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1.0 INTRODUCTION

Ideally, passenger trains are operated in
such a way that they arrive at and depart
from specific railroad depots at prepub-
lished times. These times, of course, are
the times indicated by the operating rail-
road's time tables. From the passenger
locomotive operator's point of view the time
table generates a speed profile requirement
for a passenger consists This speed profile
is one criteria for locomotive performance.

Evaluation of a Iocomotive as a candidate
for passenger. service includes its perfor-
mince in terms of real speed profiles; how-
ever, it is not always considered prudent to
introduce new equipment into revenue service
‘#fore realistic evaluation of relevant
performance has been made. Therefore, speed
" profile testing may be performed without
conflict to revenue service by conducting
tests at a suitable facility. For tests of
this nature to be realistic, a method for
reproducing the required speed profile must
be implemented.

The NEC Speed Profile Simulator is a device
that has been used to pass comprehensive
instructions to a locomotive operator, auto-
matically, for the purpose of producing
specific speed profiles in the test environ-
ment.

2.0 NEC PROFILE SIMULATOR IN OVERVIEW

The NEC Profile Simulator is a microproces-
sor-controlled device. It consists of three
major components: a display head, a Hoffman
enclosure containing the simulator electro-
nic hardware, and a power converter (Figure
1).

Speed profiles are incorporated into the

system at the engineering level using a read
only memory device. Subsequently, under the
control of software resident in the micro-
processor-associated memory, speed profiles

DISPLAY HOFFMAN POWER
HEAD ENCLOSURE CONVERTER

Figure 1. NEC Profile Simulator Components

Figure 2. Text Printer

are displayed at the display head in
response to a simple startup command,

within the Hoffman enclosure is a reporting
device in the form of a text printer (Figure
2). The text from this printer reports the
degree to which the 1locomotive operator
achieved the schedule represented by the
speed profile (Table 1).

TABLE 1
SPEED PROFILE
Posted
Mile Speed Time Comments
00:00 15 00:00:00
00:72 60 00:02:59
03:02 70 00:05:31
03:69 105 00:0A:06
06:11 100 00:07:39
06:40 105 00:07:49
08:23 45 00:08:52
09:73 35 00:10:28
10:77 60 00:11:26
12:02 120 00:13:04
14:26 65 00:14:25
16:20 120 00:15:55
22:67 105 00:19:31
23:50 120 00:19:59
24:97 90 00:20:31
25:43 95 00:21:07
26:08 . 100 00:21:32
27:52 90 00:22:24
28:19 95 00:22:50
28:68 100 00:23:09
29:19 120 00:23:27
58:06 120 00:39:48
75:30 90 00:49:41
76:65 120 00:50:31
81:32 70 00:53:00
82:51 50 00:53:49
83:32 110 00:54:44
85:36 50 00:56: 11
86:13 40 00:56:47
86:70 S0 : 00:57:38
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Figure 3. Display Head Front Panel

DISPLAY HEAD INTERPRETATION

The display head presents seven items of
information (Figure 3). Item (1) is a mile-
post indicator., During revenue service the
operator observes mileposts as the consist
moves down the track, and due to a combina-
tion of 1location recognition and route
experience, he is able to anticipate the
next milepost occurrence accurately. The
speed profile simulator provides for loss of
this phenomena by displaying continuous
milepost information to the nearest -one-
tenth of a mile. For example, Item (1) can
clearly tell the operator "You are at mile
198.2."

Item (2) on the display represents the mile
location at which the next - speed change
should occur. Therefore, the operator can
prepare to adjust speed as the number dis-
played by Item (1) approaches the number
displayed by Item (2). In reality a good
locomotive operator can arrive at a parti-
cular point on the track at precisely the
required speed provided the locomotive has
sufficient performance, and if he Kknows
where that point is.

The anticipator lights, Iltem (3), are pro-
vided to give the operator a feel for preci-
sion approach to a point. This anticipator
function works as follows. At that point in
time when the display "You are at mile .
is three miles or less from the "Change at
mile " display, the anticipator 1lights
illuminate. As the change milepost (2) is
approached, the anticipator 1lights extin-
guish one at a time from the left. At
exactly the simulated milepost position, the

‘the "To posted speed

last laﬁp on the right side extinguishes.
The system produces excellent operator anti-
cipation.

At the beginning of a simulation, with the
train at rest, the profile simulator display
head will display the starting milepost (1),
and the milepost at which the first speed
change shall occur (2).

Elapsed time (4) will indicate zero until
the train starts to move and will then pro-
gress in real increments of time. The oper-
ator may read the first section speed from
Item (6), "Posted speed is " and may
then anticipate the first speed change from
Item (5), "To posted speed .

As soon as the locomotive starts to move,
the simulator goes into the profile simula-
tion routine contained in read only memory.
Elapsed time increments are displayed as the
locomotive accelerates from the starting
milepogt to the posted speed (6). A8 the
current milepost ("You are at mile ")
approaches the change milepost (“"Change at
mile *) the anticipator lights illumi-
nate. In response to the speed posted in
the "To posted speed * display, The oper-
ator prepares to arrive at the change point
at the correct speed. At that instant when
display (1) and (2) are exactly the sgame,
" display is moved
to the "Posted speed Is * display. ‘The
next change speed milepost is entered into
the "Change at mile * display. The next
profile speed is entered into the "To posted
speed * display. At the change point,
the elapsed time that the event should have
taken place is displayed in the "Time at



change‘ window (Item 7) and can now be com-
pared to actual "elapsed time" to see how
far' ahead or behind schedule he is.

Given that both the locomotive operator's
performance and the 1locomotive's response
are such that the simulated profile can be
achieved, then each "Time at change” will be
those times shown in the profile listing
(Table 1). The reporting device (a text
printer), reports the "Time at change” on a
paper tape and also reports deviation from
the time schedule..

370 DEPLOYMENT OF THE NEC PROFILE SIMULATOR

Use of the NEC simulator involves the fol-
-lswing steps:

e Preparation of the speed profile
from a given time table and train
route.

® Entering the data of the speed pro-
file into the NEC simulator read
only memory.

® Bench testing of the simulation
using a software-controlled imita-
tion of locomotive response using
the NEC simulator computer.

® Selection of power conversion
eguipment that is compatible with
the power reugirements of the NEC
simulactor.

e NEC simulator installation on the
test locomotive.

® Operation of NEC simulator during
locomotive testing.

® Equipment recovery.

3.1 GENERATION OF THE SPEED PROFILE
TABLE

Preparation of the speed profile is not a
trivial task. It is understood that as a
passenger consist approaches a slow ordered
section, the consist speed shall be reduced
to the maximum speed for that section before
entering, By the same token, the consist
shall remain at a limited speed until clear-
ing a slow section. Therefore, locomotive
ascelerations, positive or negative, effect
the total elapsed time accumulated to com-
plete any section. Clearly accelerations
shall also be accounted for from gstation
Stops.

3.2 DATA ENTRY OF SPEED 'pnorn.z INTO THRE
NEC SIMULATOR PRDH

Entering data into the NEC Speed Profile
Simulator program read only memory (Prom,
Rom or Eprom) is accmpllshed with software

using equipment that is not a part of the
NEC simulator.
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Figure 4. Machine Levei Hexidecimal Code

Entering information into Prom is accom-
plished in two steps. Step 1 involves load-
ing a program code into a computer software
development system and then entering all
mileposts, posted speeds, and time data that
interact with the development:  system's
dialog. Following data entry an operator-
controlled data dump is initiated to type
out the correct machine level "hexidecimal
code” for the required profile in tabular
form (Figqure 4).

The speed profile is now represented by a
series of numbers that the NEC Profile Simu-
lator can understand. This complexity is
necessary because these numbers are the only
language the machine does understand. Hence,
the reference earlier to machine level code
which is normally referred to as machine
language.

Step 2 of this process consists of entering
the machine language from program Prom code
into an Eprom using an Eprom burner. This
step is relatively simple but time consum-
ing. - This step permanently enters a given
speed profile into memory. The Prom is then
installed into the NEC Profile Simulator. A
simulation run is then performed prior to
simulator installation using. bench equip-
ment.

4.0 ASSEMBLY AND CHECKXOUT PROCEDURES

This section provides the instructions for
field installation, operation and removal of
the NEC Profile Simulator.
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Figure 5. EPROM Board

4.1 ASSEMBLY AND CHECKOUT FOR THE NEC SPEED
PROFILE SIMUALATOR

Before installing the programmed Prom into
the NEC Profile Simulator, disconnect the
profile simulator power cord from the line
supply. Plug the programmed -Eprom into
Socket 1, 2, 3 or 4 of the Prom board
(Figure 5). Buttons 1, 2, 3 and 4, located
on the top face of the computer within the
Hoffman enclosure select the Proms in
Sockets 1, 2, 3 or 4, respectively (Figure
6). These buttons should be named in cor-
respondence with the names of the profiles
they select. With the Eprom installed, the
NEC Profile Simulator shall be checked out
as follows.

DISPLAY BUTTONS

¢! 0 0R
|
&Iz ’i.‘ L‘_"
'."L._ D
1
zgnol ENTER/RUN
BUTTON BUTTON

Pigure 6. PROM Selection Buttons

TACHOMETER SIMULATOR

Figure 7. TACH: Simulator Connection

A simulated tachometer pulse shall be con-
nected to the tachometer input terminal
(Figure 7). The NEC Profile Simulator shall
be connected to 115V, 60 Hz power by plugg-
ing in the line cord (Pigure 8). Turn on
Switches S1 and S2 and the power switch
(Figure 6).

As the main power switch is closed, the com-
puter keyboard display (Figure 6) will print
the gquestion, "Which profile?®, In re-
sponse, press the appropriate profile call
button once (Figure 6).

As soon as the profile is called the display
(Figure 6) will print out “"What is the
starting time?". Press the zero button on
the computer keyboard four times and verify
that the display shows "0000". Press the
Enter/Run button once {(Figure 6). The dis-
play will read "Ready." Finally, press the
Enter/Run button once more and the NEC Pro-
file Simulator will start the simulation.

2t

LINE CORD
Pigure 8. Line Cord



During this simulation of operation, it is
recommended that the operator adjust the
tachometer frequency to simulate the
required profile speeds. Run the entire
profile and verify that the display head
reproduces the mileposts, speeds and times
that were used as a source to program the
profile Prom.

In the test environment not all simulations
continue without _ interruption; therefore,
the NEC Profile Simulatdr has been designed
to start from any ‘speed change point in the
programmed profile. -

To initiate the NEC Profile Simulator at an
intermediate profile point, proceed exactly
as described in the "Start from zero" pro-
.cedures until the computer readout asks for
“starting Time?" At this point, refer to
the speed profile table ({(Table 2); select
the time associated with a chosen starting
point and enter the first four time digits
rounded up to the next minute. In this
example the start point is selected as mile
22.67 at time 00:19:31. Enter time as 0020.
Following the time entry, press the enter
button once. As soon as the enter button is
pressed, the computer display will return
with "Select starting milepost.” This
example specified 22.67 miles, therefore
press 2267, and press the enter button on
the computer keyboard. 1In response the com-
puter display will announce "ready." One
more press on the enter button will start
the profile from mile 22.67 and time 19:31
minutes.

TABLE 2
PROFILE TABLE
Posted

Mile Speed Time Comments
00.00 10 00:00:00
00.50 35 00:03:04
01.65 55 00:05:10
02.60 80 00:06:15
07.00 120 00:09:36
08.08 80 00:10:20
08.75 120 00:10:49
Station Stop -0-

11.62 50 00:14:18
11.82 120 00:14:56
12.82 80 00:15:53
13.52 120 00:16:24
15.22 80 00:17:29
19.52 120 00:20:43
22.04 80 © 00:22:16
24.12 120 00:23:51
-34.52 80 00:29:19
35.42 120 00:30:00
38.42 50 00:31:57
38.92 , 30 00:32:35
39.32 60 00:33:23
40.17 30 00:34:24
40.57 70 00:35:12
42.22 30 . 00:36:55
42.62 25 00:37:44
43,62 25

Station Stop =-0-

43.72 15 00:41:52
44.22 65 00:43:38
46.02 45 00:45:37
47.82 80 00:48:01
49.02 120 00:49:05

Figure 9. 110 Volt Line Cord to
Power Converter

4.2 SELECTION OF POWER CONVERSION EQUIPMENT
FPOR THE NEC PROPILE SIMULATOR

The NEC Profile Simulator 1s designed to
operate using 115V, 60 Hz power. If this
type of power is available, the simulator
may be directly connected to the power
source using the power cord shown in Pigure
8.

Where 115V, 60 ‘Hz power is not directly
available the c¢orrect power must be made
available before the NEC Profile Simulator
can be used. Most locomotives have an
engine starting or support system battery.
Normally the terminal voltage of these bat-
teries is 72 volts DC. The NEC Profile
Simulator is equipped with a Carter Rotary
Converter that converts 72 volts DC to 11l5v,
60 Hz AC power. FPFor 72-volt installations,
the input terminal of the 72-volt converter
may be connected to the 72-volt locomotive
battery and the NEC Profile Simulator
plugged into the Carter Rotary Converter's
115V, 60 Hz socket (Figures 9 and 10). It

Figure 10. Power Converter Power Cord



igs recommended that an isolation switch be
used between the locomotive batteries and
the Carter Rotary Converter so that the 72-
volt DC supply can be switched off easily.

Switch-on procedures are as follows. All
switches should be in the off position; turn
isolation switch to.the on position; wait
for the Carter Rotary Converter to spin up
to full speed;-  switch on the NEC Profile
Simulator power :-switch and proceed as out-
lined in paragraph 3.2 above. -
In those circumstances where neither locomo-
tive 72-volt DC power or 1l5V, 60 Hz power
is available, the NEC Profile Simulator may
be supplied with power from a regular

l2-volt automobile -battery. - However, the .

rotary converter must be replaced by a sim-
ilar device rated for l1l2-volt DC to 1l15-volt
AC, 60 Bz conversion at 400 watts.

4.3 NEC SIMULATOR INSTALLATION ON THE TEST
: LOCOMOTIVE

Installation of the NEC Profile Simulator on
a locomotive involves the following proce-
dure. Determine the characteristics of the
locomotive's DC power source. (115 AC at 60
Hz is not generally available.) Select a
rotary converter that is .suitable. for con-
version of the available 1locomotive DC
power.

Select a mounting site for the rotary con-
verter close to the locomotive's battery
power source, Select a location in the
operator's cab for the Boffman enclosure.
This location shall be within 20 feet of the
location of the display head.

Proceed with the installation by mounting
the rotary converter securely and then con-
necting the positive side to the locomotive
battery via an electrical isolation switch.
Switch on the isolation switch and measure
the voltage and fregquency at the output side
of the rotary converter. These parameters
shall be 110-120vV, S8-62 Hz. Switch off the
rotary converter isolation switch.

Place the Hoffman enclosure at the selected
position ‘and secure it in place. The enclo-
sure has four mounting lugs for securing
points. Orient the Boffman enclosure so
that the connector plugs and sockets are
situated in a position where they will not
be accidently kicked or stepped on.

Mount the display head on top of the locomo-
tive operator's console. The display head
has a powerful magnetic base that will
secure the display head to a ferromagnetic

(iron or steel, not aluminum) surface. The

magnetic mounting fixture is designed to
permit each locomotive engineer to position
the display head for his particular viewing.

Connect the interconnecting cable from the
Hoffman enclosure to the display head and
then connect the NEC Profile Simulator power
cord to the rotary converter (Figure 11).
Tape or secure all cables to eliminate the
possiblity of being tripped over.

Figure 11, NEC Profile Simulator Cables

Obtain the documentation that describes the
locomotive'’s tachometer circuitry. The
.information needed is as follows:

® Tachometer pulse shape and amplitude
® Number of tachometer pulses per mile

e Location of an accessible electrical
interception point to the tachometer
pulses i

The program resident in the NEC Profile Sim-
ulator contains conversion constants that
adjust the effect of locomotive tachometer
pulses within the simulator to produce an
accurate speed standard against which the
profile is generated.

In the. ideal situation this conversion con-
stant is correctly programmed into the Prom
as part of the profile program. - Normally
the precise locomotive tachometer character-
istics are not known during the Prom burning
process; therefore, an easy method for
changing this constant has been built into
the NEC Profile Simulator.

The tachometer conversion may be displayed
at the processor panel by the following
method., Switch on the main power switches
on the keyboard; elect the desired profile
(Pigure 6) by pressing the coinciding
profile button and then enter the time. As
soon as the time has been entered the dis-
play will read “Ready." At this point,
press the button marked "Tach" (Pigure 12).
The display will respond with "0045". The
c¢urrent scale factor enter new., This
statement is interpreted as “The current
tachometer scale factor is 0045." WNow enter
the new tachometer scale factor.

To enter the new scale factor use the four
digit form. For example, if the new factor
is 51, press 0051, then press the enter but-
ton "Ent Run" button shown in Pigure 12.
The new scale factor {s in the correct
memory location. At this point a word of



1.

Pigure 12. Keyboard Buttons

caution: the new scale factor is in Ram,
not Prom, this is not in hexidecimal form.
If the simulator is switched off and then on
again the Prom will load the original factoer
of 45 back into Ram and the new scale factor
will be lost. Of course.. the new factor can

. be re-entered but it oay also be

forgotten. Therefore, at the first
opportunity, program the correct scale
factor into the Prom using the profile gen-
eration process. ]

The tachometer scale factor is the number of
tachomecter pulses that occur when the loco-
msotive moves one thousandth of a mile (5.28
feet) .

To calculate the tachometer constant, Bea~
sure the locomotive's wheel circunference.
Deternine the number of tachomster pulses
per vwheel revolution. Divide the tachometar
pulses per whesl revolution by the locomo~
tive wheel circumference to produce tach
pulses per foot. Multiply this number of
5.28 to producs the scale factor.

It is sometimes necessary to adjust the
tachometer tach constant to produce agree-
ment between the displayed distance run by
the locomotive and the actual distance run.
This is done by changing the factor in small
increnents.

At this point the NEC Profile Simulator is
ready to operate although it is recommended
that a dynamic checkout ba conducted as
follows. To check the NEC Profile Simulator
for correct operation the locomotive shall
be at rest but ready to go. Jastruct the
iocomotive operator in the use of the speed

.profile head. Start the locomotive and the

profile simulator using the prooedure des-
cribed for the laboratory checkout. Allow
the locomotive operator the time needed to
assimilate the methods of operation. During
this period check that the actual distance
ron bz the locomotive {8 in agreement with
the distance displayed by the display head.
In those cases where discrepancies exist,

alter the tachometer calibration coeffi-
cients in small increments in the MEC Pro-
file Simulator to 3zero in on the correct
distance calibration.

4.4 OPERATION OF MNEC PROPILE SINIULATOR
DURING A TRST

Locomotive tests associated with speed pro-
file simulation are normally conducted over
thousands of miles and hundreds of hours of
operation. Because of this situation, the
NEC Profile Simulator is designed for use by
‘test locomotive crews or field test person—
nel in order to avoid the costs of engineerz-
attended operation.

Pollowing checkout of the NEC Profile Simu-
lator, as described in the preceeding sec-
tions, it is required that the correct pro-
£ile be selected at the profile simulator
keyboard before a test run may proceed. A
new roll of printer paper should be placed
in the text printer before each run. This
task is easily performed as described in the
text printer manual.

Experience has shown that the pertinent
points concerning a profile event will
appear on the text printer paper tape
record. Additional documentation describing
felevant test events 3ay be recorded in a
text record or log. -

Table 2 shows that station stops may be

included in the speed profile. These stops
are displayed by a posted speed of 0000 on
the NEC Profile Simulator display head. It
may not be advisable for the locomotive
operator to stop the consist at precisely
the point indicated by the simulator (phase
break, road crossing, etc.). Therefore, the
text printer will print out the distance
overrun in units of 1/100 of a mile, up to
ten miles. When the locomotive stops with
0000 in the posted speed window,. the NEC

Profile Simulator will start a time=delay of

ons minute. At the end of this one minute
time=delay, a beeper tone is sounded by the
simulator and the next speed will appear in
the "posted speed is" display.

The end of the simulated profile is indi-
cated at the display head (Figure 3) by
indicating "station stop" followed by speed
information that is zero.

4.5 ERECOVERY OF THE NEC PROPILE SIMULATOR

Before removing the NEC Profile Simulator
from a locomotive, £first ensure that the
battery supply isclation switch is open,
then disconnect the Carter Rotary Converter
leads from the locomotive battery.

Disconnect all simulator cables, including
the tachometer connection to the locomotive.
Release the mounting fasteners on the rotary
converter and the Boffman enclosure and then
renove the entire simulator system from the
locomotive. ’



Reassemble the NBEC Profile Simulator in the
checkout configuration and assess the systea
condition. Repair as necessary. .

5.0 TECHNICAL DESCRIPTION
S.l SOPFTWARE

The NEC Profile Sinulator i{s a microproces-
sor-controlled device. Microprocessor con-
trol is achieved by the iaplementation of a
series of softvare programs. These prograns
have been written -in full comment form to

allow a trained programmer to decipher the .

logic flow.
Appendix B contains the progran listings of
the following routines:

e NECOOC Duczipeibn of Program NEC

e NEC10C Restart and Interrupt Vectors
Addr 0000-0040

e NEC20C Initialization Program Addr
: 0100-0

® NEC30C Command Program

e NEC40C Profile Run Progran

® NECSIC Currzent Status Display Driver
® NECS2C Display Subrcuéino

e NECS3IC Upgrade Current Status
Display :

® NECSAC Updats Next Status Display
e NECS5C Printer Driver

e NECS6C Computer Time Difference
® NECS7C Convert 3CD to ASCII

® NECSSC Convert time and place in
Print Buffer

® NECS91C Elapsed Tine Interrupt
Routine

® KNEC92C Interrupt Routine for
Odoaeter

$.2 EARDVWARR

Appendix C contains a completa set of drawi-
ngs that describe the electronic appaczatus
of the NEC Profile Simulator. Where pos-
sible this hardware is off-the-shelf equip-
aent, supplemented by custom-designed and
fabricated devices as required to accomplish
the intended function.

Orawing 1116-480-0% (Appendix C) is a block
diagram of the entirze system and shows that
the 280 Central Processing Unit (CPU) inter-
acts with Ram, Eprom, the kayboard, input/
utput (I/0) intercface via a STD-BUS.

The speed and distance unit, the elapse
time module, and program comsunication:
interface are controlled dirsctly by the CPU
using the STD-8US.

The microprocessor (s a 2i{log 280, B8-bit
machine fabricated into a system by the Pro-
Log Corporation. Pi{qure 13 shows the Pro-
Log Corporation components installed in the
system card cage. Board 1 is the keyboarté
display card (Schematic 73030104973,
Asseably 7303D104974).

Board 2 {s the processor card wvhich alsc
contains both Ram and Bprom (Schematic 78032
processor card 280 CPU D103218; and Assembly
7803 processor card 280 CPU D103219).

Socard 3 is a special 1/0 board and is des-
cribed by drawings 1116~483-480-02 through
04. Supplemental to the special I/0 draw-
ings is the locator drawing that shows the
physicil positions of each inteqrated ciz-
cuit on the special I/0 board. Connectors
are designated as D8301 (1), DS302 (2),
08303 (3), and DS304 (4).

All of the electronics within the display
head appear on drawing 1116-483-480-01.
Note that only one set of displays are shown
on this drawing as both display sets are
wired identically. .

There are only three external extrance
points {n the system. Drawing 1116-483-480-
02 shows that the locomotive tachometer
signal enters on terminal D304. This signal
shall be Transistor-Transistor Logic (TTL)-
compatible.

Draving 1116-483-480-03 shows a 60 Hz clock
function generated by the cizcuit element
0306. This element of the circuit is des-
czibed by the Quest Electronics pamphlet in
Appendix 3, Pinally, system power enteczs
the card rack mother board,

\

OARD |

- Pigure 13, ProLog Microprocessor Components
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APPENDIX A

TEXT PRINTER MANUAL
INFORMATION




TEXT PRINTER MANUAL INFORMATION

The Text Printer utilized in the Northeast Corridor Speed Profile
Simulator is a Quick Printer II, catalog number 26-1155,
manufacturerd by Radio Shack, a Division of the Tandy
Corporation.

Listed in the Text Printer Manual contents are:

Controls and Functions

Paper Loading Instructions
Connection '
Power~-Up Messages

Using the PRINT Mode Switch
Output to the Quick Printer II
Special Features

Details of Operation

Assembly Language Output
Using with a Serial Output Device
If You Have Problems

Care and Maintenance
Specifications

Schematic Diagram



al
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PROGRAM LISTINGS



1000
1818
1028
1830
1940
1959
1860
1078
1080
1990
18RO
1086
10C0
1900
16EQ
19FQ
1180
1110
1129
1130
1140
1150
1160
1170
1169
11906
11A0
1180
11Co
1100
11E9
11FB
1200
1210
1220
1230
1240
1250
1260
1270
. 12e8
1290
12A0
1280
12C0
izhe
12E0
12F0
1300
1310
1328
1338
1340

1358

1380
1390
13R6
13606
13C8
1306
13ED

13F8



1460
1410
1420
1430
1440
14350
1460
1470
1480
1490

18R

14B8
14C8
1400
14E0
14F0Q
15009
1510
1520
1530
1540
15506
15€0
157°a
1See
1598
15A0
15EQ
15C8
1508
15EQ
15F3
1800
1610
1628

1630

- 1640
1650
1668
1670
1688
1650
1600
1680
16C0
1600
16ED
16FQ
1700
i71e
1720
1730
1740
1750
1760
1770
1788
1750
17A6
1788
17C0
1700
17E0
17F0

AR
co
cD
EQ
20
D3
E3
13
1F
77
£
FF
4D
Fi
1E
20
23

i4
@S

281

ez

=14
30
21
B7
135
CD
FE
4D
=35)
DS
a2
1E
BD
20

FE
65

-y

EB

QF
Cs

7D
€5
a0
cs

€5

BF
oo
[4=]
03
E6

C3
a7
FE
83
CcS

EE
vl5)
BF
ES
AD
cs
oA
c3
BE



2800
9818
2820
#830
9840
P850
0360
2870
0850
0850
OSAD
PSB0
@sCo
oS00
9SED
P8F D
9509
@510
0520
0530
0540
8950
3960
P70
8980
8999
83R8
0SB0
e5ce
8500
O9ED
@SFO
BROS
BA1B
8R20
PR30
BR4O
BRSO
BREB
PR7O
PREB
BASO
BRAS
BABO
BACO
BADD
ORED
BAFOD
6800
0B10
8820
28238
@B4B
8BS0
BEED
BB70
8BSO
8BS0
@BRO
PEB0



8BCa
2B0B
oBEQ
oBFO
oCBo
oCc1e
gCeo
BC36
8C4e
8C30

eCen

BCre
8Cso
oC38
oCRe
eCEo
ecce
8Coe
BCEQ
BCFB
2080
ablu
sb28
820
oD4d
ab3o
ohER
5] 7rg )
5]84=15)
80se
B0AB
eben
(510 515]
71000 0)
8DEB
a0FB
BEGQ
pE1Q
BE20
OE3D
PE4Q
BESE
PESB
BETO
OERQ
BESO
BERG
QEBO
BECG
OEDD
PEED
BEFQ



aF s
eF 10
BF20
arF2e
oF4Q
8F56
. BFE8
(5] g™
oFgn
BF9Q
OFRO
BFBG
OFCo
8FDe

OFES.

BFF®

45
41
a0
20
41

33

4D

36
48
37
43

o0
FF
FF

48
48
41
1%}
4E
33

45

36

41

37

S3

D
FF

FF

43
45
54
4F
47
oD
52
20
3R
56
3R

a3

@D
FF

FF

4E
41
20
93
45
20
43
T
36
45

37

45

2E
FF
FF
FF

44
44
4D
54
44
20
50
41
36
20
37
44

FF
FF
FF

20
20
49
45
oD
S4
28
a3
ab
42
3A

39
FF
FF
FF

30
31
4%
20
20
20
4c
20
54
45
37
54
20
FF
FF
FF

30
31

45
92
20
o3
20
48
e
aD

49
FF

FF
FF

3R
31
32

45

4F
20

43

20

4F
20
@D
4F

FF
FF
FF



1800
1618
1820
1826
1040
1850
1968
1079
1886
18398
18RG
1986
19Ce
1808
18E0Q
19FQ
1100
1116
11206
1120
1140
1158
1168
1170
1188
1190
11R8
1160
1108
1100
11E0
11FQ
1200
i2ie
12206
12306
1246
1250
12€0
1270
12608
1256
12A9
1280
12Co
1200
12EB
12F0
13006
1318
1320
1330
1348
1356
13606
1378
1388
13308
13A0
1360



16406
1650
16€06
1670
1628
1€380
16R0
1680
1€Co
1600
16E0
16F8
1786
1710
17209
1730
1740
1750
1768




1773
g =15
1780
17AB
17EQ
17Coe
17086
17EDQ
17F8

8808
51=33%)
ee2e
@830
8349
8838
[51=15]
aevra
oS
88508
0SAY
peea
esCe
B3Do
OeEQ
Q8F B
8380
2318
8sca
9938
8348
8354
B83en
BS7E
@350
2984
89Aa3
29E8
@9C0
a9o0e
82ED
BSFAQ
gRea
BALB
PAZH
BRZ1
BA4B
BRSB
ORED
5] 2 o]
(5] g1=1%
8Ase
PRRG
BARBB
BRIZB
BRDLA
BRED
BRFQ



BEBQD
BELQ
BE20
GE30
BE40Q
BESO
QESEB
BETS
BESH
9ESQ
PERD
BEBB
BECOD
BED®
BEE®
QEFE
BFQG
eFle
BF20
QF38
oF4d
BF 308
BFE0
BF 7O

-. BFB80

BFSe
9FAB
BFEB
oFCo

oFDo
aFFQR

FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF

FF
FF

FF
FF

FF
FF
FE
FF
FF
FF
FF
FF

FF

FF

FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF.

FF
FF
FF
FF
FF

FF

FF
FF
FF
FF
FF

FF



9B00
eBioB
(5] =l
eB36
BE48
ABI0
8pso
eBvo
6B20
8B29
eeRe
BBES
-8BCH

- BRDA

BBED
OBFB
8Ccse
Bcie
ocza

oCs3e

BC40
8cse
1310015
ACT8
acew
B30
acre
QCceER
acca
achae
BCER
BCF@
BDer
eblo
ab2e
o030
pb4p
15]91213]
abes
07T
7] 1=1%)
(%]ok015)
15]91215]
@DEB
B80Ce
1511 e]%]
B0EB
BDF@

FF
FF

FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF



-00100
00110
00120
00130
00140
001350
80160
00170
00180
00190
00200
00210
60220
00230
00240
002350
00260
00270
00280
00290
60300
00310
00320
00330
00340
00350
00360
00379
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
005460
00570
005890
00590
00600
004610
00620
‘806390
00640
00450
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PROGRAM NECOOC

PROGRAM NEC IS THE CONTROL PROGRAM FOR THE ENSCO
INC. N.E.C. PROFILE SIMULATOR. THE SIMULATOR PROVIIDES
SFPEED CHANGE INFORMATION TO A LOCOMOTIVE ENGINEER
ALLOWING HIM TO SIMULATE A TRAIN MOVE ALONG A TRACK
OTHER THAN THE ONE HE IS ACTUALLY ON.

THE SIMULATOR REQUIRES ONLY A TACHOMETER SIGNAL
FROM ONE OF THE LOCOMOTIVE WHEELS. TACH COUNTS PER
HHEEL REVOLUTION AND HHEEL SIZE ARE PROVIDED IN THE
PROGRAM AND MAY BE CHANGED FROM THE CONTROL PANEL IF
REQUIRED. ’ :

THE SIMULATOR PROVIDES THE FOLLOWING OUTPUTSS

1. THE CURRENT POSTED SPEED, CURRENT TRIP
MILEAGE, AND TRIF ELAPSED TIME,

2. THE NEXT POSTED SPEED, THE MILEAGE AT WHICH
THAT SPEED BECOMES THE POSTED SPEED, AND
THE TIMETABLE TIME OF THE SPEED CHANGE.

3. DURING SIMULATED STATION STOPS AN AUDIO
BUZZER WILL SOUND TWICE AT 30 SECONDS
BEFORE THE END OF THE STOP PEROID AND ONCE
AT THE END OF THE STOP PEROID. ,

4, A PRINTED RECORD OF THE TRIP PROFILE AS RUN
INCLUDING THE ELAPSED TIME AT EACH SPEED
CHANGE, THE AVERAGE SPEED DURING THE LAST
SPEED BLOCK, AND OTHER INFORMATION.

S. A DISPLAY OF THE DISTANCE TO THE NEXT SPEED
CHANGE.,

- THE PROFILES ARE STORED IN AN EPROM AND CAN JE
STARTED AT ANY POINT AS REQUIRED.

SUBPROGRAMS MAKING UF PROGRAM NEC ARE!
NEC00C DESCRIPTION OF PROGRAM NEC
NEC10C~-RESTART AND INTERRUPT VECTORS

ADDR 0000-0040
NECZ20C--INITIALIZATION PROGRAM

ADDR 0100-0
NEC30C--COMMAND PROGRAM
NEC40C~-~PROFILE RUN PROGRAM
NECSBC THRU NECS9PC---MISC. SUBROUTINES
NECS1C--CURRENT STATUS DISFLAY DRIVER
NECS3C--UPDATE CURRENT STATUS DISPLAY
NECS4AC--UPDATE NEXT STATUS DISPLAY
NECSSC--PRINTER ORIVER
NECS4C--COMPUTE TIME DIFFERENCE
NECS7C--CONVERT BCD TO ASCII
NECS8C--CONVERT TIME AND PLACE IN PRINT BUFFER
NECS52C--NEXT STATUS DISFLAY DRIVER
NECP0C THRU NEC99C---INTERRUFT ROUTINES
NEC?1C--ELAPSED TIME INTERRUFT ROUTINE

EXTERNAL VECTORS AND CONSTANTS



2000
2000
2002
2004
2005
2007
2009
200A
0001
2000
200E
200F
2010

2011
2012
2013
2015
2018
2017
0908
0003
poo2
0003
0003
0002
0003
2100
2100

2101

2108
210A
2108
210D
210E
210F
2110
2111
2112

2119
2118
211C
211E
211F
21290
2121
2122

2123

S353
0000

0000
0000

6000

00
00

00
g9

0030
00
00
00

48 4S
6000
3A
0000
3A

41

0660
00670
00680
00690
00700
00710
00720
00730

00740

00750
00760
00770
00780
00790
00800
00810

008290
00830
00840
00850
00860
00870
00880
00890
60900
00210
009290
00930
00940
009S0
00960

00979
4E 44
00980
009990
01000
010190
01020
010390
01040
010S0
01060
44 20
01070
01080
01090
01100
01110
01120
01130
01140
01130

CR EQU
?
i MEMORY MAF
ORG _
DEFH
TACHCT DEFH
PROFIL DEFE
STIME DEFW
SMILE DEFW
LINCNT DEFE
LINFNT DEFHW
DEFS
DTIMES ODEFB
DTIMEM DEFE
DTIMEH DEFE
CODO01 DEFE
COOOL  DEFE
CODOH  DEFE
CSFD DEFH
CSEC DEFE
CMIN DEFE
CHR DEFE
DEFS
CEODO  DEFS
CBSFD  DEFS
CBTIME DEFS
NEQODO  DEFS
NESFD  DEFS
NETIME DEFS
ORG
FEHND  DEFB
DEFM
20
DEFW
DEFM
DEFH
DEFM
DEFE
PETIME DEFE
DEFE:
PAHEAD DEFEB
DEFM
20 ‘
DEFH
DEFM
DEFH
DEFM
DEFE
PATIME DEFE
DEFE
LINEZ DEFE
LINE3 DEFM

0DH

2000H
S353H
0000H
00H
0000H
0000H
00H
0000H
1H
00H
00H
00H
00H

00H
60H
0000H
00H
00H
00H
8H

3H

2H

3H

3H
2H
3H
2100H
OFH

‘BEHIND
00H

l:l
0000H
l;l
00H
00H

CR

0FH
‘AHEAD

0000H

’r e

0000H

00H

00H

CR

CR

‘AT MILE

1CARRIAGE RETURN

$SYSTEM RUNNING CONSTANT
; TACHOMETER CONSTANT
}PROFILE IDENTIFIER
tSTARTING ELAFSED TIME
$STARTING MILES

$OUTPUT LINE COUNTER
$OUTPUT LINE POINTER
$NOT USED

¢+ TIME DIFFERENCE (SEC)

s+ TIME DIFFERENCE (MIN)
$TIME DIFFERENCE (HR)
$CURRENT ODOMETER 0.001 MILE

tCURRENT ODOMETER 0.1 MILES
{CURRENT ODOMETER 10 MILES
$+CURRENT POSTED SFEED
tELAPSED TIME (SEDQ)

H (MIN)

H (HRS)

$NOT USED : L
$CHANGE BUFFER CURRENT 0ODO
CURRENT SPEED
CURRENT TIME

NEXT 0DO

NEXT SPEED

NEXT TIME

"o WE 9o P we

$PRINT BUFFER (LARGE LETTERS
$LINEL
$HRS

$MIN -

$SEC
{LARGE LETTERS

$HRS
$MIN

$SEC



0003
212E
212F
2130
2131

2132

- 21337

2147

2148

2151
2183
2154
2158

215k
2160
2181
2162
2163

2178
2179

217F
2181
2182
2184
2185
2186
2187
2188

2196
219C

21A2
21A4
21A5
21A7
21A8

20

4D

54

44

S 44

46

50
44
41

20

41

49 4C
01160
01170
01180
01190
01200
01210
012290
45 44
20 43

01230
012490
52 4F
01250
01260
01270
01260
4F 20
01290
01300
01310
01320
01330
20 4S
20 54
53

01340
01350
20 20
01360
01378
01380
01390
01400
01410
01420
01430
48 4F

S6 4%

01440
01450

20 20

PMILE
LINE4
LINES
20 S3

a8 41
LINES
4D 20
FCSFD

LINE7
20 20

PNSFD
LINES
LINE?

4C 41
49 4D

LINELO

PCTIME
LINELL

SS 4C
20 42

LINELZ

01460 -

01470
01480
01490
01500

DEFB
DEFM

DEFN
‘DEFM
DEFN
DEFM
DEFB
DEFE
DEFE
DEFM
44
35

DEFE
DEFM

DEFW
DEFM
DEFW
DEFM
DEFE

3H tMILES

v 2 e

00H © $TENTHS .
00H $ HUNDREDTHS

CR

CR

‘POSTED SFEED CHANGED”

CR
‘ FROM

0000H $HUNDREDS AND TENS
00H CURRENT SPEED

CR .

4 TO 4

0000H

00H $NEXT SPEED
CR :

CR

‘TRIF ELAPSED TIME WAS‘

CR

’,

0000H ' ${HRS
I:I ~

0000H $MIN
':I

00H

00H {SEC
CR

‘IT SHOULD HAVE BEEN’

CR

0000H +HRS

4 o7 .
0000H $MIN

LN
.

00H



2182 88

21AE 0D
21AC 0D
21AD 0D

0000

gigbg PNTIME

01S30 LINE13
01540 LINE14
01550 LINELS
01560
01570
01580

00000 TOTAL ERRORS

BEFE  RAM
DEFE CR

DEFE CR

DEFE CR

END

$SEC



0880
0810

0840 -

0800
0800 -
RT
0801
0804

eo1is8
0g1i8
001A
001C
001E

06800

F3

310030
C38008

0008
1008
4008
0008

0-400
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
002350
00260
00270
00280
00290
00300
00310

00320
00330
00340
00350
00360
80370
00380
00390
00400
00410
00420
00430
00440
00450

00000 TdTAL ERRORS

H

+ PROGRAM NEC10C

M .

+ VERSION 1.0 12711779 "CONNER

H

¢+ RESTART AND INTERRUPT VECTORS

' .

H THIS PROGRAM PROVIDES RESTART AND INTERRUFPT VECTOR

+ ADDRESSES FOR THE NEC PROFILE SIMULATOR. ALL UNUSED

? RESTARTS ARE VECTORED TO LOCATION 000CH. :

V

H

¢ EXTERNAL VECTORS '

: .

NEC20C EQU © 0880CH $START OF INITIALIZATION

NEC91C EQU 0810H $START OF ELAPSED TIME
$+INTERRUPT SERVICE ROUTINE

NEC?2C EQU - 0840H - +START OF ODOMETER

_#+INTERRUFT SERVICE ROUTINE
’
. ORG 0800H )
NEC10C DI $DISABLE INTERRUFTS ON RESTA
LD SP,3000H ‘ $SET STACK AT TOP OF MEM
JP NEC20C #G0 TO INITIALIZATION PGM
: .
’ ) .
¢ THE FOLLOWING MUST BE INSERTED IN TO THE MP-3 PROM
H .
ORG . 0018H
RST18 DEFH NEC10C $CTC1 CHO VECTOR TO 0800H
DEFHW NEC?1C $CTC1 CH1 VECTOR TO NEC91C
DEFHW NEC?2C . $CTC1 CHZ2 VECTOR TO NEC?i1C
DEFH NEC10C +CTC1 CH3 VECTOR TO 0800H
H .
H
END NEC10C



CEQDO
€0D001
CSFD
LINE1D
LINELS
LINES
NEODO
FEHND
FNSFD
TACHCT

2020
2010
2013
2179
21AD
2148
2028
2100
2160

2002

CESPD
CODCH
DTIMEH
LINE1l
LINEZ
LINE7
NESFD
FETIME
FNTIME

2023
2012
200F
2188
2122

2155

2028

210F
21A9

CETIME
CoDaL
DTIMEM
LINEL2
LINE3
LINESB
NETIME
FCSFD
PROFIL

202S
2011
200E
219C
2123
2162
202D
2153
2004

CHR

Cr
DTIMES
LINEL13
LINE4
LINE?
FAHEAD
PCTIME
SMILE

2017
000D
200D
21AE
2132
2163
2111
2186

2007

CMIN
CSEC
LINCNT
LINE14
LINES
LINPNT
PATIME
PMILE
STIME

2016
2015
2009
21AC
2133
2004
2120
2130
2005



NEC10C

0800

NECZ20C

0880

NECP1C

0810

NEC?2C 0840

RST18

0018



- 00100

4
: 00110 3 FROGRAM NEC20C
00120 ;
* 00130 ;3 VERSION 1.0 12/7/79 CONNER
- 00140 ;
00150 3 '
00160 3 INITIALIZATION PROGRAM
00170 3 .
00180 ; THIS PROGRAM TURNS OFF ALL DISPLAYS, CHEKS POWER
00190 ; ON RESTART (FIRST TWO MEMORY LOCATIONS DO 'NOT CONTAIN
00200 ; S3H), INITILIZES THE CTC’S AND USART, AND THEN OUTPUTS
00210 ? A LIST OF COMMANDS ON THE PRINTER AS A TEST.
00220 ; )
g0230 ;
00240 ;3 CONSTANTS AND EXTERNAL VECTORS
0900 00250 NEC30C EQU 0900H $START OF CMD PROGRAM
0000 00240 NECSSC EQU 0DOOH $START OF LINE PRINTER
0D0A 00270 NECSSA EGQU 0D0AH : $START OF CHARACTER PRINT
00FC 00280 CDSPLY EQU O0FCH $PORT ADDR CURRENT STATUS
00FD 00290 NDSPLY EQU 0FDH $PORT ADDR NEXT STATUS
00FE 00300 MDSFLY EQU OFEH +PORT ADDR MILES TO GO
pois 00310 CTC1V EQU 18H $CTC#1 INTERRUPT VECTOR
-00F0 00320 CTC10 EQU GFOH . $PORT ADDR CTC1 CHO
0047 80330 CTCi0C ERU 474 $tCTC#1 CH 0 CONTROL WORD
- 00340 + INT DISAVLED, CNTR MOODE
00350 sNEG EDGE, TC NEXT, START
0000 003460 CTC10T EQU G0H $TC=256 USART F=610 HZ
0CF1 00370 CTC11 EQU OF1H $PORT ADDR CTC1 CH1
0047 00380 CTC1i1C EQU 47H $+CH 1 CONTRLO WORD
083990 +SAME AS CH O
603C 60400 CTC11iT EQU 3CH $TC=60 FOR 1 SEC
00F2 00410 CTC12 EQU 0F2H $PORT ADDR CTC1 CH2
0047 00420 CTC12C EQU 47H +CH 2 CONTROL WORD
00430 $SAME AS CH 0
00F3 00440 CTC13 EQU 0F3H sPORT ADDT CTC1 CH3
0047 00450 CTC13C EQU 47H sCH 3 CONTROL WORD
00460 ’ ‘ +SAME AS CH 0
0020 60470 CTC2V EQu 20H +CTC#2 INTERRUPT VECTOR
00F4 00480 CTC20 EQU 00F4H . $PORT ADDR CTCZ2 CHO
00FS 00490 CTC21 EQU 00F3SH +PORT ADDR CTCZ2 CH1
00F& 00500 CTC22 EQU C0O0F&H $PORT ADDR CTC2 CH2
00F7 00510 CTC23 EQU 80F7H +PORT ADDR CTC2 CH3
2102 00520 TACH EQuU ‘2102H +ADDR OF TACH CONSTANTS
0010 00530 TC1 EQu 10H $+ TACH CONSTANT 1
0001 00340 TC2 EQU 01H $ TACH CONSTANT 2
00F8 00550 USARTD EQU 00FBH +PORT ADDR USART DATA -
00F9 00560 USARTC EQU 00F9H $+PORT ADDR USART CTRL
00E? 00570 USARTM EGQU 0E?H $USART MODE CONTROL WORD
. 00580 +D7=1,D6=1 --2 STOP BITS
00590 ] ¢05=1,D4=0 --EVEN PARITY
004600 H . DISABLED
00610 - $D3=1,D02=0 --7 DATA EITS
00620 . +01=0,D0=1 --X1 CLOCK
0011 00630 USRTER EQU 11H $RESET ERRORS (BIT D4)
004640 tENABLE TRANSMIT (EIT DO)

000D 00650 DSPLOF EQU 0DH +DISPLAY BLANKING CHAR



0F 00
2200

000D

0880
0880
0882
0884
0886
08s8
0884
088C
088D
088F

0891
0894

0896
0897
0899
0894
089€
0890

089F
08A1
08A4
08AS
08A8
0BAE
08AD
08AF
08E2
08E:3
08E4

08ES
08E7
08EaA
08EC

08EBF
88C1
08C3

3E0D
D3FC
D3FD
Cs10
FEQD
20F6
AF

D3FE
D3FC

210021
3ES3

BE
2006
23
EBE
2002

1820

3E00
210021
77
110120
010010
EDE&0
3ES3
210021
77

23

77

3E10
320221
3E01
320321

EDSE
3E18B
D3F0 °

00640
00670
00480
00690
00700
00710
00720
00730
00750
007460
00770
00780
00790
60800
00810
00815
00820

00830 .

00840
00850
00840
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
01010
01020
01030
01040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210

+ADDRESS OF PRINTER QUTPUT
+ADDRESS OF PRINT BUFFER
{CARRIAGE RETURN CHARACTER

$BLANK ALL DISPLAYS
$ADDR OF NEXT DISPLAY
3 FINISHED?

$CLEAR MILES-TO-GO DISPLAY
$ TURN OFF BEEPER

RESTART

‘$START OF RAM

¢+ TEST. VALUE NOT IN MEMORY
+IF POWER JUST TURNED ON
$IS IT IN FIRST LoOC?

tNO, THEN ZERO AND SET UF
$CHECK NEXT LOC

+MEM OK, SET UP CTC’S

IT IS USED ONLY AT

sHL POINTER TO SOURCE
$CLEAR FIRST LOC

+DE POINTER TO DEST.
$8C NUMBER OF BYTES
+BLOCK CLEAR -

$TEST BYTE

$START OF RAM

$SET TACH CONSTANTS

$SET INTERRUFT MODE
$LOAD INTERRUFPT VECTORS

PTRDTA EQU 0F0O0H
FEEHND EQU 2200H
CR EQU 0DH
H -
;
;
ORG 0880H
NEC20C LD A,DSPLOF
NXTOFF  OUT (CDSFLY),A
ouT (NDSPLY),A
ADD A,10H
cP 0DH
JR NZ,NXTOFF
XOR A
ouT (MDSPLY) ,A
ouT (CDSFLY) ,A
*
14
’
} ROUTINE TO CHECK FOR COMPLETE
4 1
CHKRAM LD HL,2100H
LD A,S3H
cpP (HL) .
JR NZ,ZMEM
INC HL
cP (HL)
JR  NZ,ZMEM
: JR SETCTC
:
? : .
; THIS ROUTINE ZEROS ALL MEMORY,
; POWER ON,
14
IMEM: LD A,00H
LD HL,2100H
LD (HL) &
LD DE,2001H
LD BC,1000H
LDIR
LD A,53H
LD HL,2100H
LD (HL),A
INC HL
LD (HL) , A
; .
3 PUT WHEEL SIZE AND PPR INFO HERE
LD A,TC1
LD (TACH) ,A
LD A,TC2
LD (TACH+1),A
’
14
SETCTC 1IM 2
: LD - A,CTCIV
ouTt (CTC10),A



08C3
08C7
08C9
08CE
08CD
08CF
0801
0803
08DS
08D7
0809
08DE
0800
0BE0D

08E4
08ES
08E9

0BEE
08ED
0BEF
08F1
08F3
08F 4
08F9
88FC
08FF

0902

0905
0908
090E
090D
0EDO
0EDO

0EE0
QEE1
0EEZ2

0EFA

0000

3E20
D3F4
3E47.
D3F0
3E00:
D3F O
3E47
D3F1
3E3C -
D3F1
3E47
D3F2
3A0221
D3F2
3E47
D3F3
3A0321
D3F3°

3EE?
D3F?
3E11
D3F?
21D00E
CDGOOD
CDO00OD
CDOO0QD
CDo0oD
21000F
110022
010001
EDEO

C30009

20

20 20 2
4F 20 2

0D
0D
20
53 S0
4F 46
4D 55

0D

01220

01230
01240
01250
01260

01270

81280
01290
01300

- 01310

01320
01330
01340
01350
01360
01370
01380
01390
01400
01410
01420
01430
01440
01450
01460
01470
01480
01490
01500
01510
013520
01530
01540
01550
01560
01570
01580
01390
01600
20 4%
49 4E
01610
01420
01630
435 44
4C 4S8
41 S4
01640
01650
01460
01670

00000 TOTAL ERRORS

LD
ouT
LD
QuT
LD
our
LD
ouT
LD
ouT
LD
ouT
LD
ouT

ouT
LD
ouT

) ~o e

ETURT LD
ouT
LD
- QuT
SAYHI LD
CALL
CALL
catL
CALL
LD
LD
LD
LDIR

we we

..

HELLO
4 S3
43 2E

20 S0
20 S3 49
4F 52

-e ve

A,CTC2V
(CTC20),A
A,CTCL0C
(CTC10),A
A,CTC10T
(CTC10),A
A,CTC11C
(CTC11),A
A,CTC11T
(CTC11),A
A,CTC12C
(CTC12),A
A, (TACH)
(CTC12),A
A,CTC13C
(CTC13),A
A, (TACH+1)
(CTC13),A

A,USARTM
(USARTC),A
A, USRTER
(USARTC),A
HL,HELLO
NECSSC
NECSSC
NECSSC
NECSSC
HL,PTRDTA
DE,PEEHND
BC,0100H

NEC30C

0EDOH

$LOAD CH CTRL HORDS & TC’S

{SET USART MODE
$RESET ERRORS AND ENAELE

$tSET POINTER TO MESSAGE
$PRINT ONE LINE

sMOVE PRINTER OUTPUT
$TO PRINT BUFFER
sNUMBER OF BYTES

$+GO TO COMMAND ROUTINE

tWAKEUP MESSAGE

‘ ENSCO INC.’

CR
CR

CR

. ¢ SPFEED PROFILE SIMULATOR’



CDSFLY
CTC10T
cTC12C
cTC21
HELLO
NECSSA
SAYHI
TC2
ZMEN

00FC
gooo
0047
09FS
0EDO
oDoA
08F3
0001
089F

CHKRAM
CTCi1

CTC13

cTca22
MDSPLY
NECSSC
SETCTC
USARTC

0891
00F1
80F3
00Fé
00FE
oDoo
08EF

00F?

CR
CTC11C

‘€TC13C

CTC23

NDSFLY
NXTOFF
SETURT
USARTD

000D
0047
0047
00F7
00FD
0es2
O0BER

00F8

cTC10’
CTC11T
cTCciv
€Tc2v

NEC20C

PEEHND
TACH
USARTM

DOFO
003C
0018
0020
0880
2200
2102
00E?

€TCi0C
CTCi2
CTC20
DSPLOF
NEC30C
PTRDTA
TC1

USRTER

0047
00F2
00F4
0000
0900
0F00
6010
0011



0E:70
0ACO
0D&0
0D20
0000
00F1
90C1

00F2
00C1
2110

- 2113

1000
00FE
2109
2104
0000

0A00
0AC0
0A01
0A03
0A0S
0A07
0Ag?
0AdE
0AOE
0a1l
0Al4
0A16
0A18
0A19
0A1C
g8AlF
0A22
0A25
0A28
042k
0A2D
0A30

FE
3ECL
D3F2
185F
3EC1
D3F1
CDb2900D
CD&00OD
3A0921
FEGO
280D
3D
320921
2A0A21
CDoogD

220/21

DD7E02
FDEEO2
3843

DD7ED1
FDEBEO1

48198

00120
00130
00140
00150
00140
001790
00180
00190
00200
00210
00220
60230
00240
00258
00240
00270
00289
00290
80300
00310
00320
00330
00340
00350
00360
00378
00380
00390
00400

60410

00420
00430
60440
60450
00440
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00370
00580
00S90
00600
00610
00420
00630
00640
00650

WO WE WO Ve e WE W We Ve Ve B VS Ve woos

NEC4LC
NEC42C
NECS3C
NECSAC
NECSSC
CTC11

CTC11C

cTC12
CTCi12C
CURRNT
CSFD
NEXT
MDSFLY
LINCNT
LINPTR
ZERO

.
!

NEC40C

LOOFE

LOOFA

CONT

VERSION 1.0

PROGRAM NEC40C

12713779

CONNER

TﬁIS PROGRAM CONTINUALLY UFDATES THE DISFLAYS

WITH CURRENT INFORMATION,
CHANGE , AND OUTFUTS DATA TO THE PRINTER IF THERE
IS DATA IN THE BUFFER.

CHECKS DISTANCE FOR SPEED

REG IX IS THE CURRENT STATUS POINTER
REG IY IS THE NEXT STATUS POINTER

EQu
EQU

EQU

EQU
EQU
EQU
£Qu

EQU
EQU
EQU
EQU
EQu
EQU
EQU
EQU
EQU

ORG
EI
LD

EXTERNAL VECTORS AND CONSTANTS

0670H
0ACOH
0040H
0D20H
0DoCoH
OF1H
GCiH '

OF2H
0CiH |
2110H -
2113H
1000H
OFEH
2109H
210AH
00H

0A00H

A,CTC12C
(CTC12),A
WTACH
A,CTC11C
(CTC11),A
NECS4C
NECS3C

A, (LINCNT)
ZERO
Z,CONT

A
(LINCNT),A
HL, (LINPTR)
NECSSC
(LINPTR) yHL
A, (IX+2)
(IY+2)

C o, NOCHNG

Ay FIX+1)
(IV+1)

$PRINT SPEED CHANGE INFO
${STATION STOP

{CURRENT DISPLAY UPDATE
$NEXT DISFLAY UPDATE

+LINE QUTPUT DRIVER
{ADDRESS OF CTC1 CH1

$+CTC1 CH1 CTRL WORD
{ENAELES INTERRUFTS
${ADDRESS OF CTC1 CHZ2

+CTC1 CH1 CTRL WORD
{ADDRESS OF CURRENT STATUS
$CURRENT POSTED SFEED
+ADDRESS OF NEXT STATUS LIST
+PORT ADDR MILES TO GO
+ADDRESS OF LINE COUNTER
$ADDRESS OF LINE POINTER

+ACCEPT INTERRUPTS
+START TACH

tHAIT FOR TRAIN TO START
;START ELAPSED TIME CLOCK

tUPDATE NEXT STATUS
tUPDATE CURRENT STATUS
$ANY DATA TO OUTPUT?

$NO, CONTINUE

s+ YES, OUTPUT A LINE

$SAVE LINE COUNT

$GET LINE POINTER

tOUTPUT THE LINE

$SAVE LINE FOINTER

$CHECK DISTANCE CODG>=NODO

$CODO<NODO



0A33
0A3S
0A38
0A3E
0A3D
0A3E
0A40
0A43
0A46
0A49
0A4C
0A4F
0AS2
0AS4
0AS7
0ASE
0ASD
0ASE
0A60
0A61
0R&3
Fl

0Aés
0AS?
0AsC
0A4E
0A70
0A73
0A76
0a77
0A79
0AZE
0A7D
0A7F
0AS0
0AB1
0A83
0ASS
0A87
0A89

0000

383F -
DD7E0D
FDEEOO
3833 -
AF
D3FE
CD700E
FD7E03
DD7703
FD7E04
DD7704
110800
FD19
CD200D
ED4£:1321
3E00
E8
2010
E?
200D
CDCO0A

DD7EDOQ
DDEEODOQ
28FE
1897
FD7E01
DD9401
27
FE40
3804
2802
188F
3c

27
Ce27
Ce27
F&603
D3FE
C30ED0A

00460
004670
004680
00690
00700
00710
00720
00730
00740
00750
00760
00770
0067860
00790
00800
00810
00820
00830
008480
00850
00860

00870
00880
00890
00900
00910
00920
00930
00940
00950
00940
00970
00980
80990
01000
901010
01020
010390
01040
01030
01060
01070

00000 TOTAL ERRORS

WTACH
WMOVE

NOCHNG

LESS4

-e we

END

C, NOCHNG .¢+CODO<KNODO

A, (IX)

(IY)

C, NOCHNG $CODO<NODO

A {CLEAR MILES TOGO DISFPLAY

(MDSPLY),A

NEC41C s TIME FOR CHANGE

A, (TY+3) $GET SPEED

(IX+3),A $MOVE TO CURRENT

A, (IY+4)

(IX+4),A

DE,0008H $MOVE TO NEW STATUS

IY,DE

NECSA4C sDISPLAY NEW NEXT STATUS

BC, (CSPD) $GET CURRENT SPEED

A,ZERO

] $100S=0

NZ, NOCHNG : ¢NO, SPEED > 0

c +10S & MPH=(Q?

NZ , NOCHNG $NO, SPEED>0

NEC42C $YES, SPEED=0 DO STATION STO

A, (IX) $GET CURRENT 0DO .

(IX) $WAIT FOR TRAIN TO MOVE

Z,WMOVE

LOOPE $CONTINUE PROFILE

A, (IY+1) $GET NEXT CHANGE MILE

(IX+1) $SUBTRACT CURRENT MILE
+ADJUST FOR BCD

40H {MORE THAN 4 MILES?

C,LESS4 sNO

Z,LESS4 $NO

LOOPA $YES .

A $ADD A TENTH

A 1 X4

A

03H ¢SET LSBS TO 1

(MDSFPLY),A +DISPLAY MILESTO GO

LOOPA



CTC12C -00C1
LOQFA 0AOE
NEC42C 0ACO
NOCHNG 0A70

CSFD
CURRNT
LOOFE
NECS3C
WMOVE

2113
2110_
0A07
0D60
0A69

CTC1i1
LESS4
MDSPLY
NECSA4C
WTACH

00F1
0A7F
00FE
0020
0A66

cTCiiC
LINCNT
NECA40C
NECSSC
ZERO

6oc1
2109
0A00
0060
0000

€TC12
LINFTR
NECA41iC
NEXT

00F2
210A
0E70
1000



0910
0910
0914
8917
091A
091D
0921
0923
0925
0929
092&
092D
0931
0933
0935
0939
093E
093D
0940
0943
0945

0D211021
21000E
CDDCO0S
cosoo7
FDa210010
FE14
2818
FD210014
FE1S
2810
FD210018
FE16
2808
FDzZ1001C
FE17
2003
21150E
CDDCO&
1E03
€D4D0s

00100
00110
00120
00130
00140
80150
00160
00170
60180
00190
Qo200
00210
00220
00230
00231
00232
20233
00234
00235
00236
00237
00238
00239
00240
00241
no0z42

00243

00244
06024S
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00340
00370
003840
00390
00400
00410
00420
00430
00440
80450

00460

00470
00480
004990
60500
00510

e VO Ve WE W VE VI Ve Ve WO Ve We

4
NEC40C
BLANKL
CSFD
C1Ci12
cTCi2C
CTC13
CTC13C
DISDTA
DSFLN
ENTRAD
MESSAG
RDONCE
SMILE
STIME
TACH
ONESEC

“e Ws we we v we

NEC30C

GTIME

. VERSION 1.0

PROGRAM NEC30C

01/12/80

. CONNER

THIS PROGRAM DISPLAYS MESSAGES ON THE 7303

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ORG
LD
LD
CALL
CALL
LD
cp
JR
LD
CP
JR
LD
cp
JR
LD
CF
JR
LD

LD
CALL

CALL

0A00H
0709H
2113H
O0F2H
47H
OF3H
47H
0742H
0737H
0640DH
04DCH
6780H
2107H
210SH
2102H
07€0H

0910H
IX,2110H
HL ,MSG1
MESSAG
RDONCE
IY,1000H
14H
Z,GTIME
IY,1400H
15H
Z,GTIME
IY,1800H
16H
Z,CTIME
IY,1C00H
17H
NZ,NEC30C
HL , MSG2
MESSAG
E,03H
ENTRAD

KEYEOARD/DISFLAY AND REQUESTS OPERATOR INFUTS
TO SET UP THE POINTERS TO BE USED FOR A PROFILE.

EXTERNAL VECTORS AND CONSTANTS

$START OF PROFILE RUN PGM
{ELANK LEFT DISPLAY

$ADDR OF CURRENT FOSTED SFED
$PORT ADDR OF CTC1 CH2
$+CTC1 CHZ CONTROL WORD
+PORT ADDR OF CTC1 CH3
$+CTC1 CH3 CONTROL WORD
tDISFLAY DATA SUEROUTINE
$DISFLAY N CHARACTERS
{ENTER ADDR SUERQUTINE
$7303 MESSAGE DUTPUT
t{READ ONCE SUEBROUTINE
+START MILE LOC

$START TIME LOC

$ TACH LOC

tONE SEC WAIT ROUTINE

. {CURRENT STATUS POINTER
$FPOINT TO FIRST MSG

$DISFLAY IT

tREAD A PROFILE KEY
sPOINTER TO F1 DATA
$WAS P1 PRESSED?

$YES, GET TIME

+NO, P2 DATA FOINTER
$WAS P2 PRESSED?

$YES, GET TIME

tNO, P3 DATA FPOINTER
$WAS F3 PRESSED?
$YES,GET TIME

$NO, P4 DATA FOINTER
tWAS P4 PRESSED?

$WAS NOT A FROFILE KEY
$FOUND PROFILE GET TIME
$tDISFLAY TIME MESSAGE
$DISFLAY POINTER

AREAD TIME (HHMM)



0948 220521
094E AF
094C EC
094D 200E.
094F ED
0950 2008
0952 220721
0955 221321
0958 1848

095Aa 21370E.

09SD CDDCOS
0960 1E03
0942 CD4D06

HS -

1965 220721
0948 110800
ILE LIST
096& 7C
096C FDEEDZ
096F 200A
0971 7D
0972 FDBEOD3
0975 3804
0977 280E
0979 1804
097E FD19
097D 18EC
097F 11FBFF
0982 FD19
0984 FD7EQO
0987 DD7700
098A FD7E01
098D DD7701
0990 FD7E0D2
0993 DD7702
0996 FD7E03
0999 DO7743
099C FD7E04
099F DD7704
0942 AF
09A3 DD770S
05A6 3A0521
09A9 DD7706
094C 3A0621
09aF DD7707
092 21510E
0985 0EDS
0987 1E00 .
0989 CD3707
e9eC CDBO0O7
09EF FE10
09C1 CAO000A
09C4 FE11
09C6 20F4
09C8 210221
09CE 1E0QO
02CD cD4207

00520

00530
00540
00530
80560
00570
00580
00590

00600

00610
00620
00630
00640
00650

00660
00470

00480
004690
60700
00710
00720

GMILE

FIND

80730 .

00740
00750
00760
00770
00780
60790
00800
00810
00820
00830
00840
00850
00860
008710
00880
00870
00700
00910
00920
00930
00940
009S0
00960
00970
00975
00980

180990

01000
01010
61020
01030
01040
01050

01060

NEXT
TOMUCH

GOoD

STTIME

RDY

WAIT

LD
XOR
CFP
JR
cF
JR
LD

LD

LD
CALL

CALL

CAaLL

(STIME) ,HL
A

H

NZ,GMILE

L

NZ,GMILE
(SMILE) ,HL
(CSFD) ,HL
STTIME

HL ; MSG3
MESSAG
E,O03H
ENTRAD

(SMILE) ,HL
DE,08H

A,H
{IY+2)
NZ, NEXT
A,L
(IY+3)
C)NEXT
Z,G00D
TOMUCH
IY,DE
FIND
DE,OFFFB8H
IY,DE

A (IY)

(IX),A

A, (TY+1)
(IX+1),A
A, (IY+2)
(IX+2),A
Ay (IY+3)
(IX+3),A
A, (IY+4)
(IX+4),A
A
(IX+5),A
A, (STIME)
(IX+46),A
A, (STIME+1)
(IX+7),A
HL , MSG4
c,8

E,00
DSPLN
RDONCE
10H
Z.NECA40C
11H
NZ,WAIT
HL, TACH
E,00
DISDTA

$SAVE STARTING TIME

1A=0

$HRS=07

+HRS:0 NEED TO GET MILES
$MIN=07?

$MIN>O0 NEED TO GET MILES
+ZERQ TIME, ZERO MILES
$ZERO SPEED

+GET READY TO RUN

$GET START DIST MSG

$READ IN MILES (HTMT)
$ (HTMT)=HUND, TENS,MILES, TENT

$STORE START MILES
tLENGTH OF EACH ITEM IN PROF

$FIND CLOSEST ITEM IN LIST
{HUND AND TENS THE SAME?

INO

$YES

$MILES AND TENTHS THE SAME
$STILL LESS :
JEQUAL, 0K

$GREATER L

$GET NEXT ITEM

;TRY AGAIN

$BACK UP 1 ITEM

$MOVE DATA FROM LIST

$SPEED

$SEC=0
$MOVE MIN
JMOVE HR

$READY MESSAGE

s 8CHAR MESSAGE

sRIGHT MOST DISFLAY
$DISFLAY MESSAGE

tREAD KEYS

tWAS RUN PRESSED?

+YES, START RUN

{NEED TO CHANGE TACH?

#NO, IGNORE ALL OTHER KEYS
$DISFLAY CURRENT TACH




0500
0903
0906
0909
09D0C
09DE
09EL
09E4
09ES
09ES
09E?
09EE
09ED
09EF
09F0
09F2

0E00
0EO0D

VE14
0EL1S

0E3S
0E37

0ESO
0ES1

0ESY

0E7S

0EB4

0000

CD0%07
CDE007
21590€
CDDCO6
1E03
CD4D0&
220221
3E47
D3F2
7D
D3F2
3E47
D3F3
7¢C
D3F3
18EE

20
20 52
43 48
4C 45
FF

20

20 45
54 41
45 4C
54 49
FF
20
20
54
4D
FF
24
24
20
49
S5
41
4F
20
45
s7

FF

B
w

)
(] 0 -

w

asrwvwym
NOPNW

om

b

01070
01080
01099

01100

01110

" 01120

55

20

3F

4E

S

41
4D

4E

s2

4C

20

S2

48
20

54
20

01130
01140
01150
01140
01170
01180
01190
01200
01210
01220
01239
01240
01250
4E 20

S0 S2

01260
01270
S4 45
54 49
S0 53
45 20
01280
01290
S4 45
54 49
as 20
01300
01310
41 44
01320
54 48
45 4E
20 46

01330
435 S2
20 20
01340
01330
01360
01370

00000 TOTAL ERRORS

CALL
CALL
LD
CALL
LD
CALL
LD
LD
ouT
LD
ouT
LD
-0UT
LD
ouT
JR

; _
ORG

MSG1 DEFHM

57 48 49

4F 46 49
DEFB

MSG2 DEFM

52 20 S3

4E 47 20

45 44 290

20 20 20
DEFEB

MSG3 DEFM

52 20 S3

4E 47 20

20 20 20
DEFSB

MSG4 DEFM

59 24

MSGS DEFHM

45 20 43

54 20 S4

41 43 S4
DEFM

20 4E 45

20
DEFB

:

;
END

BLANKL
ONESEC

HL ,MSGS
MESSAG
E,03H
ENTRAD
(TACH) ,HL
A,CTC12C
(CTC12),A
AL
(CTC12),A
A,CTC13C
(CTC13),A
A,H .
(CTC13),A
RDY

CEOOH

+DISPLAY TACH MESSAGE
+GET NEW TACH DATA

+SAVE NEW TACH
$1SET UFP CTC

+TACH CONSTANT

$WAIT FOR RUN

START OF KBD MESSAGES

‘ RUN WHICH FROFILE®?’

OFFH

* ENTER STARTING ELAFSED TIME ‘

0FFH

* ENTER STARTING MILE ‘

OFFH
‘xXREADYX’

* IS THE CURRENT TACH FACTOR *

 ENTER NEW-

OFFH



vtk
GMILE
MSG2
NEC40C
SMILE
WALT

§287
09SA
DELS

0Aa00 -~

2107
09EC

 §$%Bva

Go0oD
MSE3
NEXT
STIME

.
1333
0984
QE37
097E

2109

”
BIFLR
GTIME
MSG4
ONESEC
STTIME

L d
§952
0930
0ES1
07E0
09A2

,
ENFAAE
MESSAG
MSGS
RDONCE
TACH

§38
04DC
0ES?
6780

2102

FIRD°

MSG1
NEC30C
ROY
TOMUCH

LA
0EDD
0710
09E2
097F



00FC

0DD0
DDV

00D1
0DD3
0DD4
8DD&
0DD7
0008
0DD?
0DDE
200D
0DOF
0DE1
0DE2
0DE4
0DES
0DES
0DEA
0DEE
0DED
0DEF
0DF1
0DF3
0DF 4
0DFS
0DF7
0DF8
0DFA
0DFC
ODFE

0000

600s0
00060
00100
00110
00120
00130
00140
00150
00150

00170

o180
00190
00200

00210

80220
6023¢0
00240
00250
00250
00270
60280
00290
00300
00310

00320.

00330
00340
003350
00360
00370
60380

00390 -

00400
00410
00429
00430
00440
00430
00440
004790
00480
00490
00500
00510
00520
60530

00540

00550
003860
80570
ooc8s
00590
00600
00610
005620
00830
00640

00000 TOTAL ERRORS

’
’
; DISPLAY SUBROUTINE
F)
¢ CURRENT STATUS DISFLAY VERSION
14
; THIS SUBROUTINE WILL OUTPUT DATA IN A-REG TO
; DISFLAYS IN C~REG. TWO DISPLAYS ARE ADDRESSED
; UNLESS THE HIGH NIEBLE OF C-REG IS ZERO.
{ DISFLAY 0 IIS ALWAYS TURNED OFF BY THIS
; SUBROUTINE.
’
: REGISTERS WHEN CALLED
: A= BCD DATA
; C= BCE ADDRS OF DISPLAYS
?
H REGISTERS ON RETURN
; A= CHANGED
; B= CHANGED
; C= CHANGED
’ K
DSPLY  EQU OFCH ;PORT ADOR OF DISPLAYS
H
, ORG 0DDOH
NECS1C PUSH AF { SAVE DATA
LD A, 0FOM
AND c ¢ CHECK FOR ONE ADDR
JR Z,ONLY1
LD B.A $ ADDR OF HIGH DISPLAY
POF aF . -
PUSH AF ' :
SRL A $MOVE HIGH DATA TO LOW
SRL A '
SRL A
SKL A
OR B : COMBINE ADDR & DATA
ouT (DSPLY) ,A '
AND OFH , {CLEAR DISPLAY LATCH
ouT (DSFLY),A :
ONLY1 LD A, OFH
AND c ;CLEAR HIGH BITS
SLA A $MOVE LOW BITS HIGH
SLA A
SLA A
SLA A
LD B,A {SAVE ADDR
POF AF ;GET DATA
AND OFH $MASK OUT HIGH BITS
" DR B $COMBINE DATA & ADDR
ouT (DSPLY),A
AND OFH {CLEAR DISPLAY LATCH
ouT (DSFLY) ,A :
RET
: _
:
:
END

FROGRAM NECS1C




DSFLY 0OFC  NECSIC 0DDO ONLY1 0DES



00FC

0DD0
D090
00D1
0003
0DD4
00Dé6
0007
0008
0009
0008
6opb
0DDF
0DE1L
0DEZ2
"0DE4
0DES
0DESB
0DEA
0DEE
0DED
0DEF
0DF1
00F3
00F4
00FS
0DF7
0DF8
0DFA
0DFC
O0DFE

FS
3EFD

2812
47
Fi
FS
CRB3F
CE3F
CEBSF
CE3F
E0
D3FC
E&60F
D3FC
3EOF
Al
ce27
cez27
ce27z
ce27z
47
Fl
E&4OF
E0
D3FC
E&OF
D3FC
ce

00050
00060

00100
00110
00120
00130
00140
00150
00160

- 00170

00180
00190
00200
00210
80220
00230
00240
00250
00260
00270
00280
00290
60300
00310
00320
00330
00340
00350
00360
60370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00450
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630

o [0 %o o w4 0o e T4 TE NE Vo o Te B wo e b Ws Ve Ve e weve

FROGRAM NECS1C
DISPLAY SUBROUTINE

CURRENT $TATUS DISPLAY VERSION

THIS SUBROUTINE WILL OUTPUT DATA IN A-REG TOD
DISFLAYS IN C-REG. TWO DISPLAYS ARE ADDRESSED
UNLESS THE HIGH NIBBLE OF C-REG IS ZERO.
DISFLAY 0 IIS ALWAYS TURNED OFF BY THIS
SUBROUTINE. ’

REGISTERS WHEN CALLED
A= BCD DATA
C= BCE ADDRS QF DISPLAYS

REGISTERS ON RETURN

A= CHANGED
B= CHANGED ‘
C= CHANGED
SPLY EQU OFCH + . $PORT ADDR OF DISFLAYS
A ORG 0DDOM
NECS1C PUSH AF 3 SAVE DATA
LD A,OFOH .
AND c { CHECK FOR ONE ADDR
JR .Z,ONLY1
LD B,A ; ADDR OF HIGH DISPLAY-
POP AF '
PUSH AF
SRL A $MOVE HIGH DATA TO LOW
SRL - A :
SRL A
SRL - A ‘
OR B ; COMBINE ADDR & DATA
ouT (DSPLY),A
AND OFH $CLEAR DISPLAY LATCH
ouT (DSPLY),A
ONLY1 LD A, O0FH
. AND c {CLEAR HIGH BITS
SLA A $MOVE LOW BITS HIGH
SLA A
SLA A
SLA A
LD E,A _ $SAVE ADDR
POP AF ;CET DATA
AND 0FH {MASK OUT HIGH BITS
OR B $COMBINE DATA & ADDR
ouT (DSPLY),A
AND 0FH $CLEAR DISPLAY LATCH
ouT (DSPLY), A
RET

s we wo



aad DIR

Al MOVCFM coM ¢ FIP “COM ¢ SUBMT COM ¢ XSue COM
A: ED COM ¢ ASM €oM : DDT COM ¢ LDAD COoM
At STAT €O ¢ SYGEN COM ! DUMP COM ¢ PRINT CoM
A! LFRINT COoM NULL COM ¢ DTEST COM ¢ MCONF coM

A: KERNEL SLS DEBUG SL ¢ ICOND SLS ¢ COMMOD SLS

A COLD SLS ¢ DISKDEF LIB ¢ INSTALL COM : ASSEM SLS
A SLS COM ! ASSEM COM ¢ SBOOT3 HEX ¢ BINS132 HEX
Al CFM32 COM t SYSMAKE COM ¢ DEV COM ¢ DEBUG COoM
A¢ SLS - DOC ¢ ROMSLS COM



00FD

6DAO
0DAD
0DA1
0DA3
0DA4
00As
0DA7
0DAB
0DA9
0DAE
0DAD
0DAF
0DE1
0DE2
O0DE4
0DEé
0DES
0DEA
ODEE
0DED
0DEF
00C1
0DC3
0DC4
0DCS
0DC7
oocs
0DCA
ooce
0DCE

0000

FS .
3EF0
Al
2812
47
F1
FS
cesr
CE3F
CE3F
CE3F
EO
D3FD
E4OF
D3FD
3EOF
Al
ce27
ce27
ce27
ce27
47
F1
E&0F

D3FD
E&OF
D3FD
ce

‘00050

00060
00100
00110
00120
00130
00140
00150
00140
00170
00180
00190
00200
00210
00220
00230
00240
00250

00260

002790
00280
00290
00300
60310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00419
004290

00430

00440

00450

00440
00470
00480
00450
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640

00000 TOTAL ERRORS

1 4
14 .
: DISPLAY SUBROUTINE
14
+ NEXT STATUS DISPLAY VERSION
: )
+ THIS SUBROUTINE WILL OUTPUT DATA IN A-REG TO
{ DISPLAYS IN C-REG. TWO DISPLAYS ARE ADDRESSED
{ UNLESS THE HIGH NIBELE OF C-REG IS ZERO.
; DISPLAY 0 IIS ALWAYS TURNED OFF BY THIS
t SUBROUTINE,
4 .
H REGISTERS WHEN CALLED
H A= BCD DATA
: - -C= BCE ADDRS OF DISFLAYS
?
H " REGISTERS ON RETURN
: A= CHANGED
H 8= CHANGED
H C= CHANGED
: }
DSFLY EQU 0FDH $PORT ADDR OF DISFLAYS
: A
ORG 0DAOH
NECS2C PUSH AF $ SAVE DATA
LD A, O0FOH
AND c $ CHECK FOR ONE ADDR
JR Z,0NLY1
LD BsA $ ‘ADDR OF HIGH DISPLAY
POF AF ' :
PUSH AF :
SRL A $MOVE HIGH DATA TO LOW
SRL A :
SRL A
SKRL A
‘OR B + COMBINE ADDR & DATA
ouT (DSPLY),A
AND 0FH $CLEAR DISPLAY LATCH
' ouT (DSPLY),A
ONLY1 LD A, 0FH . .
AND c $CLEAR HIGH BITS
SLA A $MOVE LOW BITS HIGH
_ SLA a
SLA 'y
sSLA A
LD E.A $SAVE ADDR
FOP AF $GET DATA
AND OFH $MASK OUT HIGH EITS
OR B $COMEBINE DATA & ADOR
ouT (DSPLY),A
AND OFH $CLEAR DISPLAY LATCH
ouT (DSPLY),A
RET
H
;
t
END

FROGRAM NECS2C



DSFLY -00FD _ NECS2C 0DAO ONLY1 0DES8



00FD

0DAD
0DA0
0DAL
0DA3
0DA4
0DAs
0DA7
0DA8
0DA?
0DAE
0DAD
0DAF
0DE1
0DE2
0DE4
0DBS
0DES
0DEA
0DEE
0DED

O0EF

00C1
00C3
0DC4
0DCS
opc7
o0Cs
0DCA
obCC
0DCE

0000

Fo
3EF0
Al
2812
47
Fi
FS
CE3F
CE3F
CE3F
CESF
ED
D3FD
E60F
D3FD
3EOF
Al
CE27
cez7z
CE27

ceaz

47
F1
E&OF
E0
D3FD
E&OF
D3FD
co

00050
_00040

00100
00110
00120

00130

00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
002790
00280
00290
00300
00310
00320
00330

003440

00350
00360
00370
00380
003990
00400

-004190

00420
00430
00440

00450

00460
00470
00480
00490
003500

00510 -

005290
00530
00540
00S50
00560
00570
00580
060590
00600

.B0s10
‘00620

00630
004640

00000 TOTAL ERRORS

[PPSR SRR Y S TN

PROGRAM NECS2C

H

14

{ DISFLAY SUEBROUTINE

?

{ NEXT STATUS DISPLAY VERSION

?

: THIS SUEROUTINE WILL OUTPUT DATA IN A-REG TO

: DISPLAYS IN C-REG. TWO DISFLAYS ARE ADDRESSED

4+ UNLESS THE HIGH NIEELE OF C~REG IS ZERD.

1 DISPLAY 0 IIS ALWAYS TURNED OFF BY THIS

; SUBRDUTINE.

’

: REGISTERS WHEN CALLED

; A= BCD DATA '

H C= BCE ADDRS OF DISPLAYS

14 B

H REGISTERS ON RETURN

H A= CHANGED

: B= CHANGED

H _ C= CHANGED

; ;

DSPLY EGU 0FDH {FORT ADDR OF DISFLAYS

?
ORG 0DAOH

NECS2C PUSH AF 4 SAVE DATA
LD . A,0F0H
AND c . : CHECK FOR ONE ADDK
JR Z,0NLY1 :
Lo B, A { ADDR OF HIGH DISFLAY
POP 3
PUSH aF .
SRL A $MOVE HIGH DATA TO LOW
SRL A
SRL A
SRL A
OR e 3 COMBINE ADDR & DATA
ouT | (DSPLY),A ) .
AND OFH $CLEAR DISPLAY LATCH
ouT (DSPLY) ,A

ONLY1 LD A, 0FH
AND c $CLEAR HIGH BITS
SLA A $MOVE LOW BITS HIGH
SLA a :
SLA a
SLA A
Lo B,A $SAVE ADDR
POP AF $GET DATA
. AND OFH $MASK OUT HIGH BITS
OR B $COMBINE DATA & ADDR
ouTt (DSPLY) ,A ,
AND OFH $CLEAR DISPLAY LATCH
ouT (DSPLY),A
RET

;

H

: .
END



ApDo ONLY1 0DEB




0000 . 00440 END
00000 TOTAL ERRORS




6DDO

0040
0Dé0
0063
0D6S
0Dé8
0D&E
0D4D
0070
0073
00735
0D7S
0078
007D
opso
0083
0085
0088
0D8E
008D
0D?0
0093
0095
0098

0000

DD7EO1
0EZL
CbDoaD
DD7EC2
8E43
conooD
DD7ED3
0E6S
cooo0o
DD7ED4
0E07
CoDooD
DD7E0S
0E®8
CDODOO0D
DD7E06
0EEA
coDooD
DD7EC7
OEDC
CDDO0OD
ce

~ 00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
80240
00250
00240
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
100380
00390
00400
00410
00420
00430
00440
00450

00000 TOTAL ERRORS

* NECS1IC

0DD0

ECSIC EQU

e v Z we e 0o o s s e o

ORG

NECS3C LD
LD
cALL
LD
LD
cALL
LD
LD
cALL
LD
LD
CALL
LD
LD
CALL
LD

.o

NECS3C 0D60

VERSION 1.0

FROGRAM NECS3C

12711779

0DDOH

0D60H

Ay (IX+1)
C,21H
NECS1C
A, (IX+2)
C,43H
NECS1C
A, (IX+3)
C,65H
NECS1C
Ay (IX+4)
C,07H
NECS1C
A, (IX+S)
C,98H
NECS1C
A, (IX+6)
C,0BAH
NECS1C
A, (IX+7)
C,0DCH
NECS1C

CONNER

THIS ROUTINE UFDATES THE CURRENT STATUS DISPLAY.

EXTERNAL VECTORS AND CONSTANTS

$CURRENT DISPLAY DRIVER

¢{GET CURRENT STATUS (0DOL)
$AND DISPLAY

+0DOH

$SPEED LO

+SPEED HI

$SEC

$MIN

$HR



DSFLY 00FD  NECS2C 0DAO ONLY1 O0DE8



0DAD

0020
0D20
0023
002S
0028
0D2E
op2p
0039
0033
0D3S
0038
0D3E
0030
6D40
0043
0045
0048
0D4E
004D
0DS0
0DS3

0DSS

0DS8

0000

FD7E01
0E21
CDAOOD
FD7E02
0E43
CDAOOD
FD7E03
0E4S
CDADOD
FD7E04
0E07
CDADOD
FD7EOS
0E®S
CDAOOD
FD7E06
0EBA
COADOD
FD7EQ7
0EDC
CDAOOD
cy

§3113

00120
00130
00140
00130
00160
00170
00180
00120
00200
002190
00220
00230
00240
002S0
00240
00270
00280
00290
00300
003190
00320
00330
00340
00350
00360
00370
00380
00390
80400
00410
004290
00430
00440
00450

00000 TOTAL ERRORS

NECS2

C 0DAD

NECS4C

ECS2C

wt ne Z ws e o e mo wo bovs

NECS4C

.o -

VERSION 1.0

FROGRAM NECS4C

12711779

CONNER

THIS ROUTINE UFDATES THE NEXT STATUS DISPLAY.

EQU

ORG
LD
LD
CALL
Lo
LD
CaLL
LD
LD
CALL
LD
LD
CALL
LD
LD
CALL
LD
LD
CALL
LD
LD
CALL
RET

END

0D20

0DAOH

0D20H

A, (IY+1)

C,21H
NECS2C
A, (IY+2)
C,43H
NECS2C
A, (IY+3)
C,63H
NECS2C
A, (IY+4)
C,07H
NECS2C
A, (IY+S)
C,98H
NECS2C
Ry (IY+4)
C,0BAH
NECS2C
A, (IY+7)
C,0DCH
NECS2C

EXTERNAL VECTORS AND CONSTANTS

$NEXT DISPLAY DRIVER

+GET NEXT.STATUS (0DOL)

$AND DISPLAY

3 000H

$SPEED LO

$SPEED HI

$1SEC

$MIN

+HR



- ~ 00100

WAIT 0009

CONNER

THIS FPROGRAM WILL OUTPUT ONE LINE TG THE PRINTER.
REG (HL) POINTS TO THE DATA TO BE PRINTED. THE LAST

- NECSTA WILL CAUSE THE BHARACTER IN REG C TO BE OUTPUT

+PORT ADDR USART DATA

+PORT ADDR USART CONTROL

{DSR STATUS BIT TRUE

$ TXRDY STATUS BIT TRUE
tDSR STATUS BIT FALSE

i TXRDY STATUS BIT FALSE
$CARRIAGE RETURN CHAR.

$GET CHAR FROM STRING

$UP POINTER

-$OUTPUT CHARACTER .
tHAS IT A CARRIAGE RETURN
tNO, DO ANOTHER

SHAIT ABOUT 40 MSEC

tYES, FINISHED

${GET USART STATUS
sCLEAR ERROR BITS
{CAN CHAR BE SENT?
$NO, WAIT

$GET THE CHAR
_$0UTPUT IT

NDSR 0000
USARTC O00F?

NECSSA 0D12
USARTD 00F8

14
00110 ; FPROGRAM NECSSC
00120 3 -
= 00130 VERSION 1.0 12/14/7%
00140
00150 ;
00140 3
00170 ; CHARACTER TO BE PRINTED MUST BE A ‘CR’. ENTRY AT
00180 ;
00190 ; AND RETURNED IN REG A. _
00200 ; ’
00210 7 EXTERNAL VECTORS AND CONSTANTS
002290 ;
00F8 00230 USARTD EQU CFBH
00F? 00240 USARTC EQU O0F9H
0080 00250 DSR EQU 80H
0001 00260 TXRDY . EQU 01H
0000 00270 NDSR EQU 00H
o000 00280 NTXRDY EQU 00H
000D - 00290 CR EQGU 6DH
00300 ;
00310 ;
0000 00320 ORG O0DOOH
: 00330 3
0D00 4E£ 00340 NECSSC LD C, (HL)
0001 23 00350 INC HL
opgz CDp120D 00360 . CALL NECSSA
0D00S FEOD 00370 CpP CR
0007 20F7 00380 JR NZ,NECSSC
0D09 0EZ20 00390 WAIT LD C,20H4
O0DOE 10FE 00400 HERE DJNZ HERE
000D 0D 00410 DEC c i
0D0E 20FB - 00420 JR NZ,HERE
0010 C9 00440 . RET .
0011 o¢ 00445 NQP
00450 3
00440 3 .
0012 DEF? 00470 NECSSA 1IN A, (USARTC)
0014 EéB1 00480 AND DSR+TXRDY
0016 FEDI 00420 Cp NDSR+TXRDY
0D1i8 20F8 00500 JR NZ,NECTSA
0D1A 79 00510 LD A,C
OD1E: D3F8 00520 ouT (USARTD) , A
001D C¢% 00530 RET
00540 ;
00550 -
0000 00560 END
00000 TOTAL ERRORS
CR 000D DSR 0080 HERE 0DoB
NECSSC 0000 NTXRDY - 0000 TXRDY 0001



301F
Fi
C660
27

00100
00110
06120
00130
00140
00150
00160
00170
00180
00190

00200

00210
00220
00230
00240
80250
00260
00270
002880
00290
00300
00310
00320
00330
00340
00350
00360

.00370

00380
00390
00400
00410
00420
00430

‘00440

00450
00460
00470
00480
00490
00500
00510
00520
00S30
00540
00550
005460
00570
00580
00S90
00600
005610
00620
00630
005640
00650

Ve Ve TP e VL VE VO Ve W WS Be e wo

MINSEC EQU
DTIME EQU

e~

ORG
NECS6C LD
PUSH
PUSH
INC
INC
INC -
INC
LD
CF
JR
JR
DEC
DEC
LD
cpP
JR
JR
DEC
DEC
LD
CP
JR
OK POF
POP
JR
SHAP LD
; POP
POF
STIME LD
sue
DAA
INC
INC
PUSH
JR
POP
ADD
DAA

VERSION 1.0

TO BY REG (HL)>.

FROGRAM NECS64C

12715779

60H
210FH

0C80H
c,0
HL .
DE

HL

DE

HL

OE.

A, (DE)
(HL)
C,SKaAP
NZ,0K
HL

DE

- Ay (DE)

(HL)
C,SHAP
NZ,0K
HL

DE

A, (DE)
(HL)
C.SHAP
DE

HL
STIME
C.O0FFH
HL

DE

f, (DE)
(HL)

HL

DE

AF

NC, MIN
AF

A, MINSEC

CONNER

THI® FROGRAM COMPUTES THE TIME OIFFERENCE BETKWEEN
THE TIME POINTED TO BY REG (DE) AND THE TIME POINTED
RESULTS ARE RETURNED ON THE STACK IN
THE FOLLOWING ORDER HR, MIN, SEC AND THE CARRY FLAG
IS SET IF THE (DE) TIME IS GREATER THAN THE (HL) TIME.

EXTERNAL VECTORS AND CDNSfANTS

$HR-MIN-SEC CONVERSION
tLOC OF TIME DIFFERENCE

tCLEAR C
$SAVE POINTERS

$MOVE POINTERS TO HRS

$CHECK FOR LARGER TIME

{DHRS < HHRS
$DHRS > HHRS
$CHECK MINS

$OMIN < HMIN
$DMIN > HMIN

¢+CHECK SECS

$DSEC < HSEC
$OTIME >= HTIME

$SUBTRACT TIMES
$SET NEG FLAG
$SHAP REG

$GET DSEC ~.
$SUBTRACT HSEC
$ADJUST FOR BCD

$UP POINTERS TO MIN

$SAVE SEC
$DSEC>HSEC
$DSEC<HSEC

$ADD 40 SEC
$ADJUST FOR BCD




0CED
0CE3
0Cce2
0CE4
O0CES
0CE7
oCe?

0CEA |

0CEE
0CEC
0CEE
0CEF
0CCO
eccz2
0CC3
0CCS
0CCé
0CC7
0CCSs

ocee

0CCA
0CCE
8CCC
0CCD

0CCE

0CCF
0CD0
0CD1
0cD3
0CD4
0CD&
0CD7?
0CcD8
0Cco9
0CDE
ococ
0CDE
0CDF
0CED
0CE1
0CE2
0CE3
0CE4
0CES
0CEé6
0CEY
0CEE
0CEC
0CED
OCEF
0CFo
0CF1
0CF2
0CFS
0CF&
0CF7

C660
27

FS

1A
D401
27
3004
47

AF

?0

27

12

1A

96

27
320F21
3804
79

E7
2801
37

ci

78
320E21
ci

78
320021

~00660
00670

00680

006%0 °

00700
00710
00720
00730
00740
00750
00740
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970

00980

00990
01000
01010
01020
01030
01040
01050
01040
01070
01080
01090
01100
01110
01120
01130
011490
01150
01160
01170
01180
01190
01200
01210

M1

HL
MIN

HR
HRS

ouT2
ouUT1

PUSH
LD
SUE
DAA

‘SUE

DAA
SCF
Lo
JR
INC
LD
SuB
DAA
JR
LD

XOR

Sue

DAA

LD
DEC
LD
SUB -
DAA
INC
INC
PUSH
JR
POP
ADD
DAA
PUSH
LD
SUB
DAA
JR
LD
XOR
SUE
DAA
LD
LD
SUB
DAA
LD
JR
LD
OR
JR
SCF
POP
LD
LD
POF
LD
LD

AF
A, (DE)

NC, M1
40H

(DE) ,A
NC,MIN
A, (DE)
NC,H1

B,A
A

(DE),A
DE
A, (DE)

- (HL)

HL

DE

AF
NC,HRS
AF

A, MINSEC

AF
A, (DE)
1

NC,HR
B,A

A

e

(DE),A
A, (DE)
(HL)

(DTIME),A
C,0uT2
A,C

a
Z,0UT1

BC

AyE
(DTIME-1),A
BC

A,B

(DTIME-2),A

$SAVE SEC
$GET DMIN
+SUBTRACT 1 MIN

$DONT HAVE TO FIX HRS
$FIX MIN FIRST

$tCARRY MUST BE SET
+ SAVE DMIN

$DONT FIX HOURS
$FIX HOURS

$GET DHRS
$SUBTRACT 1 HR

+DHRS>0

$DHRS<0

$ZERO A :
$SUBTRACT HRS FROM 100

$SAVE HRS
¢BACK TO MINS
$GET DMIN
+SUBTRACT HMIN

tUP POINTERS TO HRS

$SAVE MIN

$DMINHMIN
$ DMIN<HMIN
;ADD 60 MIN

$SAVE MIN
$GET DHRS
$SUBTRACT 1 HR

$DHRS>-0
$DHRS<0
$ZERO A
$SUB HRS FROM 100

$SAVE HRS
{GET DHRS
‘$SUB HHRS

$SAVE HRS

$DHR>BHRS

? DHRS<HHRS

+IS C FLAG SET

+DIFF IS POS

$SET CARRY TO INDICATE
¢DIFF IS NEG

$SAVE MIN

$SAVE ‘SEC



<A C9 _ 21228 RET

: 01240
0000 01250 END
00000 TOTAL ERRORS -

- we

® DTIME 210F H1 0CC? HR
MIN 6CCE MINSEC 0060 NECZ4C
ouT2 O0CEF STIME 0CA4 SHAF

x

0CE2
0Ccso
CCAD

HRS
oK

0CE3
0coC

W1
ouT1

0CBB
0CFO



00100

1
. - 00110 PROGRAM NECS7C
- 00120 ¢
L 00130 VERSION 1.0 12/17/79 CONNER
00140 ; .
00150 3 THIS PROGRAM CONVERTS THE BCD DATA IN THE LOCATION
00140 POINTED TG BY REG (HL) TO ASCII CHARACTERS. THE LOW
00170 ; NIBELE CHARACTER IS RETURNED IN REG B, THE HIGH NIBELE
00180 ; CHARACTER IS RETURNED IN REG C AND REG A IS CHANGED.
00190 ’
60200 ; EXTERNAL VECTORS AND CONSTANTS
: 80210 3 :
0030 00220 ASCII EQU 30H $CONVERSION BCD TO ASCII
00230
00240 ;
0Cé40 00250 ORG 0C40H :
0Cé0 7E 002460 NECS7C LD A, (HL? $GET BCD DATA
0Cé1 A4F 00270 Lo C.,A tSAVE DATA
0Cé62 E&OF 00280 " AND OFH $CLEAR HIGH NIEBELE
0Cé4 Fé630 00290 OR ASCII sMAKE ASCII
0Cé6 47 00300 LD B, A $SAVE CHARACTER
0Cs7 79 00310 LD A,C $GET DATA
0Cé8 OF 003290 RRCA $MOVE HI TO LDW .
0C49-0F 00330 RRCA
0CéA OF 00340 RRCA
0C4E OF 00350 RRCA
0C4C E&0F 00360 . AND 0FH $CLEAR HIGH
O0C4E F630 00370 OR ASCII $MAKE ASCII )
0C70 4F 80380 LD CsA $SAVE CHARACTER
0C71 C9 00390 RET
00400 3
g0410 3 .
0000 00420 END

00000 TOTAL ERRORS

ASCII 0030 NECS7C 0Cé60



0C&0

0C40
0C40
0C43
0C44
0C4S
0C46
0C47
6C48
0C49
0C4A
0C4E
0C4E
0CaF
0CSO
0CS1
0Cs2
0CS3
0CS4
0CSS
0CSé
9CS?
gcsaA
0CSE
0CSC
0CSD
0CSE
0CSF

0000

cobsooC
78
12
1B
79
12
1E
1E
23
cpbsoacC
78
12
ie
79
12
1B
iE
23
cDé&ooC
78
12
iE
79
12
23
c?

88138

00120
00130
00140
00130
00140
00170
001890
00190
060200
00210
00220
60230

. 00240

00250
002460
00270
00280
002990
00300
00310
00320

00330 .

00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00330

00000 TOTAL ERRORS

NECS7C

0Cé0

ECS7C EQU

we we Z €e e Ve 9o VS Ve W o Ve ve

ORG
NECS8C CALL
LD
Lo
DEC
LD
LD
DEC
DEC
INC
CALL
LD
LD
DEC
Lo
LD
DEC
DEC
INC
CALL
LD
LD
DEC
LD
LD
INC
RET

END

NECS8C 0C40

FROGRAM NECSS8C

0C60H

0CA0H
NECS7C
AE
(DE) ,A
DE
A,C
(DE),A
DE
DE
HL

NECS7C -

A,B
(DE) ,A
DE

A,C
(DE) A
DE

DE

HL
NECS7C
A,B
(DE),A
DE

Aa,C
(DE),A
HL

THIS PROGRAM WILL LOAD THE TIME FOINTED TO BY
REG (HL) INTO THE PRINT BUFFER AT THE LOCATION
POINTED TO BY REG (DE).
LOCATION AFTER THE HOURS ON EXITING.

KREG (HL) POINTS TO THE

EXTERNAL VECTORS AND CONSTANTS

tECD TO ASCII CONVERSION

{CONVERT SEC TO ASCII
$STORE SEC

$SKIP COLON

${CONVERT MIN TO ASCII
$STORE MIN

$SKIP COLON

{CONVERT HRS

#STORE HRS

sPOINT TO NEXT DATA



2119

2116
2117

0810
0810
0811
0812
0813
0816
0817
0818
081E
081D
081F
0820
0823
0826
0827
6828
082E
0820
082F
0830
0833
0836
0837
0838
083E
083C
0830
00600

27
321521
FE&0
201C
AF
321521
3A1621
3c
27 .
321621
FE&0
200C
AF
321621
3A1721
ac

27
321721
08

FE
EDA4D

- 38188

060120
00130
00140
00150
00140
00170
00180

00190

00200
00210
00220
00230

00240

00250
00260
80270
00280
00290
00300
00310
00320
00325
00330
00340
00350
00360
00370
00380
00390
00400

- 00410

00420
00430
00440
00450
00460
00470
004890

Ve %O WO VE Ve Ve VE Ve Ve O T VL Be woes

CseC
CMIN
CHR
'

.
14

FROGRAM NEC91C

VERSION-1.0 12/11/79 CONNER

INTERRUFT ROUTINE FOR ELAPSED TIME

THIS ROUTINE PROCESSES 1 SEC INTERRUPTS FOR THE

EGU
EGU
EQU

ORG

NEC?1C - DI

00450 -

00500
00510
00520

00530.

00540
00SS0
00560

00000 TOTAL ERRORS

CHR

2117

EXIT

CMIN

EX
XOR
LD
INC
DAA
LD
CFP
JR
XOR
LD
LD
INC
DAA
Lo
CP
JR
XOR
LD
LD
INC
DAA
LD
EX
EI
RETI
END

211646

CSEC

-ELAFPSED TIME INDICATOR.

211SH
2116H
2117H

0810H

AF ,AF’
A

A, (CSEL)
A

(CSEC),A
60H
NZ,EXIT
A
(CSEC),A
A, (CMIN)
A

(CMIN),A
60H
NZ,EXIT
A .
(CMIN),A
A, (CHR)
A .

(CHR),A
AF ,AF’

2115

IT USES THE ALTERNATE REGISTER
SET AND MODIFIES THE CONTENTS OF THE ELAPSED TIME
COUNTER LOCATIONS.

EXTERNAL VECTORS AND ADDRESSES

$CURRENT SEC CODUNT ADDR
$CURRENT MIN COUNT ADDR
$+CURRENT HR COUNT ADDR

tDISABLE INTERRUFTS
t{SAVE REGISTER
tCLEAR FLAGS

$GER SEC COUNT

$ADD 1 SEC

+ADJUST FOR BCD
$SAVE SEC COUNT
$ONE MIN?

$NO, LEAVE

3YES, CLEAR SEC’S

$GET MIN COUNT

$ADD 1 MIN

$ADJUST FOR EBCD

$SAVE MIN COUNT

$ONE HR?

iNO, LEAVE

$YES, CLEAR MIN COUNT

$GET HR COUNT

3ADD 1 HR

$ADJUST FOR BCD
$SAVE HR COUNT
${RETURN REGISTER
tENABLE INTERRUFTS
$RETURN

EXIT  083E NEC?1iC 0810



~ 00100

coooL

14
: 00110 ;PROGRAM NEC92C
. 00120 _
: 00130 ; VERSION 1.0 01/12/80 CONNER
: 00140 ;
00150 }INTERRUFT ROUTINE FOR ODOMETER
00160 ;
00170 ; THIS ROUTINE FROCESSES .001 MILEC INTERRUPTS FOR THE
00180 ; ODOMETER INDICATOR. IT USES THE ALTERNATE REGISTER
00190 ; SET AND MODIFIES THE CONTENTS OF THE ODOMETER
00200 ; COUNTER LOCATIONS.
00210 ;
00220
00230 ; EXTERNAL VECTORS AND ADDRESSES
00240 ; -
2110 00250 CODO1  EQU 2110H {CURRENT ,001 MI COUNT ADDR
2111 00260 CODOL  EQU 2111H $CURRENT MILE COUNT ADDR
2112 00270 CODOH EQU 2112H ;CURRENT 10 MI COUNT ADDR
00280 3
00290
0840 00300 ORG 084 0H .
0840 F3 00310 NECPiC DI {DISAELE INTERRUPTS
0841 08 00320 EX AF , AF ¢ $SAVE REGISTER
0842 AF 00330 XOR A $CLEAR FLAGS
0843 341021 00340 LD A, (CODO1) $GET .001 MI COUNT
0846 3C 00350 INC A ;ADD 1 .SEC
0847 27 00340 DAA $ADJUST FOR BCD
0848 321021 00370 LD (CO0DO1),A $SAVE .001 MI COUNT
084E 3012 00380 JR NC,EXIT $LESS THAN .1 MILE
084D 3A1121 00390 LD A, (CODOL) $GET MILES AND TENTHS COUNT
0850 3C 00400 INC A }ADD .1 MILE
0851 27 00410 DAA $ADJUST FOR ECD
0852 321121 00420 LD (CODOL) , A }SAVE MILE AND TENTH COUNT
0855 3008 00430 JR NC,EXIT {LESS THAN 10 MILES
0857 3A1221 00440 LD A, (CODOH) $GET HUND AND TENS COUNT
085A 3C 00450 INC A ;ADD 10 MILES
085E 27 00460 DAA $ADJUST FOR BCD
085C 321221 00470 LD (CODOH) ,A $SAVE HUND AND TENS COUNT
085F 08 - 00480 EXIT EX AF , AF’ $RETURN REGISTER
0860 FE 00490 EI $ENAELE INTERRUFTS
0861 EDA4D 00500 RETI ;RETURN
0000 00510 END
00000 TOTAL ERRORS
CODO1 2110 CODOH 2112 2114 EXIT 08SF NEC?1C 0840



APPENDIX C

NEC PROFILE SIMULATOR
CIRCUIT DIAGRAMS
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OCLETED NOTLS 344
PCR 0297, PCH 0164
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DELET(D ITEM 13 A
ADDED 1TEM 29.
AR

DESCRIPTION
. | _PRO-LOG
SCHEMATC NO 103818

A—mnmes PIN N0 1 OF SOCKRETS (TVYP). PARTS UST WO 0320

1 FOR ABSY PROCEDURES BEE ABIDOS,
NOTES: UNLESS OTHERWIRE SPECIFIED.
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