)/4.@(

QG\\\

T

e = 1 /ll

Lo RE2ES

1.

1

1

- -

285G
-y
i

-

Al Bs

b

—r
it

S INTERFACE DETAILD
ER RS DR EEEEERTE T L LR LN RE T

CONTENTS

e o NCRAlJB

Link Protocol
I Introduction

A Link layer message packets

A Meszage f1ow

-3 Restrictions on messages

-6 Interface to the applicatien software
-7 The protocol /

i.7.1 Transmitter
La7.2 Transmitter State diagram
L.7.% Recelver
L.7.4 Receiver SBtate diagram
B Full-duplex protocol diagrams
.7 Eramples

Commands

2ol Imbroduction

=

Sed Operational Commanda

o

Tl Display Commands

-4 Set Mode Commands

Fesponses
.1 Introduction

2 Immediate responses

e E Final responcses

4 Responss messadesievents)

se Conmandes State Table

1



i ' 1“/ .
- : 1. LINK FROTOCOL L

1.1 Introduction: N
The protoeol veed for the communication between. Station

Servno Computer (830 and Station Control Computer (500 is g

RE-2Z2-C full duplex link protocol with acknuwledgement,error

detection and Fetry mechanisms builtin, It alszo Provides tasi

to task Communication between the two stations.
This s a Character oriented protocol wsing the following

ASCIT char-cters extended to 8 bitg by adding a zerg for bit 7,

1.2 Codes:

The following Protocol characters area used,

STX @
ETX O
- BN g
ACK. B4

DLE 1@
Mkl 1w _ _
' . The character DLE is CONTROL/DATH delimiter,
I.Contraol Codes:
DILE S5Tx Start of text
DLE ETX RCC End of text (followed by checksum)
DILE ACK : Succassfully received
- DLE MAak Failed to receive
) DILLE ENGO . Reguests retransmission of

last received code,

Z.Data Codes;
Bata characterg BO-OF and 11~FF,

DILE DL.F to provide data transparancy

data 10h (DLE) is compended © with DLE.

The MESsagEs erchanged between the two stations can be
Classified imtey Mgesage codes which are sent from the transmitter
to the recelver, ﬁnd_ﬂ@ngD;g_chgs which are sent  from  the
receiver tn the transmitter.DpLE NAK and DLE ACE are the responss
codes whereas DLE STX,DLE £TX BCC,DLE END and. data codes are gli
message codes. _ 1S : :

Use of these tontrol characters in fessage frame f1ow betweer twgo
machines in fujl dupltex madeléhown-below.

1.2 Limk layer MESSace packeto:

A link 1ayer hessage packet starty Wwith a DLE STX,ends with
a DLE &7 BCC, and  includes all  link layer data codes  in
between. Data codes can ncour only inside a mecsage
Packet. Responaes cades can also ocoyr between a DLE STX and a DLE
ETX RCC,but thega_feﬁpthé‘cmdesgéké not part of the message
Packet, they are callad embedded responses,

(| . . £
o - Py Ty
The HESDER ig T byteg long arranged in the fcllawing order,
Je;@inat;mnmid + SCurce id tollowed Uy, the length of the
lata string, S S ' T T

s ' |
DLE 87T% 5w HE TR H DATE(From application layer)———: DLE ETZ BCC




RO is= two's complement of modulo-8 sum of ‘all
between DLE STY and DLE ETX BCC.It does not include any control

codefor embedded response codes).For
the DLE bytes is included in the BCC

1.4 Message flow:

pathi

figii)
FEERER
Both the stations & and B can init

path 1 | to the receiver B which send

path I to the receiver A which s
transmitter B on path 4.But physical

‘data 1@ hex however only one of

SUim.

YWAALLLL O A

(RX-~E)

(TX-H)

data

iate a message transmission
simultaneously. The stations A and K have two machines each, a
transmitter and a receiver.Transmitter A sesnds message frame on

‘ s response codes on path 2 ta
the transmitter A.Similarly transmitter B sends message frame on

ends  response codes
ly only 2 paths(channels) are avilable

to the

for the comnunication between stations 6 and K. . RECEIVE and
TRANEMIT state machines at each station keep track of message /
responce codes flowing on single physical channel. Information and

response frames originating at eit

her of the stations

does not

required to be interleaved giving true fulldupley performance.

1.7 Restrictions on MEEEANeS:

L. Minimum size of a valid user
size is 259 byvtes.
<. The tazk number can not be R

1.4 Interfare to the application =of

message is 1 byte and maximum

ex 180h.

tware:

A typical set of FASCAL procedures and functions reguired to
provide the link laver interface to the applications is given

below.

I.function get_free buf (var ptricom_
Zoproceduyre putwﬁreembuf(ptr:comnbuf
ZLoprocedure put in regiptricom_buf_p
d.function getmfrommindq(taskmid:byt

Al The function ‘apt_free_buf -’
frea buffer if available othe

buf_ptr):bodlean:
pteds
tr);

e:var ptr:cmm_buf;ptr):bmolean;
Iofunction g@tm¥rmmmcmnfq(task“id:byte;var ptr:com“buf~ptr):bomlean;

returns TRUE and a pointer to a

rwise returns FALSE,

bytes



b)The
as & pointer to link's free pool.,

c)The proceduwre ‘put_in_reg’ puts a user specified buffer

passed as a pointer to link 's request gueue.

d) The function 'get_from_indg’ returns TRUE and a pointer to a
buffer provided a Fframe is received for the indicated
task _id otherwise retuns FALDE.

e) The function 'get_from_confq’ returns TRUE. and a pointer to
a buffer i1f link confirmation for the last transmission
requests by the indicated task_id is/are ready (it retwns
confirmation to the oldest: frame that is not yet collected)
otherwise returns FALSE.

FALSE.

cam_buf_ptr: “com_buf _typ;
cam_but_typ= record
: data= arraylB..2551 of byte; { user data 3
length:byte: L
. length?
sttibyte; o {link =tatus
' raeturned to user

as ti ok,.rx ok,rem

procedure ‘put_free_buff’ puts a user specified buffer passe

the

actual tx/rx message

not responding,only NAK ¢

sow-ce_task_id:byte; - { id of local task

reguesting transmission

or id of remote task

that transmitted datal

decst _task _idibvtes ' {id of local task
receiving data or id
of remote task to

. receive datal

nexticom_buf _ptr; f link to  the next
frame to be used by
limk onlyl

eandsg

Ao linked list of 20 (fixed at compile time,a maximum of 255 can

be specified free buffers is maintained by the 1link lavyer
declared above . :

1.7 The Frotocol:

1.7.1 Transzmitter:
1. The Lransmitter sends a message,startse a timeout and waits for
FESPOnSEE.,

Z.When DLE ACK is received it signals success.

S.When  DLE NAE is received the message will be retransmitted.It
restarts timeout and again waits.This will be repeated three
times. . . '

4,14 | timeout expires before ‘a2 response is received,the
transmitter sends a DLE ENE to request the retransmission of last
response. It starts timeout and waits for a response.This also
will be repeated I times.

wednvalid responses are igrored.

b. The failwres are indicated to the user,giving the reasons for

failure, (ie, OMLY NAK or TIMEOUT). .

4

1.7.2 Transmitter State diagram:

as
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1.7.53 Receiver:

-

Un the receiver side the possible error conditions are
1.The message sink is full.
2.FParity Error.,
2L BCC invalid.
4.DLE STX or DLE ETX BCC may be Mmissing.
SyeToo long or too short MesSSAQe.
&.5purious control or data code outside the messaqe.
7.8puwirious cantrol or data code inside the MESEAQE.
B.DLE ACE iz lost causing the transmitter to send a duplicate
copy o{ meEssage thdf hag already passed to the message sink.

A record of last response sent is kept (ACK or NAK) ,which is
initialised to MNAK. The receiver sends this value for DLE ENGQ.

For a message with the samke header byte ACk_is sent , but the
message is dlscardpd The last rempmnse is _set to NAK lf any code
other than DLE qTﬂ or DLE ENG is rec91ved before a message
starts., I T " '

' When building a message if the buffer overtlows then the
recel ver continues summing BCC, but the data is discarded.If any
other control codes other than DLE ETX ECC is received the
message is aborted and DLE MNAK is sent.

If the message is Ok, its header is compared with last
message. I+ it i same then Ack is sent but  the message is
discarded. [f the message is different then the meszage sink is
checked, If  the gink is full the respaonse is recorded but riot
sent. It waits for DLE ENG. I any other code is received thenm the
response is changed from ACH to NAK and the receiver continues to
wait  for DLE ENR.IF DLE END is rece1vad it checks the sink



status. If it is full, it continues waiting?l? it is not full then
the last response is sent and it accepts new messages.

1.7.4 Receiver Btate diagram:

(Recelve)
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The following figures show some events that can occur on the

*



of the figuwe to the bottom. .

various (nterfaces.Time is represented as increasing from the top

I.Mormal message transfer:

Datam—-—
DLE 8TX{data) DLE ETX RCC——>

£ ==DLE ACK
T

Z.Message Lransfer with NAK:

M 11 el bl A b oy e’ v St b A FITE AR U Sl i e e s e ome o v o ey o

Data--—1
'DILE STX{data) DLE ETX BCC—--
= DLE NAK A
DLE 8TX{(data) DLE ETX EBLC——3:
T—— DLE ACHK

L ==

I.Message transfer with Timeout and ERNG:
Datas—

DLE STX(data) DLE ETX BCC——3

¢— DL{noise) CK
TIMEQUT
DLE EN@--3
1 : {=-— DLE ACK

Data ,
DLE STX{(data) DLE ETX BCC--
£~ DLE NAK o
DLE STX{(data) DLE ETX EBCL——
O DLE NAE :
DLE STX(data) DLE ETX BCC-—3»
<— DLE ACE
e ] :

1.9 Examples=:
Consider figll) where messges and  responses
exchanged between machines A and B on logical paths

L i el T A

<—-not full
Data-—>

<—not full
Data->

“—not full
Data—->

L~ U1l
= full

“=-not full
Data——>

are
1,2,7 and 4.




{a) Normal messane:

Fathl: DLE GTX ...DLE ETX EBCC DLE STX...DLE ETX BCC
Fathis DlL.E ACK DLE ACK

(h) Message with EBUC error and recovery: \

Fathl: DLE STX..XXX..DLE ETX ECC DLE BTX ... DLE ETX BCC
Fath2: DLE NAK DLE ACH

{c) Maﬁﬁage with ETX destroyed:

Pathl: DLE CTX...Axkh[tlmeout] DLE ENMD DLE STX..DLE ETX BCC
FathZ: DLE WAk DLE ACHE

(d) Good message but ACK destroved:

Fathl: DLE STX...DLE ETX BCCLtimeout] DLE ENG DLE STX --.2tc.
FathX: DLXXXCHE DLE ACE

{e) Meaqaqes being sent in thh directions:

Fathl:s DLE STX...OLE ETX BCC DLE STX...DLE ETX BCC DLE BTX

Fathzs DLE ACH DLE ACK
Faths DLE STX... -..DLE ETX BCC DLE STX..etc.

Fathd: DLE ACE

Combineds
L. Circuit AB(Fhysical channel AE):DLE STX...DLE ETX ECC DLE
' STX...0LE ETX BCC DLE ACKE DLE STX
2. Circuit  BA(Fhysical charnel EBA): DLE 8TX...DLE ACK...DLE
ETX EBCC DLE ACE DLE 8TX

bR bk Bk T E TR T

2. COMMAND SET
2.1 Imtroduction:
The wvarious commands accepted from the Station Control
Computer (5CC) can be classified inte the following groups.

1. Oper otiomal Commands,
Z.Diept ay commands.
J.det ilade Commands.

The syntax of the various command parameters are as follows.

1. axn - -3 A/ESE A=azimuth,E=elevation,B=both.

2. time ~r hh:mm:ss hh=hours,mm=minutes,ss=seronds
2 colons are a must,but each
field =should have atleast ogne
character.eqg,Time= 0:0:0

wa date  ~r  ddimmiyyyy dd=date,mm=month,vyyyy=yvear
2 colon are a must,but each
field should have atleast one
character.




£

e
o omoal

eg,date=1:01: 1989

4. angl -» +/~ddd:mm:ss ddd=deqgs,mm=mins,ss<secs.
2 colons are a must,but each
field <chould have atleast one
character.ie,angl = —-12Z3:50:1@
The sign is - optional.Defauwlt

sign is +ve.

e o ang - +/-ddd:mmiss angs is reguired only if
axis specified is Bi(both).
syntax is similar to angl.

e windvel - uus.xnux eg, 123.,4847

ALl the parameters should be in ASCII form and the parameters
should be seperated by comma(s). :

OFERATIONAL COMMANDS:

Far  each of the operational commands the Station Ss=rvo

Computer (35C) =ends an immediate response frame from the application
laver, which indicates whether the command issued is accepted or not.

the axes in the current

It the command is not accepted then the response frame also
includes | byte code indicating the reasons for failure.
SL_HU COMMaAND SYNTAX CDESCRIFTION

vkl. - Loldetart : 4@3H . Stow releases and holds

positions.
Coldstart= (stwrls+hold)

Fosition 42H,ax,angll,ang? Fositions {he specified
’ aris to the specified
D Position(s).

Track 4dH,ax,time,angl
[,angZ} Tracks the specified axis
sQ as to reach the
target positiocn(s) at the
specified time.
Hold : AEH, ax ' Holds one or both the
: . axis at the current
position. '
Stop 48H, ax The drives are turned off
and brakes are applied to
one or both the axis.
Close . 4aH Turns off and parks both
the axis.
Staw doH, an ' Drives the specified axis
to the stow position.
Bt oo release deH, ax ; Releases the stow on the

specified auis,




RAbart S@H Aborts  the previous
command undertaken if anvy.

2.3 DIspLAy COMMARDS

The possiple responses for these Commands are the requested
data packet or a NOT QCCEPTED frame. The NOT ACCEFTED frame includes
the reazon for the failure of the command.

SL_NO COMMarDs S5YNTAX DESCRIFTION
1. Read angles QM sends current positions

starget positions,pot positions,

The various Farameters sent by 850 are arranged in the
following ardep and comma is the delimiter.

angles responsge code: TiH

time of day itime,

AL Cwrrent position {CF) rangt,
' @ target Fosition (TE) “fiangl,

A pot position (PR rangl,

el current Rosition (CF) tangl,
&l target position (TF) tangt,

&l pot Position (FF) . tangl,
Z. Read Analog Vars Z2H Sends a data packet containing

all analog variables
The various Rarameters saent by 8SC are artanged in th
fmllowing order and comma is the delimiter.

Analog response Code: Z5H
Lime of day ttime,
az motorl cureent PRI L, in amps 29, IE.12 Ampe,
a2 motor? current RN LMMMu, in amps eg, I4,1234 AMPS,
a2 tachol MMM LN, in RFM ég, 87 RPM
4z tachol PHMHXR HMuHK, in RFM Bgy 1023 REM
el motori Current PHNN LN, in amps eq, 35,12 Amps, -
el motors Current DMMML NN, in amps eqg, J4.1234 amps,
&l tachol PHNHM NN, irn RFM 20, 987 RPM
el tachep PRMMM LN, in RFM Bg., 1022 RPM
) wind wvel 1 twindvel , in EMFH  eg, 63 hMeM
wind vel? fwindvel , in KMFH 2g, 63 KMPH i
.l
R Mead Digital Vars QSH ‘ sends a data packet containing

all the digital variableg,

The  various Parameteryg sent, by 8SC are arranged in the
following order and comma ig the delimiter., The first byte :
¥2T ie  the digital data response code. The next 6 bytes i
cantain the statug 0f various digital variables.Withinp each :
Bvte bhite d3 and d2 de not contain ANy informatimn,d? and da&
cantaing systam variables,d4 and d3 contains elevation ayisg
variables and dl,da contains Lhe status of arimuth  axis
variables, i

Y

byte @= datl reszponce Code: ZIZsy

R




time of day{byt

a7 {(msh)

ri-3

- b
[ 2 S

» FOBG
: TREG
s SLLWG
: CWRF
WNDSR
» WNDES

bvte
bvte
hyte
boyboe
bhte
b te

n+734
-4
r-+5
rto
ihl the variab
applied.

4. FRead setparameter

The variopus par
following

es 1 to
dé  do

MAN
Log
REM
ACDI
DOOK
S5COK

les are

3

ameters

rnh): .

d4 = dz

% AMPOL ENCOK %
¥ S8TPOS FURN st
X STWD CCrFL M
¥ STRLSD CCFL st
s BREL CWFL 3
X BREZR CWFL. #

active high.ie, BRkl=

FaH
etc.

time,
dil

dd (1sh)
AMPFOL ENCOIE,
STFOS RUN,

STWD CCrL,
STRLLED CCFL.,
ERE1 CWFL,
BREZ CWFL.,
1 if hrakel i

sends kp;ki,of¥59t angles

sent by B88C are arranged in the

order and comma is the delimiter.

st parameters response code: Z7H

time of day
kp
ki
ax

Ft o

ofst
argle

safh
St ow
el soft ofst

2] stow angle
wind vel limit

e
)

-,

i1]

L oom

2.4 SET rObE CUHHQNDSE

n
n
ngl,
ngi,
indvel,

ttime,

(TR YRV oy
M

(TR YR
LA AR ]

[T
o

[YRYRVEY]
FLASR e

[RrayE——

3
4

[V B

The poszsible responses from the 8SSC for these commands &are

(a)

The current set values of the parameters from the

application layer which indicates that the specified
is erxecuted.

st command
(k)

Bh_NO  COMMANDS

Bet Time OFf Day

. Selt Stow Angles
Set S/W Hi Limit
Bet 'S/W Lo Limit
Set Windvel Limit

SYNTAX
N
SZH, time,.date
S4H,ax,angll,ang?]
SbH,ar,angll,ang2]

F8H,ax ,angll,ang2l

SAH,windvel

R R

I. THE RESFONSES FROM SSC

Z.1 Imtroductions

three groups.

l.Immediate responses.

2.Final

ITespOnsEes.,

S.Response messages(or events).
For each of the command the S8C sends an immediate response

Wi ek
sEnt
Timk

Fr ames
frrame
the

Can
from

be either an

the application
level GCE/NAK
lavers on 8§85C and SCC.

ACCEFTED frame or

layer.This is

NOT ACCEFTED 4rame containing the reasons for failure.

RESFONSE
SEH,time,date
23, angll,angl
S7H,angll,ang23
S99Hyangil,angll -
SEH,windvel

The rosponses from the S8C cam be arouped into the following

a MOT ACCEFTED
in addition to
frames EHcﬁanged between the communication

Only operational commands are recsponded with both immediate and



a final reeponse.For all other commands the 850 sendsz only an
immediate response. .

A few response messages (or events) are sent by the S8C to
indicate the status of cammand execution.For these events the
860 expects only a link level ack. (e, the application layer
need not send an user level ACCEFTED frame.) The final response also .
‘goes as an event to the [SCC.

.2 IMMEDIATE RESFONSES:

RESFONDES ' CODE DESCRIFTION

1. ACCERTED . 1@H Data string of this frrame
contains only one byte .code
hex 10.

2.NOT ACCETED 11H Data string of this frame
contains 2 bytes ,hex 11 followed
by one of the FAIL REASONS byte
detined below.

FAIL REAGONS : ' ~ CODE

(ay  EMD TIMEOUT ' =1H
- SYNTAX ERRO SE5H

() JLLEGAL CHMD S4H
, :
ELEOFIMAL RESFOMNSES:

The=e are sent as event frames(I byte data string),
first byte being 12H(event code) followed by one of the
following codes.

Sl MO RESFOMNSE CODRE
.  IRRELEVANT CHD FFH
w. SUCCESSFUL : 1 @M
I FAILED fO2aH .
4., ARATED Z0H

1 :
A4 RESFONSE MESSAGES (EVEMTS):

The event framez contain 2 data bytes the first one being
12H (event code) followed by ane of the following codes.

BL_NO EVERT CODE

AZ Y ER
1. FOT STOWIME &HZH HEH
L FOTOBTOW RELEASING &H4H &5H
A Coplt T SKWITCEH ON AXIS H6H &TH
Gy LTS NOT TURNING ON &8H &FH
aS. AXTS NOT TURNING OFF baH + &bH
[ 810l ERROR DCCURED LeH '\ bdH
7. STOW MOT RELEASED beH & H




a3 NOT STOWED 7aH 71H

8L ND EVENT CODE
AZ ! EL
? . . STOW RELEASING BOH 21H
18. ©  STOW RELEASED g2H BIH
11. BRAKE RELEASED 84H 85H
12, AXIS HELD 86H 87H _ '
17, STOWING 88H BH
1. STOWED SaH 8bH
15, BRAEED ' 8cH 8dH
164, FOSTTIONED A SeH 8FH
17. TRACE TG F@H &1 H
18. FAaRE NG ' F2H 27
1. FOSITIONING ' F4H F5H
Z0.  MOTOR CURRENTS HIGH adH almH
21.  WIND VELOCITY HIGH anH
22, MOTOR INTERLOCE ERROR aTH adH
23.  EFERBENCY FARK STARTED aBH

S.0 Comfands State table:

(VAL TD CDNHQNDS AT EACH STATE AND FOSSIRLE RESFONSESD)

STATE COMMANDS NEXT STATE RESFONSES
1.STOWED STWRLS STOWED FAILED
ETWRLS - STW RIL.SG
Z.5TW RLSG STW ERR FAILED
STOWED FAILED
BTW RLSD BRED FAILED
: 8TW RLSD BRED SUCCESSFUL
ABORT STOWED ABORTED
ALBORT STW RLSD BRED ARDRTED
ARORT STW ERR ABORTED
EM FARE - BSTOWING
EL5TW ERR STWRLS —-» BTW RLSG
ST - STOWING
4, STOWLMNG ' 8TW ERR FAILED
' STOWED FAILED
STW RL.SD BRED FOAILED
STWED SUCCESSFUL
ARORT STOWED ARDRTED
BRORT L BTW RLSD BRED ABRORTED
ARORT STW ERR ARORTED
5.6TW RLSD :
IR dTN ) STOW STW RLSD BRED FAILED .
ST O - BTOWING
Faofk - STOWING
Pl : - PARKSLEWING.
X TS0 STW RLSD RRED FAILED
AXTSON STWRLSD BRERLSD SUCCESSFUL

ABDRT STWRLED BRED ARORTED



&6.8TW RLSD
ERE RLL.BD

7. FARE

8. FOSkY

T TREING

BILLWE

STOW,FARK -> PARKSLEWING
EMSTOF STWRL.SD BRKD SUCCESSFUL
EMSTOF . STWRLSD BRERLSD - FAILED
FOSITION ~-% FOSG
TRACE ~-» TRACKING
—* STOWING
N STWRLSD BERKRLSD FAILED : '

EM&TOR STWRLSD BRERLSD FAILED :
EMSTOF STWRLSD BRED SUCCESSFUL
ARDRT STWRLSD BRERLSD BBRORTED
STOW, FARK FARK SLWG

STWRLSD BRERLSD SUCCESSFUL
EMSTOF ' STWRLSD BRERLSD FAILED
EMSTOR : STWRLSD BRKD SUCCESSFUL
STOW, FARE ~*PARKSLEWING
ARORT STWRL.SD BRERLSD ABORTED
FOSITION' FOSNG | .

STWRLSD BRERLSD SUCCESSFUL
EHMSTOF STWRLLSD BRERLSD ~ FAILED

. EMSTOR STWRLSD BREKD SUCCESSFUL

STOW, FARE —*FARKSLEWING
AEBORT STWRLSD EBRKRLSD ARORTED
"TRACK TREING

The commands from SCC are executed A% a sequence primitive
steps whlch are listed belnw. The order of execution is from left

to right.

1.COLDSTART
2.FOSITION

3. TRACK,
4. HOLD
S. 8TOR
5. CLOSE
7. STOW
B.STWRLS
Z.ARORT

.00y 4

i

i H

*ARORT

STWRLS + AXISON
FOSITION

TRACK S
ABORT+ STWRLS +AXISON

EMSTOR ,

ABORT+ AXISON+ FARK

STOW +AXISON + FARE »
STWRLS . ’

QJD
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