input ) HEX
QUERY 20 WORD 0 HERE Ce O DO DROF HERE 1+ I + C@ DUP
39 > OVER 30 < + 0= SUAP 2E = OR DUP 0= IF LEAVE ENDIF
LOOP DUP IF HERE NUMBER ROT ENDIF ; (-->d )
Ve IF IN @ SPACES ENDIF ; .
SAVEXY BEGIN GOXY BLNK GOXY INPT UNTIL ; ( -->d )
SAVEXY BEGIN GOXY BLNK GOXY QUERY -FIND
IF C1 = IF DROP 0 ELSE 1 ENDIF ELSE O ENDIF UNTIL ;
( -=> pfa)

IF CFA EXECUTE 1 ELSE DROP GOXY O ENDIF

(pfat-->1)
| CONSTANT Y 0 CONSTANT N '
." (Y or N)? " BEGIN INWORD DUP 7 Y = OVER “ N = OR~
IF CFA EXECUTE { ELSE DROP 0 ENDIF UNTIL ; ( ~=> 1T )
KEY DUP EMIT BEGIN KEY D = UNTIL ; ( —->c )

-

lculator Control ) HEX

F E000 C! 36 EOO01 C! 0 EQO2 C! 34 EQ03 C!
002 Ce DROP 2F TOMPN 22 TOMPN ; { Initialise Calc )

OA TOMPN ; : MPNEE OB TOMPN ; : MPNCS  OC TONPN ;
1B TONPN ; : MPNNS 1C TOMPN ; : MPNMR 1D TONPN ;
21 TOMPN ; : MPNROL 23 TONPN ; : MPNECLR 2B TOHPN ;
30 TOMPN ; = MPNEX 31 TONPN ; : NMPNLN 35 TOMPN
37 TOMPN ; : NPNYX 38 TOMPN ; : NPN+ 39 TOMPN ;
3A TONPN ; : MPN* 3B TONPN ; : MPN/ 3C TONFN ;
ANS IF ." MPN Error" MPNECLR ENDIF ; ( )
-y
nitialisation ) HEX
3 E004 C! 11 E0O4 C! ; (
SWAP E008 C! EQ0A C! ; { nt n2 -2
FF FF STORE 07 E009 C! 2D EQOB C! ; {

00 EOOC C! 3C E00D C! FF EOOE C! 2C EQOF C! ;7 (
FF EOIC C! 04 EO!D C! FF EOIE C! 04 EOIF C! ;
NPN MPS MPLA1 NPLA2 HPLAJ ;

— Nt Nt Nt St

00 00 STORE 00 E0Q0% C! 00 EQOB ! ;

00 EOOC C! 00 EOOD C! 00 EQOE C! 00 EOOF C!
00 EQIC C! 00 EOID C! 00 EQ1E C! 00 EOIF C!
A1DFF A20FF AJOFF NPS

- ws
B .
NV e e
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VERTICHIRP CONTROL PROGRANS

16
Synthesizer Control - Input MHZ , KHZ or HZ ) HEX
SETDPL3 DPL @ DUP 3 = 0= IF 3 SUAP - 0 DO A # LOOP ELSE DROP
ENDIF ; ( n -=> nx10*s3-DPL )
CONSTORE DUP 0< 0=
IF 4 /MOD 4 0 DO A /MOD LOOP 5 0 DO 30 OR F2M58 I + C! LOOP
g8 s + 4 / A /HOD A /NOD 8 5 DO 30 OR F2MSB 1+ C!LOOP !
ELSE DDROP CR ." Freq Error” 0 ENDIF ; (rq-->1)
NHZ DPL @ 4 < IF SWAP SETDPL3 ELSE DPL @ & =
IF 3E8 M/ ELSE DDROP CR ." Format 7" 0 -1 ENDIF
ENDIF CONSTORE ; (d--> 1)
DRO DPL @ DUP IF 1 SWAP 0 DO A * LOOP W/ SWAP SETDPLI SUAP
ELSE DROP SWAP ENBIF ; (d-->rq)
KHZ DPL @ 3 > :
IF DDROP 0 -1 ELSE DRQ ENDIF CONSTORE ; {d--> 1 )
HZ DUP 0 < OVER FAQ > + 0= IF 0 CONSTORE
ELSE DROP CR W? 0 ENDIF ; (d--> f ) -=>
17 ‘
Synthesizer Control - Print NHz/4 or MHz . Freq to MPN ) HEX
PRINTBUF DUP 2 TYPE ." " 2 + & TYPE .” HHz/4"
PRINTBUF1 FINSB PRINTBUF §
PRINTBUF2 F2MSB PRINTBUF ;
TO0% 0 SWAP 0 DO OVER I - €@ F AND I
IF 1 0 DO A * LOOP + ELSE + ENDIF LOOP SUAP DROP
PRINTF DUP 4 + 4 TOH 4 + SUAP 7 + 3 TO# 4 = 3E8 /NOD ROT +
O < § B % 2EHOLD # # #> TYPE O < # § # 3 TYPE " HNHZ" ;.
PRINTF1 F1MSB PRINTF ; : PRINTF2 F2HSB PRINTF ;
DENT O DO DUP 1 + Ce F AND TONPN LOOP DROP ;
FTOMPN 8 DENT ; + FENTER FTONPN ENTER ;
FITOMPN FINSB FTOMPN § + F2TONPN F2MSB FTONFN ;
FITOKEN FINSB SWAP 8 CNOVE ; = F2TOMEM F2MSB SWAP 8 CMOVE ;
GETF! HERE FITONEM 8 ALLOT ; ¢ GETF2 HERE F2TOMEN 8 ALLOT ;
TOF1 F1KMSB 8 CMOVE ; : TOF2 F2NSB 8 CHOVE ; -
18
Synthesizer Control - Freq to Synth.ANSEXP to Memory ) HEX
LZERO 1+ DUP 8 SWAP - DUP DUP
IF FI1MSB SWAP 30 FILL ELSE DROP ENDIF ;
XFR FINSB + ANSH# SUAP ROT CNOVE ;
FOKMAT ANSEXP @ F AND DUP 8 <
IF LZERO XFR ELSE ." Freq over range" DROP ENDIF
NEUFREQ ANSWER FORNAT ;
PACK DUP C® SWAP 1+ C@ F AND SUAP 10 * OR §
TOLATCH 8 0 DO DUP I + PACK SUAP 2 +LOOP DROP
9 5 DO I STORE LOOP ; ( Sends 8 bytes to Latches )
LOADFREQ 0 9 STORE ; { Load Counters from Latches )
: FREQOUT FIMSB TOLATCH LOADFREQ ; ( FINSB to counters )
. SETFREQ F2HSB TOLATCH LOADFREQ ; ( F2MSB to counters )
ATOMEN  ANSWER ANSEXP SWAP C CMOVE ;
HTONPN DUP 4 + 1 DENT MPNDP DUP 5 + 7 DENT NPNEE 2 DENT
_-:)
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: TABLE <BUILDS 0 DO , LOOP DOES> SWAP 2 * + @ ; ( Build Table)

19

STROBEO 0 ©
STROBEY 0 1
STROBE2 ¢ 2
AO CONSTANT
F3 CONSTANT
9F CONSTANT
FF CONSTANT
SETA DUP CONTROLA ! 3 STORE ; ( Example :- VERTICAL SETA )

STORE
STORE
STORE

.
’
.
y

OFF
TEST2
OBLIQUETX
VERTICAL

A8 CONTROLA 2 §

a7
CASE AQ OF
F3 OF
9F OF
FF OF
20

.* OFF"
. TEST2

." OBLIQUE TX" ENDOF EF OF ." OBLIQUE RX" ENDOF
" VERTICAL"

VERTICHIRP CONTROL PROGRANS

/1

Hardware Control - Control Register A )
s ( Clears Sweep f/f,A/R T/ Filn £/7 )
( Clears Sweep T/f )
( Clears A/R

)

F1 CONSTANT TESTI
7C CONSTANT DOPPLER
EF CONSTANT OBLIQUERX

ENDOF F1 OF ." TESTI"
ENDGF 7C OF ." DOPPLER"

ENDOF

." Code " . 0 ENDCASE ;

Harduare Control - Control Register B )
DUP CONTROLB C! 4 STORE ;
SETB ;
SETE ;

SETB
CLEARB
ORSETB
FILMON
AGCEXT
TXON
B3ION
B4ON
BSON
B4ON
B70N
BLIST
B?

21

0

OR
Be@
BE
Be
33
Be
Be
Be
B@
CR

01
02
04
08
10
20
40
80

"
.

BLIST

ORSETB
ORSETH
ORSETB
ORSETH
ORSETB
DRSETB
ORSETB
ORSETB
7 ]
Be 9 1 DO

WE WE W W WA W W W

3 4

Be CONTROLB C@ ;
ANDSETB AND SETB ;

FILMOFF B@ FE ANDSETB
AGCINT B@ FD ANDSETEH
TXOFF  B@ FB ANDSETH
B3OFF B F7 ANDSETB
B40FF B@ EF ANDSETB
BSOFF  B@ DF ANDSETH
: B6OQFF  BE BF ANDSETB
B70FF  B@ 7F ANDSETB
3 TX AGC FILH"

.M 1" ELSE .

DUP 80 AND IF
3 SPACES 2 + LOOP DROP

Hardware Control -~ Basic Rate and Doppler )

0 4000 2000 1000 800 500 0 230

0 400 200

RATE?
KHZ/SEC

SETRATE
DOFR

pap

: DOP.
: DOP?

SETDOP

100 80

50 40 25

RATE . ." kHz/sec " ;
DUP 0= IF DROP 1 ENDIF

0 164 0 DO DROP DUP I RATE = IF LEAVE ENDIF I LOOP

16 TABLE RATE ( Basic rates)

SWAP DROP DUP 15 = IF DROFP W? O ELSE 1 ENDIF ;

IF 10 STORE ENDIF ; ( Example :- 50 KHZ/SEC SETRATE )
bur

IF 1+ 2 SUAP 0 DO 2 + LOOP 4 / ENDIF ; ( Code to Hz )
0 8 0 DO DROP DUP 1 DOPKR

= IF LEAVE ENDIF I LOOF

SWaP DROP DUP 6 > IF DROP W? O ELSE 1 ENDIF ;
DOFR .
bor.

. " Hz n ;

IF 20 STORE 1 21 STORE ENDIF ; ( E3 4 DOP SETDOP) -->

HEX

ENDOF
ENDOF

-->

HEX

“a w9 WP We wa we wE w0

CrR 3
0" ENDIFY
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22

Hardware Control -~ Tcell and M Sequence ) HEX
CONSTANT 1/32 01 CONSTANT 1/16 02 CONSTANT 1/8
CONSTANT 1/4 04 CONSTANT t1/2 05 CONSTANT 1/
CONSTANT 2/ 07 CONSTANT &/ 08 CONSTANT 8/
CONSTANT 16/ 0A CONSTANT 32/ 0B CONSTANT 64/

TCELL DUP 0 < DVER 7 > + IF DROP ." Invalid Tcell " ENDIF ;
CODE# 5 - DUP ABS 1+ 1 SUAP O DO 2 s LOOP 2 / SUAP 0< ;
CELLY  CODE® IF . 1/" . ELSE . 8 EMIT ." / ™ ENDIF ;
TCELL? CELL? ." sec " §
SETCELL B STORE ; ( Example :- 1/ TCELL SETCELL )
71 61 52 42 33 21 11 D 8 4 1 B TABLE MSEUNCE
HSEQ DUP 0 < OVER B > + 0=
IF HSEQNCE ELSE DROP ." Invalid Nseq" ENDIF ;
NSEQ? 0 B 0 DO DROP DUP I NSEQ =
IF LEAVE ENDIF 1 LOOP SWAP DROP TCELL? ;
SETHSEQ C STORE 0 D STORE { E3. :- 1/ NSEG SETMSEG ) -->

23
Hardware Control ~ FFT Sample Rate and Antenna Switch )} HEX
FFTR 1+ 4 SUAP 0 DO 2 = LOOP §
FFT 0 9 0 DO DROP DUP I FFTR = IF LEAVE ENDIF I LOOP

SWAP DROP DUP 8 = IF DROP W? O ELSE 1 ENDIF §
FFT. FFIR . ;
FFTI? FFT. ." Hz " ;
SETFFT IF OE STORE ENDIF ; ( Example :- 1024 FFT SETFFT )
CHKA  TUP 1 < SUAP 8 > + 0= ’
ANTENNA OVER CHKA OVER CHKA AND

IF 10 « OR 77 + 1 ELSE DDROP N7 0 ENDIF ;

SETANTENNA IF F STORE 0 10 STORE ENDIF ;
Example :- 1 2 ANTENNA SETANTENNA )

ANTS? BUP FO AND 10 / 7 ~ SUAP F AND 7 - 3
: ANTENNA?  ANTS? ." Rx! Antenna = " . CR
M Rx2 Antewna = " .
_..:),
24
Hardware Control - Fils Speed , Windowing and Sync’s ) HEX

FILHSPEED? 258 OVER 30 AND 10 / 1+ 0 DO 2 / LOOF
SWAP F AND DUP IF / ELSE DROP 1 / ENDIF §

: HN/MIN CR 1+ DUP 3 < QVER 12C > + 0=

IF 40 0 DO DUP I FILMSPEED? DUP ROT <
IF ." Closest Speed = “ . ." mu/nin " 1SEC
DROP I LEAVE t ELSE DROP ENDIF LOOP
ELSE W? DROP 0 ENDIF ;
SPEED®  FILMSPEEDY . ." an/min "
SETSFEED IF 11 STORE ENDIF ; { Eg :- 5 MN/MIN SETSPEED )

: KMSTEP DUF 3B7 < IF M+ 96 M/ SUAP DROP 100 / A /HOD 10 * OR 1

ELSE W? DDROP O ENDIF ; ( Rate,min Kn to 256 Hz steps)

: SETUIND IF 8 14 STORE 15 STORE ENDIF ; ( LO 0ffset-Uindowing)

: RXPULSE 0 12 STORE ; : RXSYNC 0 13 STORE ;
: SUEEF RXSYNC 0 16 STORE ; : DOFTINE O 1B STORE ;

-
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ANTARCTIC RESEARCH ( RHODES ) VERTICHIRP CONTROL PROGRANMS
SCR % 25
0 ( Hardware Control - Advance Retard Control ) HEX <
1 s MSEC DRQ ; (d-->rq) <
2 &+ +COUNT SHIFT D@ D+ SHIFT D! 3 ( ) <
3 : SLIP DUP 19 STORE 0 1A STORE ; ( w -->n ) <
4 : YAITCOUNT SUAP DUP 0 > IF DUP O DO LOOP SUAP 0 +COUNT 4
5 ELSE DUP ABS 0 DO LOOP SUAP O DMINUS +COUNT ENDIF ; £
6 : POSN SHIFT D@ DDUP DABS <H # ¥ 2E HOLD # # # # ¥> TYPE <
7 . as " Q. DS IF .* Retarded " ELSE ." Advanced " ENDIF ; £
8 : ENPOS 5@ IF ve IF & 2C GOTOXY ENDIF POSN ENDIF ; £
9 s+ CLRPOSN 0. SHIFT D! ENPOS HOME ; 4
10 : MSPOS V@ IF ENPOS ENDIF ; <
11 : INPOS SR IF & 14 GOTOXY POSN ." -—=> " Y@ IF ENPOS ENDIF <
12 ENDIF BELL ; : <
13 : DOSLIP SRCH @ 0= IF INPOS ENDIF SUAF DUP IF 0 DO 44 SLIP £
' 14  VWAITCOUNT ?TERN IF LEAVE ENDIF HSPOS LOOP ELSE DROP ENDIF £
15 SWAP A / SLIP WAITCOUNT DROP ENFOS ; --> <
&
: SCR # 26 _
.k 0 ( Harduare Control - Advance Retard Control ) HEX <
{ « SETA/R SRCH @ 0= IF SHIFT D@ LPOSN D! ENDIF 4
2 17 STORE DOSLIP HOME ; <
3 : AR S@ Ve AND IF 3800 ELSE 3A00 ENDIF 2 SETA/R ; £
4 : ARIO SB@ Ve AND IF 330 ELSE &00 ENDIF 4 SETA/R <
5 : AB20 S@ Ve AND IF 1 ELSE 100 ENDIF 8 SETA/R ; <
6 : R&1 S@ V@ AND IF -3800 ELSE -3A00 ENDIF 3 SETA/R ; £
7 : RE1I0 5@ V@ AND IF -330 ELSE -400 ENDIF 5 SETA/R ; <
8 : RE20 S V@ AND IF -1 ELSE -100 ENDIF 9 SETA/R <
9 ¢ EXIT £
10 : LAST SHIFT D@ LPOSN D@ D- DDUP DABS 2 DPL ! MSEC ¢
1 BSUAP 0. D> IF R@20 ELSE AG20 ENDIF ; -—{
12 £
13 14
14 £
15 2
SCR # 27
0 ( Hardware Control - Advance Retard Search ) DECINAL <
1 : VAL  CLRIN ."™ Valid Data :- " 3 <
2 + NPR  NFA ID. 4
3 s+ DRP VAL “ AB1 NPR ’ A@10 NPR ’ AR20 NPK {
4 * REY NPR “ RE10 NPR “ RE20 NFR ; {
S : SDRP DRP 7 EXIT NPR H+41 ." 3" <
6 : SEARCH INPOS SHIFT D@ LPOSN D! 1 SRCH ! SDRP <
7 BEGIN INWORD DUP “ EXIT = 0= WHILE <
8 CLRIN ."Press SPACE BAR to stop" <
9 CASE “ A@l 0F 0 10000 A@Y1 ENDOF £
10 4 AR10 DOF 0 10000 AG@10 ENDOF {
11 4 AR20 OF 0 10000 AR20 ENDOF <
12 / Re1 OF 0 10000 R@GY ENDOF {
13 / R@10 OF 0 10000 RE10 ENDOF <
14 7 RR20 OF 0 10000 R@20 ENDOF SPACE W7B ENDCASE <
1S y@ IF SDRP ELSE ." >" ENDIF REPEAT DROP O SRCH ! HOME ; --3> £
0K
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VERTICHIRP CONTROL PROGRANS

28

Datatype Handling )

NANE? IN @ -FIND IF 193 =
IF DROP W? ELSE NPR . Exists !" ENDIF DROP IN 2 0 BIS

ELSE 1 ENDIF SUAP IN !

TYPE? DUP 2+ @ 256 / 3 ( Upper B bits of n=

SUBTYPE DUP 2+ @ 256 NOD ; ( Lower B bits of n =

GETNANE -FIND IF 193 = IF DROP W?B 0 ELSE 1 ENDIF

ELSE U?B 0 ENDIF ;

DECINAL

Batatype )
Subtype )

RPFA QVER + ( pfan -=> pta pfatn )
RPFA®  RPFA € ( pfa ol --> pta n2 )
RPFA! >R OVER R> + ! 3 { pfa nt n2 --> pfa )
GENCR QUT @ COLUNNS @ 10 - > IF CR 0 OUT ! 7 -> ENDIF ;
L1D. 16 OVER C@ 31 AND - SWAP ID. SPACES ; ( nfa -=» )
LNPR NFA LID. ; ( pfa --> )
-->
29
Sounding Paraseters ) DECIMAL
BR= .* Basic Rate =" { Basic Rate )
RP VAL 16 0 DO I RATE DUP IF . ELSE DROF ENDIF LOOP
." kHz/sec" CR BR= 3

HRk= .* Height Range= " ; ' { Windowing )
HZKM 150 H* ROT M/ SWAP DROP
HMAX 75000. ROT M/ SUWAP DROP
RANGE  OVER SWAP HR=

-a we

HZKK DUP . SUAP ." to " HMAX + . ." Kn " ;
GETRATE BEGIN RP INPUT DROP KHZ/SEC OK? UNTIL ;3 { Get Rate )
NMH ." New Miniaum " HR= §

HTP VAL ." 0 to 950 Ka" CR DUP O RANGE CR NNH ;
GETUIND BEGIN DUP HTP INPUT DROP KMSTEP OK? UNTIL 23 CLRLN 22
CLRLN PTRCR ." MNew ™ DUP DUP 16 / & % - 256 =+
ROT OVER RANGE 1SEC SUAP 8 ; { Vindowing )
- ..:)

30
Sounding Paraseters ) DECINAL
popP= ." Doppler Freg= " } { Doppler Freq )

DOPF yAL 7 0 DO I DOP. LOOF ." Hz" CR DOP= ;
GETDOP  BEGIN DOPP INPUT DROP DOP OK? UNTIL DUP DOPR 1 ROT 3

P yAL DO I CELL? LOOP .* Sec" CR ; ( Tcell and Mseq )
CKT DUP © 1/32 ¢ OVER 7 4/ > + 0= ; ( Check lowo Teell)
CKD DUP © 1/2 < OVER # 64/ > + 0= ; ( Check Dopp Tcell)
CKH DUP * 1732 < OVER * 32/ > + 0= ; { Check Mseq )
TC= " Teell =" 3

: = ’
GETTCELL 8 0 P TC= BEGIN INWORD CKT EXEC UNTIL { Tono)

’
. GETDCELL 12 4 P TC= BEGIN INWORD CKD EXEC UNTIL 4 - 3 ( Dopp)

: DOP?? CLRIN ." Stationary Doppler " YORN 0= 3
: NS= ." Mseq = "3 { M Sequence)

- 1 4
. GETHSE@ 11 0 P NS= BEGIN INWORD CKi EXEC UNTIL MSEQ 5

]
-‘-
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- D35 -
ANTARCTIC RESEARCH ( RHODES ) VERTICHIRP CONTROL PROGRAMS
SCR & 31

0 ( Sounding Paraseters ) DECINAL

1 : FT= ." FFT Rate =" 3 { FFT Rate )
2 : FFTIP VAL 8 0 DO I FFT. LOOP ." Hz" CR FT=

3 : GETFFT  BEGIN FFTP INPUT DROP FFT OK? UNTIL ;

4 : FS= .* Filn Speed =" { Filn Speed )
5 3 FLNP vaL ." Between 2 and 150 am/nmin” CR FS=
4 : GETSPEED BEGIN FLMP INPUT DRUP KM/NIN OKY UNTIL
7 ¢ AG= ." Rx AGC =" { Rx AGC )

B : RXG CLRIN .* Fixed Rece:ver 6ain " YORN 0= ;

9 + 6 IF CR ." Multiples of Tcell = ™ INPUT DROP ELSE 0 ENDIF ;
10 : TH= " Tine Marks =" § { Time Marks )
11 : THKS CLRIN TH= YORN 6 }

12 --
13
14
15
SCR # 32

0 ¢ Sounding Paraneters ) DECINAL

{ : NCELLS CLRIN ." Nusber of Cells = ™ INPUT DROP -DUP 0=
2 IF 1 ENDIF ; ( No of Cells )
T : OFPRN VAL ." sxxixx Hz, xxx.xxx kHz or xx.xxx NHz" CR

4 .M Offset from Origin ( Nuaber only ) = * ; ( Freq )

S : CHKWD DUP “ MHZ < OVER 7 HZ > + Q= ; { Check units )

6 : GETOFF BEGIN OFPRM  INPUT
7 ." Units = " INWORD DUP / HZ = IF SUAP DROF ENDIF

8 CHKUD EXEC 0= IF DDROP CR W? O ENDIF OK? UNTIL §

9 : FILMDR CLRIN ."™ Film Drive " YORN j ( Fils Drive )
10 = ANTP VAL 9 1 DO I . LOOP CR ; { Antennas )
11 : GETANT BEGIN ANTP '

12 ." Rx! Antenna = " INPUT DROP CR
13 ." Rx2 Antenna = " INPUT DROP ANTENNA OKT UNTIL 3
14 -->
15
SCR # 33

0 ¢ Build Sounding ) DECINAL

1 : TYPE! 256 + { Datatype 1 - Sounding )
2 : SOUNDING NAME?

3 IF <BUILDS 1SEC DOP?? DUP DUP TYPEY ,

4 IF  GETRATE DUP , RATE GETWIND , , , GETTCELL ,

3 ELSE 15 ’ GETDOP , , , GETOCELL , ENDIF
6 GETHSEQ ' GETFFT , GETSPEED ,

7 IF kX6 , 0 , ELSE RXG G , THKS , ENDIF
8 ¥CELLS DUP , 0 DO 20 25 GOTOXY .* Cell No = " I 1+ .

9 GETOFF GETF2 FILMDR , GETANT , LOOP DOES> DROP
10 ENDIF HOME ; { Build Sounding )
11
12 : SUBI. .* -~ SOUNDING ¢ for ™
13 IF  ." 1DHOGRAM )"

14 ELSE ." STATIONARY DOPPLER )* ENDIF ; ( Print Subtype )
15 -2
0K
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ANTARCTIC RESEARCH ( RHODES )

NC. 12 28 GOTOXY ." No of Cells =

VERTICHIRP CONTROL PROGRAMS

" 24 RPFAB . CR PTRCR ;

-

o

SCR 4 14

0 ( Display Sounding ) DECIMAL

{ + BR.  SUBTYPE

2 IF 9 0 GOTOXY BR= 4 RPFA@ RATE? ENDIF ;

3 { Basic Rate Print)

4 : LO=  .* L.0. Offset = " 3

5 . LOHR. 9 28 GOTOXY 10 RPFAR LO= . .* Hz * (LO. Oftfset Print)

b SUBTYPE

7 IF 9 54 GOTOXY 10 RPFA@ SUAP

8 4 RPFA® RATE ROT RANGE ENDIF ; ( Range Print )

9 3 TC. 10 0 GOTOXY TC=

10 SUBTYPE

11 SUAP 12 RPFAR ROT 0= '

12 IF 4 + ENDIF TCELL? ; { Tcell Print )
. 13 : MS. 10 28 GOTOXY MS= 14 RPFA@ MSEQ7 ; {( M Sequence Print )

14 : FT. 10 54 GOTOXY FT= 16 RPFAG FFT? ( FFT Rate Print )

135 -2
1
: SCR # 15

0 { Display Sounding ) DECINAL

{ : FS. 11 0 GOTOXY FS= 18 RPFAR SPEED? ; { Fila Speed Print )

2 ¢ AG. 11 28 GOTOXY AG= 20 RPFA@ -DUP

3 IF M Clk/Y SWAP SUBTYPE ROT SHAP

4 IF  ." S5nd " DROP ELSE . ." Cells" ENDIF

5 ELSE ." Fixed " ENDIF

4 : TH. 11 54 GOTOXY TH= 22 RPFAR -DUP

7 IF " /* . ." Cells" ELSE ." Off " ENDIF

B8

9

10

1"
12
13
14
13
SCR # 36
0 ( Display Sounding - Cell Data ) BECINAL
f : CNUM ACH @ { - 4 % + § ( nlt --> n2 )
2 : VECC CNUM 1 - 12 % + { nt n2 --> n3 )
3 : PCEL 14 18 CLRLNS 13 0 GOTOXY
4 51 D0 CR ." Cell ™
] 24 KPFA® 1 CNUM DUP . = IF LEAVE ENDIF 10 TAB
s 26 1 VECC RPFA PRINTF 29 TAR
7 34 1 VECC RPFA® IF ." Y" ELSE ." N" ENDIF 446 TAB
8 36 1 VECC RPFAR ANTST . 43 TAR .
| 9 LoOP ;
| 10 : CELLDATA 13 TAB ." Offset” 25 TAB ." Fila Drive"
11 41 TAB ." Rx! Antenna" 358 TAB ." Rx2 Antenna”
12 24 RPFAR 4 /MOD SWAP IF 1+ ENDIF #4C !
13 ve 1F PCEL ELSE
14 BEGIN PCEL 1 A4CH +! ACH @ HAC @ >
15 UNTIL 1 4CH ! ENDIF HOME 3 --7

1] 4
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- D37 -
ANTARCTIC RESEARCH ( RHODES ) VERTICHIRP CONTROL PROGRAMS
SCR ¥ 37
0 ( Display Sounding ) DECIMAL <
{1 : DISS TYPE? 1 = <
2 IF DUP CLRDIS 23 -> NPR SUBTYPE SUB1. CR <
3 BR. LOHR. TC. HS. FT. FS. AG. TH. PTRCR <
4 NC. 1 ACH ! CELLDATA £ ;
5 ELSE U?B ENDIF ; { Display Sounding ) ( pfa --> pfa ) < :
4 : SDISP DISS DKOP ; { Display Sounding ) ( pfa --3 ) £ i
7 : SDISPLAY GETNAMNE IF SDISP ENDIF ; { Print Sounding ) ¢
8 : SHOWS CLRD+1 30 -> ." Defined Soundings® CR CR 7 SPACES <
? CONTEXT @ @ BEGIN GENCR PFA TYPE? | = <
10 1F SUBTYPE 2 < IF DUP LNPR ENDIF ENDIF <
11 LFA @ DUP BDATA @ < UNTIL DROP ; ( Show Soundings)< :
12 - L |
13 < |
: 14 < |
13 : <
‘ SCR 4 18
: 0 ( Edit Sounding - Prompts ) DECIMAL ¢
1 : BR 1 : LD 2, : TC 33 <
2 : MS@ 4 : FT S ; : FS 6, <
3 : AGC 7, : TH 8 3 : CELL 9 <
4 : OF= " Dffset/Range= " <
5 : CL= " Cells =" £
6 : ESP VAL <
7 BR= ~ BR MNPR S5 -> OF= “ LO NPR 5 -» CL= “ CELL NPR CR <
8 14 -> TC= * TC NPR 5 -y MS= / MSQ NPR 4 -> FT= 7 FT  NFR CR < !
9 14 -> F§5= ~ FS NPR 5 -> AG= / AGC NPR 4 -> Td= * TH  NPR < :
10 20 2 GOTOXY ( Edit Sounding Prompt ) < ‘
11 : PARA ESP ." - Change >>" 4 ;?
12 BEGIN INWORD DUP “ BR < OVER “ CELL » + 0= EXEC UNTIL ; < ]
13 { Parameter Request ) < :
14 - <
15 £ f
|
SCR # 39 7
0 ( Edit Sounding Paraneter ) DECINAL < :
{ : ELO SUBTYPE IF 4 KPFA@ RATE GETWIND ELSE GETDOP ENDIF < |
2 SR >R 10 RPFA! R> 8 RPFA! R> & RPFA! LOHR. < !
3 : EBR  SUBTYPE IF GETRATE 4 RPFA! BR. ELO ELSE W?B ENDIF ; < §
4 : ETC  SUBTYPE IF GETTCELL ELSE GETDCELL ENDIF 12 RPFA! TC. < |
5 : ENG GETHSEG 14 RPFA! MS. ; L4 !
& 1 EFT GETFFT 16 RPFA! FT. 3 < |
7 : EFS GETSPEED 18 RPFFA! FS. 4 §
8 : EAG SUBTYPE IF RXG ELSE RXG G ENDIF 20 RFFA! AG. 3 < ;
9 : ETM SUBTYPE IF W?B ELSE TMKS 22 RPFA! ENDIF TH. ; < |
10 - £ |
11 <
2 <
13 £
14 4
15 £

0K
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40
Edit Sounding Paraneter ) DECIMAL
cp VAL 24 RPFA @ 1+ 1 DO I , LOOP CR
GCX CP ." Cell Number = " BEGIN 24 RFFA @ INPUT DROP DUP
ROT > OVER 1 < + 0= IF 1 ELSE DROP W?B O ENDIF UNTIL ;
ECH GCH 1 - 12 % 24 + OVER + DUP GETOFF
F2TOMEM FILNDR OVER B + ! GETANT SWAP 10 + ! CELLDATA ;
PVEC VECTOR EBR ELO ETC END EFT EFS EAG ETH ECH ;
EDITS PARA PVEC ; -3

41
Display and Edit Sounding ) DECINAL
PDES VAL
PN = MNext 4 Cells € = Change E = Exit" CR
14 -> ." P = Previous 4 Cells" H+#! ." 3" 3§
DES DISS
BEGIN PDES KEYCR DUP 49 = 0= WHILE
CASE 80 ( P ) OF 4CH @ 1 - 1 MAX 4CH ! PCEL ENDOF
78 ( N ) OF 4CH @ 1+ HAC @ MIN ACH ! PCEL ENDOF
47 ( C ) OF EDITS ENDOF
SPACE W?B ENDCASE REPEAT DROF DROP HOME ;
SDISP ve IF DES ELSE SDISP ENDIF ; { pfa —=> )
SEDIT GETNAME IF DES ENDIF ;3 ( -
SDISPLAY GETNAME IF SBISP ENDIF ( -y )

SOUNDING DECIMAL HERE LCOMPILE] SOUNDING HERE OVER = IF DROP
ELSE PFA SDISP ENDIF ; ( Program , Display Sounding)
-..}

42

Set Sounding ) DECIHAL
IFR ." Invalid Forward Ref. - " ;

SSET TYPE? 1 = ( pfa --> f )

IF 4 RPFA@ 1 SETRATE SUBTYPE
IF 8 RPFA® 1 SETWIND ELSE & RPFA@ 1 SETDOP ENDIF
12 RPFA®  SETCELL
14 RPFA@  SETHSEQ
16 RPFAR 1 SETFFT
18 RPFA@ 1 SETSFEED
CLEARE
34 RPFA@ IF FILMON ENBIF TXON
36 + @ 1 SETANTENNA
1 DUP DUP AGCH ! TMK# ! CELLW ! 1
ELSE DROP IFR .™ CHANGE " 0 ENDIF ;

: USSET  GETNAME IF SSET DROP ENDBIF ; ¢ User Set Sounding) --2

~
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ANTARCTIC RESEARCH ( RHODES ) VERTICHIRP CONTROL PROGRANS

SCR # 43
( lonogram Paraneters ) DECINAL
: TYPEP VAL < OFF NPR © TEST! NPR 7 TEST2 NPR

/ DOPPLER NPR / OBLIQUETX NPR ~ OBLIQUERX NPR
/ VERTICAL NPR CR
." Experimental Code " YORN CR ." Ionogran " ;
GETYPE TYPEP IF ." Decinal Code = " INPUT DROP ELSE
" = " BEGIN INWORD DUP 7 OFF < QVER “ VERTICAL > + 0=
EXEC UNTIL ENDIF ; { Type )
1b= ." lanogram Duration = " 3§
MORS 0 BEGIN DROP INPUT DROP DUP 60 < UNTIL 3 -> 3
GETDUR VAL ." Hours , Ninutes , Seconds CR
." Doppler " ID= 8 EMIT ." >" CR

-
S OO NNO-N NN — O
ae

—
—
APNAAANAANAAANANAAANANANAANAA

12 ." Hours = "  INPUT DROP
13 ." Hinutes = " MORS
* 14 ." Seconds = " NORS SUAP ROT ; ( Duration )
15 . --2
' 3
SCR # 44
: 0 ( Ionogram Paraseters ) DECIKAL £
1 : F= ." Frequency = " ; 4
2 : §F=  ." Start " F= 3§ 14
3 : EF= " End "™ F= 3 £
4 1 FP VAL ." Between 0.3 and 30.0 KHz" CR ; £
5 : INF  BEGIN INPUT MHZ OK? UNTIL ; <
6 : GETF F= INF ( Get Frequency Y £
7 ¢+ GETSF FP SF= INF ; { Get Start Frequency } <
8 : GETEF FP EF= INF ; ( Get End  Frequency ) <
9 : DRA ." Overall Rate " ; ( Get Overall Rate )} <
10 : DR=  ORA ." =" 3 £
1t ¢ LIN ." Lipear " ; <
12 : LN ." Log "o < :
13 : ORP  vAL LIN ." = xxx KHz/sec , Log = .001->.01 oct/sec” CR < ;
14 LIN ORA YORN DUP CR IF LIN OR= ELSE LN OR= ENDIF ; £ !
15 : GETOR ORP DUP INFPUT DROP SWAP 0= IF SETDFL3 ENDIF SWAP § --> < !
SCR # 45
0 ( Ionogras Farameters ) DECIMAL <
1 ¢ 5N= ." Sounding =", <
2 : VALA UAL ." As Listed Above” CR 4 <
3 : GETSND CLRDIS SHOWS VALA £
4 SN= INWORD SUBTYPE ; ( Get Sounding ) <
5 : CHKSND IF DROP ." Incowmpatible Sounding !" 0 BIS <
6 ELSE 1 ENDIF ; { Check Sounding )y <
7 : GETISND BEGIN GETSND 0= CHKSND UNTIL ; ( Ionogram Sounding ) <
8 : GETDSND BEGIN GETSND CHKSND UNTIL ; ( Doppler Sounding ) <
g : TT= ." Data to Tape =" <
10 : TONMT? CLRIN ." Store Data on Hag Tape " YORN <
t1 : STATI? CLRIN .™ Stationary Ionoqram " YORN ; <
12 --> <
13 {
14 {
19 {
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44 :
Build Ionogran ) DECINAL
TYPE2 3512 + { Datatype 2 - Ionogram )
IONOGRAM NAME?
IF <BUILDS 1SEC GETYPE DUP TYPE2 , 124 =
IF GETDUR , , , FP GETF GETF2 GETF2 1 , O , GETDSND ,
ELSE STATI?
IF GETDUR , , , FP GETF GETF2 GETF2 t, 90,
ELSE 0 , 0 , O , GETSF GETF2 GETEF GETF2 GETOR , ,
ENDIF GETISND ,
ENDIF TOKT? , DOES» DROP
ENDIF HOME ; ' { Build Ionogran )}

(72
©
-
»e 08 o~ 32

—
S VO NOLN DLW —~O

ant
—

SUB2. ." - IONOGRAW ¢ ™ A7 ." )" 3 ( Print Subtype )

L4
-
N
.. (1Y

.C 2 ;R R - ' { Print ot @ )

-
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47

Display Ionogran ) DECTIHNAL

IDR. 10 0 GOTOXY ID= 4 RPFAG@ .C & RPFA@ .C 8 RPFAR . ;
( Duration Print )

[£2]
()
o
s o~ I

QO NN BN —-O
. aw

: TT. 11 0 GOTOXY TT= 32 RPFAQ

IF .* Yes" ELSE ." MHo " ENDIF ; ( To Tape %)
SF. 13 0 GOTOXY SF= 10 RPFA  PRINTF ; ¢ Start Freq )
EF. 14 0 GOTOXY EF= 18 RPFA PRINTF ; ( End Fregq )
OR. 13 0 GOTOXY OR= 26 RPFAS

IF 28 RPFA@ . ." kHz/sec "

ELSE 28 RPFAR 10 /M0D 10 /HOD
10 " .1 Rt .R1 R " oct/sec " ENDIF
SNH. 17 0 GOTOXY SN= 30 RPFAR TYPE? 1 =
12 ' IF NPR ELSE DROP IFR ." CHANGE " ENDIF ;
VEL. SUBTYPE 124 = IF 18 0 G6OTOXY ," Haximum Velocity ="
14 14 RPFA 4 TOH# >R 30 RPFAR 10 + @ 100 # 375 M#
135 R> M/ SWAP DROF . ." m/s™ ENDIF ; -2

—-—
—
.

—

(2]

L1
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4 48
{ Display Ionogram ) DECIMAL
: DISI DUP CLRDIS 25 -> NPR SUBTYPE SUB2. PTRCR
IDR. TT. PTRCR
SF. EF. OR. PTRCR
SN. VEL. HOME PTRCR ; ( Display Iono ) ( pfa --> pfa)
IDISP DISI DROP ; { Display Ionogram ) ( pfa --> )
: IDISPLAY GETNAME IF IDISP ENDIF { Display lonogranm )
: SHOWI CLRD+1 30 -> ." Defined Ionograms” CR CR 7 SPACES
CONTEXT @ @
BEGIN GENCR PFA TYPE? 2 = IF DUP LNPR ENDIF
LFA @ DUP BDATA & < UNTIL DROP ; { Show Ionogranms )
: IONOGRAM DECIMAL HERE [COMPILE] IONOGRAM
HERE OVER = IF DROP ELSE PFA IDISP ENDIF ;
{ Program and Display Ionogram )

-2
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SCR & 49
0 ( Edit Ionogram - Pronpts ) DECINAL <
1 : DUR 1 3 : DIT 2 <
2 3 SF 3 s EF 4 s ORT 5 ; {
3 : SOUND 6 <
4 : EIP VAL <
3 ID= “ DUR NPR § -> TT= “ DTT  NPR CR <
3 14 -> SF= ~ SF NPR 4 -> EF= 7 EF NPR CR <
7 14 -> OR= “ ORT NPR 5§ -> SN= 7 SOUND NPR <
8 20 2 G6OTOXY ( Edit Ionogras Prompt ) <
9 : PARI EIP ." - Change >>* <
10 BEGIN INWORD DUP “ DUR < OVER “ SOUND > + 0= EXEC UNTIL 3<
11 { Paraneter Rrguest ) £
12 -2 <
13 ¢
' 14 <
15 <
:
SCR # 50
: 0 ( Edit Ionogram Paraneter ) DECINAL <
f ¢ EDR GETDUR SWAP ROT >R >R 4 RPFA! R> & RPFA! R> 8 RPFA! <
2 IDR. ; 4
3 : ETT TOMT? 32 RPFA! TT. <
4 : DOPF FP GETF 10 RPFA F2TOMEM 18 RPFA F2TOMEX ; £
5 : ESF SUBTYPE 124 = £
é IF DOPF EF. VEL. ELSE GETSF 10 RPFA F2TOMEN ENDIF SF. ; <
7 : EEF SUBTYPE 124 = . <
8 IF DOPF SF. VEL. ELSE GETEF 18 RPFA F2TOMEM ENDIF EF. ; <
9 : EOR SUBTYPE 124 = IF U7B 14
10 ELSE GETOR SWAP >R 24 RPFA! R> 28 RPFA! OR. 28 RPFA@ 0= <
1 IF 1t 26 RPFA! EDR ENDIF ENDIF ; : <
12 ¢ ESN SUBTYPE 124 = IF  GETDSND £
13 ELSE GETISND ENDIF 30 RPFA! DISI ; <
14 : IVEC VECTOR EDR ETT ESF EEF EOR ESN ; <
15 : EDITI PARI IVEC --> £
SCR # 31
0 ¢ Display and Edit Tonogram ) DECIMAL <
1 : PDET wvaL ." € = Change E = Exit" H+1 " D" <
2 : DEI  DISI <
3 BEGIN PDEI KEYCR DUP 49 = Q= £
A UWHILE 67 ¢ C ) = IF EDITI ELSE SPACE W?B ENDIF HOME <
5 REPEAT DROP DROP HOME ; {
& : IEDIT GETNAME IF DEI ENDIF ; <
7 --2> £
8 <
9 <
! 10 <
B <
12 <
13 <
14 <
19 <
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32
Ionogran Calculations ) DECINAL
STKF1 7 0 DO 10 /HKOD LOOP

8 0 DO 48 OR FINSB I + C! LOOP ; ( Stk to F1 in BCD )

STKMPN STKF1 FITOHPN ; ( Stk to MPN )
ENTR STKMPN ENTER ; ( Stk to MPN,Enter )
FISTK FINSB 7 + 5 TON ( F1 to Stack [ n 1)
ANSR NEWFREQ@ F1STK 3 ( MPN answer to Stk)

CELMPN CODEM SWAP STKHMPN IF MPN1/X ELSE ENTER ENDIF ;
SEC/SHD CURS @ 12 RPFA@ OVER SUBTYPE SWAP DROP 0=

IF 4 + ENDIF CELMPN 24 + @ STKNPN MPN¥ ;
ORTOM 28 + @ ENTR ; ( Overall Rate to NPN )
LINOR  ORTOM 250 STKNPN NPN#* ; ( Linear Overall Rate )
LNOR ORTOH 1000 STKHPN MPN/ 5 ( Log Overall Rate ) -->

33
Ionogran Setting ) DECIMAL
SETDOPL SEC/SND 4 RPFAR ENTR 3400 STKMPN HPN%
& RPFAR 60 * STKMPN MPN+
g + @ STKHPN MPN+
MPNXEY MPN/ ANSR HSOUND ! ; ( Set Doppler )
SETIONDO 18 RPFA FENTER 10 RPFA FTONPN 24 RPFA@
IF MPN- SEC/SND LINOR HPN# NEWFREQ F/SND F1TONEN
ELSE MPN/ MPNLN SEC/SND LNOR MPN+ ENTER MPNEX EATS ATOMEM
MPNROL ENDIF MPN/ ANSR HSOUND ! SEC/SND MPN# ANSR
40 /MOD 40 /MOD CURI @ 4 + ! CURI @ 6 + ! CURI € 8 + ! §
( Set Ionogram )
STRCDAT 4 TOMPN MPN+ NEWFREQ CFREQ F1TOMEM ( Cell Frequency )
CURS @ 24 + CELLH® @ 12 # + @ ANTS? ( Cell Antennas )
48 OR CANT C! 48 OR CANT 1+ C! ( Store Cell Data)
--=>
34
Ionograa Setting ) DECIMAL
ISET DUP CURI ! 30 RPFA@ DUP CURS ! SSET
IF SUBTYPE SETA 10 RPFA TOF1 FREQOUT FITOMPN MPNMS AG@ 124 =
IF SETDOPL ELSE CURI @ 28 + @

VERTICHIRP CONTROL FROGRAMS
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IF SETIONO ELSE F/SND 8 48 FILL SETDOPL ENDIF<

ENDIF 1 SOUNDK !

<

CURS @ 26 + FTOMPN HPNMR MPN+ NEUFREQ F1NSB TOLATCH STRCDAT 1<

ELSE NPR 0 ENDIF ; { Set Ionoaram ) ( pfa --> 1)

UISET GETNAME IF ISET DROP ENDIF ; ( User Set lonogran )
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35
Tining Slip Parameters - Build Timing Slip ) DECINAL
SHIFT=  ." Shift = " 3 ( Shift )
SDR= ." Shift Direction and Rate = "
GETSHIFT VAL .* xxx.xx ns" CR SHIFT= INPUT HSEC ;
GETSDR  DRP CR SDR=
BEGIN INWORD DUP “ AG1 < OVER “ R@20 > + 0= UNTIL
puP  A€20 > { Direction and Rate )
TYPEZ 748 + { Datatype 3 - Timing Slip )
TINING  NAME? IF <BUILDS 1SEC GETSHIFT GETSDR
TYPEY ( Type ),
ROT ROT ¢ Shift ), , ‘
( d¢r ) , DOES> DROP ENDIF HOME ;
SUB3. " - TINING SLIP ¢ ™ IF .* RETARD )"
ELSE ." ADVANCE )" ENDIF ; ( Print Subtype )
-3
HL
Display Timing Slip ) DECINAL

SHIFT. 11 0 GOTOXY SHIFT= )
4 RPFA® 3 .R ." ." & RPFAG . ." ns/s" ; ( Shift Print)
SBR. 13 0 GOTOXY

, SDR= 8 RPFA@ NPR ." ns/s" } { Dir,Rate Print)
DIST DUP CLRDIS 25 -> NPR SUBTYPE SUB3.
SHIFT. SDR. HOME PTRCR ; { Slip ) ( pta --> pfa )

TDISP DIST DROP ; . { Slip ) ( pfa -=> )
TDISPLAY GETNANE IF TDISP ENDIF ; { Display Tining Slip)
SHONT CLRD+1 30 -> .* Defined Timing Slip" CR CR 7 SPACES

CONTEXT @ @

BEGIN GENCR PFA TYPE? 3 = IF DUP LNPR ENDIF

LFA @ DUP BDATA @ < UNTIL DROP ; ( Show Timing Slip)
TINING DECIMAL HERE CCOMPILE] TIMING HERE OVER = IF DROP

ELSE PFA TDISP ENDIF ; ({ Prograa , Display Tining )
-

37

{ Edit Tiaing Slip , Set Timing Slip ) DECINAL

1§ 03 : SDR 1

ETP VAL SHIFT= 7 S NPR CR 14 -> SDR= “ SDR NPR 20 2 GOTOXY ;
PART ETP .* - Change »>*

BEGIN INUORD DUP 7 S ¢ OVER * SDR » + 0= EXEC UNTIL ;
ES GETSHIFT >R & RPFA! R> 4 RPFA! ;
ESDR GETSDR TYPE3 >R 8 RPFA! R> 2 RPFA! §
EDITT PART IF ESDR ELSE ES ENDIF DIST ;
PDET VAL ." € = Change E = Exit® H#1 " >" 3
DET  DIST BEGIN PBET KEYCR DUP 49 = 0= WHILE &7 =

IF EDITT ELSE SPACE W?B ENDIF REPEAT DROP DROF HOKE ;
TEDIT GETNAME IF DET ENDIF ;
TSET TYPE? SWAP DROP 3 = IF 1 ELSE IFR .* CHANGE" O ENDIF ;
DOT 4 RPFA DB ROT 8 + @ CFA EXECUTE ;
UDOT GETNANE IF DOT ENDIF HOME ;
PBOT O TFIN ! pot 1 TFIN V' -
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FORTH Word Parameters - Build FORTH Word ) DECIMAL
FU= ." FORTH Word = " ;

: GETFW VAL ." TESTED FORTH Word!"™ CR

us ®8 ae

s o~ 3

e o~ M ae me ss s

: YR, 4 0 DO YEAR I + C@ EMIT LOGF ;

FU= INUORD ; { Get FORTH UWord )
TYPEA 1024 ; ( Data Type 4 - FORTH Uord )
FORTHUORD NAME? IF <BUILDS 1SEC TYPE4 , GETFW , DOES> DROP

'ENDIF HOME ; ( Build FORTH Word )

SUB4, DROP ." - FORTH WORD ™ ; ( Print Type )
Fu. FU= 4 RPFA@ NPR ; ( FORTH Uord Print )
DISF DUP CLRDIS 25 -> NPR SUBTYPE SUB4. CR CR

25 -> FU. HOME ; ( Display Word ) ( pta --> pta
FDISP BISF DROP ; { Display Word } ( pfa -->
FDISPLAY GETNAMNE IF FDISP ENDIF ; { Display Word

Wt et

39
Display and Edit FORTH UWord ) DECINAL
SHOWF CLRD+#1 25 -> ." FORTH Mords for Exec in Pro3" CR CR
7 SPACES CONTEXT @ @
BEGIN GENCR PFA TYPE? 4 = IF DUP LNPR ENDIF LFA & DUP
BDATA 2 < UNTIL DROP ; { Show FORTH Words )
FORTHWORD DECIMAL HERE [CONPILE] FORTHWORD HERE QVER =
IF DROP ELSE PFA FDISP ENBIF ; ( Prog , Disp Word )
EFN GETFU OVER OVER > { Edit FORTH Word )
IF 4 RPFA! DISF ELSE DROP U?B ENDIF ;
DEF DISF BEGIN PDET KEYCR DUP 469 = 0= WHILE 647 =
IF ." - Change Word" EFW ELSE 5SPACE W?B ENDIF
REPEAT DROP DROP HOHE ;
FEDIT GETNAME IF DEF ENDIF ;
FSET  TYPE? SUAP DROP 4 = IF 1 ELSE IFR ." CHANGE™ 0 ENDIF ;
DOFWD 4 + @ CFA EXECUTE ; ( Execute FORTH Word ) ( pfa --> )
UDOFUD GETNAME IF DOFWD ENDIF ; ( User Exec FORTH Word) -->

40
Set Place , Year , Ueekday Nunber ) HEX
SETPL VAL PLACE 10 20 FILL ." Place Name" CR ( Set Place )
.* Place = " PLACE 10 EXPECT
10 0 DO PLACE I + DUP CG 0=
IF 20 SUAP C! ELSE DROP ENDIF LOGP ,
PL. 10 0 BO PLACE I + C® EMIT LOQP ( Print Place)
SETYR VAL ." 4 Digits" CR { Set Year )
." Year =" YEAR 5 EXPECT
YEAR 2+ PACK FF AND 4 /NOD DROP 0= LEAF ! ;
{ Print Year)
CLRDY O WDAY ! { Clear Weekday number )
BYF  .” Sun=0 MNon=1 Tue=2 Wed=3 Thu=4 Fri=§ Sat=4" ;
SETDY VAL DYP CR ." Day of Ueek Number = "
BEGIN INPUT DROP DUP 0 < OVER & > + 0= GOXY UNTIL WDAY ! ;
{ Set Ueekday nusber )

-_.‘,
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81

Read Real Time Clock ) HEX
CLKIOF 2C E00B C! ; { Clock Interrupt off ie Masked )
CLKION 2D EOOB C! ( Clock Interrupt on ie Enabled)
RSTCLK EQOA Ce@ DROP { Reset Clock 1 sec Flag )

SEC?T BEGIN EOOB CP 80 AND UNTIL ; ( UWait for sec -ve edge )
RSTDV EOOC C® DROP ; { Reset Data Valid Flag )
py? BEGIN EOOD Ce 80 AND UNTIL ; ( Wait for DV -ve edze )
RDCLK RSTCLK SEC? RSTCLK BEGIN DY? EOOC C@ FO AND 90 = UNTIL
A O DO DV? EQOC CB F AND LOOP ; ( Read Clock to Stack)
STYR 30 OR YEAR 3 + C! { Store Years )
STDYNO A = + A * + DYND ! { Store Weekday no )
STSEC A * + DR A = + 3C % SUAP A =+ ¢ + O DDUP CMS D!
R> -DUP 1F 0 DO E10. D+ LOOP ENDIF DDUP CHMS D!
WDAY @ -DUP IF O DO 15180, D+ LOOP ENDIF CDHNS D!
CPYCLK CNS D@ MS D! CHMS D@ HMS D! CDHNMS D@ DHMS D! §
GETIME CLKIOF RDCLK STYR STBYNO STSEC CPYCLK CLKION ;

-a wa

42 )

Increment Real Time Clock - Get Time + 1 sec ) BECIHAL

INCLK CMS 2+ @ 1+ DUP 3400 = IF DROP O ENDIF CHS 2+ !

CHMS D& 1. D+ DBDUF 86400. D=

1F DDROP 0. 1 UDAY +! DYND @ 1+ DUP 3435 >

IF DROP LEAP C@ IF 346 ELSE 1 ENDIF ENDIF DYNO !

ENDIF CHMS D!

CDHMS De 1. D+ DDUP 404800. D=

IF DDROP 0. O WDAY ! ENDIF CDEMS D! {( Increment CLock )

GETINE+1 GETIME INCLK ; { Get Time + 1 sec )
-

43

Display Day , Display Tine ) DECIMAL
TODHNS 60 M/ 60 /NOD 24 /MOD 3 { Convert sec to D HMNS )
su ." Sun" 4 + MO . Mon® 4 ; : TU ." Tues" 3 ;

WE .” Uednes" 1 : TH ." Thurs™ 2 ; : FR ."™ Fri" 4 3§

SA ." Satur” 2
WDAYS VECTOR SU MO TU WE TH FR SA

DAY. 1+ UDAYS ." day" SPACES ; { Print Day of Ueek no )

“we we we

2C0N O <K H % B> TYPE

KSC.  2CON ." : ™ 2CON

HHS.  2CON .* : " MSC.
DHNS. DAY. HHS. ;

COHMS. CDHMS D@ 1, D- DDUP 0. D<

IF DDROP 404799. ENDIF TODHMS DHMNS. ;
{ Fetech and Print Weekday and Time)
-=>

{ Convert n to 2 Dijits )
( Print MN : SS )
( Print HH : MM : SS )
{ Print Day: HH : NN : SS )

VERTICHIRP CONTROL FPROGRANS -
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B 44
( Allot Programme ) DECINAL <
1280  CONSTANT TYPES { Data Type 5 - Program )} <
: ALLOTP NAME? IF IN @ 1 ELSE 0 ENDIF DUP <
IF <BUILDS 1SEC TYPES , 75 0 DO -{. , , O , LOOP <
DOES> DROP ENDIF HOME ; { Allot Programme Space) <
: SUBS. DROP .* - PROGRAMME® 15 -> ; { Print Subtype ) £
: SHOWP CLRD+! 30 -> ." Defined Projramnes® CR CR 7 SPACES £
CONTEXT @ @ BEGIN GENCR PFA TYPE? 5 = IF DUP LNPR ENDIFK
LFA @ DUP BDATA 2 < UNTIL DROP ; ( Show Programmes ) <
: SHOVEC VECTOR SHOWI SHOWT SHOWF SHOWP ; ( Show Functions Y £
: SHOP VAL CR 14 -> .* Jonograns =1 Timing Changes = 2"<
CR 14 -> ." FORTH Vords = 3 ~ Progranames = 4"
20 11 GOTOXY ." - Show Function # >>* 0 BEGIN DROP £
INPUT DROP DUP 1 < OVER 4 > + 0= UNTIL SHOVEC VALA ; £
: SHFTNS ." Show Functions " YORN £ i
IF SHOP ELSE 23 CLRLN ENDIF ; --> < T
# &5 .
{ Progranne Parameters ) DECINAL <
: FUD ." Function Data" ; <
: PHF VAL ." Hourly” FUD ; <
: GETNS ." Minutes = ™ MORS ." Seconds = " MORS SUAP 60 * + 0 ; <
: POF VAL ." Daily™ FUD ; <
: GTH 0. .* Hours = ™ 0 BEGIN DROP INPUT DROP DUP 24 < UNTILZ
-puUP IF 0 DO 3600. D+ LOOP ENDIF 3 ~> ; <
¢ GETHNS GTH GETHS D+ ; K¢
: PUF VAL ." Weekly Data (" DYP ." )" <
: GTD 0. ." Weekday No. = ™ 0 BEGIN DROP INPUT DROP DUP 7 < <
UNTIL -DUP IF 0 DO 84400. D+ LOOP ENDIF 3 -2 ; £
: GETDHNS GTD GETHHS D+ <
: CHKTYP DBUP 2 < SHAP 5 > + 0= {
+ GETFTN 23 0 GOTOXY SHFTNS ." Defined Fumction = " {
BEGIN INWORD TYPE? CHKIYP <
IF 1 ELSE DROP 0 GOXY ENDIF UNTIL ; --> X
# 86
( Display Progranse ) DECINAL <
: ENTY?  DUP D@ DDUP -1. D= ; ( No Entry?) € a -=>a t )<
s+ ENTRY? ©DUP D@ -1, D=0=; (Entry ? ) (a3 -—->at )<
: DSH 0 DO ." -" LOOP SPACE ; ( w Dashes ) ( n --» ) £
: 2DSH: 2 DSH " : " 3 { 2 Dashes , space , colon ) <
: DASH DDROP 9 DSH 2DSH: 2DSH: 2 DSH 2 SFACES 9 DSH & + £
87 OUT @ - SPACES CR ; ¢ Dashes for Time and Ftn ) <X
+ TYPEVEC VECTOR SUB1. SUB2. SUB3. SUB4. SUBS. 3 <
s FTN. TYPE? CHKTYP IF DUP NPR 2+ @ 254 /MOD TYPEVEC {
ELSE DROP IFR ." DELETE!® ENDIF CEOL ; ( Print Ftn ) <
: FIN®. 3 SPACES 4 + DUP @ FTN. 2+ CR ; ( Fetch , Print Fin ) <
: DSPI TODHNS DHNS. FTNP. ; ( Display FE1) <
: DSP2 TODHNS DROP 9 DSH HMS. FTNP. ; ( Display PR2) <
: DSP3 TODHMS DDROP 9 DSH 2DSH: MNSC. FIN@. ; ( Display PB3) <
+ VEC123 VECTOR DBSP1 DSP2 DBSP3 ; <
: DSP123 EMTY? IF DASH 1 ELSE PB & VEC123 0 ENDIF -—> £

13
14
15
oK




ANTARCTIC RESEARCH ( RHODES )

1974
— [
OOV OONO-U =L — O X

— - - -
[ 4 B S 2N By X B

= a
S OO N BN —-OX

— . — -
(5, R 72 B S B

- )
-l YWV NN D), O

-
*J

) -t -, -
b L I )

s 80 o~ 3

s 38 s o~ 3 se me 13

LI . 4

_ D47 -

VERTICHIRP CONTROL FROGRANS .

47
Display Programme ) DECINAL
ER. 671+ 9 => " Entry " 2 .R 3 => ; ( Print Entry # )

VECTPB VECTOR TPY TP2 TP3 ;
8DISP 8 0 DO DUP PB @ VECTPB @ - EH. DSP123 DROP LOOP ;
ADJA DUP PB 2 < IF PB ! 6 - ELSE
DUP PB @ > IF PB ! & + ELSE PB ! ENDIF ENDIF PB @ ;

PB# DUP ." Priority Block #* TP1 @ - DUP 144 <
IF DROP 1 ELSE 294 < IF 2 ELSE 3 ENDIF ENDIF DUP . ADJA ;
DTF 5 => ." Day" 9 => .* Time" 12 -> ." Function” CR ;
PBDSP 9 O GOTOXY PB¥ DTF
CASE 1 OF ." UWeekly Data" ENDOF 2 OF .* Daily Data® ENDOF

3 OF ." Hourly Data" ENDOF ENDCASE CR 8DISP 48 - ;
PEP VAL 3 => '

AAANAAAAAAAANAAANAAANAN

" N = Next 8 { = Top PBI 1= Insert E = Exit"
CR 17 -> ." P = Previous 8 2 = Top PB2 Il = Delete”
CR 33 -> " 3 = Top PBI™ H+1 ¢ 3" 3 -2
48
Display and Edit Programae ) DECINAL <
FNDPBT VECTPB @ ; { Find Priority Block Top ) <
INE#B 0 BEGIN DROP INPUT DROP DUP 23 < UNTIL t - & * ; {
NVDUN DUP 138 = 0= £
IF OVER + DBUP & - ROT 132 + <
DO 1 DUP & + 4 CMOVE -4 +LOOP £
ELSE + ENDIF DUP ; ( Move Entries down 1 pasn) <
INSERT VAL PB# CR FNDPBT .* Insert at Entry No. = " - <
INERB MVDUN PB @ CASE 1 OF PUF CR GETDHNS ENDOF {
2 OF PDF CR GETHNS ENIOF £
3 OF PHF CR GETMS ENDOF ENDCASE <
ROT D! 4 + GETFIN SWAP ! ; { Insert Entry ) <
DELENT VAL PB# CR FNDPBT ." Delete Entry No. = " INE#B £
OVER + DUP & + SWAP ROT 150 + OVER 6 + - CMOVE ; <
{ Delete Entry ) <
-> X
69 )
Programne Display Control ) ’ HECIMAL <
DEPINIT DUP CLRDIS 30 -> NPR SUBTYPE SUBS. CR <
4 + DUP TP1 ! DUP 150 + TP2 ! DUP 300 + TP3 ! 1 PR ! § <
DEP DEPINIT PBDSP <
BEGIN PEP KEYCR DUP 49 = 0= UWHILE £
CASE 80 ( P ) OF 48 - TP1 @ MAX PBOSP ENDOF <
78 ( N ) OF 48 + TP3 @ 96 + MIN FBUSP ENDOF £
49 (1 ) OF DROP.1 PB ! TP1 @ PBDSP ENDOF <
50 ( 2 ) OF DROP 2 PB ! TF2 @ PELSP ENDOF <
91 (3 ) OF DROP 3 PB ! TP3 @ FBDSP ENDOF ¢
73 ¢ 1) OF ." - Insert” INSERT FBDSP ENDOF <
48 (. D) OF .» - Delete” DELENT PHDSP ENDOF £
SPACE W?B ENDCASE <
REPEAT DROP DROP HOME ; ( Display and Edit Prog ) <
--> <
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70
Display and Edit Progranne ) DECIMAL

sa o~ 3L

(

." Current Function :- * CURFTN @ 0= IF ." Empty Programme” CEOL

PRTP DEPINIT CR PBH# PB ! DTF

24 0
DROP
24 0
DROP

24 0 DO DUP TP3 @ - EW. DSP123 IF LEAVE ENDIF LOOP BROP

." Weekly Data" CR
DO DUP TP1 @ - EH. DSP123 IF LEAVE ENDIF LOOP CR
TP2 @ 2 PB ! PBR DTF DROP " Daily Data" CR
b0 DUP TP2 @ - EH. DSP123 IF LEAVE ENDIF LOOP (R
TP3 @ 3 PB ! PBH DTF DROP ." Hourly Data" CR

?
PROGRAMME DECIMAL ALLOTP IF IN ! [COMPILE] 7 DEP ENDIF HOME ;
PROGRAM  PROGRAMME ; { Alternative command )
PDISP Ve IF DEP ELSE PRIP ENBIF ( pfa --> )
PEDIT GETNAME IF DEP  ENDIF HOME ; ( -2 )
PSET TYPE? § = { pfa --> ¢ )
IF CURPRG ! 1 ELSE DROP -1 CURPRG ! 0 ENDIF ;
UPSET GETNANME IF PSET DROP ENDIF HOME ; ( --> )
CPR6. 3 0 GOTOXY ." Current Programme:- " CURPRG @ DUP -1 =
IF BROP ." Not Set!"™ ELSE NPR & -> ENDIF ; -=>
1
Projgranne Lookahead ) DECINAL

CHKW DUP DUP D@ DHHS B@ D- DDUP 1. IK

IF 404800. D+ ENDIF DDUP WC D@ DX

IF 4C D! WEA ! ELSE DDROP DROP ENDIF é + ; ( Check PB1 )
NXTU 900000. NC D! CURFRG @ 4 + DUP WEA ! ENTRY?

IF BEGIN CHKW ENTRY? 0= UNTIL ENDIF DROP ; ( Next PB1 )
CHKD DUP DUP D@ HMS D& D- DDUP 1. DK

IF 86400. D+ ENDIF DBDUP DC D@ DX .

IF OC D! DEA ! ELSE DDROP DROP ENDIF 6 + ; ( Check FB2 )
NXTD 900000. DC D! CURPRG 2 154 + ENTRY?

IF BEGIN CHKD ENTRY? 0= UNTIL ENDIF DROP ; ( Next FE2 )
CHKH DUP DUP D€ HS D@ D- DDUP 1. DX

IF 3600. D+ ENDIF DDUP HC D2 D<

IF HC D! HEA ! ELSE DDROP DROP ENDIF & + ; ( Check PBE3 )

NXTH 900000. HC D! CURPRG @ 304 + ENTRY? ( Next PB3 )
IF BEGIN CHKH ENTRY? 0= UNTIL ENDIF DROP ; -=>

72

Progranme Lookahead ) HEX

NTOC NXTIME D@ CURTIME D! NXTFTN @ CURFTN ! NFB @ CFB ! ;

EATTI DUP

{ Moves Next Time and NFB to Current Time and.CFE )
D@ NXTIME D! 4 + @ NXTFTN ! NFB ! ;
( Time to NXTIKE , PB to NPRB) ( PB ent-addr -->

~

GETNXT CUKPRG @ -1 = 0= IF NXTW NXTD NXTH WC D@ DC D@ D>
IF 2 DEA @ DC D@ ELSE 1 WEA @ WC D@ ENDIF HC D@ D>

IF DROP DROP 3 HEA @ ENDIF NTOC EATTI ELSE O NXTFTN ! ENDIF
Select snallest of WC DC HC if Frogramme Set ) ( -=>

: GETC=N GETNXT NTOC ; ( Get Next Ftn and copy to Current
PBPRT VEC123 DROP ; { Print Priority Block

— v wr as

CNDIS CURPRG @ -1 = 0= IF CR 4 0 GOTOXY

CR ELSE CURTINME DUP D@ CPB @ PEPRT ENDIF
<" Next

ELSE NXTINE DUP D@ NPB @ PBPRT ENDIF ENDIF ; -=2

VERTICHIRP CONTROL PROGRAMS

INAAANAAAAAANAAANAAAA

AN ININA AN AN A

~

NN AN ANA A A AA A

Function :- ™ NXTFTN @ 0= IF ." Empty Proaramme" CEOLZ

g
A Y




ANTARCTIC RESEARCH ( RHODES )

0 ( Bata to Filn )

t
O OO NN SN -

b ol il b ek
CA N -

w
[}
=0

Data to DCS )
RSTDCS O DCSTAT !
EOCE C2 DRO

s oa an o~ 0C

IF DUP EMIT ENDIF

VO NOND N —~O

30 OR TOBCS
DUP >R 1 - 0 DO A /HOD
0 DO 30 OR TODCS LOOP
DCS? & IF CR ENBIF ;

DCS? @ IF OUT @ 4E > IF CR ENDIF
BCSDATA CLRVDU ¢ 20 60TOXY .™ DCS Bata "

DBata to DCS )

PLDCS 10 0 DO PLACE

YRDCS 2 0 DO YEAR 2+ I + Ce TODCS LoOOP

DHXSBCS DYND @ 3 NTODCS

CDHHS D@ TODHMS DROGP 3 0 DO 2 NTODCS LOOP

CURS @ BUP 04 + @ RATE 4 NTODCS DUP 18 + @ 2 NTODCS
BUP OC + 8 QOVER 2+ @ 0= IF
DUP 10 + @ 3 + 2 NTODCS
SHIFT D@ DDUP O. D< IF 2D ELSE 2B ENDIF TODCS

&R K %N M OVER + SUAP DO I C@ TODCS LOOP

TODCS PLDCS YRDCS DHMSDCS DATDCS 3F TODCS DCSCR

{ Data to DCS only

{ Data to DCS and Magnetic Tape )

( Cell Data to DCS

CFREQ A + CFREQ DO I C@ TODCS LOOP 3IF TODCS DCSTAB

RSTDCS 83 T0DCS 3F T0DCS ;

I + €@ T0DCS LooP

oo e oa ss .~ 2

O VD WONOCU W~ O

-
-

RSTDCS 80 IDAT
RSTDCS 81 IDAT
RSTDCS 82 TODCS

— o —a
E SR 70N N
se se ®me aw

—
w

VERTICHIRP CONTROL PROGRANS

{ Clear BCS Status Flag )
{ Clear Acknouledge Flag)

A O DO DROP I EOOF C@ 80 AND IF LEAVE ENDIF LOOP
9 = IF 1 DCSTAT ! BELL ENDIF CLRACK ;
{ Acsii to DCS ) ( Char -->

' ( Print DCS Data )

IF DROP ELSE EQOE C! DCSACK? ENDIF
( Convert n , 0 to 9 , to Ascii

AAAAAAAAAAAAAAAAN

({ Send to DCS

{ nt n2 --->

ENDIF ;
CR 1 DCS? ! ;

.
’
-«
14

( End code to BCS )

AAANANAAAAAANAAANAAAAANAN

{ Place to

( Tinme +to ICS )

4 + ENDIF 2 NTODCS

CAAAAAAAAANAAAAAAAA
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ANTARCTIC RESEARCH ( RHODES )

B 76

-~ 3

Print Title and Display Status )
HDING CLRVDU 7 DSHLN 19 DSHLN
0 0 GDTOXY ."™ ANTARCTIC RES
" VERTICHIRP CO
." RHODES UNIVER
PLYR. 1 28 GOTOXY PL. SPACE YR.
DYNO. 2 0 GOTOXY ." Day Nuaber
TPOSN. & 0 GOTOXY ." Tining Posit

TITLE DECIMAL HDING PLYR. DYNO. CP
12 25 GOTOXY ." Type HELP fo

77
Display Datatype. Edit Datatype )
PRINTER PRNT ;
DISFTN DECIMAL TYPE?
VECTOR SDISP ( Sounding
TDISP ( Timing Chang
PDISP ( Progran
DISPLAY VDU TITLE GETNANE IF DISF
PRINT  PKNT GETNAME IF DISFTN END
LOG PRNT GETNAME IF TYPE? 2 =
IF  DUP DISFTN 30 + @ END

EDFTN  DECINMAL TYPE?
VECTOR DES ( Sounding
DET ( Timing Chang
DEP ( Progranne

: EDIT GETNAME IF EDFTN ENDIF HOME ;

“ o~ g

78
Set Datatype )
SETFTN TYPE? VECTOR SSET ( Soundi
TSET ( Timing
PSET ( Progra
SETNXT GETNXT NXTFTN @ DUP
IF SETFTN ENDIF DUP NXTSET
SET GETNAME IF CR ." Busy —--> "
IF " Set !™ ENDIF

VERTICHIRP CONTROL PROGRAMS

DECIMAL <
4
EARCH" 10 SPACESK
NTROLLER" 10 SPACESK
SITY" <
H <
i~ " DYND @ . v £
ion := " POSN ," -—=->" 3 <
<
RG. CNDIS TPOSN. £
r Coamand List " HOHE 3 <
: --> X
: £
<
<
<

DECIMAL

) IDISP ( Ionogram )
g ) FDISP ( FORTH Word )
) .
TN ENDIF HOME ; ¢ To VDU )
IF HOME ; ( Printer or VDU)
( Print for Leog )
IF DISFTN ENDIF HOME ;

} BEI ( Ionogran )
e ) BEF ( FORTH Word )
}
(- Edit Datatype ) =2

AANANANANAAANANAANAANANANANN

DECINAL
) ISET ( Jonogran )
) FSET ( FORTH Word )
)

’

n3
Ame

I COMPARE ! ,
SETFTN
ENDIF B1S 1SEC HONE ;
( Set Function )
-

NN SIS AN A AN A

P AN AN A A AN
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ANTARCTIC RESEARCH ( RHODES )

SCR ¥ 79
0 ( Show and Delete Datatype )

: SHOUTYP CLRDIS 28 -> ." Defined Functions " CR

-

-

7 SPACES CONTEXT @ @ BEGIN GENCR PFA
DUP LNPR LFA @ DUP BDATA @ U< UNTIL DROP ;

DLIST  SHOWTYP VAL ." Function Name" CR

80

." Erase Function" YORN CR
IF ." Erase up to " INUORD
DUP CURPRG @ 1+ U< IF -1 CURPRG ! ENDIF
BDATA @ UK
IF UW?B ELSE O IN ! FORGET TITLE SHOUTYFP ENDIF

VERTICHIRP CONTROL PROGRANMS

DECINAL

{ Show Type )

ENDIF HOME ; ( List Data )

--:;

Sounding and Cell Start Frequencies. Function Stop } DECINAL
BISCN S@ IF CNDIS H+1 ENDIF ; , .
SETUP .5 1 DPL ! HHZ DROP SETFREQ { Fregq to .5 MHz

AGCINT GETIME+1 SETNXT DISCN ¢ ION !
FNDNXT CPYCLK GETNXT DISCN ;

SSFLIN F/SND FTOHPN MPNMR MPN+ MFNMS
SSFLN EATS HTOMPN HPHMR MPN+ MPNMHS

-s we

{ Snd start f,lLog

CSFN CURS @ 26 + CELLH @ 1 - 12 * ¢

DUP FTOMPN MPNMR MPN+ NEWFREQ F1MSB TOLATCH
DUF 8 + @ IF FILMON ELSE FILHOFF ENDIF

10 + @ 15 STORE STRCDAT ; ( Cell n start freg

70,1 STROBEQ STROBE! ;

STOF 6T0,1 DCS? @ IF O DCS?T ! 5@ IF TITLE ENDIF ENDIF
ENDCS SETUP ; ( Stop Iona )
HALT COHPARE @ 0= IF #SOUND @ SOUND# ! ENDIF ; ( End Iono )

)

{ AGC to int,set,disp)
{( Find,Disp next Fin )
( Snd start f,Linear )

)

)

HALTED? BEGIN ION @ 0= UNTIL ; --2
81
Tcell Interrupt Routine ) DECIMAL

IF

: NCELL © CURI @ 2+ @ 256 MOD 124 =

SOUNDH¥ @ HSOUND € > IF STOP H+1 ELSE
CDATDCS CURS @ DUP 20 + @ -DUP
IF 1 AGCH +! AGCH @ < IF RXPULSE 1 AGCH ! ENDIF ENDIF
22 + & -pup
IF 1 THKH +! THKH @ < IF DOPTIME 1 THKH ! ENDIF ENDIF
| CELLH +! CELLH @ CURS @ 24 + @ > '
IF 1+ CELL® ! 1 SOUND# +! ENDIF CSFN ENDIF

ELSE SOUNDH @ HSOUND @ > IF STOP H+1 ELSE

CELLY @ % = IF CURS @ 20 + @ IF RXFULSE ENDIF ENDIF
CDATDCS 1 CELL# +! CELLH @ CURS @ 24 + @ >
IF 1 CELLH# ! 1 SOUNDR +! CURI @ 26 + @
IF SSFLIN ELSE SSFLN ENDIF
ENDIF CSFN ENDIF

ENDIF ;

ANANAAANAAAANAANAAAANAA AANANAANAALNANAANNANANA A A

NSNS AN AN A AN A AN S A AN A A A
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ANTARCTIC RESEARCH ( RHODES ) VERTICHIRP CONTROL PROGRANS §
SCR W B2
0 ( Run Function ) DECINAL <
1 ¢ RS DROP U?B 1SEC HOME ; { Run Sounding - not allowed ) <
2 s+ RI  AGCEXT 32 + @ IF IDATMT ELSE IDATDCS ENDIF £
k] SUEEP 0 COMPARE ! 1 ION ! FNDNXT ; ( Run lonograna Y <
4 : RTS GETIME+1 FNDNXT PDOT ST0,1 SETUP ; ( Run Timing Slip ) <
5 . RFY GETINE+1 FNDNXT DOFWD STO,1 SETUP ; ( Run FORTH Uord ) <
& : RPRG DROP GETIME+1 GETC=N SETNXT TITLE ; ( Run Progranne ) £
7 ¢ RFTN TYPE? VECTOR RS ( Sounding ) RI ( Ionogram ) <
8 RTS ( Timing Slip ) RFU ( FORTH Word ) RPRG ( Prograa Yy £
9 ¢ RUN HALT HALTED? GETNAME IF DUP SETFTN <
10 IF CHMS D@ BEGIN DDUP CMS D@ D= 0= UNTIL DDROP RFTN £
11 ELSE DROP ENDIF ENDIF ; ( Run Function ) <
" 12 1 AOFF 6@ STATUSOFF HALT HALTED? -1 CURPRG ! SETNXT STAT ! ; £
. 13 : CANCEL AOFF TITLE ; : ( Cancel Prog. ) <
14 : PAUSE CURPRG @ AOFF CLRVBU 12 20 GOTOXY ." PAUSE - Press<
15 Space Bar to continue" BEGIN ?TERMINAL UNTIL PSET RPRG ;  --> <
¢ SCR # 83
( Clock Service Routine ) DECIHAL
: PBTIME VECTOR CDHHMS CHMS CHS ;
: TIKE 1 TON ! .* Press Space Bar to stop”

3 0 GOTOXY ." Current Tinme - "

BEGIN ?TERMINAL UNTIL O TON ! 3 CLRLN CPRG. HOME ;
CLOCK INCLK COHPARE @

IF NPB @ PBTIME D@ NXTIME D@ D=

-IF NXTFTN @ RFTN ENDIF

ENDIF :
TON 8
IF 3 20 GOTOXY Ve 0=

—
O WO NG ~O
o

AAANAAAAAAANAAANSAAAAN

1 IF 0 TON ' ENDIF CDHMS. |
12 ENDIF ; -=> !
13 ‘
14 “
15 ”
SCR # 84

0 ( Interrupt Polling ? HEX <

] 1 : POLL  E009 C@ 80 AND IF E008 C@ DROP NCELL ELSE <

| 2 E00B C@ B0 AND IF EOOA Ce DROP CLOCK ELSE <
3 ." Interrupt Error " ENDIF ENDIF RTI ; <
4 : SETIRO LIT POLL 23E4 ! 1CE9 DFC8 ! § -—-> X {
S < :
é < !
7 < 1
8 < |
9 £
10 <
11 <
12 < \
13 £ i‘
14 <
15 {
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ANTARCTIC RESEARCH ( RHODES ) VERTICHIRP CONTROL PROGRAMS
SCR # 85

0 ( Command List ) DECINAL £

{ : T1 20 TAB ; : HD CLRVDU CR T1 ; = R1 CR T1 ; : T2 43 TAB ; <

2 ¢ Ul . x" T2 ." x = User assigned Data Name” ; : U Ul Rt <

3 s 0 ." x" T2 ." x = Defined Data Name" R1 § <

4 : HELP HD ." -Command-" T2 ." -Function-" CR ." Systen” T1 <

5 .* COLD" T2 ." Cold Start" R1 ." UARKN" T2 ." Warn Start"® R1 <

6 ." VDU" T2 ." VDU I/0* Rt ." PRNT" T2 ." Printer or VDU 1/0" Ri <

7 .* TITLE" T2 ." Shows Status" Rt ." STATUSOFF" T2 ." No Updates®<

8 Rt ." TINE"™ T2 ." Shows Time"™ R1 .* SETTIME" T2 ." Sets Time" <

9 CR ." Data Entry " T1 .“ SOUNDING " U ." IONOGRAM " U <
10 " TIMING " U ." FORTHWORD " U ." PROGRAHME " U1 <
11 CR ." Data Display/Modify" T1 ." EDIT "y ." DISPLAY " W <
12 ." PRINT " ¥ ." LOG “ Y ," DLIST" T2 ." List Data Nanes"<
. 13 CR ." Execution" T £
14 LSET "W ." RUN " W ." HALT™ T2 ." Stop lanogram" CR CR <
15 ." Press SPACE BAR to exit" BEGIN ?TERMINAL UNTIL TITLE ; --> <

t SCR # 8%

0 ( System Initialisation ) DECIHAL <

{ : SETTH VAL CR ." Set time then press SPACE BAR " <

2 BEGIN TTERMINAL UNTIL ; ( Set Time ) <

3 : VUARKM SEIF SETIRG CR ." Busy !* <

4 1 TFIN ' 1 STAT ' 1 NPB ! <

5 0 DCS? ¢+ 0 TON ! O SRCH ! <

é PORTS STROBEO STROBE! CLI SETUP GETNXT TITLE ; ( Warm ) <

7 ¢ VCOLD SEIF CR CR .™ Heath VDU ™ YORN VDU? ! HDING <

8 8 30 GOTOXY ." Initialization” <

9 TPOSN. CLRPOSH SETPL SETYR SETDY SETTH - X
10 -1 CURPRG ! O COMPARE ! -24567 BDATA ! VUARM ; ( Cold ) <
11 : COLD? HERE 37 @ ( initial value for DP ie DPINIT ) = <
12 IF VCOLD ELSE VWARM ENDIF QUIT ; ( Cold or Warm Start?) <
13 : SETTIME SETTH SETUP GETNXT TITLE CR TIHE ; { Set Time ) <
14 HEX 982E 23 ! 9839 25 ! 9810 27 ! 9808 115F ! 7 COLD? CFA 1177 X
15 - SETTIME NFA 1194 ! 982E 119E ! 9800 11C3 !  DECIMAL 7S <




FORTH

Stack inputs «*
This card follows usage of the Forth inte

; International Standard
For more infc.
P.0O. Box 29452
0132 Sunnyside

STACK MANIPULATION

DUP {(n -nn)
DROP {(n —~ )
SWAP .12 - n2nt)
OVER {n1t n2 - nt n2nt)
ROT vn1 n2n3 - n2n3 nt)
-DUP (n=n7)
>R (n - )
R> { n)
R ( n)
NUMBER BASES
. DECIMAL (=)
HEX ( - )
BASE { — addr)

ARITHMETIC AND LOGICAL

t + {n1 n2 — sum )
D+ {d1d2 - sum )
- (nt n2 - dift)
. {nt n2 - prod )
/ (nt n2 — quot )
MQOD (n1 n2 — rem)
/MOD ( n1 n2 — rem quot )
*/MOD (nt n2 n3 — rem quot )
* (n1 n2 n3 — quot )
MAX {nt n2 — max )
MIN (n1 n2 — min)
ABS ( n — absolute )
DABS ( d — absolute )
MINUS (n - =-n)
DMINUS (d - -d)

AND (n1n2 - and )
=R (nt n2 — or)
XOR {n1 n2 — xor)
COMPARISON

< (nMn2 —-¢t)

- (ntn2 - t)

= {ntn2 —1t)
o< {n—=1)

= (n—~1)
MEMORY

@ {addr - n)

! (n addr - )
ce (addr - b}

ct (b addr - )

? ( addr - )

+! {naddr - )
CMOVE (tromtou — )
FiLL {adarub — )
ERASE ( addr u —~ )
BLANKS { addr u )

CONTROL STRUCTURES

DO Loorp do ( end+1 start — )

l { - index )

LEAVE -

0O +LO0OP do ( end+1 start — )

+oop (n — )

iF (true) ENDIF f (t - }

IF (true) ELSE f [t - )
(faise) ENDIF

BEGIN UNTIL untit (8 — )

BEGIN  WHILE while (!t - )
REPEAT

_itputs are shown; top of stack onright.
(S.F Bay Area) usage ahgned with the Forth 78

Foith Interest Group of Southern Africa

D54

HANDY REFERENCE

Operand key: n, nt, ... 16-bit signed numbers

rest Group d. dt, ... 32-bit signed numbers
u 16-bit unsigned number
addr address
b 8-bit byte
c 7-bit ascii character value
! boolean flag

Duplicate top of stack.

Throw away top of stack

Reverse top two stack items.

Make copy of second item on top.

Rotate third item 1o top.

Duplicate only it non-zero.

Move top item to “return stack” for temporary storage (use caution).
Retrieve item from return stack.

Copy top of return stack onto stack.

Set decimal base.
Set hexadecimal base.
System variabie containing number base.

Add.

Add double-precision numbers.

Subtract (n1—n2).

Muitiply.

Divide (n1/n2).

Modulo (i.e. remainder from division).
Divide, giving remainder and quotient.
Multiply. then divide (n1°n2/n3), with double-precision intermediate.
Like */MOD, but give quotient only.
Maximum.

Minimum.

Absolute value.

Absolute value of double-precision number.
Change sign.

Change sign of double-precision number.
Logical AND (bitwise).

Logical OR (bitwise).

Logical exclusive OR (bitwise).

True if n1 less than n2.

True if n1 greater than n2.

True if top two numbers are equal.
True it top number negative.

True if top number zero (i.e., reverses truth value).

Replace word address by contents.

Store second word at address on top.

Fetch one byte only.

Store one byte only.

Print contents of address.

Add second number on stack to contents of address on top
Move u bytes in memory

Fill u bytes in memory with b, beginning at address

Fill u bytes in memory with zeroes, beginning at address.
Fill u bytes 1n memory with blanks. beginning at address

Set up loop. given index range
Place current index value on stack
Terminate loop at next LOOP or +LOOP.

Like DO LOOP, but adds stack value (instead of always ‘17) to index

If 10p of stack true (non-zero). execute [Note Forth 78 uses tF THEN ]

Same. but il faise, execute ELSE clause [Note Forth 78 uses If ELSE THEN]
Loop back to BEGIN until true at UNTIL {Note Forth 78 uses BEGIN END |

Loop while true at WHILE. REPEAT loops unconditionally to BEGIN
[Note Forth 78 uses BEGIN IF AGAIN |

" - - | |




TERMINAL INPUT-OUTPUT
(n =)

R { n fieidwidth — )
0. (d—- )

DR ( d fieldwidth — )
CR ( =)

SPACE { =)

SPACES {n— )

(|

o 1 V.14 {addru — )
TYPE (agdr u — )
COUNT { addr —~ addr+1 u )
TTERMINAL ( - t)

KEY { —c¢)

EMIT {c - )

EXPECT {addr n — )
WORD (c— )

" INPUT-OUTPUT FORMATTING

NUMBER (addr - d )
<# (=)

» (g —~d)

#S {d-00)

SIGN {nd-4d)

> (d — addr u )
HOLD {c—-)

DISK HANDLING

LsT (
LOAD (
BLOCK {
B/BUF (
BLK (
SCR (
UPDATE {
FLUSH {
EMPTY-BUFFERS  (

DEFINING WORDS

T XXX (
VARIABLE xxx :
CONSTANT xxx {
CODE xxx (
:.CODE '(

<BUILDS ... DOES> does: (

VOCABULARIES

CONTEXT

CURRENT

FORTH

EDITOR

ASSEMBLER

DEFINITIONS

VOCABULARY xxx
_VLIST

——— o — o~~~

screen - )
screen — )
block — addr )
-n)

addr )
addr )

)

)

) .

[ T |

=)
=)
n- )
xxx: {
n-)
xxx: (
=)
=)

~ addr )

-on)

— addr )

|

addr )
addr )

l

|
— - ———

MISCELLANEOUS AND SYSTEM

{

FORGET xxx
ABORT

T XAR

HERE

PAD

IN

SP@

ALLOT

9

— o~~~

- )
- )
-
~ addr
~- addr
- addr
- addr
~ addr

- — ———

- D55 -

Print number.

Print number, nght-justiied in Held

Print double-precision number.

Print double-precision number. right-justified in tield.

Do a carnage return.

Type one space.

Type n spaces.

Print message (terminated by ).

Dump u werds starting at address.

Type string of u characters starting at adaress.

Change iength-byte string to TYPE form.

True if terminal break request present.

Read key, put ascii value on stack.

Type ascii value from stach

Read n characters (or until carnage return) from input to address
Read one word from input stream, using given character (usually blank) as delimiter.

Convert string at address to double-precision number.

Start output string. .

Convert next digit ot double-precision number and add character to output string.
Convert all significan! digits of double-precision number to output string.

Insert sign of n into cutput string. - .

Terminate output string (ready for TYPE).

Insert ascii character into output string.

List a disk screen.

Load disk screen (compile or execute). ;
Read disk block to memory address. ‘
System constant giving disk block size in bytes. |
System variable containing current block number.
System variable containing current screen number. |
Mark last bufter accessed as updated. . - i
Write all updated buffers to disk. i
Erase all buffers.

Begin colon definition of xxx.
End colon definition.
Create a vanable named xxx with initial value n; returns address when executed.

Create a constant named xxx with value n; returns value when executed.

Begin definiion of assembly-language primitive operation named xxx.

Used to create a new detining word. with execution-time “code routine” for this data.
type in assembly.

Used to create a new delining word. with execution-time routine for this data 1
higher-level Forth.

Returns adoress of pointer to context vocabulary searched tirst)

Returns address of pointer to current vocabulary (where new definiions are put}
Main Forth vocabulary (execution of FORTH sets CONTEXT vocabulary)

Editor vocabulary: sets CONTEXT

Assembler vocabulary: sets CONTEXT.

Sets CURRENT vocabutary to CONTEXT

Create new vocabulary named xxx

Print names of all words in CONTEXT vocabuiary

Begin comment, terminated by rignt paren on same iine: space after {

Forget ali defimtions back to and including xxx

Error terrination of operation

Find the address of xxx in the dictionary, it used n detimtion. compile address
Returns address of next unused byte :n the dictionary

Returns address of scratch area (usuatly 68 bytes beyond HERE)

System vanable contamning oftset into input butter. used. e g.. by WORD
Returns address of top stack item

Leave a gap of n bytes in tne dictionary

Compite a number 1nto the dictionary

FIGSA, P.O. Box 29452, 0132 Sunnyside, Pretoria



Errovy

err
err
err
err
err
err
err
err
err
err
err
err
err
erry
err
err
err
err
err
err
err
err
err
err
err
err
err
err
err
err

OK

P EEEEEERL EEXEEEEREEE E B B 5 5 & 5 5 5 5 B B
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FORTH Error Messages

No Message

ENPTY STACK

DICTIONARY FULL

HAS INCORRECT ADDRESS MODE
ISN‘T UNIQUE

DISC RANGE 7
FULL STACK
DISC ERROR !

OO NN LN -

— o o ot b ——_
N b i) —=O

48“FORTH Talbot Nicrosystens

{ ERROR MESSAGES )

COMPILATION ONLY, USE IN DEFINITION
EXECUTION ONLY

- —
w \J o~

19 CONDITIONALS NOT PAIRED
20 DEFINITION NOT FINISHED
21 IN PROTECTED DICTIONARY
22 USE ONLY UHEN LOADING
23 OFF CURRENT EDITING SCREEN
24 DECLARE VOCABULARY

25

26

27

28

29

30 -

Ver 1.0 JAN 1980
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bé

68
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Screen_No.

- .

iiming !

i

lip Parameters

&

,Diéplgy Timing Slip

Edit and Set Timing Slip
FORTH Word Parameters

Display and Edit FORTH Ward

" cet Place , Year , Weekday Number

Read Real Time Clock
. :

Increment Clock

Bisplay Time

Allot Programme

Programme Farameters

Bisplay Programnme

Display and Edit Progranmme

Frogramme Lookahead

Print Title and Display Status
Dispiay and Edit Datatype

Set Datatype

Show and DeleterDafafype

Sgunding and Cell Start Freguencies
Tecell Interrupt Service Routine

Run Function

Clock Interrupt Service Routine
Interrupt Folling

Command List

System Initialization

E76

EEQ
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AFPENDIX _E

This glossary is designed to be used in conjunction with the programme
listings in the Vertichirp Controller Software - Operators Manual.

The following symbols are used in describing numbers on the FORTH parameter

stack.

Symbol Heaning
addr ) 15 biifmemory address
b ’ 8 bit byte , high 8 bits zero
c - 7 bit Ascii character , high 9 bits zero
d ' 7 32 bit signed double number , MSB on top of stack
§ boolean fiég , 0 = false , non-zero = true |
ff boolean false flag = €
tf 7 boafean trus flag = nun—zefn

n ‘ 14 bit signed integer number
u : 14 hit unsigned integer number

/

The 4irst line of each glossary entry gives the FORTH word beirg described
followed by a symbolic description of the action of the ward on the
parameter stack. The symbols indicate the order in which +the input

parameters have been placed on the stack. Three dashes "---" indicate the
execution point aqd any parametersrleft on the stack are then listed. The
top of the stack (most accessible parameter) is to the right in this
notation.

Négg 1~ Unless otherwise specified named stack numbers are all 16 bit signed

integers (n). Named stack integers are enclosed in brackets if more than 1

word long. E.g. {basic rate code) --- {(basic rate)




Thase screens allocate memory for flags and storage using the
CONSTANT. Subsequent wuse of the name given pushes the address
the constant onto the stack allowing variables to be fetched or

that location.

The FORTH word VARIAELE was not used as it allocates named variable storage

within the dictionary making programmme EFROMming impossible.

s

Screen 19 VEU/Printer Control

addressing or any other VDU or printer. Unless otherwise specified

system Heath VDU will he assumed to be the I/0 device.

STATUSOFF ---

Flag STAT cleared , controller status not displayed.

~t
1]
oL
.

Flag STAT set , controller status dispia

4]
(3
§

1
I
~+

PRNT -—-

Flag VDU? cleared , cursor addressing not used.
YDu ---

Fiag VDU? set , use Heath VDU cursor addressing.

Ve - f

e,

Fetch VDU flag {rom VDUZ?
NEWCR ---

~ .

Hew Carrizage Return., Defired io disailow break-in

to Heath WDU , allow break-in when listing to pr:

ote :- The software was designed to support either a Heath VDU using cursor

the

i

i
:
;
E




|
3
1
E:
F
!
:

CR

7TERM

ESC

BELL

CLRVDU

SAVEXY

BOXY

Screen |l

CURPOS

BTOXY

BOTOXY

Carriage Return. Redefinition using NEWCR.

--- 1 S

Flag TFTN defines operation of 7TERHN.

TETN = 1 7TERM executes ZTERMINAL to obtain a flag , érue»if a
key has been pressed. Allows user initiated 4unctibn§ tn7 be
terminated from. the keyboard whereas progrém . inifiated

functions must continue to compfetion. { Timing Shifts )
! -

Qutputs escape character.

Rings 1/0 device bell.
Clear VDU screen if VDU? = 1 else CR.
VDU saves cursor posn. if YDU? =1

VDU cursor goes to previously saved posn. if VDU? =1

--- (line no.}) {column no.)
VDU sends cursor posn. if VDU? = 1 else O D left on stack.
Line no. range 0 to 23 , Column no. range 0 to 79

(line no.) f{column no.) ---

Moves cursor to posn. specified.

{line no.) (column no.}) ---

Cursor to posn. specified if you? = 1 else CR
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XYONLY {line no.) (column no.) ---

Cursor to posn. specified if vou? =1
CLRLI {line no.) ---

Clears VDU line specified.
CLRLN {(line no.} ---

Clears specified line if VDU? =1 else CR
CLRLIS {start line no.) {(end line no.) --- Vf'[ '7; o

Clears VDU from start line no. to end line no.
t

CLRLNS (start line no.) {end line no.} ---
Clears VDU from start line no. to end line no. if VDU? =1
else CR |

CeEOL ---

Clear to end of current line if VDU? = 1 N o i

CLRSTAT - i
Clear status area , lines 0 ta b , if VDU? = 1 else LR ;
CLRDIS --- | S
Clear display area , lines 8 to 18 , if VDpu? ; { else CR ’ %
CLRD+1 - | | , ;
Clear display area lines 9 to 18 if VDU? = 1 else CR :
CLRIN - i
Clear input area , lines 21 te 23, if VDU? = i else CR l
Screen_12 YDU/Printer_Control ‘
HOME --- 1
Cursor to input area , line 20 , if eTAT = ¥DU? = 1 else CR
H+1 ---

Cursor to line 21 if STAT = VRU? =1 else CR

i
L
i
!




DSHLN

PTRCR

TAB

1SEC

Bi§

oK?

W?

W?B

Screen {3

- E§ -

n ---
B0 dashes written to line n if VDU? = 1
Printer carriage return. CR output if VDU? = 0
n ---

Type n spaces. Short foram of SPACES

n ---

Move to column n on current line

1

Loops for approx 1 second
Ring bell , wait 1 s
f -1

I+ § = 0 ring bell wait 1 s

"What 7"

“$hat ?" , bell , wait I s

-—= ff not numeric input

---d t¢ numeric input

QUERY gets either B0 characters or up to CR , stores them at
the addr. stored in TIB.

2 WORD gets string from TIE to HERE (dictionary buffer)

“16
WORD leaves char count in first byte then chars ending with 2
or more spaces. The loop fetches each char in turn and if not

a number or " . " the loop is exited leaving 0 on the stack




BLNK

INPUT

INWORD

EXEC

YORN

KEYCR

_Eé_

else it loops through all char then converts the string to d
using NUMBER leaving d tf on the stack.

This word was written because the standard FORTH nuamber
conversion executes BQUIT if conversion fails allowiﬁg the
program  to continue. INPT signals conversion failure with ff
only to allow re-prompting for data.

IN spaces output if VDU? = 1. Used to clear non-numeric input
datapoff sCreen.

---d

Loops until true flag put on stack by INPT. Used for inputting
positive n and d only.

~~- ptfa

Loops until a valid dictionary word is input leaving the
word's par§meter field address on the stack

pfa ff --- f¢

pfa tf --- tf

Execute word designated by pfa if true flag on stack.

Mote: Execution of certain words leaves data on the stack,

--— 1

“(Y or ND?" Loops , Y = tf , N = %

---C

Accepts char c followed by CR




HPNDF

HPHEE

HPNCS

HPNXEM

HPNMS

HPHHMR

ENTER

MPRROL

MPNECLR
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Initializes MPN calculator beoard in port O

Heu_address Hex _Datea Comments

EDOG 7F Initialize A side
E0O1 34 High hold FOS ready
- EDOZ 60 Initialize B side
EDO3 34 ' Negative R/W

}
Note :- E002 is read to clear R/W flag.

Decimal point

Enter exponent

Changé sign of MPN x register

Exchange MPN x register and memory.

Memory store , x register stored in calculator memory.
Memory recall , memory to calculator x register
Terminate number entry

Rotate MPN registers. x te y , y to z , ztot , t tox

Reset calculator




MFNXEY

MPNEX

HPNLN

MPNL/X

MPHYX

MPN+

HPN-

MEN*

HPN/

ANSUER

Screen 15

Exchange MPN x and y registers

Add registers , y + x

Subtract registers

Multiply régisters

Uses primitive ANS

- E8 -

to

computer memory at ANSEXP.

error is reported and the calculator error flag cleared.

Port Initialization

Initialize serial port. $03

plus 1 stop bit , $il.

transfer calculator

1f calculator error flag is set

master reset then set for B bits




STORE

MPLAL

HPLAZ

MPLAT

nl n2
ni to
n2 to

Use :

o
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A side MF-LA-1. Data to controller data bus.

B side MF-LA-1. Data to Strobe Decode ,PCé.

{data

)

(strobe) STORE

Initializes parallel inferface i (MP-LA-1) in port 2.

EQOD

EGOE

EQOF

PRB

CRB

Reg
PRA
CRA
PRE

CRB

Da
FF
¢7

FF

ta Description

A = outpufs,data to controller data bus
Tcell int., CA1 positive edge.

B = outputs,data to Strobe Decode,PC6
Clock int., CB! negative edge.

CE? = write strobe with E restore.

A = inputs , clock data

Clock data valid flag , CAl neg edge.
B = ogutputs . Data to DCS.

pDCS flag , CBI negative edge.

CE2 = write strobe with E rectore.

Initializes parallel interface I (MP-LA-3) in port 7.

Reg
PRA
CRA
PRB

CRE

FF

04

A side = all outputs
CA1,CA2 not defined

E side = all outputs

CBi,CB? not defined




ALOFF

AZOFF

A30FF

RESET

SETDPLZ

CONBTORE

MHZ
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Initializes MFN , MPS , MPLAI , MPLAZ and MPLAZ.
Clear paral]eliécrt MP-LA-1
Clear parallelrport MP-LA-2
Clear garallel pprﬁ,MPjLA—S

Clear all parallel ports , initialise serial port.

n —=- {n.10°7PFL

)

Sets the number of digits after the decimal point to 3.

DPL = no. of digits input after decimal point.

rq-——+#

r (remainder) and g f(quotient) are the results of a /MBD or W/
operation. CONSTORE checks to see that q is positive , if so g
is divided by 4 to produce 3 ASCII numbers that are stored at
FOMSE to F2MSE + 4. The remainder of this division 1is
pultiplied by 1000 and added to r and the result is divided by
4 to produce I ASCII numbers stored at F2ZMSB + 5 , FEMSE + &
and F2MSB + 7. If CONSTORE is executed successfully a true
flag is left on the stack else a false flag. The number stored
at F2HSB is called FZ.

d ---

Converts d to d/4 ( freq/4 for synthesizer programming} which

ig stored at F2ZMSE.




DRE

KHI

HI

FRINTBUF

FRINTBUF1

PRINTBUFZ

TO#

FRINTF

- Ell -

d can be entered in the following formsi-

X%. 5 XRe¥ y KXLHX  NXLXXX OF XXLKXRXXX

d ---rq

Cénverts double no. d = g.r to two single numbers , a 3 digit

remainder r and a 3 digit quotient g

d ---

Converts d to d/4 (freg/4 for synthesizer programmiqg) which

is stored at F2MSE. d can be éntéred in the following formsi-
, .

XK. 3 XAOX 4 KEHN DFOXXLOXXX

n -——-#

If nis less_ﬁhan'3999 it is converted fn n/4 and stored at

FOMSE and a true flag left on the stack elee a false flag.

QXQEEEEiEEE_QQDEEQl-:-E[i&t_ﬂﬂéﬁi_;_Qi_ﬂﬁé;_ftég_tg_ﬂgﬂ;
addr ---
Prints 8 ASCII digits from addr {MHz/4)

Prints Fi from FIMGE , freg/4

Prints F2 4rom F2MSB , freg/4

(LSE addr) ni --- (sum = n2)

Converts ni BCD digits from (LSE addr) into a single number n2
on the FORTH stack. n2 must be less than 32000.

(M5B addr) ---

8 ECD numbers from (MEE addr) are converted to a double numbef

pn the stack. This 15 multiplied by & and printed in the

r
form:= ®®.HKHHNKX MHz




PRINTFI

PRINTF2

DENT

FTOMPN

FENTER

FiTOMFN

F2TOHPN

F1TOMEH

F2TCHEM

GETF1

BETF2

TOF1

TOF2

Prints Fi x 4 HMHz from FiM5BE

Prints F2 % 4 MHz {from F2MEB
{MSB addr) n ---

Digit Enter. n digits from (MSB addr) sent to MPN célculator.

- {M8B addr) ---

Frequency to MPN - 8 digits from (MSB addr):tn calculator.,
) 7 S :
{M5B addr) ---

Frequency Enter - B digits from (MSB addr) to MPN and entered

F1 to MFN

F2 to MPN
addr ---
B BCD digits from FiMSB to addr
addr --- ‘ |

B BCD digits from

i
[ 5]
=
[£3]
m

to addr

8 BCD digits from FIMSE to dictionary at HERE. DP advanced B.
8 BCD digits from F2MSE to dictionary at HERE. DP advsnced 8.
addr ---

Moves € bcd digits from addr to FiMSB

addr ---

Moves 8 BCD digits from addr to FZMGB




XFR

FORMAT

NEWFRER

PACK

TOLATCH

LOADFRER

FREGOUT

SETFRER

ATOMEN
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exp --- (exp + 1) (no. of leading zeros)
Generates leading zeros depending on the Vélueiof the exponent

Converts MFN scientific mode answer to an 8 digif number.

exp 0 , 7 leading zeros

exp 7 , 0 leading zeraos
{exp + 1) (no. of leading zerosi ---

B-(no. of leading zeros) digits‘transferred from ANS#VtD_FiMSB
. , .

Check that exp less than 8. [If less uses LZERD and XFR to
convert and transfer HPN answer to FIMSE else error message.
Executes ANSWER then FORHMAT .

addr -=- n

2 BCD bytes form addr and (addr + i} packed into n

addr ---
g bytes from addr , packed and output to synth. latchesr, FC1

Latched data loaded into synthesizer counters

F1 sent to synth latches and counters on PCL.
F? sent to synth latches and counters on PCi.
addr ---

Answer to memory. Executes ANSHWER then moves 12 bytes from

ANSEXP (exp , signs and mantissa) to addr.




MTOMPN

STROBED

STROBEL

STROBE?2

Constants:-

SETA

hA@

A?

addr ---

Memory to MPN. Data stored using ATOMEM to MPN. Not entered.

Clears sweep f/f , advance/retard #/f and film drive f/+

Clears sweep flip-flop.

Clears advance/retard flip-flop

Name Hex_Code {sets control register A)

OFF A0 .

TESTL Fi ' -
TESTZ F3

DOPPLER , 7C

OBLIGUETX 9F

OBELIGUERX EF

VERTICAL FF

n ---

n is entered using the above names or as a number. A copy Iis
kept at CONTROLA and n is output to the hardware control
register A& on PC3. This data determines the type of recording
and does not change during recording execution.

---n

Fetch contents of CONTROLA

n ---

n = named code print name else “Decimal code = pn*

SN o P Al s PG i




LEARE

_be

ORSETE

ANDBETE

FILMON

AGCEXT

TXON

BION

E40ON

n ---

[y
L2

n copied to CONTROLB and output to control register b on PL:
CONTROLE data may change from cell to cell.

Clear control register B

---n

Contents of CONTROLB fetched to %tack

ni n2 ---

ni and n2 logically ORed. Result sent to control register B

This allows individual bits to be set.
ni n2 ---
ni and n2 logically ANDed. Result sent to control register B

This allows individual bits to be cleared.

--- . FILMOFF -—=

b0 = { enables film dr 0 = O disables film drive
--- AGCINT -—= |

bi =1 ext AGC clock b1 = 0 int AGBC ciock

-—- TXOFF -—=

.b2 =1 Tx enabled~ b2 = 0 Tu disabled

-—- B3OFF -—=

h3 = { fast film drive b3 = 0 fast drive disabled
-—- BAOFF -

b4 = | spare control B4 = 0 spare control

== BSOFF -=-

bS = | spare bS = 0 spare




B70N

BLIST

- B?

RATE

RATE?

KHZ/5EC

SETRATE

DOPR -

noF

o
o~
n

0 spare

--- B7OFF ---

or
~
n

1 spare . b7 0 spafe

Heading for contrel reg B status

Fetch and print control register B data
1

Used to generate a lookup table.

Uses TABLE to generate a table of basic rates. Data are listed
in reverse order with the last no. = no. elements in list
{basic rate code} --- (basic rate , kHz/s)

Code required by PC4 hardware converted to basic rate in kHz /s
and printed.

(basic rate , kHz/s} --- ff Valid rate
(basic rate , kHz/s) --- (basic rate code) tf Invalid rate
{basic rate code} ¥ ---

Set hardware if f = 1 Use:- 30 KHI/SEC SETRATE

ny --- 2"

(Doppler code
Converts n to " for n not equal to zero. For n = 0 returns 0.
Converts ccde for setting stationary Doppler offset freguency
, PC9 , to an offset frequency in Hz.

{offset freq = n} --=- f1

(ofifset freq = n) --- (Doppler code) tf

n = offset freq in Hz for stationary Doppler recordings.




COF.

por?

SETDOP

Screen_22

Constanté H

TCELL

CODE#
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n out of range ff only else converted to Doppler code and tf.
{(Doppler code) ---

Converts Doppler code to an offset freg in Hz and prints it.
{Doppler code) ---

Executes DOF. "Hz"

{Doppler code) f ---

I+ true flag L.0. offset synthesizer , PLC% , set to reduired
freq in stationary Doppler modé.

H

Use :- 4 pOP SETDOP Sets stationary Doppler freg to 4 Hz

The constants listed below are named codes used for setting up

both cell and M-sequence periods.

Name Hex _Code Name Hex_Code

1/32 00 4/ 07

1716 01 B/ 0g

i/8 02 167 o9

174 03 32/ OA é
1/2 04 &4/ 0B i
1/ 05 | |
(Teell cods) --- invalid §
{Tcell code) --- {(Tcell code) Valid

Checks if (Tcell code) is greater than or equal to O less
than or equal to 7. Invalid,prints error message, clears stack
code ~--- time f1

Converts code to time in seconds , flag false for times egual

to or greater than ! s otherwise true.




CELL?

TCELL?

SETCELL

MSONCE :-

HSER

MSEQ?

SETHS

i
=

Screen_23

FFT

code ---

Uses CODE# , prints time/ for times greater than s eglse
prints 1/time

code ---

Uses CELL? and prints “sec" after time.

code ---

Set Tcell pulse generator , pCab , to give selected period.

Use - 172 JCELL SETCELL Sets‘cell period to 1/2 s

3

Uses‘TABLE to set up a table of M—éequence period codes.

n o---  Invalid

n --- code Valié

n checked , if valid uses MSONCE to convert it to code else
error message printed.

code ---

Uses lookup table to find which element corresponds to code
then uses TCELL? to convert the entry number to a time period
code  ---

Set M-sequence gen on PCéc to the period determined Dy code if
the flag is true.

Use :- 1/2 MSE@ SETHMSER Sete M-sequence period to 1/2 s

code ~—= (8 x 27

Converts FFT rate code to feguency in Hz

n --- ff Invalid

n --- code tf Valid

If n greater than or equal to 8 , less than or equal to 1024

it is converted to an FFT sample rate code with true flag
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code ---

code converted to frequency and printed
1code'-—-

MF%f.’followed by "Hz*

;ode f ---

FFT Sample rate , PC7 , set with code if true flag

" Use :- 1024 FFT SETFFT Sets FFT sample rate to 1024 Hz.

n --- £

v -

True flag if n greater than or equal to 1 less than or equal

to B
nt on2 --- ff
nl n2 --- code tf

~ni = Rxi antenna , n2 = Rx2 antenna. code obtained by shifting

n? to upper & bytes (n2 x 146} logically ORing with nl and

adding 7716

code --- (Rxl ant} (RX2 ant)

" Copverts antenna select code tn Rxi ant no. and Rx2 ant no.

code —---

Converts antenna select code to twe numbers and prints them.

Input frequency = 500 Hz i.e. 10 mm/s = 600 am/min

Two hardware divisions give &0 film speeds from 300 mm/min to

2.9 mm/min
code --- speed

Film speed code converted to speed in range 2.5 to I00 mm/min




MB/MIN speed --- ff
speed --- code tf
Speed out of range , ff ohly. Speed valid , converted to code
that is closest to the }équired speed plus tf.
SPEED? code ---
Code converted to a speed and printed (xxx mm/min)
SETSFEED code § ---
If true flag film speed is set uéing code.

?

Use :- 5 MM/MIN SETSPEED

Equation (3.9) gives the height offset as hD = ch/EkE km. when a fiued

offset fD is subtracted from the difference frequency. The offset fﬂ is

therefore given by :- f_ = h_k_/(c/2)

g 0B
For hD in km and kB in kHz g in Hz 1slglven by -
= L /150 Hz
fD thB/ 50 H

The local oscillator offset frequency synthesizer was designed with

ol H y

higher offset frequencies being multiples of this.

Number of 25& H:z steps = fD/ESE = thB/(15O)(256)

1f 0 km offset is required the code for no offset (00) is output.

7 [ad - ——— ! i
KMSTEP kB hO f+ Invalid hD

kB hD ---n tf Valid hO

The offset height in km , if less than 931 , is multiplied by

the basic rate kB and the result divided by 150 and 236 to

give the number of 25& Hz steps. This number is converted to &

two digit packed BCD number n and a true flag . If the offset

height is greater than 951 ke error message output and $£.




i,

2.

[#4}

SETWIND n f ---

1f true flag the L.0. cffset synthesizer , PC9 , is set to the
required frequency in the windcwing"mode.

E.g. k. h, KHSTEP SETWIND

B O
RXPULEE ---
Clocks dual Rx ABC if set to EXT mode in control register BE.
RASYRC -——- '
Synchronizes dual Rx output sigﬁaL phases.
SWEEP --= ' | |
Sync receivers , enablé sweep start flip-%lop.r A sweep
{recording} begins onrthe next falling edge ofrfherl s claock.
DOPTIME ---
Doppler Time mark. Sends a pulse to PC2 to produce a time mark
on film for stationary Doppler recordings.
Screen_23 Hardware Control -_Advance/Retard_Control

The advance/retard software was designed to provide the following functions

Set timing position counter to zero

fdvance or retard timing by a given amouqt with the capability of halting
the shift at any time.

Display resulting position on VDU ( HNote :- This is ﬁo£ an absolute
position as system timing drifte relative to a time sigaal €.g. 4o 3}
Display takes the form i-

Timing Position : 0010.00 ms Advanced == 0005.00 ms Retarded

"QEARCH" mode used for locating the oblique signal. Frompts only faor
direction and'rate 0f shift. GShift stopped when required by operator.

Right hand count continuously updated.

On exiting from SEARCH mode the command LAST allows return to timing posn




pricr to SEARCH.

b. Execution of a timing slip by controller programme ,  cperator

intervention disallowed.

MSEC d --- microseconds milliseconds
Redefinition of DRE@ . Converts double numbgr d = <chift in
milliseconds to two 3 digit single numbers. E.d: S.bf --- &7 5
+COUNT d --r

Adds slipped amount d to SHIFT which_contains timing position
SLIP n---n
n = required slip . &ent to advance/retard board PCS together

with the shift enable strobe hex 1A. n left on stack.

HAITCOUNT wait count --- wait

wait determines duration of a loop while the hardware shifts
the timing at the required rate. Hardware timing-changes in
increments of 10 microﬁeconds. Spftware sends 100 to hardware
to produce timing changes in { ms increments. The sign of wait
is + for advance , - for retard and is used toc determine

whether to add or subtract count to or from SHIFT.

POSN -—
Prints contents of SHIFT as xxx.xx ms Advanced( br Retarded)
ENPOS -—-
End Position. STAT = ¢ , does nothing
STAT =1 , VDU = 0 Prints end position
Vvpy = 1 Frints end posn>in correct screen area
CLRFOSN -

Clear FPosition. SHIFT set to O , posn printed




INPOS

DOSLIP

Ael

RELD

ARZ0D

ypu? = 1t , ENFOS prints position each ms siipped

Initial FPosition printed.
microseconds milliseconds wait ---

Do Timing Slip. Prints initial and final positions if in

printer mode or timing position each ms slipped if in VDU mode‘;,

Flag TFTN checked , 0 allows keyboard termination of shift.
t -

microseconds milliseconds wait control ---

GRCH = 0 , not searching current posn stored as last posn at
LPOSN . control is the number sant to the advance retard
bpard , PCS , control data latch and determines shift

direction and rate. DOSLIP uses remaining numbers.

microseconds milliseconds ---

Advance at 1 ms/s by shift numbers left by HMSEC

Use :- 10.5 MGEC ARl Advances 10.3 ns at { ms/s

microseconds milliseconds ---

Advance at 1¢ ms/s by shift numbers left by MSEC

Use :- 5.5 MSEC AE10

pmicroseconds milliseconds ---

Advance at 20 ms/s by shift numbers left by MBEC

Note :- Each millisecond of shift is done by the hardware at
a rate of 109 ms/s but software overhead results in & net

shift rate of 20 ms/s hence the command AE20.

Use :- B.5 HSEC AE20




Ret

RELO

Re29

EXIT

LAET

Command

10. MEEC A@i
LAST

SEARCH

EXIT

LAST

Screen 27

NPR

microseconds milliseconds ---

Retard at 1 ms/s by shift numbers left by MSEC

Use :- 15.0 MSEC Rel

microseconds milliseconds ---

Retard at 10 ms/s by shift numbers left by MSEC

Use :- 20.5 MSEC RE10

microsegends milliseconds ---

Retard at 20 ms/s by shift numbers left by HSEL
'

The hardware shifts at 100 ms/s but net rate is only 20 ms/s

Use :- 12.5 MSEC RE20

Exit SEARCH mode.

Return timing to previously stored position {LPOSN) at 20 ms/s

In the SEARCH mode last position not updated allowing timing

to be reset to the position prier to SEARCH by typing LAST

Display

Timing Position :- 10.00 ms Advanced ---» 20.50 ms Advanced
Timing Position 1~ 20.50 ms Advanced ---» 10.00 ms Advanced
Timing Position :- 10.00 ms fdvanced ---» xux.xx ms Retarded
Timing Position :- 10.00 ms Advanced ---3 xux.xx ms Retarded
Timing POsition i- XXx.xx ms Retarded ---» 10.00 ms Advanced

T #

23 and prints "Valid Data :-

e
t+
O

Llears lines 2

pta ---

Name Print. Frints name of word given parameter field address

[
i




DPR -—-
Direction Rate Prompt

SODRP ---
Cearch Direction and Rate FPrompt

SEARCH --=
Current position stored at LPOSN , prompts with SDRP. Typing
one of A@lr, ABLD , A&20 , REL , Re10 , RE20 followed by CR
shifts in selected direction at rate given. Pressing space har
étop; shift. Right hand digits updated as timing posn changes
EXIT exits from SEARCH mode.

Screen_28 Datatype Handling

The <BUILDS ..... DOES? structure was used to define FORTH words for data
storage. Each data set ic identified by the first single number stored as
data. The upper byte 1is the data “type" and the laower byte the data

ngubtype". FORTH word data entries have the following form :-

Address Bytes Contents

nfa = name field address 1 number of letters in assigned name
nfa + 1| b i byte per character pf assigned name
1fa = link field address 2 Fpinter to previous word

ché = gode field address 2 fddr of DODOES = 0700 hex

pfa = parameter field addr 2 addr of DOES part of structure

pfa + 2 2 Type and subtype of following data
Note :- .

Type , subtype and data are “huilt® into the word being defined and in use
the address of the does part points to the word DROFP so that attempted

execution of the word containing data results in no apparent action.

Attempted execution puts pfta on stack , this is dropped by DROF




NAME?

TYPE?
SUBTYFE
GETNAME

RPFA

RPFA!
GENCR
LID.

LNFR

--- f
Saves IN. Checks TIE (terminal input buffer) for a word for
subsequent use. If no word in TIE prints “What ?". If there is
a word but it already exists prints word then “ - Exists!®.
In both cases the saved value of in is dropped and the new
value saved to jump over “no word" or existing word in TIE. A
false flag js left on the stack. If there is a unigque word the
saved valﬁe of IN is stored at.IN so that the unique word can
]

be used by (BUILDS. A true flag is left on the stack.

pfa - pfa type

Returns pfa and type (upper B bits) of type/subtype at pfa+2

pfa --- pfa subtype

Returns pfa and subtype (lower 8 bits) of type/subtype at pfa+2

--- {1 no name in TIB or undefined name

--- pfa tf pfa of name in TIB left on stack

pfa n -- pfa (pfa+n}

Relative to pfa. n is offset of data relative to pfa.
pfa n --- pfa data

Relative to pfa fetch. Fetches data from address pfa+n

pfa ni n2 --- pfa

Relative to pfa store. Stores nil at address pfa+nZ

Generate carriage return 10 spaces from end of line.
nfa ---
Print word rame from nfa , left justified in 31 column fieid

pfa ---

Print word name from pfa , left justified in 31 column field
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B _;Basic Rate = *
RF: h 7.'_..-
Rate Prompt. Prints "Valid Data :-" followed by
- 25 40 50 80 100 200 400 250 500 800 1000 2000 4000 kHz/s
. L
i “Height Range = " ( for windbwing )
g " HIKHM ~;‘kB {B -—- hD
i
o arts . 3 =
| Hertz per km. Uses equation h0 (150§D)JkB
HMAX k., --- h
- B max
Height maximum for given basic rate. From section 3.4 :-
h' = c(f_ - §.) _ /2%
max T R max B
f. - £} = Rx bandwidth = 300 Hz
T R max
/ - & ) - - : 4 M
h max - 7400‘)/&B km kB in kHz.
3 _—
RANGE kB fD |
Height Range. Calculates and prints the virtual height range
for a given basic rate kB and local oscillator offset {D
Frinted as :- "Height Range = zxx to xxx ka".
BETRATE --- {basitc rate code)
Promptsrfor basic rate , checks input , if valid leaves basic
rate code on stack else prbmpts until valid.
NMH -
“New Minimum Height Range = "
HTP (basic rate} ---
Height Prompt. Prompts “Valid Data :—- O to %30 Em" then
“Height Range = 0 te xwx ka" Gonx depends on basic rate)
*New Minimum Height Range = "




GETWIND

Screen 30

DOPP

GETDOP

CKT

CkD
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{basic rate) --- freg step {control = B8)
Uses HTP to get new minimum height range which is converted to
the number of 256 Hz steps using KMSTEP, Loops until wvalid

data obtained then uses RANGE to print new height range.

8 = control code for windcwing
step = no.rof 256 Hz steps stored as packed BCD
freq = {(noc. of steps) x 256 Hz ( single number , binary )

]

“Doppler Freg ="

Doppler Prompt.

"Walid data :- 0 2 4 8 16 32 64 Hz"

--- freq 1 (Doppler code)

Prompts for Doppler offset frequency , if valid converts te

code else loops to prompt again. Stack data :-

Doppler code code to set hardware on PCY to required freg.

1 = sets fout from rate multiplier to 256 H:z
freq = Doppler offset frequency in Hz (single no.)
nl n2 ---

Tcell and M-seq Prompt. Expects two numbers nl and n2 between
1 and 12 on the stack. Prints corresponding time period FORTH
words using CELL? as valid data for Tcell or M-seq prompts.
-—- 1

Check if Tcell period in torrect range , if so tf.

--- 1

Check if Doppler Tcell period in correct range , if so ti.




CKHM

TC

BETTCELL

GETDCELL

Lger??

GETHSER

Screen 31

FFTP

BETFFT
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-

Check if M-sequence period in correct range , if so tf.

*Tcell = "

--- {Tcell code)

Get Tcell period for ioﬂogram; Prompts and loops until wvalid
word input. Wordrexecutéd.tc leave code on stack.

--- (stationary Doppler Tcell cdde)

?
Get Tcell period for stationary Doppler. Prompts and loops

until valid word input. Word executed to leave code.
--- ¢

"Stationary Doppler (Y or N}?" ¥ = £f , N = tf.
“M-seq =

--- {M-seq cecde)

Get M-sequence period . Prompts and loops until valid word

input. Executes word to leave M-seq code on stack.

"FFT Rate = "

FFT Prompt.

"Yalid Data :- £ 16 32 44 128 256 512 1024 Hz"
"FFT Rate = "

-~- (FFT rate code)

Prompts for FFT rate , looping until valid code obtained.




FLMP

GETSPEED

AG

RXB

-
X
H

THES

Screen_zZ2

CHEWD

ine g

Film Speed =

Film speed Frompt. "Valid Data :- Bé;ween 2 aﬁd 150 mm/ein”
--- {film speed code! |

Prompts for film speed , loopirg until valid data input.
Leaves code of closest speed 6n stack.

¥

“RX ABC = "

sFixed Receiver Gain (Y or NJ? " ¥ = §4 s N

= tf
f§ -—- 1 Invalid
tf ---n Prompts “Multiples of. Tcell = " and inputs n

“Time Marks
-==n

(Y or N)? * then uses B to get number n.

1

“Time Marks

---n

sNumber of cells = * then inputs n. If O input f put on stack

wyalid Data :- xxxx Hz , xxx.xxx kHz or xx.xxx MHz
“0ffset from Origin (numbef only} ="

Origin = sounding start freguency

pfa --- f

Check Word. tf if pfa is that of HI , KHI or MHI else ff.




GETGFF

FILMER

ANTP

GETANT

SOUNDING

Bet cell offset freguency. Requests numbers only , car ret ,

then units , HZ , KHZ or MHZ. Loops until valid no. in F2MSE.

---

"Film Drive (Y or )72 " Y = tf , N = £t

“yalid Data :- 1 23 4567 8"

--- fantenna ccdel

Get Antennae connections. frompt for Rxl ant , Rx2 ant then

input both and convert to code , looping Qntil data valid.

subtype --- (286 + subtype)

Sets datatype = upper byte to 1 by adding 236 to subtype.

Input Sounding data. se :- SOUNDING x where x is the user
assigned data nanme given to the sounding. If x is unique
SOUNDING prompts , gets and stores data as shown belaw.
Address Data

pfat Type f{upper bytel} = i , SOUNDING

Subtype (lower byte! =0, for STATIONARY DOFFLER

Subtype (lower byte) 1 , for IONOGRAM

pfatd Basic rate (kB) code

pfaté L.0. offset hardware contrel code

pfatt L.0 offset freg as packed'BCD for hardware
pfa+ld L.0. offset freg as FORTH singie no. in Hz.

pfa+il Tcell peried (TC) code

|




Note:- Attempted execution of data word % results in no apparent action.

SUBi.

Screen_34

Address Dats

pfa+id H-seq period code
pfatlé FFT sample rate code
pfa+liB Film speed code
pfat20 Rx AGC data.

B reg = AGCINT before run , AGCEXT during run.

Stat Doppler :- Data = 0 = fined AGC

Data = n = pulse per a Tcells
! lonogram :- Data = ¢ = fized AGBC A
:- Data = 1 = pulse per saunﬂing
pfat22 Time mark data. 0 = off , n = mark per n Tecells
pfa+24 Number of cells (n) |
pfat2b Cell 1 offset frequency relative sounding

start freguency , B bytes.

pfatid ) Cell 1 film drive enable or disable
pfat+ib Cell i antenna connection code
pfatif Cell ? offset frequency ....etc ,

cell for as many cells specified {n).

N o---
Prints subtype from number n

0 “- ( SOUNDING for STATIONARY DOPPLER )"

3
1

1 "~ ( SOUNDING for IONDBRAM )"

2
[}

pfa --- pfa

Basic Rate Print from code if subtype = 1 = ionogram.

per




LOHR.

MS.

FT.

AG.

Screen_36

CNUN

“1.0, Dffset ="

pfa --- pfa

Local DOscillator and Height Range Frint from stored code.

pfa --- pfa

Tcell period Print from code. Subtype used to differentiate

between stationary Doppler Tcell and ionogram Tcell periods.

‘pfa --- pfa

}
M-sequence period Print from stored code.

pfa --- pfa

FFT sample rate Print from stored code.

pfa --- pfa

Film Speed Print from stored code

pfa --- pfa

AGC control data Print from stered code.
pfa --- pfa

Time mark data Print from stored data.
pfa --- pfa

Number of Cells Frint from stored number.

Converts ni between i and 4 together with the contents of 4C#

{(four cell number) to nZ , the entry number.




VECC

PCELL

CELLDATA

Screen_ 37
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w

SDISPLAY

SHOWS
Screen_ 38

AGC -—=-7
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n{ n2 --- n3d

Vector to current cell in sounding data

nt = affset to cell | offset freq , film dr or antenna data
n? = number between ! and 4 in current cell block

1 = pffset relative to sounding pfa of current cell data
pfa ---

Frint cell data. Clears cell display area , prints up to
sets of cell data in current cell block.

pfa 1-— pfa

Prints headings , calculates no. of sets of 4 cells (#40)

VDU - prints up to 4 sets of cell data in display area

Printer - prints all cell data

Display GSounding. If type = 1 displays sopunding data name
subtype and all the data else error message.
pta ---

Same as DISS , drops pfa
Sounding Display. Use :- SDISFLAY x , x = sounding data nam

Show Soundings. All sounding data names listed

r—
]
1
i
!
(]
-4
o
|
1
[}

FT ---

w
-n
[45]

i

|

i

T™ --- 8 CELL ---

e

o

¥




ESP

ETC

EME

EFT

EAG

Screen

Edit Sounding

=== n

"Offset/Range

Parameter prompt using ESF

}

ﬁfé --- pfa

Edit L.O.

affset frequency’

pfa --- pfa

Edit Basic Rate if subtype

pfa --- pfa

e.

g.

Frompt , uses above short forms

1f BR typed

height range

i

sounding for

Edit Tcell periad according to subtype

pfa --- pfa

Edit M-seguence peried

pfa --- pfa

Edit FFT sample rate

vpfa --- pfa

Edit Film Speed

pfa --- ptfa

Edit AGC data according to subtype

I3 JE_ 5 5S-SR LE- PR AR

pfa --- pfa

Cell Prompt. Lists all valid cell numbers

#.g. BR

ionogram




GC#

EC#

PVEC

EDITS

SDISF

SEDIT

SDISPLAY

pfa --- pfa n

Get Cell Number. Frompts inputs no. (n} ,

‘_pfaﬂ—-- pfa

pfa n --- pta

locps until valid.

Edit Cell no. n freq offset,film drive and antennae selectiaon

Parameter Vector. Vectors to edit word n and executes it.

pfa,-Q— pfa

Edit Sounding. Frompis for paraméter to edit then edits it.

¥

Prompt , for sounding display and edit.

N Nexut 4 cells

F

pfa ---

Previous 4 cells

m
n

Exit

Display and Edit Sounding . Frompts using FDES.

N - increments 4C#

P - decrements 4C#

C - executes EDITS

E - Exit

pfa ---

MAX of 4C# and 1

MIN of 4C# and #4C , stored at 4C#

stored at 4C#

Sounding Display. Displayed in edit mode on VDU.

Sounding Edit.
Yse :- SEDIT x ,

Sounding Display. Use :

DISFLAY x

user asigned sounding data name

sounding data name




SOUNDING

USSET

TYPEP

BETYPE

1D

MORS

GETDUR

Redefinition of GSOUNDING incorporating SpIGF to display all

sounding data once it has been entered.

Set_Sounding

"Invalid Forward Reference - "

pfa --=- 1

-y T . R
Get Sounding. If datatype =1 the data is used to set the

hardware. The Tx is enabled and AGCH# , TMK# , CELL# initialized

User Sounding Set. Use :- USSET x § x = sounding data name

--- %

Tyﬁe of recerding Prompt. Choice of 7 named types or code.
{f = ionagram , tf = experimental code

-—- {control register A code)

Gets Type of recording. Stack number used to set ctrl reg A
"Ionogram Duration = "

---n

Hinutes or Seconds input routine. Leops until valid n input.
--- seconds minutes hours

Get Duration of stationary Doppler ionograms.




EF

FF

INF

GETF

GETSF

GETEF

ORA

OR=

LIN

LN

ORP

[ (=

Frequency =

i

“Start Frequency = "

“End Frequency =

Frequency Prompt. “"Valid data :- Between 0.3 and 30.0 MHz

Input Freguency to FQHSE ,rlooping until valid data obtained

;;;s Frequency. Prompts for then stores frequency in F2MSB
Get Start Frequéncy. Prompt , input then store at F2MSB
Get End Frequency. Prompt , input then store at F2ZMSE
"Dverail Rate"

:;;erall Rate = *

*Linear "

"Log

-—- £

Dverall Rate Prompt.

"Yalid data :- Linear = xxx kHz/s , Leg = .001 --3,01 oct/s"




GETOR

VaLA

GETSND

CHKSND

GETISND

GETDSND

foan ]
-
n

TOMT?

STATI?

Screen_ 45
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Queries if Linear or Log. Log = ff = 0 , Linear = tf = |
--- {overall rate) (lin/log flag)

Get Overall Rate with lin/log flag.

“Sgunding = "

*

"Valkd Data :- As listed abov;"

--- pfa subtype

Get Sounding. Lists names ’ inputs anﬁ leaves pfa and subtype
£ --- 4

Check Sounding. If tf prints'“IncDmpatible Sounding® leaves ¥
--- pfa

Bet Ionogram Sounding. Laop; until compatible sounding input
--- pfa

Get stat Doppler Sounding. Loops until compatible sounding in.

“Data to Tape = °

--- f

“Store Data on Mag Tape (Y or N}? " Y7= 1, W =VD'
---

“Stationary lonogram (Y or N)?2 " , ¥ =1, N =20

subtype --- (3512 + subtype)

Sets datatype = upper byte to 2 by adding 512 te subtype.




 IONOGRAN ---
Input Ionogram Data. Use :- IONDGRAM x ﬁhere x is the wuser
assigned data name given to the ionogram, If x,isAﬂnique the
ionogram p;rameter prompts are used to get andA;tore data at
the following addresses.
Address Data
pfat2 Type (upper byte) = 2 , IONOGRAM
: Subtype {lower bYte) , Contraol registér A data
; pfa+; Hours ' )
? pfatbh Minutes Ionogram/S#at Doppler duration
pfa+g seconds
pfa+lo Start freguency , B bytes
pfa+i8 End frequency , B bytes
pfa+lé 0 = lpg , 1 = linear
pfa+28 Overall rate.
0 = stat Deppler , n kHz/s = normal iohogram
pfa+tii Scunding pf;
pfa+il Mag tape flag. O = not to tape , 1 = to tape.
Ngte :- If subtyp2 = 120 the recording is a stationary Doppler and start
frequency = end freguency , lin/log = lin and pverall rate = 0, The stat

Doppler duraticn is prompted for and stored

Ionogram durations are calculated when th

then written into the ionogram data word.
SUBZ. n ~---
Prints subtype from number n

If n

120 *®

- TONOGRAM

€.g.

= 253 " - IONOGRAM

£.Q.

at pfa+4 , pfa+tbd and pfatd,

e ionogram is set. This time 1is

( DOPPLER }°"

{ VERTICAL }"




T7.

EFI

OR.

5N.

VEL.

Screen_ 48

n -—-

Prints n right justified in a 2 ceoluan field then space:ispace

pfa --- pfa

Ionogram Duration Print.

pfa --- ptfa

To Tape? data Print.

pfa 1—- pfa

Start Freguency Print.

pfa --- pfa

End Frequency Print.

pfa --- ptfa

Overall Rate Print

pfa --- pfa

Sgunding Name Print.

pta --- pfa

maximum observable Velocity of reflection point Print.
Uses equation (4.1é6) in the foram Yoax = fODCIEf

fOD

f

stat Doppler L.0. offset frequency

stat Doppler transmitter freguency

"Maximum Velocity = xxx m/s"

pfa --- ptfa

Display Ionogram. Displays iondgram data name , type

subtype followed by the 1onogram data.

and




IDISP
IDISPLAY
SHOWI

I0NDGRAM

Screen_49

SF
SOUND

EIP

PARI

Screen_ 90

ETT

DoPF

pfa ---
Ionogram Display. Same as DISI but drops pfa.

Ionogram Display. Use :- IDISFLAY « , % = ionogram data name

Show lonograms. All jonogram data names listed.

Redefinition of IONOGRAM that inputs then displays data.

t
Use :- IONOGRAM x , x = user assigned name

-—- 1 DTT -—- 2
-3 EF --- 4 ORT -~ 5
-—- &

Edit lonogram Frompt. E.g. "DUR = Ionogram Duration® etc.

-==n

Parameters Ionogram. EIP to prompis for parameters to change.

No exit until valid input given , leaves n between 1 and &

pfa --- pfa

Edit duration data.
pfa --- pfa

Edit To mag Tape flag

Doppler Freguency edit. New freg = start freg = end freq.




ESF

EEF

EOR

ESN

IVEC

DEI

IEDIT

pfa --- pfa

Edit Start Frequency. If subtype = Doppler uses DOFF to edit
start freq = end freg , recalculates maximum velocity.

pfa --- pta

Edit End Frequency. If subtype = Doppler uses DOFF to edit
start freq = end fregq , recalculates maximum velocity.

pfa --- pfa

Edit Overall Rate if subtype is.nnt stationary Doppler.

pfa 1—— pta

Edit sounding Name. If ionogranm subtype = Doppler get Doppler
sounding else get ionogram sounding.

Pp—

Ionogram edit Vector. Execute ionogram edit word m.

pfa --- pfa

Edit Ionogram. Promptsrfor parameter then edits it.

Frompt , Disélay and Edit Ionogram.

"C % Change" "E o= Exit®

pfa ---

Display and Edit lonogram. Frompts as above for C or E. I+ C

uses EDITI to edit ionogram , E exits edit mode.

lonogram Edit. Use - 1EDIT ¥ , x = ionogram data name
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STEMPN

ENTR

FI1STK

ANGR

CELMFN

SEC/SND

ORTON

LINDR
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.
Stack to FIMSB. Single number n to ECD and stored at FiMEE.
P

Stack to WPN calculator via FIHGB.

n —--

" Enter. n via FIMSB to MPN and entered.

—n

'
Fi to Stack. Note :- n must be less than 32000
---n
Answer from MPN calculator put on stack.
(Tﬁell code} ---
Tcell to MPN., Tcell code converted to a number with true
flag if period is less than 1 and number sent to MPN. If true
tlag MFN1/X is executed. Cell period therefore entered in MFN.
Seconds per Sounding., Current Sounding pfa stored in CURS.
This 1is used to obtain Tcell code and number of soundings in
turrent sounding. These are sent to WFN as numbers and not
code and are multiplied to give the sounding period.
Equation (3.1) :- TS = nTC
(ionogram pfa) ---
Dverall Rate to MPN.

{ionogram pfa) ---

Linear Overall Rate, MPN used to multiply rate in kHz/s by 230

as all calcs done on 1/4 the actual Tx freg., (230 = 1000/4)




LNOR

Screen 53

hrs

3600

min¥&0 M s

§ seconds

No. soundings

SETIOND

{ioncgram pfa) ---

Log Overall Rate (oct/s). Entered log rate is wmultiplied
by 1000 then stored. Calculator divides stored log rate by
1000 to get actual rate.

Ionpgram_Setting

Set stationary Deppler. SEC/SND used to calculate sounding

}

period. Doppler ioncgram duration sent to MPN and number of

soundings are calculated and stored at #S0OUND

EORTH _Word MPN_Calculator Stacks

- ® Y z t
SEC/SND sec/snd = TS - - -
ENTR hrs hrs TS .
STEMPN 3600 hrs TS -
MPN* 3400 x hrs = H s TS - -
STKHFN ¥ seconds H seconds TS -
REN+ H + M seconds TS - -
STENMPN £ seconds H + M seconds TS -
HFN+ H+ M + § seconds TS - -
HPNKEY T H+M+5Ssec - -
MPN/ No. of soundings - - -

ANSR

{ionogram pfa’

Set lonogram. If overall rate is linear calculations are based

on eguation (3.

mo= (f_ - §)/k

E

Firet calculat

5) which gives total soundings in iorogram , m

o"'¢

ed is k.nT_. = k

g C 0

which gives

the

treguency
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thange per sounding. This is stored at F/SND. Next m is
calculated and stored at #SOUND. Finally the ionogram duration

© T, = aT, is calculated and stored in current ionogram.

I s
FORTH Stack FORTH Word WPN_Calculator Stack
- - X Yy z t
addr of f; FENTERV g fe - -
addr of £, FTOMEN Fr _ g - -
If linear overail rate }-
- : KEN- fe -ty - - -
- ~ SEC/SND cec/snd = T f_ - f - -
. ; S £ 1
- - LINOR kg | Te foo- -
E HEN# kTs fo - fy - -
-  NEWFREQ copies kyTg to FIMSB

- F/SND FITOMEM transfers kDT3 to F/SND

- - kT foo-f - -

- BN z - £ . = - - -
MPN/ (TE tI)/kDTS m

- ANSR #50OUND ! stores no. of soundings m at #S50UND

- - n - - -

- o { - -
SEC/SHND TS m

- MPN* A mTS = TI seconde - - -

TI seconds ANSR Ti seconds 7 - - -

TI ceconds are converted to hours , minutes and secongs and are stored in

the current ionogram at pfaté , pfa+é and pfa+t8 (ionogram duration}.

1{ sweep rate is logarithmic the calculations are based on equation - (3.7}
which gives the total number of sogundings in the ionogram as :-
m = lh(fE/fI3/An|C

First caliculated is ln(fE/fI) then AnTC = ATS.
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eATS is calculated and stored in memory at EATS. m is then calculated and

stored at #50UND. Finally the ionogram duraticn is calculated and stored

within the current ionogram. .

FORTH Stack FORTH Yord ’ HPN Calculator Stack

- - % Y z t
addr of £, FENTER fe ‘ fe - -
addr of f, FTOMPN o fo - -
- MPN/ felfp - - -
- MFNLN CIntE/Ep) - - -
- SEC/SND sec/snd = T inti /) - -
- LNOR A Ts S IalfgsE -
- . HPN# AT, Intf /80 - -
- ENTER AT, AT, Intf /8 -
- KPNEX efls AT Intf/f ) -
5 1

- EATS ATOMEM copies exponent , signs and mantissa from answer

nuffer to location EATS

AT, ) , i
g & HTS In(fE/{i)

- HPROL AT, Inté /i) - e'ls
- PN/ CIn(f/f) /BT, = am - - flg
E I 3
n ANSR n - - els

- 4SOUND | stores nc. of soundings m at &SCUND

- SEC/SND Tg n - ePlg

- MEN# T.o=1 - - efls
' Mg 1 , .

T, ANSR T, - - Mg

TI ic converted to hours , minutes and seconds and is stored in the current
ipnogram at pfa+4 , pifa+é and pfa+tb {ionogram durationl.

ETRCDAT ---

Store Cell Data of current cell of current sounding. Cell

mmimmsoommm 4;]
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frequency in MFN is multiplied by 4 to get transmitter
frequency which is stored at CFREQ (= cell freguency) and
antenna code of same ce}lris'cdnverted to two ASCII characters

Rx1 antenna no. stored &t CANT , Rx2 ant no. stored at CANT+1

Screen_34 Ionogram Setting
ISET (ionogram pfa} --- 1

The current ionogram pfa is stored at CURI. The ;Dunding pfa storéd as
ionogram data at i;nngram pfa + 307, is fefcﬁed , duplicated and stored at
CURS., Duplicate is used by SSET {sounding ;ei) which sets hasic rate , cell
period , M-sequence period , FFT sample réfei, film spegd , and L.0. offset

frequency. Cell 1 film drive data and antenna selections are also set.

The dual Rz AGC is set to internal and the transmitter enable set to enabled

If the sounding is set successfully the ionogram subtype is used to set
control register A. The ionogram start frequency is sent to the synthesizer
counters on PCI ana a}sa tg the MPN x register from which it is stored in
the ralculators memcry using FORTH word MPNMS . If suhtype = Doppler SETDOPL
is executed else the current ianogram overall rate is fetched from pfatlE.
If the overall rate is non-zero SETIOND is executed else the ionogram is a
stationary ionogram zero overall rate therefore chir?»af fived d{requency!
and F/SND is set to zero and SETDOPL executed to calculate the sounding
period and the number of soundings.

SOUND¥ contains the sounding number , this is initialized te 1.

The cell | offset frequency , stored at current sounding pfa + 26 is sent to
MPN and added to the ionocgram start frequency. The result = ionogram start
frequency plus cell 1 offset frequency is sent te the synthesiéer latches on

FCi. OSTRCDAT converts and stores cell information for later transmission te
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0CS. If all is executed successfully a true flag is left on the stack.

Screen g5

GETSHIFT

BETSDR

TYPE3

TIMING

User lonogram Set. Use :- UISET y ¥ = ionogram data name

“Shift Direction and Rate = *®

--- nt n2

Prompts for shift in the fornm XXX.¥%% ms , inputs number and

converts it to n!l microseconds and n2 milliseconds.

--- pfa §

Bet Shift Direction and Rate

Prompts for and loops until one of AG! ...... RE20 is input.

pfa = pfa of input word (e.g.f81) § = 0O for adv. , 1 for rtd.

subtype --- (748 + subtype)

Sets datatype

upper byte to 3 by adding 748 to subtype.

Iaput and store timing shift data.

Use :~ TIMING

H

y % = user assigned timing shift data nanme

Timing data word x is built in the form :-

Address

pfa+2

pta+d
pfaté

pfa+B

Data

-

Type fupper byte) = 3 , Timing Slip

Subtype {(lower byte) ¢ for advance

H
—

Eubtype (lower byte) ‘{or retarg
Shift , n2 milliseconds

§hift , nl microseconds

pfa of shift direction and rate word




SUBR3Z.

Screen _DHé

SHIFT.

SBR.

DIEGT

TDISP

TDISPLAY

SHOWT

TIHING

Screen 397

ETP
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n —--
n =0 % - TIMING SLIP ( ADVANCE )"

n =1 " - TIMING S5LIP ( RETARD )"

pfa ---.pta

Shift Print. "Shift = xx.xxx ms"

pfa --- pfa

Shi{; Direction/Rate PFrint, Eg *Shift Directioniand Rate‘; é@l"
pfa --- pfa R
Display Timing. Frints name , type , subt&pe épd.data.'r

pfa --- |
Timing Display. Same as DIBT but drops pfa
Timing Display. Use :- TDISPLAY x , x = timing slip data name
Show Timing Slip. Lists all Timind §lip deta names

Redefinition of TIMING, Use :~ TIMING x , x = data nane

Prompts feor then displays entered timing slip.

-—- 0 SDR --- 1

Edit Timing Frompt. "Shift = §¢

“Shift direction and rate = SDR"




PART

ESDR

EDITY

PDET

DET

TEDIT

-q
w
rm
-~

yoov

PLOOT

---n
Parameters Timing. UYses ETP te prompt for parameter to be
changed. No exit until valid input given. n = either 0 or to N

pfa --- pfa ‘ S i

Edit shift. New shift input and stored. ;

pta --- pfa ‘ﬁ

Edit Shift Direction and Rate.

pfa --- pfa

Edit!Timing. Frompts for data then edits timing.

Prompt for Display and Edit Timing. “C = Change , E ; EXit"",
pfa --- E
Display and edit timing. Uses PDET , if C uses EDITT to edit

timing , if E exits edit mcde.

Timing data Edit. Use - TEDIT x

w = user assigned timing slip data name.

pfa --- f !
Timing Set. If datatype ascociated with pfa = 3 a true flag is
1eft on the stack else reports invalid forward reference | ff.
pfa ---

Do Timing S8lip

User DO Timing Slip. Use :- UDODT x , x = timing slip data name
Timing slips using UDOT allow keyboard break-in to stop slip.

pfa ---

Programme Do Timing Slip. Keyboard interruption of timing slip

disallowed by TFTN = 0 , DOT executed then TFTN set back to 1




SETFH

TYPE4

FORTHWORD

Fid,

*“FORTH Word = "

--- ptfa

Get Forth Word. * TESTED FORTH Word = "  inputs a previously
defined and tested FORTH word and leaves the pfa on the stack
subtype --- (1024 + subtype)

Sets datatype = upper byte to 4 by adding 1024 to the subtype.

t

Use - FDRTHNDRD X , x = user assigned FORTHWORD data name for
use in controllér programming . If x is wunique FORTHWORD
prompts inputs and stores the data as follows :-
Address Data
pfa+2 Type (MS byte) = 4 , FORTH Word
Subtype (LS byte) = 0
pfa+d pfa of previously defined and tested
FORTH Word , vy.
n ——-
Subtype 4 Print. No subtypes associated with FORTH words.
n is dropped and only ® - FORTH WORD® is printed.
pfa --- pfa
FORTH Word Print. "FORTH Hord = x"
pfa_—-— pfa
Display FORTH word. Prints the following -
" x - FORTH WORD "

* FORTH Word = y"

=
n

Controller FORTH word , used with EDIT , SET , RUN ete.

Normally defined FORTH word - celon definition.

~
"




FDIGP

FDISFLAY

FORTHWECRD

EFH

DEF

FEDIT

DOFHD

UDOFUWD

pfa ---

FORTH Word Display. Uses DISF then drops pfa.

Use :1- FDISFLAY x x = name assigned to Controller FORTH worg

Show FORTH words. Lists all datatype 4 names.

?

Redefinition of FORTHWORD. Prompts for , stores then displays
enterea data.

pfa ---

Edit FORTH Word. Allows the data word y to be changed.

pfa —-

Display and Edit FORTH word. C for Change , E for Exit.

FORTH word Edit. Use :- FEDIT x ¥ = FORTHWORD data name.
pfa -——- f

FORTHWORD Set. 14 datatype associated with pfa = %4 a true flag
is left on the stack else reports invalid faorward ref. , 1.
pfa ---

Do FORTH Word. Data word y stored under name x is executed.

User Do FORTH Word. Use :- UDOFWD x . Executes x data = word vy




PL.

~ SETYR

YR.

. CLRDY

DYP

SETDY

Screen_ b1

CLKIOF

CLKION

Set Flace. Location PLACE cleared to ASCII spaces. Prompts

for place name which is input and stored at PLACE

Place Print. Flace name fetched from PLACE and printed.

Set Year. Prompts for year which is input and stored at YEAR

}

LEAP

0 if not a leap year.

LEAP

1 if year is a leap year.

Year Pring. Year fetched from YEAR and printed.
Clear weekday number location WDAY.

Weekday number prompt.

Prompt for and store valid weekday number at WDAY

Read Real Time Clock

Clock Interrupt 0ff. Masked on parallel port MP-LA-1.

Clock Interrupt On. Enabled on parallel port MP-LA-1.

Reset Clock 1 s interrupt flag by reading MPF-LA-2 , FRA

i Hz clock faliing edge ? Loops checking MP-LA-1 LRE b7
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ROCLEK

STYR

STDYNO

Clock Mux Data :- NS 4 bits

Data Valid flag falling edge 7 Loops checking MPF-LA-2 CRA b7

=== 18 105 i¥ 10M 1H 1OH 1D 10D 100D 1Y
"Read time from hardware Clock. Resets i Hz filag and waits for
l next falling ecge. Resets {Hz flag and loops on DV flag‘

checking until paramster data = 9. Once equal to 9 the next

multiplexing cycle is read cnto the stack with the parameter

data masked.

BCD parameter data 0 «icaenne 9

LS 4 bits BCD clock data

Y ---

Store unit years at YEAR+3 in ASCII

1D 10D 106D ---

Store year day number as a single nuamber n at DYND

1 108 1M 10M 1H 10H ---

Store time in seconds in the three real time software clocks
which uze locations CHMS , CHHS , CDHMS

{M and 10M are convertasd to seconds and added to 15 105 and
the result Clock Minutes and Seconds is stored at CMS as a3
double number. IH and 10H are converted to seconds and added
to CHS to give Clock Hours Minutes and seconds in seconds
which is stored at CHMS as a double number. Location WDAY
conteains the weekday number as previously set. This is
nultiplied by 8600. to obtain the number of seconds per .day
and the result is added to CHMS to give Clock Days Hours
Minu£es and Seconds in-seconds which 1is stored at CDHMS as . a
double number. The three different software clocks CMS CHMS

and CDHMS are therefore initialized from the hardware clock.




CPYCLK

GETIHE

INCLK

GETIME+]

Copy Clock to locations used during programme lookahead.

CHS cop{edrtp ME

CHMS copied to HHS

CCHMS copied toVDHﬁS

Get Time. = Qlcck interrupt off , clock read , data stored and
also copied to program iookahead locationg. Ciock interrupt
enabied. The timé taken to read convert and store the clock
data was measﬁréd ;5 55 ms.

Increment the three real time clocks as follows.
Inc CHS , ;f = 3600, s {1 hr) CHS = 0, else CHS = CHS + 1,
Inc CHMS , 1§ = 8h400. s (1 day) .

Inc WDAY and DYNC

and it is a leap

wn

1§ DYND is greater than 3é
year DYNO = 34& else DYNG = 1
else DYND = DYND + 1
eise CHMS = CHMS + 1
Inc CDHMS , if = 604800. , CDHMS = 0. and WDAY = C.

else CDHMS = CDHMS + 1.

Get time plus 1 second. Reads and stores the hardware clock
time as three software clocks which are all immediately

incremented by 1 s . Software clocks therefore 1 s ahead.




TODHMS

DAY.

2CON

HMS.

DHMS.

CDHMS.

Screen &4

ALLOTF
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Hisptol ol C bt bt

d ~-- 8§ MHTED

To Days Hours Minutes gnd Seconds. Double no. te 4 single nos.
——

week Day number Frint, Leff justifiedin a 10 columpn field.

n o-—--

Two convert. Single no. n converted to 2 digits and printed.

S M ---

hiﬁu%es Seconds écnvert P?inf. Form :—- MM : 88

S MH--- -

Hours Minuﬁes S;conds Print. Form :- HH : MM : 5§

§MHD --- 7

Day Hours Minutes Seconds Print. Form :- Weekday HH : MM : 8§
Clock Day Hours Minuties E{int‘ Fetches the time from CDHMS ,

subtracts 1 s to correct time , prints :- Weekday HH : MM : SS

~-- 1280
Defined as a constant to push 1280 onto the stack. Used to set
the datatype (upper byte ofbsingle number) to 5

Allot Frogramme space. Initializes three priority blocks of

25 entries. Each entry consists of 4 bytes for staring 'the
time double number followed by 2 bytes for storiﬁg the
pfa of the function to be executed at that time. 24 entries

are avaliable for data , the 25th being a duammy entry which is

always set to the initialized values of -1. and ©




fiddress

Priority EBlock

pfatid?2

pfat+tidg

pfat+iss

pfa+160

v

pfat292

- pfa+298

pfa+304
pfa+3to

v
pftat44?
pfat4ad

SUBS.

SHOWF
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Data
- Type (MS byte) = §
- Subtype (LS byte) =
&
Entry No, Time_(4_ bytes)
1 -1.
2 -1.
! {
Voo y
24 -1.
23 -1,
&2
! -1,
2 -1
! ‘
¥ v
24 -1
25 -1.
_#3
1 -1,
2 -1,
| 1
v Y
z4 -1,
23 -1.
S

Eubtype 3 Print. Printe " - PROGRAMME". No associated subtype.

0

0

Dummy entry

Dummy

entry

Show Programmes. Lists all programme data names,




SHOVEC

SHOP

SHFTNS

FHF

GETHS

FDF

GTH

GTHHS

PUWF

67D

BETDHMS

n -——-

Show functions vectoring accerding to n.

n=1, SHOWI ; n = 2, SHOWT 3 n = 3 SHDNFi; n = 4 , SHOWP

Show functions Prompt.

Show Functions. If required all defined names of cne of the 4

functions can be displayed.

?

* Function Data”

4

Prompt for Hourly Function data. For priority block
---d

Get Minutes and Seconds as seconds.

Prompt for Daily Function data. For priority block 2,
~--- 4

Get Hours , convert to seconds.

~--d

Get Hours minutes and Seconds in seconds.

Prompt for Weekly Function data. For priority block 1.

--- g

Get Day. Praompts for and gets weekday no. , converted to s.

-—- d

Get Day Hour Minute and Second. Uses BTD and GTHMS and adds.




CHETYP

GETFTN

Screen_bé

ENTRY?

DEH

2D5GH:

DASH

FTN.

FTNE.

datatype ---

w

Check Datatype. tf if datatype =2 , 3 , & or
--- ptfa
Get Function. Loops until function name with valid datatype is-

input then exits leaving function pfa on stack.

addr --- addr time {ftn

, o
Empty entry ? True flag if time = -1. i.e. No Entry
addr --- addr f

Entry ? True flag if there is an entry. Time not gqual‘to -1,
n ---

Dash. Frints n dashes followed by 1 space.

Two dashes plus a colon. * -=- "

n ——-

Type vector. Frints type and subtype from subtype number n.
pfa ---

Function name , type and subtype Print. Checks for forward re{
{entry x addr) --- (entry x addr + &)

Function Fetch and Print. The entry addr is the addr at which
the time is stored. The function pfa is fetched from ent;y ®

addr + 4 and its name , type and subtype are printed.

Entry » addr + 6 = entry (x + 1) addr is left on the stack




DEP1

DspP2

nse3

VECi23

VECTPE
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{entry addr} (time in s) --- {entry addr +‘b)

Display a priority block 1 entry.

"Weekday HH : HM : S8 Function name - Type (Subtypel}®
(entry addr) (time in s} --- {entry addr + &)

Display a priority block 2 entry.

Yoo HH : MM 1 §S Function name - Type (Subtypel}”
(entry addr) (time in s) --- {entry addr + &)

Display a priority block 3 entry.

“—-; —————— -- ¢ MM : 89S Function name - Type (Subtype)
{entry addr} (time in s} n --- {entry addr + &)

Vector to DSPL , DSF2? or DSFI according to n. Inc entry addr.

(entry addr} --- (entry addr)

Display PB#i , PB#2 or PB#3 entry data from given entry addr.

I1f empty entry prints all dashes , leaves a true flag else
prints entry data using briority block no. from location FEB

and VEC123 and leaves a false flag.

{current addr - addr of top of current FBY ---

Entry number print. “Entry «" where % is calculated using the
supplied stack number divided by & then adding ! ;

n --- (addr of location containing PB#n addr)

Vector to priority block address storage locations @-

TP1 contains addr of top of FB#! of current programme

TP? contains addr of top of PB#2 of current programme

TF3 contains addr of top of PB#3 of current programme




BDISP

ARJA

PE#

FEDSP

n
m
1

FHDPERY
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(entry » addr) --- {entry x addr + 48)

3

ight Display. Displays entry no. time and function for
entries and leaves addr of entry (x + 8) on the stack.
(entry addr) PEB#n --- {adjusted addr: PBén

djust address. Takes dummy entry noc. 29 into aceoun

Entry addr in previous block , adjustad addr entry addr - &

ed addr = entry addr

N ad

Entry addr in current bleock , adjus

entry addr + &

it

Entry addr in next block adjusted addr

{entry addr) --- (adjusted addr) PB#

Priority Block number calculated from entry addr. ADJA used to |

adjust address on priority block change. * Priority Bleck #n" 1

Day Time Function Headings.

{entry addr) --- (entry addri}

Priority Block Display. Prints block number , headings and B

entries of time and function. The address is incremented by 48

by BDISF therefore 4B is subtracted to leave {entry addr). :

Prompt for display and Edit Frogramme.

N = Nexut B { = top PEIL I = insert E = Exitf
F = Previopus 8 2 = top FBZ D = Delete
3 = tep PBI

n --- {addr of top of PEBn)

Find Prigrity Block Top.




INE#EB

MVDHN

INSERT

DELENT

Screen 4%
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~-- {entry n addr offset from block top)

Input entry number convert to offset relative to block top.
Inputs no. between 1 and 24. Converts to an address offset
relative to block tep using 6(E# - 1),

(entry n addr offset ) --- (entry n addr) (entry n addr)

Move all entries below and including n down 1 position. Two
cppies of entry n addr are left on stack. Entry 24 is lost.
(entry addr) --- (entry addr)

Ins;rt entry in priority block. The priority biock number is
first calculated. Prompts "Insert at Entry No. = " and inputs
number n. All eﬁtries below and including entry n are moved
down 1 position , entry 24 being lost. Frompts for and inputs

entry n execution time depending on priority bleck being

edited. Entry n function then prompted for , input and stored.

{entry addr) --- f(entry addr)

Delete entry from priority block. The priarity block number is
first calculated from {entry addr). Prompts :-

¢ pelete Entry No = " and inputs entry no. n. All entries fraom
n+! to 25 ( which always contains time = -1. , ftn =0 ) are
moved up 1 position. This overwrites entry n and sets entry 24

to an empty entry.

pfa ~-- pfa+d
Display and Edit Programme - Initializetion. Prints programme

name and type. Sets TP! to pfat4 , TP2 to pfa+i34 , TF3 to

pfa+io4 and FE to 1. Addr of PBi entry 1 left on stack (pfat+d)




DEP

‘Screen 70

FROGRAMME

FROGRAM

PDISF
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bfa ---

Display and Edit Programme. Initializes using DEFINIT then
promptes for a single character followed by return.

P - PFrevipus 8 entrie;. 1f 2t top of FEl display first B.

N - Next § entries . If at bottom of PB3 display last 8.

i - Display first B entries of PB1

2 - Display first B entries of pB2

3 - Display first B entries of PE3

I - insert entry

D - Delete entry

" E - Exit edit mode

pfa ---

Print Frogramme on printer. Frints programme name and type and
initializes display addresses. Prints ﬁeadings followed by all
entries plus 1 empty entry (s line of dashes) for each
priority block.

Redefinition of PROGRAMME which allots programme space then
aisplaYS the empty programme. Data can then be entered using
the edit functions. Use :- FROBRAMME x , x = prog data name
Alternative command for FROGRAMME.

Use :- FROGRAM » , x = program data name

pfa ---

Frogramme Dispiay. If VDU? = 1 use DEFP else use PTRTP
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PEDIT ---
Programme Edit. Use :- PEDIT x v & = programee data name
PSET = pfa --- §
N Frogramme Set. If tatatype = 5 the pfa is stored at CURPRG and
a true flag left else pfa dropped , -1 stored at CURPREB and a
talse flag is left on the stack.
UPSET ==
‘User Frogramme Set. Use :- UFSEf ¥ 4y X = programme data name
CPEG. _ f-—!
Current Frogramme Print.
“Current Frogramme :- Not Set " if programme not sat,
"Current Programme :- x" if{ programme x set
Screen_71 Programme_Lookahead

A programme can contain up to 24 entries per priority bleck.
entries have execution time = -1, and function = 0 , "Dummy™"

always has time = -1, and function = 0

EDHME = Execution time with weekDay , Hours , Minutes and

All  empty

entry 25

Saconds

specified. When the copied clock time DHMS = EDHMS the associated function

(e.g. ftni) is executed. Ftnl is therefore executed once a week.

EHMS = Execution time with Hours y Minutes and Seconds specified.

copied clock time HKS = EDHMS the associated function {e.qg.

executed. Ftn? is therefore executed once every day,

When the

ftn2) g
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Priority Block#3  Hourly Data
EMS = Execution time with Minutes and Seconds specified. When the copied

clock time M§ = EMS the associated function {e.g. ftn3} is executed. Ftnl is

therefore executed once every hour.

The programme lookahead software calculates the difference _between the
programmed execution times and the copied clock times for each entry of each
priority bleck. ,Ihe minimum difference Dbtagned in each priority block
together with the correspanding entry address is retained. This gives the
next function to 5e executed in each priority block. The function agsuciated
with the minipum time difference is the oné set up as the next function +to
be executed. Eguality of time differences is resolved by giving the priority
block #! difference ‘the highest priority and the prieority block #3
difference the lowest priority.

Let the programmed execution time be T and the hardware clock time C. The
number of seconds before the function at T is to be executed is given by
T - C {for T greater than C. For T less than € the difference T - L 1is
negative and the time before execution is §iven by T - C + Cmax where Emax
is the maximum count apﬁlicable to the priority block being processed.

Priority Block #1 (04800, (no. of seconds in one week!)

H

Wmax ]

Friority Block #2 Dnax - E6400. {(no. of seconds in one day)
Friority Block #3 Hoax = I600. ( no. of seconds in one hour)
CHEY (entry n addr) --- {(entry n addr + 6}

Check Weekly data. Calculates Tw - CN

If positive , time before entry n , TD = Tw - Cw

1f negative , time before entry n , TD = TN - CN + CNmax

T is compared with the contents of WC (= Weekly Count). If

D




NXTH

t CHKD

NXTD

NXTH
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less TD is stored at WC and the address of entry n is ctored
at WEA (Weekly Entry Address) else TD and entry n address are
dropped. Finéily the address.is incremented by & to point st
entry n+i. |

Next Weekly +unction.r lnitialises WC to a large number. Gets
pfa of current progrémme (from CURPRE) and addsré to point at
first entry of PB#1. This is,séored at NEA; All entries are

, . ,

checked wusing CHKW which leaves the time before the next

function in NC with the correspending entry address in WEA.

{entry n addr) --- (éntry n address + &)

Check Daily data. Similar te CHKW but returns the minimum
daily count in DC ‘with corresponding address in DEA for

entry n compared with previous contents of DC.

Next Daily function. Similar to NXTW but returns time to next

PE#? function in DC with corresponding entry addr in DER.

(entry n} --- (entry n +6}

Check Hourly data. Similar to CHEW but returns the minimoum

hourly count in HC with corresponding entry address in HEA for
entry n compared with the previous contents of HC.

Next Hourly function. Similar to NXTW but returns the time to

the next PB#3 function in HC with entry addr in HEA.




Screen_72

EATTI

GETNXT

GETC=N

PEPRT

CNDIE

- E68 -

Next time/ftn data TD Current time/fhnction storage.

Contents of NXTIME to CURTIME execution time in s
Contents of NXTFTN to CURFTN . Function pfa
Contents of NPE to CPB ' Priority EBlock number.

FB¥n (entry addr) ---
Entry Address To Time. Execution time copied to NXTIHE

Function pfa copied to NXTFTN and FE# stored at NPE

Get next function to execute. Selects smallest of WC , DC and
HC in current programme. Any equalities are easily resolved in
the order PB#1 = highest priority , PBE&3 = lowest priority.
NTOC transfers previous data to current function storage and
the new data is stored as the next function. If the current
praogramme has not been set CURPRE = -1 and NXTFTN = @

Get Current function data = Next function data.

{time in s) FE#n ---

Priority Block n time and function Frint.

Current and Next Display.

Current function time format from CFB s function from CURFTHN

Next function time format from NPE y function from NXTFTN

If an programme empty :- "Empty Frogramme®




i
i
|
|
]

Screen 73 Qata_to File
Screen 73 was reserved for words to allow the CFU to write alphanumeric data
to film wusing a DE/210 Vacuum Flourescent Display whiphvig 10 characters
wide.
Froposed use :- Control register B bit 3 was to control fagt film advance.
Simple modificaticn to the 4018 Camera Interface/Display would bé necessary.
FORTH definition to advance film by I text line :-
: NEXTLINE B3ON 100 O DD LOGP B30OFF

]

The data listed below would be written to film each time any iencgram except

an oblique Tx was executed.

Line i Flace (P} , Year (Y} , Day no. (D) in the form :- o -F-YY-DDD-
Line 2 Time (H,M} and Type (VER , OBL etc) in the form :- , HH~MH--TTT
Line 3 Start f (5 MHz) , End § (E MHz) , Window Ht (¥ Km) :- SS-EE--WWH

Line § Message (M) , up to 10 characters long :- MMHHMHMMMN

Each time a programme was set the programme name was to be written to film.

B bit ASBCII alphanumeric data is sent to the DCS. When the eighth bit is set

the other 7 bits are interpreted by the DC8S as a contrcl code :-

8D15 Global data to DCS , no not write to tape.
8116 Global data to BCS , write to magnetic tape.
8216 Preceeds each set of cell data.

83 Signals ionogram end.
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Giobkal Data_-_Code EQLQ_Qt_ﬁllé
Hame No._of _bytes Datsz
FPlace ‘ 14 flphanumeric
Year 2 Numeric
Time 9 Numeric - DDDHHMMES
Basic Rate (kB) 4 numeric kHz/s
No of cells (n) 2 Numeric
Cell Period (T,) 2 code = & , Tp = (2°)(1/32) s
N N .
FFT Sample Rate 2 rode = y , FFT Rate = 2¥ Hz
' L.0., Dffset 3 numeric
t B/R shift 7 sign + & ABCII , tens nf mitrasecbhds
Cell Data - Code 82,, -
Name No._of Bytes Data
Cell start fregq 8 Hz
Rxl antenna 1 numeric
Rx2 antenna 1 numeric
RETLLSE -
Restore DO0S. Clears DCS status flap celled DESTAT.
3 CLRACK -
Clear DCS Acknowledge flag. Flag set by falling edge on CEI
DCSACK? -—-

DCS Acknowledge ? After sending a character toc the DCE  the
acknowledge flag is checked. If set the character was received

and the loop is exited., If not set after 10 checks BCSTAT is

set to signal that the DCS is not acknowledging.




TODCS

ATODCS

. NTODCS

DCSER

DCSTAR

DCSDATA

Screen_79

DHHSDCS

DATDCS

c ---
To LCS. If flag DCS? =1 ¢ is 6utput to the VDU and sent tﬁ
the DCS. 1f DCS? = 0 character c is just sent to the DCS. If
DCSTAT = 1 the DCS is not acknowledging , subsequent data is
not sent until DCSTAT =0.
-
n in the range 0 to 9 is converted to ASCII and sent to DUS.
ni n2 ---

'

Numbers to DES. n2 must be greater than 2. nil is the stack

number to be converted to n2 ASCII digits and sent to DCS.
DCS Carriage Return. Used in listing DCS data to VDU.

DCS Tahulate. Tabulate cata listed to VDU,

Flace to DC5. 16 ASCII characters from FLACE
Year to DCS. 2 ASCII characters from YEAR

Days , Hours , Minutes , seconds to DCS. From DYND anc CDHMSE
Current ionogram global Data to DCS.
Easic rate from current sounding pfa (stered in CURS) + &

No. of cells from current scunding pfa + 24




Cel) period from current sounding pfa + 12

FFT sample rate from current sounding pfa + 1é&

L.0. offset frequency from current sounding pfa + 10
A/R position from location SHIFT
IDAT n ---
Initial Data to DCS. n = control code , either 8016 ar 8116

Sends global data - place , year , time , DATDCS and ? to DCS.

IDATECS -—=
. -
| : Initial Data to DCS , control code 8016 , not to mag tape
l IDATHT -—-
t ] Initial Data to DCS and Mag Tape , control code 8116.
CDATLCS -
Cell Data to DCS , cantrol co?e 821&. Sends data from
CFRE@ = cell frequency and CANT = ceil antennae followed by 2.
ENDCS -—-
End code to DCS. Sends 8316 followed by ? to DECS.
Screen_76 Print_Title and Display Status
HDING --=
Heading. Clears screen and prints title on top line.
PLYR. ---
lace Year Print.
DYNO. -—-
3 Year Day Number Print.
g TFOSN. ---
| Timing Position Print.
TITLE -—-

Title the screen . Includes current and next function status.




PRINTER

DISFTN

DISPLAY

FRINT

LOB

EDFTN

EDIT

SETFTN

SETNXT
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Set 1/0 device flag to printer.
pta ---
Function data.

Display Checke datatype and vector

corresponding display routine.

Display data on VDU. Use :- bISPLﬁY %x where x can

?
Sounding , an Ionogram , & Timing Slip 5 & FDRTHFWDTd
Programme data name.
Display data - printer format. Use :- PRINT x , x = data
Log data on printer. Use :- L0 x , % = any of the data
I ¥ = an Ionogram data name its Sounding is also listed.
pfta ---
vectors

Edit Function bata. Checks datatype and

corresponding edit/display routine.

5 to

names

to

Edit datatype. lse :- EDIT x , % = §,1,T,F or P data name.

pfa -—- #

Set Function. Checks datatype and vectors to correspondin
routine.

Set Next function. First scans the current programme to

‘the next function. If not an empty programme it is set an

g set

find

d the




"SHOWTYP

- DLIST

SETUF

FNDHNXT
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flag generated by setting is stored at NXTSET and COMPARE

5et function. Use :- SET x , x can be any of the 5 datatype

"
.

names. 1 correctly set prints "Set !

Shows all defined datatype names since coeld start.
?

Data List. Lists all defined datatype nameé and allows erasure
of data entries from the dictionary. NE :- Erasure of name X
erases ¥ plus all names defined after x. The contreller
program reports invalid references which may occur if DLIST is

used unwisely.

i
[y

Display Current and Next functions if flag STAT

Sets frequency to 0.3 MHz , AGC tc internsl , sets next
function , displays current and next time and function if

STAT = 1 and clears the ionogram busy flag 10N,

Find Next function. Makes a copy of the three real time clocks

then gets the next function in the current \prngramme and

dicplays the current and next function data ic STAT =1




SSFLIN

S5SFLN

CSFN

Sounding Start Frequency , Linear overall rate.
Equation {3.4) gives the start freguency of sounding i as

f.. = §_ + kDIHT

Si I C

anTC = fsnd the f{requency change per sounding which is

Vcalculated when the ionogram is set and is stored at F/SND

Sounding start freguency fqi = fI + ifsnd

The calculator wmemory is initialized to f Consecutive

' I

sounding start freguencies are obtained by adding fsnd to the

contents of the calculator memory.

i.e. New sounding start fregquency = old start frequency + fsnd

Sounding Start Fregquency , Log overall rate.

Equation (3.4) gives the start frequency of sounding i as :-

_ . AiT
fo. = f,e '8
AT (i - 1) AT

e

fIE S

5

eATS is calculated when the ionogram is set and is stored at

EATS. The calculator memory is initialised to fI. Consecutive

sounding start fregquencies are obtained by wmultiplying the

AT
calculator memory contents by e  §.

T

i.e. New sounding start freg = {(old start freq)(eg 5}

Cell n Start Frequency. ({Linear or Log). Equation (3.2) gives

j st i indi i i- —_— : f.
cell j start freg in sounding i as fClJ 551 + TJ
fS‘ is stored in calculator memory {(see above). To this s

added the «cell j offset freg fj. The result is sent to the

synthesizer latches (FC!) to be lecaded by the next Tcell pulse

Film drive and antennae data also latched for Tcell pulse load




- E76 -

STO,1 ---

Generates STROBE® followed by STROBEL. Clears all flip-flops.
570F .

Sto# ‘Iahcgram executicn. Hardware and software reset , end

code sent to DCS , next function found and set.
HALT ---b |

Hélt ignogram execution by setting the current sounding number

eqﬁal td tﬁe total no. of soundings in the ionogranm.

) : .

HALTED? -—--

Loop that checks ionogram busy flag until it is cleared.
Screen 81 Icell_Interrupt Routine
NCELL ---

Next Cell.

If subtype of curreht ionogram is stationary Doppler then :-

Compares SOUND# (sounding no.) with #S50UND (total no. of soundings}).

I+ B0UND# is the greater then ionogram end has been reached - STOF

else

send current,céll data (calculated during previous cell) to DCS
increment ABC# and compare with AGBC data of current sounding. 1If
greater pulse receiver AGC-and reset AGCH to |

If film marks required increment THE# and compare with current sounding
time mark data. If greater make time mark and reset TMK# to 1

incrément CELL¥ , compare with no. of cells in current sounding.” If

greater reset CELL# to ! and increment SOUND#%

Finally execute CSFN to calculate and latch next cell data.
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1§ subtype of current ionogram is NOT stationary Doppler then :-
Compare SOUND# (scunding no.) with #SCOUND ( total no. of soundings).
I+ SOUND# is the greatér-thgn ;oéogram end has been reached - §70F
else if cell no. = 1 and if sounding ABC data = not fixed , pulse AGBC
send current cell data (calculated during previous cell) to DCS
increment CELL# and compare with no. of gells in current sounding
If greater reset CELL¥ to 1 and increment SOUND#
If linear overal} rate execuﬁé SSFLIN Elge log rate execute SEFLN

] }

Finally execute CSFN to calculate and latch next cell data.

t Screen 82 Run Function

Run SDu&ding.'Not allowed therefore issues error message.

R - pfa ---
Run Ionogram. AGBC set to external. If ienogram has data to
tape = yes'IDATﬁY executed else IDATRCS. The sweep flip-flop
is then enabled , COMPARE flag set to 0 to inhibit comparison
of next function start time with clock during an ionegram and
the ionogram busy flag is set to 1. The next function to be
executed is found and displayed with its execution time.

RTS pfa --- |
Run Timing Slip. Reads hardware clock then finds and displays
next function in current programme. Does timing slip then §et5

| the next function to be executed.

RFUW pfa ---

7 Run FORTH Word. FReads hardware clock then finds and displays
next function in current programme. FORTH Word executed then

the next function is set.




RPRE

RFTH

RUN

AOQFF

CANCEL

FAUSE

Screen B3

PBTIME

TIHE
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pfa ---

Run Frogramme. pfa is dropped and the hardware clock is read.
Gets current function = ﬁext function in the current
programme. The next function is set and the screen titled.

pfa ---

Run Function. Checks datatype and vectors to correct run word

Run fun:tion. Use :- RUN » x = functicn nanme

If typed during the execution of an ionogram the executing
ionogram is halﬁea , the specified function (x) is set and
then run on the_negafive e&ge of the 1 Hz clock signal.
Automatic operatibn 0ff. Status flag set to off , current
ionogram halted and -1 stored in CURPRG. SETNXT then executed
and status set to former state.

Cancel programme. Sets CURFRE to -1 using AOFF.

Pause programme execution. CURFRE saved then set to -1 using
AOFF to inhibit automatic sequencing of functions. futomatic

operation resumed by pressing vDU space bar.

Vectors to CDHMS , CHMS or CMS according to n.

Eet time display flag TOW until VDU space bar pressed.
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CLOCK ---
Increments the three software clocks. 14 flag COMPARE is set
the priority block number of the ngxt"function is obtained
firom NPB and the corresponding clock time is fetched and
compared with the function execution time stored in NXTIME. I¥
equal the next function is run. NB :- lonogram execution.
Since the clock is 1 s ahead of the real time the run command
init%alises certain parémetEﬁs (see RI) then enables the sweep
start flip-flop. Execution begins on the next talling edge of
the 1 Hz clock wh@ch pceurs a£ the progradmed time.
If TON = 1 the time is displayéd witﬁ updates each second.
Screen_84 Interrupt Polling
FOLL ---
Interrupt Folling routine. After any interrupt -
Tcell pulse intgrrupt flag checked , if set evecutes WECELL
Clock interrupt flag checked , if set executes CLOCK
1f neither Tcell pulse nor clock , “Iinterrupt error”®
Return from interrupt.
SETIRE ---
Set Interrupt Request vectors.
pfa of FOLL stored at 23E616
S-BUG vector te primitive IRE set by storing iCE916 at DFCﬁlé'
Screen_BE Command_List

The first 7 words listed are used in defining the word HELF

HELP -—-

Displays an abbreviated command list.




Screen_Bé

BETTH

VWARM

VCOLD

coLp»
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System_Initialization

et hardware clock Time. " Set time then pfess SPACE‘BAR".

Vertichirp controller warm start. Interrupts off , interrupt
vectors set flags initialized , ports initialized ,
controller hardware reset , interrupts enabled 4, hardware

clock read and next function found and set and screen -titled.
H . - )

Vertichirp controller cold start.

Queries “Heath VDU (Y or N) ?" , prints "fqitializatiun" then
prompts for place name , year and weekday number.

Hardware cleck must then be set.

CURPRE set to -1 = progfamme not set. COHMFARE set to 0.

BDATA {(beginning of data) initialized.

VWARM executed,

Executed by kernal word ABORT in place of BUIT. Checks to see
if any data has been entered, If noc data executes VCOLD else

executes VWARM. BUIT (loop that checks and inputs from

keyboard } then executed.
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SETTIME ---
Set hardware clock Time , read into computer and display.

The last two lines of FORTH execute to assign addresses as follows :—>

Hex_Address Hex Data Function

G023 982E initial fence set to new location of TASK
0023 9839 new coid start value for dictionary pointer
0627 9810 new cold start value for vocabulary link
115F 9?08 reference to FORTH in kernal word ABORT

cfa of COLD? 1177 ABORT to execute COLD? before RQUIT

nfa of SETTIHE 1196 ‘set backlink from word FORTH to SETTIME
119E 982E new nfa of word TASK

11C3 800 new nfa of word FORTH
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