“MERLIN”

Excalibur’s Graphical User Interface for MIL-STD-1553

Excalibur’s customers have come to expect more than just hardware and software from us. They expect
solutions to their test and simulation needs. Excalibur therefore provides all the software necessary to
begin testing within minutes of opening the box.

Our menu driven software is available for Windows 9x, Windows NT and Windows 2000 for all our PC,
PCl and PCMCIA MIL-STD 1553 and ARINC 429 products.

Menu driven software is suitable for application requiring transmission of repeatable scenarios or
collection of monitored data.

The features we offer are based on requests we have received over the years from clients with a wide
variety of test and simulation needs. However, our guiding principle has always been not to clutter the
program with thousands of options that will rarely be useful. We, therefore, only put in those features,
which we felt, would be of value to the general avionics community. Of course we also provide drivers
for users who wish to write their own applications.

GUI Design Goals

Excalibur designs its GUI software with the following goals in mind:
» Ease of use
» Hardware and operating system independence

We try to keep our programs down to about half a dozen major screens. We also limit the number of
menus and menu options. While this forces us to leave out options that may occasionally be useful, it
greatly simplifies use of the programs for those functions most commonly needed.

Merlin+ is built around the Galahad drivers. Since these drivers are delivered in the form of DLLSs this
enables us to us a single executable for multiple boards and operating systems. Merlin+ works with the
PC/EP, PCI/EP, PCI/Px, PC/Px and PCMCIA/EP on Windows 9x, Windows NT and Windows 2000.
Merlin for the MCH family of boards has its own executable but a very similar user interface.

Our GUI software can be downloaded off our website www.mil-1553.com. GUI software should always
be downloaded together with the drivers for the appropriate board. The programs support a simulation
mode giving users a feel for the software before purchasing it. In simulation mode, users can look at all
the setup screens even if no board is physically present in the computer. To use simulation mode you
must install the drivers for the board you are interested in simulating as well as the GUI software. This
feature is also useful for customers who have already purchased boards as it allows the setting up of test
programs on computers other than those upon which the tests are intended to run. Users can therefore
setup test scenarios on their development machines and transfer these scenarios to the lab for the actual
run.



http://www.mil-1553.com/

Merlin+ Description

START MENU

Merlin+ comes with complete online context sensitive help. This description is intended to give a
general feel for Merlin+’s capabilities.

Merlin+’s main screen contains a setup menu with which the user selects the board to be used.
An option for simulating boards is also available from this menu entry. A banks entry is used to
select among the banks available for multi-bank or multi-channel systems and to indicate which
mode is to be used. Users may select from among BC/Concurrent-RT, RT and Sequential
Monitor modes.

Monitoring requires relatively little setup. Four different methods for looking at the data are
provided.
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Monitor Mode

By default, the monitor shows a screen containing one line per received message in the order
they arrive. The main screen exhibits the command word both in hex and parsed into its
components along with timetag and other information.

| S equential Monitor - Bank0
File Bun Optionz  Setup Help
Standard I Real Timel RT Summalyl F'ropertiesl
Mum | Time [rng) Fram ITn IEW Cwi2 Wi Bus Errar I ﬂ
1 36574 BC RT3.3 1860 32 &
2 3IE57E BC RT4 27 236D 13 &
3 IEEST BC RTS 12 2986 E &
4 36578 BC RT5 .9 2930 16 &
3 36624 BC RT3 .2 1860 32 it
B 36626 BC RT4 27 236D 13 it
7 6627 BC RTS .12 2986 E &
g 36628 BC RT5.9 2930 16 &
g 3JEE74 BC RT3.2 1860 32 &
10 | 36E7E BC RT4 27 236D 132 &
11 3IBEST BC RT5 12 2986 g &
12 | 36678 BC RT5 .9 2930 16 it
13 |36724 BC RT3 .2 1860 32 A
14 |36726 BC RT4.27 236D 13 &
15 | 36727 BC RTS .12 2986 g &
16 |36728 BC RT5 .9 2920 16 &
17 |36774 BC RT3 .2 1860 32 &
18 | 3677E BC RT4 27 236D 13 &
18 | 36777 BC RTGS 12 2986 g it
20 |36778 BC RT5 .9 2930 16 A
21 36824 BC RT3.3 1860 32 &
22 | 36826 BC RT4 .27 236D 13 &
23 |36827 BC RTS 12 2986 E & LI
Board iz running Read from 1953 bus v




Engineering Units Monitor

Another display format, accessible through the options menu, is the engineering monitor. For this
mode the user fills in a database associating words within a particular message type with
engineering units. The user then selects which units to display and where on the screen to display
them. The values may be display in hex, binary or decimal adjustable in real time by double
clicking on the run screen. The user may also select legitimate values for each element, which
will result in a blue display for values within the selected bounds and a red display for values
lying outside those bounds.

|3 Sequential Monitor - BankD

Fil= Bun DOptions Setup Help
Engineering Units | Real Time | BT Summal_l,ll Froperties |
Mame RT ISA ITIH |Value Unitz Laszt Errar Errar Count ITime [mz] |
Pressure/Discharge 10 23 R 15360 Feat/Sec 518403
Enaine 1/Fitch 5 g T Deagrees
Engine 1/Temperature 5 21 T Degrees
Engine 1/Fuel Temperature 5 2 A Degrees
Pressure/Temperature 10 2 3 1000100110700 Degrees 518409
Pressure/Static 10 2 R 0000000000003 pg| 518403
Engine 1/Pressure 5 4 R 0x000000000000C PS5 E15404
YWelocity M elocity 12 13 R K.nots
Engine 1440 Temperature 5 24 A Degrees
Prezsure/Engine Qil 10 4 A Psl
Temperature/Fuel inlet E 1] R Degrees
Temperature/Outside Air E 2 A Centimeters
Engine 1440 Temperaturs 5 5 T Degrees
Engine 1/0il Temperature 5 2 R Degrees
Termperature/True freestream ar | B 2 T Deagrees
Engine 1/Heading 5 7 T Degrees
Yelocity/Mach 12 ] A Murnber
YWelocity/Airzpeed 12 11 3 Khiats
Yelocity/Speed 12 Kl R FilesHour
iDATAB.-’-‘«SE MAME =C:4Program Files\E scalibursMedin+ymerlin. mdb Dizplay Rate : 100ms
|Board ig running iHead from File D:sMerin+stest]. dmp 7




Real Time Update Monitor

A third display method permits the user to select four messages and see the data for these
message updated in real time. This display is selected via a tab on the run screen.

| S equential Monitor - Bank0

File Bun Optionz  Setup Help

Standard  Real Time [ AT Summalyl Froperties

— RT:3 7 5A:3 / Heceive

3FDA, §F259 07FCE 1ES7  ABED 485F 3467 |3184 7abC 9070 9206 CZ2aD 8468 DYaC |CODS  B30E
BRES  A3s4  EF9A 5138 D303 |OFER 2243 8333 (VB0 BC3A 2491 3457 15BE  DE3D 0585 |FE3Z2
SelectMsEI E\-\-‘:|1BEU TimeT ag: (37974 S| 1800 | WC: |32 Errars: |0 Count: |279  Status:
— RT:4 7/ 5A:27 / Receive
0oo1 0002 0003 0004 00OS 0006 0007 0008 0003 0004 000B  000C
SelectM&gI EW:|23ED TimeT ag: {37376 Sia 2000 | Wit {13 Errors:{0 Count: (273 | Status:
— RT:5 7 5A:12 / Receive
Fm BaAA MRS MM | BAM

Select ngl [f\.\,f;|2988

TimeT ag: 37377 Shas| 2800 | WWC:|E Errars: {0 Count: 279 | Status:
— RT:5 f SA:9 / Heceive
9565 F783 1275 328C FEBE  ARCA |(08D2 8945 |CCDO ES44 (4REB 0412 FFEA |9BAR 425D
Select Msgl E\a'\r":|293El TimeTag:|3?E|?E S| 2800 WC |16 Errors: |0 Count: |279  Status:
Board iz running Read from 1953 bus v




System Status Monitor

The final display option in Monitor Mode, which is also available in RT mode, is the system
status or health monitor. This screen displays a running count of messages received as well as
errors encountered for each RT. The user may give names to the various RTs to make the screen
more user friendly. This screen is helpful in diagnosing system level problems. Which RTs are
not being accessed, which are not responding, which are used more heavily etc.

|'# S equential Monitor - Bank0
File Bun Ophtions  Setup Help
Standard | Fieal Time BT Summary | Properties
RT0O - Engine RT1 - Temperature - 1 RTZ - Temperature - 2 RT3 - Temperature - 3
M egse-0 Ermr-0 Megz-E73 Errr-1 tegz-B73 Erm-276 Mege-1245  |Emr-552
RT4-Engine 2 RTa - Engine 1 RTE - Temperature -4 RT7 - Engine 3
M ege-E72 Errr-1 Megz-E7S Enr-276 tegz-B72 Ermr-1 b ege-Ere Errr-1
RT2 - Radar RT3 - Altimeter RT10 - Pressure RT11 - Engine 4
M ege-E72 Errr-1 Megz-E7S Enr-276 Megz-2006  [Ermr-3 b ege-Ere Errr-1
RT12 - Welociy RT13 RT14 - Temperature RT15-
tzgs-0 Emm-0 M ggz-0 Enr-0 b ege-B72 Errmr-1 b egs-Ere Erir-1
RT1E RT17 RT18 RT19
tzgs-0 Emm-0 M ggz-0 Enr-0 bl zgz-0 Errr-0 b zgs-0 Err-0
RT20 RT21 RT22 RT23
b zgs-0 Em-0 b zgz-0 Enr-0 tdzgz-0 Errr-0 b zgs-0 Err-0
RT24 RTZ25 RTZE RT27
b zgs-0 Em-0 b zgz-0 Enr-0 tdzgz-0 Errr-0 b zgs-0 Err-0
RT28 RT23 RT30 RT3 -
b zgs-0 Em-0 b zgz-0 Enr-0 tdzgz-0 Errr-0 b zgs-0 Err-0
Board iz running Read from 1553 bus o




BC / Concurrent RT Mode

Merlin+ facilitates the setup of bus frames in two main screens. The run screen, which is entered
upon selecting BC/Concurrent RT from the Banks menu of the opening screen, is shown below.
This screen shows the sequence of messages including message type, RT, subaddress, word
count, primary or secondary bus and intermessage gap time. Pop up menus display error
injection and retry options selected. When the board is running, the number of messages sent as
well as the number of errors detected for each message is updated.

To add or alter a message, the user double clicks on the appropriate line of the screen and the
Define Message screen comes up. To display data and status words associated with a particular
message, the user double clicks on the Msg/Err Cnt field of the message

iIT_;BC.."Cuncurrenl RT mode - BankD mi=] E3
File Bun Help

Define Meszages |§Inba| SEtupI

Ma. |Gap |Frnm |T|:| |E'W' |I:'W'2 |WC |Eus |Hetrie& |Err|ni |Msg.r'Err Cr =

1 1000 BC RT3E 18C9 9 A |

2 |1000 BC RT3E 18C3 9 A

3 |1000 BC RT35 18649 25 A

4 1000 BC RT5.7 26FF 22 i

5 |1000 BC RT3.5 1889 25 &

B |[1000 RT45 BC 24B4 20 &

7 |[1000 RT10,23 BC SEEC 12 b

8 |1000 RT35 RT28 111EB 1CEEB 27 &

9 |1000 RT55 RT23.8 ES0C 2CAC 12 &

10 1000 RT1 Mod BC OCo4 MC-4 A

11

12

13

14

15

16

17

18

19 =
iy o
|anrd iz idle | 4

The define message screen is used to select the message parameter associated with any message
and displayed on the run screen,. For message for which the data is to be transmitted by the
board, the Data button will bring up the data edit screen.

|® Define Message

| BC->RT —Source—————— 1 i Drestinatior——— —

IS i vl i i
RT-BEC BC o " E - :
! |
RT5RT I - Sub ;5 'I Data |
Mode LCancel |

Help

Gap——— = (~iord Counl ey
| A
1000 ‘ ER B




RT Mode

RT mode enables the user to select which RTs to simulate, what data and status words to
transmit in response to commands. Error injection and error detection capabilities are also built
in to the program. The main screen, shown below, shows a list of the messages that have been
received in chronological order. Each line shows the message type, RT number, subaddress and
word count associated with the message along with a time stamp, a primary/secondary bus
indicator and an error status if applicable. Double clicking on any line will bring up a more
detailed view of the clicked message.

IWRT - Bank0 =l B3
Fil= Bun Setup Help

Messages | Global AT | Per AT | AT Summary |

MHum Tirne [mz] IFrom ITo ICW' ICW'2 IWC IEus IError I :Aj
1 162 BC RTE .4 2888 8 A

Z 163 BC RT7 .4 3884 10 A

3 163 H:Tn RTS 4 4034, 10 A

4 163 BC RT10.5 5049 3 A

5 163 BC RT10 .4 5083 k] A

E 164 BC RT1E 5 TEAL, 10 A

7 174 BC RT3.3 1865 5 A

g 174 BC RT1 .5 0843 k] A

3 174 BC RTZ 1 1028 8 A

10 174 BC RT4 1 2027 7 A

1 175 BC RTE .4 2888 ] A

12 175 BC RT7 .4 3884, 10 A

13 175 BC RTS8 .4 4084, 10 A

14 178 BC RT10 5 ] 3 A

15 176 BC RT10.4 5089 3 A

16 176 BC RT15 5 THAL, 10 A

17 186 BC RT3.3 1865 5 A

18 186 BC RT1.5 089 3 A

19 187 BC RT2 1 1028 ] A

20 187 BC RT4 .1 2027 7 A

21 187 BC RTS .4 2888 ] A

22 188 BC RT7 .4 3884 10 A

23 188 BC RTS8 .4 4084, 10 A

24 188 BC RTI0.5 G049 3 A

25 188 BC RT10 .4 h0a23 3 A

26 189 BC RT15 .5 TEAL, 10 A

27 199 BC RT3.3 1865 5 A

28 193 BC RT1 .5 0843 3 A j
Board iz unning 4




BOARD SETUP

Setting up the board is accomplished with two screen types. The Global RT screen allows the
user to select which RTs to simulate, how quickly to respond to commands, which
subaddress(es) should be interpreted as mode commands, is RT 31 a regular RT or a Broadcast
RT, and certain error injection parameters. For boards supporting variable amplitude, the
amplitude to transmit at is selected here as well.

= RT - BankD |_ O]
File Bun Setup Help
Messages  Global RT | Per BT I RT Summary I
— Active AT list
0 1 2 3 4 5 £ 7
g |9 [0 |1 [12]13 14|15 | @ Al Active
16 | 17 | 18 19 | 20 | 21 22 | 23
T IR ER ER ERIERERE @ No hctive
= Errars tao inject
[1 Bit caunt error Bit count error walue: |-3 'I
] Nom-contiguous waords
[ Status Parity Error — I 'I '
] Status Sync Enor DOutput Armplitude: {7500 myp-p
[ Data Parity Error
[ Data spne emrar Fesponse Time: |4 'I pSec
= Mode Code Dezignation
% Both 0's and 1's Ao Al
 Broadcast
[~ Enabled [RT 31]
iBnald iz idle | 4




PARAMETER SELECTION

A second setup screen is used to select parameters that may be changed on an RT by RT basis.
This includes what status word to return, what to respond to a Get BIT or Get Vector mode
command and how many words to send if a word count error is desired. Additionally, this screen
is used to associate data blocks with specific subaddresses. For transmit subaddresses, a right
clock on the selected subaddress will permit the user to select what data should be sent in
response to an RT to BC command directed t that subaddress. For receive commands, it will
show the last data received by that subaddress.

[ RT - Bank0 =] B3
File Bun Setup Help
Messagesi Global AT EerRT iHI Summar_l,li
RT: ;2 v;
— RT Parameters
— RT Status
RT addrezs [returned) 32 VI \wWord Count Erfor ;‘E““““‘E]
[ | Message Enmar ] Subspstern Flag . iDDDD
ervice FHequest Diynamic Bus S VAol e
nztrumentation T erminal Flag i_
| Broadeast [ Buzy BIT word |H000
= Click to azzign & data block to the selected Sub Address
o1 {213 (4 |5 |6 |7 o1 {213 (4 (5|6 |7
8 19 [10{11{12{13}14 15 8 13 10j1112{13]14(15
16|17 (18192021 | 22|23 16|17 (18|19 2021 | 22|23
2412526 27| 28| 29)30( 31 24125( 26| 27|28 (29]30( 3
Receive Sub Addiess's Tranzmit Sub Address's
Available Blocks: 197
Board iz idle i o

DATA ENTRY

This data entry screen is used in both BC and RT mode. Data may be keyed in by hand, by
loading from a previously saved file, or by using one of the shortcut buttons supplied.

J., Define/Modify Data

—Enter/kdadity Data
F446 9104 ABO 190 623 D205 8452  §103
EC1  43E0 E982 3BCF 3424 EE15 DR35S COGE Bl
4E71 (2B73 D308 ODEA H2A5  C451  BFC3 ADED 7 Heh
3456 (7159 FF4  20B& 7RBD D7CH 4952 CCDT T
Clear Diefault 15 4l % Save ] & Load
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