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PRE-OPERATION TESTS

All test procedures
the cpu.

Next, the memory is
outlined previously.
erated when necessar

_signalling

are used, starting with full testing of

tested, according to the procedure
Error and fault records are gen~
¥, [

All servos are exercised te their fullest extent, enlsuring

that they may be controlled over their full range. Sensors
are checked for ressonableness and consistency. If the values
they measure have m known power-up value; then the reading is
checked for correctness,

The bus controller i& tested according to the standard
procedure.

ERROR SIGNALLING

Error and faults are signalled by the test routines when they
are delected.
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Records

fault

error
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S
ERROR RECORDS

rror records conform with the ‘standard format.

FAULT RECORDS

Fault recerds conform with the standard format
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SOFTWARE MODULE DRSCRIPTIONS APPENDIX 8 .
. ¢ 4
This appendixz contasins descriptions of the software modules that b

meke up the software system, These descriptions were derived from 3 4
the software functional specifications, and led to the design and
coding of the actual modules. The listings are contained in a
separate volume.

1. Check_Clacks
PURPOSE: i

Checks that all clocks in the system ares gufficlently
close to one another, If they are not, then the module 1 .
calls "set_up_stagger", supplying an average clock value :
to reset by. It then rechecks, and if there is still too
much difference, an error irecord is generated. An error
record is also  genegated if one clock ‘drifts ) .8
unacceptably fer from the:others.

EXECUTION SEQUENCE: : ) X

1. Obtains all clock valuas
2. Checks variation in clegck times
3. If sufficlently olose, then terminates with status=0K

4. If a elock shows excesyive inmccuracy, them an error
record is generated

5. If the difference in times is above a limit, then kL
resynchronization is done by calling "set_up_stegger”

6. Obtains all clock values again, and checks the
variation again

Te IT  still erronmcous, then an. error record jis
generated, and a stabtus value indicating the fault is
returned
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2. Check _Consistency
PURPOSE;

Checks that an input value is sufficiently close to the
previcus input valuey produces an error record if it is
not, and returnrs an appropriate status value, The
prayiops value and previous time are updated.

EXECUTION SEQUENOE:

1, Galculates the rate of change of the variasble, using
the present: and previous values and times

2, Compares actual rate of change with the maximum
positive and negative possible rates of change

3. If unacceptable, an error record is generated, and an
appropriate status is retupned

4, The previous value and time are updated, and the
wodule terminates ¢

3. Check_Feedback B
PURPOSE: .

Checks that the feedback value resulting from an output
is within the expected bounds. If the value is
unacceptable, then an error rdcord is generated, and an
appropriate status value is returned.

EXECUTION SEQUENCE!:
1. Caleulates upper and lower bounds for the feedback

value; wusing the supplied expected value and the I/Q
channe} tolerance

@
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2. Compares the feedback value with these bounds

3. If unacceptuble, then an ¢rror record is generated,
and ‘an ‘appropriate status value is returned

4. check_Réadback
PURPOSE:

Checks that the output ‘value requested has been
correctly produced at the 1/0 channel. If the value read
back is not sufficiently close te the reguested value,
theén an error record is generated, and au appropriate
status value is veturned. -

EXBCUTION SEQUENCE:

1. Caleulates upper and lowéer bounds for the readback
value,! using the vequested value and the device
tolerances

2. Chegks the readback value to see if it is within the
bounds :

3, If. unacceptable, then an error record is génerated,
and animppropriste stutus value is returned .

8. Check_Rpason

PURPOSE!
Checks thant an input value is possible for an input
channek. If the value is not possible under normal
operation, thes an errer record is generated, and en
appropriate status value is returned.

et
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EXECUTION $EQUENGE:
o .
1. Compares the input’ value with the upper and lower
bounds. of passgﬁzuw for the input channel
o St .

< {
"2, If uaacceptable, then an error récprd is genecrated,
- and.ab’appropriate status value is returned

T et Conplation Lt .

PURPOSE: LY g
Cheeks™ that -all exetutions of *a.task have ended within

an acceptable time period. Bnsured’ thd§ the -correct -l o
tasks were exccuted, If either test Ti2ls{ fhen an error
record is gengrated, ard an appropiiate status yalue.is®
Teturned, . v i

(EXECUTION- SEQUENCE: T B T R B ) o

N P ' N E i
- 4 v

1. Obtains all.jtask compleis records, .~ . o

- 2. Compares task IDs
3. If not the same, generates an - error record and o
5
returns an appropriate status N 2
R © E

*y . 4. compares the ;;\sk--complete times

B /
5. If dﬁacneppahln, generates mn error -record and
returns an appropriate stacus value

7. Deschedule_Task .

PURPOSE:

s g
Repoves a task from the execution list and  cencels the’ B
task schedule. If the task is not on the exccution list, 3 o
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then an .errof rec¢ord is generated, and an appropriate

status is returned.
BXECUTION SEQUENCE:
1. Searches execution list for task ID

2. If not found, then an error record is generated, an
appropriate status value is returned, and the module

terminates

* 3. 1f found, the task is removed from the scheduling
list .

8. End_Off_Task
PURPOSE! C . L

Ends the execution of every - task by prodicing and
checking task-complete records. When there has been &
task scheduling error, and. task voting is in progress,
the routine will vote on the task to execute, If there
is & voting error, then an error record is generatéd

The task checks to see how much time there is before the
next task is due, and schedules a test task if there is

enough time.
EXECUTION SEQUENCE:

1. Produces a task complete record, with task ID  and

v

completion time
2. Checks task completion

3. Votes on the next task when necessary

4. If there is a voting error, then an error record is ),
produced !
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&, Calculates the free time before the next applieation
task’ - B >

6, Finds a test task to run in £he free time
7. If a test task is found then it is scheduled
9. Exchange Data
PURPOSE:
' To supply all' versions of a piece of data to each node
The routine sets. up the command: sequence .needed by the

1553 controller board, -%p. communicate with the other
he data is placed in a

nodes and exchange the dace.
buffer. 1553 errors are reported via the status word,
apd error records are generated/ T

EXECUTION SEOUENCE; o

1, Sets up the command sequenée for: the 1653 board
2. Places data in the tradsmit buffer
3, Initiates the exchange ’
4. Receives the data from the receive buffer
5, If there is a 1563 error, a status value appropriate
to the error is returned, wnd -an ervor record is
generated

16. Initiailze_Devices

PURPOSE!

Initializes all parts of the system. The module &hecks

that the initialization of each device has succeeded. If

Lan St
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there aré ipitialization errors, then error records are
generated, and appropriate status values are returned

EXECUTION SEQUENCE:
1. Initializes a device

2: Checks the initialization ¢

3. If the initialization has <failed, then ap. error
record is generated

4. The sequence is repeated for all devices

11, Isolate_Node

PURPOSE:

Instructs an erring node to stop normal operation and to
perform self-testing until it has validated itself as

the isolation, ensuripg that at lemst two nodes identify

the . node as  errving. The module waits for & reply from

the erring node, indicating its status. If the status

indicates ertrors, then the module geénerates appropriate

ervor reports, and returns an appropriate strtus value.
EXECUTION SEQUENCE:

1. Votes an the isolation of the nede O

2. Sends a message to the node, telling it tov perform
the tests

3. Waits for the rcuults of the tests

4. If errors occur, then Brror veporis are genersted,
and a status value is returned

9

much. as possible. The routine votes before performing
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12, Local_Exception_Sequence
PURPOSE:

Responds to an instruction “from the other nodes when the
node ‘has made too many errors, by pinpointing the fault
as far as possible, and communicating the results of the (SRS
tests with the otker nodes. If no faults are found, then
a status of OK i returned. Otherwise an appropriate y .

status is given.

“EXECUTION SEQUENCE:
1. Receives a "begin” messuge from the other icdes
2. Pinpoints the fault if possible

3. Receives & "send" message from the ather nodes (this .
% ‘g prevents untimely Lransmissions)

4. Transmits the results of the test

6. Returns am status value

13. Pinpoint_Fault . b

! . PURPOSE:

N Performs testing of a node to isolate a fault ns far as

fi possible. A table, of data IDs and possible faults which
- will eause errors in the data, is consulted to decide

on the tests ko perform. When the fault is found, an
i mppropriate status value is relurned




EXECUTION SEQUENCE:
1. Obtains fault possibilities from the fault table

2. Tests for each faull in the order of probability,
unti}l the root cauge is found

3. Returns a statup value and terminates

14, Produce_BError_Record

PURPOSE:
Makes s record of en error by increesing a count for the
dappropriate error type. The routine chécks the error
count -ggainst a paximum number of tolerable errors and
invokes "produce_fhult_record” when necessary.
. i
EXECUTION SEQUENGCE:

1. Increases error count for the error 1yi:e
2. Checks error count against a maximum. srror count

3. 1If there are too many errors, then
“produce_fault_recerd” is called

4, Otherwise the module terminates .
15. Produce_Fault _Record
PURPOSE:
Makes a record of a fanlt when too many errors have haen

detected, When the error type is insufficient to
identify the fault, fault pinpointing is done. !

SOFTWARE MODULE DESCRIPTIONS . APPENDIX 9
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BXBCUTION SEQUENCE:

1. Calls "Pinpoint_Fault" {f the error type is
insufficieat to identify the fault

"
t . 2. Produces a fault record by incrementing a fault-type
y eount. 1

i . . 16. Produce_Random_Number : Lo

PURPOSE:

By Produces pseudo-pandom numbers for test purposes.

B _EXECUTION SEQUENCE:

1. Gglculates a pseudo-random number, using a seed to L \
start: with, snd the previous randen ndmﬁer‘afterwards W %“i

ﬂlé ‘_, 2. Sats previous vandom pjmber to the currenk; random %
- number 2 1 4
. p : o

3. Rsturns the random number, and terminates .

17. Produce_Task_Complete_Record

PURPOSYE: f
! v f

Makes a record of the task just completed, with its o v
completion time,

o EXECUTION SEQUENCE;

1. Esteblishes completion bime .

2, Produces record end terminates
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18, Receiye.From Bus.

PURPOSE:

Sets up. the commands to the 1553 contrbller board to
y epable the reception .of messages from the bus. The
. fodule extracts the mnessage from the - reception and

i T ‘plages it in & message buffsr. The atatus value returned
- reflects the status indicated: by the 1553 “controllel
' board. " R S‘

EXECUTION SEQUENOE:

< : 1. Beta up 1863 control commands : §

3 2. Waits foP message k
3. Extracts.message and places it in a buﬂ?er
. , i ! |

A " 4, If an ertor ig found, an error js getierhted
i

. : . i
.
6. Returns g status, and terminates

19, Remote_Exception_Sequence

PURPOSE:

Isolates an erring node and resets 1t when it has
indicated that is ready for operation.

EXECUTION SEQUENCE:
1. Isclates the node
2. Waits for the response

3, If the node is reandy, then the module resets the node
‘by passing it the current executien list
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4. If the node i not ready, then the status returned
indicates. that the node may not be used, or may be used
in a diminished capacity
20, Remote Test
o . .

PURPOSE:
Instructs apother node Yo perform & test. The decision
to sctivate a remote kest is “voted upon. The wmodule
waits . for the results of the test, If the local node is

. to be tested, then it calls "respond_to_vemote_test" and
terminates itself.

EXECUTION SEQUENGE:
1, Votes on the node to test, and the test type
2. If self then termipates after initinting response

module 4, .

3. Sends "begin” message to test node
\4\. Waits to receive the results of the test )
5. If wo errors then terminates, returning sbtatus=0X
6, Otherwise generates an ertor vecord and veturns
appropriate status
21, Reset_Node

PURPOSE:

Informs ® recently validated noda of the current
exeoution 1ist. If the node does not acknowledge

v
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reception of the lisi, then an errer record is
ganerated,

EXECUTION SEQUENCE:
1. She execution list is sent to the node

2. The module waits for a limited time for a reply

3. If no reply is received, .then the¢ moedule generates an
error recard

4., The module terminmtes, vreturping sp appropriate
status value

22. Respond_to_Remote Test

PURPOSE:
Performs a test as instructed by the other nodes. When
élementary teats are performed, the vesults of the tests
are sent to the other nodes. If full tests are
performed, then the status is returned to the obher
nedes,

EXECUTION SEQUENCE:
1. Recelves instruction from other nodes to proceed,
2. Performs the required test

8. Transmits the results of the test to the other nodes

4. An approprinie status is returned, and the module is
terminated
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28, SchedulaLTadk . i . .
. i

PURPOSE!:
W
Sets up the exécution of a tmsk. The module checks for e
SR scheduling clashes, schedules the task as requested
2 and returns an appropriate status. 8

EXECUTION SEQUENGE:

1. Checks the execution Tist for clashes

2. If there is & clash, then the module zeturns a status -
value, produces an error record, and terminates

3. The module schedules the task to run as réquested

4. The module terminates, returning . the appropriate W "

status

24, Set_Up_Stagger

PURPOSE:

Sets the clock in each node 'to a specified time, with a .
time stagger between the nodes.

EXECUTION SEQUENCE: : '
g 1. AYl node times are oblalned

g 2, All setting times are caleulated
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. i

3. Sefting. times arc checked with the other nodes’
calcufations ' .

4. 'tis there. is disagreement, thep an error record ie
"»mvergted, and an appropriate status is returned

‘Th noduleiwaits until it is time to set

§. The-module sets the node=time to the required value

25, Start Up_Sequince

PURPOSE]
E i
Sets up the system for operation by ‘initializing all
devicls, testing: each node, setting up the zero time
and churking.the clocks. If any of these operations _
failsl then a warning is givea.

EXECUTIPN -SEQUENCE:

1. Witializes devices, ' warns if . any critical
ipitiplization fails

2, TegFes‘the aystem, warns if any test fails
‘ I :
3. Selts up the clocks
i
4. chgcks the clocks, warns if elock set~up has failed

Sq\hedules the first ampplication task

.
L

o

28. Test_Ana_Input
¢
PURPOSE:
L
Tests the input channels of the analog I/0 board by
calling “validate_input" for each channel. All board
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registers are resd to ensure that they eare valid. '1If . L
channels: are fouad to be faulty, then they are marked as fe R
such. ' )

4

EXECUTION SEQUENCE: "

57 1.7All registers ar¢ read and checited ) Lo

ER - A

Validate_input is invoked for.all.inpuf channels

3. Faulty channels aze marked as such .,

4. An appropriate status value is refturfed, and”the T e omt
noduleiterninates oo y B S
: . [ el
: . o
2¥. Test_hna_Output ) o N R
3 . =5 - - SR
PURPOSE! - o . Y
CREY e B PRI
Fa T o .
N . .
PR Yests the-output charnels of the enalog® I/0 "board iby B

setting each outpub ta a suitable yelue, and Yalling
"validate_output” for each ghannel. ALY board, registers
are read to-ensure that they dre ValiﬁA Tt channel® are’
found to be faulty, thes they are markipd .as suck.

EXECUTION SEQUENCE:

50 " A : & .
P .
R 1. All registers are read and checked - e :
2. A channel is set an appropriate value L W B
“ ‘
¢ 3. Validate_output is invoked for the channald P
. 0
4. The process is repeated for all channels o T I
e . i .
: B o
5, Faulty chanpels are marked as such B 1
P o {
L LAY
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6. An apbropriamte .status value is returned, and the

module herminates .

)
28, Test_Inter_Node_Comms
E 7, 4,

PURPOSE: \.
The. module tests &n inter-node communication lsf& by
first votimg on the link ko test, .and then passingikhown
and random Wessages across the link in order to verify
its opermtion. If errors occur, then error reports are

generated, and an appropriate status value is returned
EXECUTION SEQUENCE: ¢
1. All versions of the proposed test 1ink are obtaifed

2. The agreement is checked, and if there is an error

an srror record is generated : “
3. fThe 1link decided upon 1is used to .send & standard
message from one node to anether

4. On reception, the message is -checked, and if

.incorrect, and error record is generated

5. The wmessage is passed in the other direction, and
cheoked

6: The process is repeated for a random méésage

7. At the end of the test, the resits are exchanged, r*
that each node can update its records
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28, Test_I/0_Equipment
PURPOSE:

The wmodule invekes the necessary input and output
testing routines (which may vary from system to system).
At the -end -of the test, the results are sent to the
other nodes, and a status value is returned

EXBCUTTION SEQUENCE:

1. Analog inputs dre tested

2. Analog outputs are tested

3., The test results are exchanged with the other nodes

30. Test_Memory

PURPOSE:
Tests regions of memory. The module works out how much
of ‘the region it can test within the available time. The
region to be tested is copied and checked. Then a
sequence of siiding ones is written into the black, and
verified. -Pseudo-random numbers. are writfen into the
block, and into a temporary location. A comparisen is
made. Finally, the original dats is written back to the
original block, and chacked. The results of the checks
are communicated to the other nodes, and error records
are generated when necessary.

EXECUTION SBQUENCE;

1. The module works out which region it will test

2. The region is copied, and Lhe copy verified

276
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3. If the ¢opy 18 incorrect, it 4is recopied, and
reverified

4. 'If the copy is still incorfect, then an error record
is generated

5. Sliding ones are written into the block, and verified

ol 6. If there is an error, an error record is generated

7. Random numbers are written into the block, and
another block, and verified

8. If there is an error, an error record is generated

: . 9i The results of the Lests are sent to the other nedes

10. A appropriate status value is returned, and the
module terminates

31. Test_Processor

a0 PURPOSE:
v Tests all instructions of the processor to ensure that
* it functions cgorrectly. Core instructions are executed

' ) * first becsuse they mre essentisl to further testing
. Then a block of memory is tested for use is the
i N : processor tests, All other instructions s&re then
methodicelly tested. Any errors lead to the creation of

N error records,
EXECUTION SEQUENCE:
1. Core instructions are tested

2, 17 there is an error, the instructiens are re-tried
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3. If there is still an errar, an error record is
generated

4. A memory block is tested

6. All jnstructions are tested

6. .All peripherals ts on the p r board are
tested

7. 1f thére are errors, then error records are generated

8., A suitable stabtus value is returned, and the module
terninates

€ 32. Test_System

PURPOSE !
The module vaiidates the entire system by performing
complete {ests of all parts  of the system. A status
value is returned.

EXECUTION SEQUENCE!
L. Processor testing is done
2. Memory testing is done
3. I/0 equipment testing is done

4. Inter-node communicetions testing is done

6. A status value is returned, and the module terminates

APPENDIX 9
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33, Transmit_on_Bus

PURPOSE:
¥ Sets up the commands to the 1553 controller beard to
¢ . enable the transmission of messages on the bus. The
5 module puts the messege into the tramsmission buffer, in
. ' the. correct format. A status value is returned, which
" indicates the 1683 controller board status.
N EXECUTION SEQUENCE:
“ 1. Sets up 1553 control commands
N 2. Formats the message into the transmission buffer

3. Activates the transmission

4. If an errer is found, an error record is generabted

5. A status value is raturned, and the module terminates
34. yalidate_Input

PURPUSE: N

" Chécks that an [nput value is valid. If the input is at

@ remote node, then the node performs transmission ead

reception on the bus to obtain the data. When each node

e has a version of the inputs, the dats is exchenged, and

voted on. When oerrors are ‘found, error records are
generated, and an appropriate status value is returned.

EXECUTION SEQUENCE:

. 1, If the data is at » remote node, then an instructiou
to send the data is transmitted Lo the remote node
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2. The module then waits for the data

3. If thev;data is only local, then it is sent to the
other nodes on request -

4. The date is checked for feason
5. The data is checked for consistency

6. If there im.morg than one version of the data, then

theze are pa~'" \ith a tblerance

7. Evrrovs 4lected inm an error record and the
T2
returned statusvafue

35. validate Dutput .

PURPOSE:

Checks that an output is executed cerrectly. If the
output and/or associated inputs (if they exist) ere at a
remote node, then the node performs transmission and
reception in order Lo perform the output and tv read the
ipputs, If esch node has a version of the output or
inputs, then the data is "exchanged and checked agaibst a
tolerance. When errors are .found, ebror records are
generated,

EXECUTION SEQUENCE:
1. All versions, of the required output are obtained

2. The versions are checled, and if there is an error,
an error record is generated

3. The output is performed

©
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4.  Readback ,and feedback values are obtained, if ‘
availeble, and checked b
&, If there are errors, then error records are
generated, and they are reflected in the status value.
5 ! !
:
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REDUCED 15568 USER INTERFACE DEFINITION APPENDIX 10

This appendix describes a reduced user interface to the com—
munication controller board. This reduced definition was used to
implement inter-node comumunication in the system. The communica-
tion standard on which this is based is the MIL-STD-1563R stand—
ard.

A10.1 The System Configuration Pointer (SQP) and the Inter—
mediate System Conflguretion Pointer (ISGP
1l

The system configuration pointer is situsted:at n fixed memory
lecation in ROM, and mpplies to all.periphevals which require an
address from which they ruceive their' commands. The SCP is loaded
with an address for a RAM location (the I8CP), into whieh in-
dividual contrel block addresses .caj be loaded. After the ap-
propriate address for each peripheral is loaded into this address
in RAM, ' the peripheral’s select line Is activated, .and it can
read the value at the ISCP

A10.2 System Control Bleck (SCB)

s 14 13 12 1t 10 ¢ 8 7 & 6534 3 2 1 0

PXObOINT X L X 1 STATUS H ERR

P X PINT-ACKY X.2 X IRR ¢ X | X! COMMAND

| OBL OFFSET t
} BEQ OFFSET . ‘

PRI X X REX XXX LR X K RTY ADDRESS

STATUS WORD -

Bit 14: BEV - Whon sel, indicates that a bus event has occurred
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Bit 13: GER - When set, indicates that a controller error has

vecurred
Bits 10 to.8: STATUS - 0 ~ Idle
g; 1 ~‘\Busy executing a command
. 2 - Suspended
*
Bits 7 .to 0: BERR - 0 ~ No error
. 1 -~ BEQ is full
2 -« Invalid control command from eubsystem
¢ . 3 - Memory error in interface's internal
. memory
Tea 4 ~ Undefined action command
K‘ 5 -~ Invaiid action command (interface not in
¢ the correct mode)
. 8 ~- Invalid parmmeters.in action command -
COMMAND WORD -
A Bit 14: ACK-BEV - Ackrowledges the bus event
. i
: Bit 13: AOK-CER - Acknowledges the interface error
' Bit 10: RR ~ Resets the interface (same .as hardware reset)
. Bita 7 to O: COMMAND ~ 0 - WGP - umed to acknowledge interrupt
conditions
1 - SPTART - Start execution of the CBL
{conmand block 1ist)
2 - SUSPEND - Suspend execution of the OBL
- after the current command is
’ complete
3 < RBSUMR - Resume exccutian
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CBL OFFSET WORD -
specifies the offset portion of the address of the first ¢3 on

the CBL. It is accessed only when the command is STARY.

BEQ OFFSET WORD -

Specifies the offset portion of the address of the first BEDB on
the BBQ. It 1is accessed only on initializaiion, as the BEQ is
eyclic,

RTU ADDRESS -~

Specifies the RTU address of the interface. It is only
acessed on initialization, as it is not changed

A10.3 Command Block (CB)
The general form of the command block is given bhelow:

15 14 23 12 11 10 9 8 7 € & 4 3 2z 1 0

VL LS P X P X P X PR DX XX R N COMMAND

i COMMAND~SPEQIFIC PARAMETERS
STATUS WORD -
Bit 15: D « DONE - Set to 0 by subsystem when the CD is
placed on the CBL, set to 1 by the interface

when it has finished executing the CB.
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Bit 14t B -~ BUSY = Set to 0 by subsystem when the CB is
placed on the CBL, set to 1 by the inteface
while it is executing the command, and to
, 0 when it hms finished.
Bit 13: NE - NOERROR ~ Set to 0 by the subsystem when the CB
is placed on -the CBL, =et to I by the
interface if no error ccourred during the
execution of the command,
COMMAND WORD -
Bit 15: EL - ENDLIST - Set to one if this CB is the last in the

CBL.

Bit 14: § - SUSPEND -~ Suspend execution after this command is
complete

Bits 4 to 0: COMMAND - Specifivs the action opcede (See later for
action opcode definitions).

LINK FIELD -

Contains the 16-bit offset Frem SCB(0) to the nexi CB in the CBL.

COMMAND-SPECIFIC PARAMETERS -

variable length fleld, dependent on the action opcode
(See later for definitions oy command specific parameters).
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Action Opcodes and Definitions.

U0H: NOP - no action is taken
- no command-specific parameters are used

028: CONFIGURE — the interface is set up as a BC or RTU
S - command~specific parameter

15 14 13 12 11 10 9 8 7 8 5 4 3 2 1 i}

PXLY XX XXX NN X XS R PE P Xt XV MOBR

MODE ~ 00 — RTU
01 - 8C i

P i e
QCH: BUS~CONYROL ACCEPTANCE RNAKLE '~ enable interface to-accept
control if offered

- no command-specific
parameter

0DH: BUS~CONTROL ACCEPTANCE DISABLE -~ disable contral
B actepbance
v * = no command-specific

- parameter

0¥4: -SBT SUBSYSTEM ERROR - sets 'subsystem error’ bit in.the 1583
status word

- no command-specific parameter

_ OFH: CLEAR SUBSYSTEM ERROR - cledrs “subsystem eérror’ bit in the
1553 status word
- no command-specific parsueter

12H: WRITE TO TX BUFFER - causes interface to copy message from
memory into its internal Tx buffer

~ command-specific parameters:
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14 13 12 11 10 8 .8 7 6 &5 4 3 2 1 0 :

MESSAGE ADDRESS (40): 1
——————— +
PXUX DX I XX LN XX X LX) X i(Al9) (A18) 1 e
XX XX XXX R R WORD ('OUNT
-~
MESSAGE ADDRESS — Points to the message anywhere in the 1 : 2n
Mbyte of - addressable memory -
WORD COUNT - The ‘humber of words in the messege. A valde less a°
thzn 1 or greatér than 32 is invalid ) .
13H: READ FROM RX BUFFER - causes interface to copy message into 5 ’
memory from its internal Rx buffer .
— command-specific parameters: L
15 14 13 12 11 10 9 8 7 4 5 4 3 2 1 0
PXIXIX X XXX XXX X XXX XX - 13
1 (AL8) MESSAGE ADDRESS €AD)!
. .
PXLX DX X P XXV K XXX X (ALY (K16} =
XX XXX RPN XUk X WORD COUNT i %

MESSAGE ADHRBSS ~ Points to the message anywhere in the i
Mbyte of addressable memory
WORD COUNT - The number of words in the message. A value less
than 1 or greater than 32 is invalid

14H: TRANSMIT TO R¥U - Causes the interface to send a ’receive’
1553 cemmand to the RTU, fellowed by the
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message
. - also used to send mode

~ command-specific paiameters:

APPENDIX 10

commands to the RTU

15 14 1% 12 11 10 ¢ 8 7 6. 6

H 1553 COMMAND

Y(A15} MESSAGE ADDRESS (40}
________ +

PX P XL XX P XS X LR LY LXK X J(AL) (418} 1

H RTU STATUS

1553 COMMAND ~ Command sent to the RTU

Receive command

15 14 13 1z 11 I¢o 9 8 7

i RTU ADDRESS '?/R} SUBADDRESS/MODE

RTU ADDRESS - 0, 1, or 2. depending on
RTU

T/R - 1 (RTU must receive)

SUBADDRESS/MODE - Anything but 00000 or 11111

DATA CNE/MOBE CODE ~ Data count

which node is the
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Dynamic bus control mode “command ,

15 14 13 12 11 . 1o 9 B8 7 6 5 4 3 2

-
©

i RTY ADDRESS {T/R! SUBADDRESS/MODE ) DATA CNT/MODE CODE!

RTU ADDRESS - 0, 1, or 2, depending ‘on which node is
offered control i

Transmit status word command

15 14 13 12 11 10 9 8 7 8 5 4 3 2 1 o L

H RTU ADDRESS 1T/R! SUBADDRESS/MCDE i DA:TA CNT/MODE GODE:

Y B
RTU ADDRESS - 0, 1, or.2, depending on which node'is to
© send its status word - °
MESSAGE ADDRESS - Points to the message anywhere in the 1 ’
Mbyte of addressabliecmenory
- not valid when mode commands aré sent .

RTU STATUS -~ Word received from the RTU after completion of
the command o

15 14 13 12 1} 0 g 8 7 8 5 4 3 2 1 0

H RTU ADDRESS IME { 0 ITXR! X ! X § X IBCR) B {SF (BCAITF |
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RTY ADBRESS -~ 0, 1, or 2, depending on which node is sending
to status word . .

ME — MESSAGE ERROR ~ set if the message received by the HTU‘ ,
was in error (invalid sync field, or |
invalid Mahchester code, or |

incorrect number of bits, of
even parity, or

improperly timed syncs, ‘or:
unsupport \gom‘iy‘:and‘ or
incorrect data count)

TRR - TRANSMIT READY - Transmit buffer ready for R 3
transmission R Ty
BCR ~ BROADGAST (OMMAND- REGEIVED - set if the command 1. R
recéived by the RTU was a brosdcast command PRI
B - BUSY .- set if BEQ is full or if the RTU gontroller is .
busy executing.a CB on-the CBL N
SF -~ SUBSYSTEM FLAG - slgt 1f the subsystem-is-faulty

BCA -~ BUS CONTROL ACCEPT — set to acknowledge acceptance of
‘
control 2

TF .« TBRMINAL FLAG ~ set if the interface is, faulty ; ER

15H: RECEIVE FROM RTU - Causes the interface to send a ’transmit’
1553 command to the RTU i P




REDUCED 1553 USER INTERFACE DEFINITION APPENDIX 10
- command-specific parameters:

15 14 13 12 11 10 ¢ 8 7 6 5 4 3 2 °L.0O

v 1553 COMMAND

t(A15) MESSAGE ADDRESS (a0)!

S S A MO +
PXR DXL X XXX LKV X X H(Al9) (&1B)}

3 RTU STATUS

1553 COMMAND - Command sent to the RIU

Transmit command

15 14 33 1z 11 10 9% 8 7 B 5 ¢ 3 2" 1

H RTU ADDRESS © iT/Ri SUBADBRESS/MODE { VATA CNT/MODE !

RTU ADDRESS ~ 0, 1, or 2, depending .on which node is the
RTU

E/R = 0 {RTU must transmit)
SUBADDRESS/MODE - Don’t care

DATA CNT/MODE GODE - Data count

MESSAGE ADDRESS ~ Points to the message anywhere in the 1
Mbyte of addressable memory

RTU STATUS ~ Word received from the RYY after completion of »
the transfer
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15

14 13 12.311 16 @92 8 7 & 5 4 -3 2 1.0

RTU ADDRESS - IME } 0 { X } X ! X ! X !BCR!{ B !SF IBCA|TEF |

16H:

RTU ADDREﬁS - D, 1 or 2, dependzng on which node is sending

4 the status word SR
ME - MESSAGE ERROR - set if the message Fecelved by thd RTU
- was in error (invelid-sync field, or . ”ﬂ&':_k
sl . dnvalid Manchester code, or
incorrect number ‘of bits, or R
# “dven parity, or B

improperly timed synes, or
unsupported commanﬂ, or
incorrect data count)

TXR = THANSMIT READY - Transmit buffer raady for

transmis$ion

BCR - BROADCAST COMMAND RECEIVED - set if the command
received by the RTU was n\bqaadcast cgmmand,
B - BUSY - set if BEQ is full on if the RTD c?ntrol]er is

% busy executing a CB fn-the GAL s R
i .

SF - SUBSYSTEM FLAG ~ set if the suhawaﬁ@m*is‘fsulty

BCA - BUS CONTROL ACCEPT - set to acknowledgé acceptance of
control

TF - TERMINAL FLAG - set if the interface is faulty i

TRANSFER FROM RTU TO RTU ~ Causes the intarface to send &
‘receive’ 1553 command to one RTU
and a ’transmit’ 1353 command to
another RTU B »
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~ command-specific parameters:

15 14 13 12-11 1 8 8. 7 6 &§ 4 3 2 1 0

! 1653 COMMAND TO THE REQEIVING RTU H

{ 1553 COMMAND. TO THE TRANSMITTINS} RTU H .
‘ PROLX P RDXIXEX XX LX X LR N E X LR X T
_ ~ "
H STATUS WORD OF RRCEIVING RTU ) i -

} STATUS WORD OF TRANSMITTING RTU i

15563 COMMAND TO TH:K RECEIVING RTU

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

H RTYU ADDRESS {T/R{ SUBADDRRSS/MODE 4 DATA GNT/MODE CODE!

RTU ADDEESS - 0, 1 or 2, depending on which node is the RTU
T/R -~ 0 (RYU must trapsmit) .

. SUBADDRESS/MODE ~ Anything but 00000 or 11i11
VATA CNT/MODE GODE - nens{;icount

1553 COMMAND TC THE 'I‘HANS"‘T"{\“‘.\!G RTU
%

15 14 13 12 11 1¢

) RTU ADDRESS TT/RY SUHADbﬁSSS/MODE ! DATA CNT/MODE CODE:
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RTU ADDRESS - 0,- % or 2, depending on which node is the RTU
T/H - 0 (RTU must transmit)

SUBADDRESS/MODE - Don’t care

DATA CNT/MODE CODE - Datp count

RTUSTATUS ‘- Word received from each RTU after completion of
the transfer .

13 12 11 10 9 "8 -¢4-6 5 4 3

15 14

X iBCR! B IS¥ IBCAITF }

H RTU ADDRESS iME 00 X kX

RTU ADDRESS ~ 0, ) or 2, depending on which node is sending
the stabls word .
ME - MESSAGE ERRQR - set if the message received by the RTU
wes in error (invalid syne field, or
invalid Manchester code, or
incorrect uumber of bits, or

™, even parity, or

R improperly-timed syncs, or
K unsvpported command, or

v " "incorrect data count)

“fransmit buffer ready for °
‘trafifuission

TXR ~ TRANSWIT READY

BCR - BROADCAST COMMAkD”RECEIVEU - -set if the command
received by the RTU was « brosdcest command

B - BUSY ~ set if BBQ is full or if the RTU controller is
busy executingia CB in the CBL

SF ~ SURSYSTEM FLAG - set if the subsystem is faulty

BCA - BUS CONTROL ACCEPY - set to acknowledge ncceptance of
control
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TF -~ TERMINAL FLAG - set if the interface is faulty

410.4 Bus Event Uescriptor Block (BEDB

@

LINK ADDRESS

1553 COMMAND

ERROR BITS FROM RTU HYBRID

STATUS WORD

whenp it has
BEDB

Rit 15 -~ D - DONE - Set to 1 by thé interface
finished writing into the

hit 14 ~ B - BUSY - Set to 1 by the iaterface
into the BED¥:.
set 0 when 'he interface

while it is writing

iz done

LINK ADPRRESS - The IB-uit offset of -the next BEDB. The last link
address should point to the firei BEDB

15563 COMMAND - The 18-bit commusnd ward received via the bus
ERROR BITPS FROM THE RTU HYBRIPD

Bit 15 - ANYERR ~ Set to 1 4f ¢BNR, RTADER, HSFAIL, ERROR
RTO, TXTO, PARER or MANER is set

Bit 14 - GBNR ~ Sel if a block was received, but It wes not
good
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Bit 13 - RTADER - RIU. address parity error
Bit 12 I- HSFAIL — Handshaking error
Bit 11 - ERROR - Encoding error

Bit 10 ~ RTO - Reply time exceeded

Bit 9 - TXTO - Transmitter timeout exceeded

Bit 8 ~ PARER - Parity error in a received word

| R
' ‘
Bit 7 -+ MANER - Manchester coding evror in-a Feceived word ki v,
Bit 6 - LIFAIL - Loop test failure - - o
Bit 5 — RBUS - Busi B/not ; o
Bit 4 - BOST - Broadcast command reseived [

Bit 3 - MODE - Made command received
Bit 2 - SYNC ~ Synchronize command received

Bit 1 - DECREQ - The RIV has accepted dynamic bus centrol .

Bit 0 - ANYSTAT - Set if SYNC or DBCREQ is set

I -
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