
IMPTE RECOMMENDED PRACTICE RP 113-1983 

Supervisory Protocol for Digital Control Inte1ace 

I. General 

1.1 Scope. This recommended practice defines the 
supervisory protocol used "" iUl io a general pur­
pose communica tion channel o f an interface sys­
tem wh idl transports data and digita l control 
signals between equipment u ti lized in the pro­
duct ion , pos t-production , and/ or transmiss ion of 
visual and aural informat io n. 1t is intended tha t 
the supervisory protocol d escribed in this practi ce 
be part o f an overall sys tem, a llowing intercon­
nection of programmable and non programmable 
equipment as required to configure an opera tional 
system with a defined [unctio n. a nd to a llow rapid 
reco nfigura tion of a system to provide morc than 
one defin ed fun ction utili7.ing a given group of 
equipment. 

1.1.1 The primary in tent of this practice is to es tab· 
lish supervisory procedures of the communica· 
tion channel for the purpose of transmitting 
control messages to equipment by externa l 
means. (The contents of the messages are not 
d efined .) This practice, or sections thereof, may 
be applied to the interconnection of elements 
within an item of equipment . 

1.2 Definitio ns. (See Fig. 1.) For the purposes of this 
practice, the following d efini tions apply: 

Bus Co ntroller: Each system contains one bus con­
troller which sur-er vises a ll tributaries in the sys· 
tern. Supervision is exercised through the use of 
this ~upe rvisory protocol. 

Byte : A byte consists of e ight biLS of information . 
BiLS used to effec t transmiss io n such as byte stan. 
parity, or end are not part of the byte. 

Tributary: A tributary transfers messages to and 
from an opera tio nal device via the in ter face sys· 
tern . The tri bu tary is di stinct (rom the function 
o f the opera tio nal device <l nd exists to transfer 
control messages be tween the communica tion 
channel and the device. 

Word: A word consists o f a byte and associa ted 
bits used to effect transmiss io n such as start, parity, 
or end. 
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2. At m age T ypes 

T wo types o f messages shall be tra nsmitted on the 
channel: 

Supervisory Messages to supervise the channel 
and direc t the How of device messages. 

Device Messages to control operation o f equip. 
ment functions. This type o f message shall be 
transmitted only wi thin sL.1ndard message blocks 
or during d evice defined communications modes. 
Details o( d evice mess<lges will be the subject of 
.mother document now in prepara tion. 

3. Tribulary A ddresses 

Tributary addresses shall consist of two bytes: the 
most sig nificant byte, which is tr<ll1smitted first, 
<lnd the least significant byte. The most significant 
bit of both bytes shall be se t to binary l. This 
provjdes an address range starting at 808011 , Each 
tributary shall be ass igned two unique addresses. 
a SELECT address and a POLL address. 

3. 1 Select Address. An address in which the least sig­
nificant bit of the least significant byte equals 
binary 0 is a SELECT address. 

3.2 Poll Address. An address in which the least sig­
nificant bit o( the le<ls t significant byte equals 
binary 1 is a POLL address. 

3.3 Grou p Addresses. Address pairs 8080-8081h and 
8082-8083h through 8 IFE·8 IFFh are reserved as 
GROUP SELECT addresses. The addresses in 
which the least significant bit of the least signifi­
cant byte equals binary I (POLL address) shall 
not be used but are retained in the address num· 
bering scheme (or software considef<ltions. 

3.4- Discre te Addresses. Tributary addresses shall sta rt 
a t 8280·828 I I!' Precisely 8064 discre te tributary 
address pa irs are available. 

3.5 Address Alloca tion Table: 

SOSO·SOS I" 
SOS2·S0 FF" 
S ISO·SI FF" 
S2S0-S2FF" 
S380·S3FF" 

FF80.FFFFh 

Grou p selec t- all ca ll 
Group select-Groups 1-63 
Group select-Groups 64- 127 
G4 t ri butaries 
64 tributaries 

64 tributaries 
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4. Tributary Operational Sta tes 

A trib utary shall be in one of fi ve major opera­
tional sta tes : 

IDLE : The tri butary shall not perform any com­
munica tions. This sta te sha ll be exited only in 
response to BREAK. 

ACTIVE: Prerequisite (or trans ition to other 
opera tional sta les. T he tributary shall enter th is 
state whenever BREA K is received . 

POLL: The tributar y shall transmi t a single sta tus 
byte to the bus controller. 

SELECT : A single tribu tary shall enter a com· 
munications mode with the bus cont roller. 

GROUP SELECT: All tr ibutaries or a selected 
group of tribu ta ri es shall enter a commu nica tions 
mode with the bus controller . 

5. Supervisory M essages 

Tributaries shall be directed to o perationa l states 
through various communica tions sequences by 
supervisory messages as shown in Fig. 2. Super. 
visory messages consist of the following elements: 

BREAK: Shall dr ive a ll tributaries to the ACT IVE 
sta tc. (Sce Americn n Nat iona l Standard for Tele­
vision-Digi tal Control Interface-Electrica l and 

Mechanical Characteristics, ANSI / SMPTE 207M· 
1981, for code.) 

(ADDR-POLL) : A tributary poll address (ADDR· 
POLL) shall drive th e addressed tributary to the 
POLL sta te. 

(ADDR.SELECT) : A tributaf)' , elect address 
(ADDR-SEL) ,hall dr ive the addressed tribu tary 
to the SELECT state. 

(GROUI' ADDR ·SEL): A group , elect address 
shall drive a group of tributari es to the GROUP 
SELECT sta te. 

Supervisory Charac ters: Identify communications 
sequences and provide st.1.tus in forma tion. Super­
visory characters are single bytes within the range 
00h-7Fh' Supervisory characters shall consist of: 

alb (GRP) Group ass ign 
02 (STX) Start oC message 
03 (ESC) Escape 
04 (ACK) Acknowledge 
05 (NAK) No t acknowledge 
06 (BSY) Busy 
07 (RST) Rese t 
08 (SVC) Service reques t from controlled 

equipment 
09 (TEN) Tra nsmit enable 

All o ther supervisory characters are reserved. The 
use o f other characters for tributa ry super vision is 
noncomplia nt wi th this specifica tion . 

• 
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6. Operational Sequences (See Fig. 2) 

6.1 Id le. Tributaries in the id1c sta te shall not per­
fOTm any communica tions sequences. 

Ii. I. 1 Idle shall be entered under the following con­
di tions: 

Tributary power on or reset 

Upon receipt of an (ADDR-SEL) not ass igned 
to the tributary 

Upon receipt o[ a GROUP (ADDR.SEL) not 
assigned to the tributary 

When a specified l ime Oll t of six words in dura­
tion occurs 

On receipt of an undefined byte 

On encountering a transmiss ion error or ambig­
uous condition 

6.1.2 A tributary shall exit the IDLE state only on 
receipt of BREAK. 

6.2 Active. A lIibutary in the ACTIVE state shall per­
fOfm communications sequences as directed by the 
bus controller. 

6.2. 1 All tributar ies shall enter the ACTIVE sta te 
whenever BREA K is received and on com ple· 
tion of a poll sequence. 

6.2.2 A tributary shall exit the ACTIVE sta te on reo 
ceipt o f an address which directs it to the POLL. 
SELECT, or GROUP SELECT states. A time 
out between the two address bytes shall cause 
the tributary to enter the IDLE state. 

6.3 Poll. The POLL state shall be used to determine 
the presence and status of a tributary. 

6.3. 1 A tributary sha ll enter the POLL state on reo 
ceipt of its poll address (A DDR·POLL). The 
tributary shall transmit one supervisory char· 
acter to indicate iLS status, then return to the 
ACTIVE sta te . Tributaries not addressed shall 
remain in the ACTIVE state. Supervisory ch:lr· 
acters transmitted shall be of the following: 

RESET (07h): Tributary has powered up or 
been rese t since last poll. 

NAK (05h): An exception (time out. undefined 
byte, etc.) condition has occurred since last poll 
or select. 

BSY (06h): Tributary not :Ivail:1ble to receive 
messages. 

SVC (08h): Service request frol11 controlled 
equipment. 

ACK (04 11): Tributary avai la ble to receive Illes· 
sages. 

These characters rank in priority accord ing to 
the order shown above. 

6.4 Select 

6.4. 1 A single tributary shall enter the SELECT sta te 
on receipt of its se lect address (A DDR·SEL). All 
other tributaries shall transition to the IDLE 
state. A tr ibutary in the SELECT state shall 
execute the commun ica tions sequences detai led 

RP 113-1983 

in 6.4. 1.1 through 6.4.1.4 as dircCled by the bus 
controller. 

6.4.1.1 Receive Message. Supervisory character STX 
(0211) shall be followed by a message hlock can· 
taining the following characters: 

byte I : byte count of bytes 2 thru n (0 = 256 
bytes) . 

bytes 2 thru n: (256 bytes maximum) -device 
defin ed message. 

byte n + I: checksum = 2's complement of the 
least significant hyte of the sum of hytes 1 
through 11. 

The tributary shall indicate error·free recep· 
tinn by responding with ACK and shall return 
to the SELECT st;Jtc . 

On encoulllering an error during reception, 
the tributary shall respond wi th NAK, then 
transition to IDLE. 

If transmission from the bus controller is in· 
terrupted for more than the time out period. 
the tributary shall transit ion to IDLE. 

The tributary shall transfer a complete meso 
sage, the byte count speci fied above, and ,I 
"block read y" indi cation to the entities us ing 
the system for colllro \. 

6.'1. 1.2 Transmit Message. A tributary shall notify the 
hus colllro ll er that a message is wait ing by 
transmiuing SVC (0811) during POLL. Upon 
receipt of TEN (0911 ) while in SELECT, the 
tributary shall transmit a standard message 
hlock as defined in 6.4 .1.1. 

6.·1. 1.3 Assign Tributary to Group. Supervisory char­
acter GRP (O lh) shall be followed by a single 
byte: 

OOh deletes all previous group assignments of 
all tributaries 

If the most significant b it o f the byte follow. 
ing GRP (O IIJ is a ZERO, the ass ignment o r 
the tributary to the address represented by the 
following seven hiLS of that hyte is deleted (l h 
to 127,,). 

80h assigns the tribmary to groups 1- 127. 

If the Illost significant bit of the byte fo llowing 
GRP (0 111) is a ONE, the tributary is assigned 
to the :lddress represented by the fo llowing 
seven bits of that byte (III to 127h) . 

A tributary may be removed from or assigned 
to marc than onc group by repeating the as· 
signment sequence. 

If transm ission from the bus controller is in· 
terrupted for more than the lime out period 
between receipt of GRP and the group assign. 
ment byte, the tributary sha ll transition to 
IDLE. 

All group addresses except "all ca ll" (8080h) 

shall be deleted at tributary power·up or reset. 

fiA.1 A Nonsta ndard Communications. Supervisory 
character ESC (03 11 ) shall release a tr ibutary 
LO nOllslilnclard communications seq uences. 
The tributary shall respond with ACK; it shall 
ex it ESC mode on ly in response to BREAK. 
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6.4 .2 The tributary shall exit SELECT on receipt of 
BREAK or in response to the exceptio nal con­
d itions noted in 6.-1.1.1 thro ugh 6.-1.1 .3 above. 

6.5 Group Select 

6.5.1 Groups of tributaries shall enter the GROUP 
SELECT state on receipt o f their group se lect 
address (GROUP ADDR·SEL) . All tributaries 
not assigned to the gro up shall transition to 
IDLE. Tributaries in the GROUP SELECT 
state shall execute the communications se­
quences detailed in 6.5.1.1 and 6.5.1.2 as di­
rected by the bus controller. 

6.5. 1.1 Receive Message. Supervisory character STX 
shall be followed by a message b lock as d efined 
in 6.4.1.1. 

Each tributary returns to GROUP SELECT 
state after error-free reception of the block; 
no respo nse shall be transmitted. 

On encountering a n error during receptio n, a 
tribUlary shall respo nd with NA K, then transi­
tion to IDLE_ 

ff transmiss ion from the bus controller is in­
terrupted for more than the lime out period. 
tribu taries shall transition to IDLE. 

6 .. 7. 1.2 Nonstandard Communicat ions. Supervisory 
character ESC shall release a group to non­
standard commun icat ions ill accordance with 
6.4.1.1. Tributaries shall ex it th is mode only 
in response to BREf\K. 

6.5.2 Tributaries shall ex it GROUP SELECT on re­
ceip t of BREA K or in response to the excep­
tional condi tions no ted in 6.5. 1.1 . 

7. Bus Controller OPeration 

7.1 System Synchroni7-<1.tion. The bus controller shall 
transmit BREAK when power is turned on and 
after bei ng reset. 

7.2 Tributary Respo nse T ime Out. T he bus contro ller 
shall transmit BREAK when a tributary fails to 

respond within the following time-out periods: 

In response to ADDR·PO LL. GRI' (#). ESC. 
TEN, END OF MSe BLOC K 6 words 

8. Guidelines 

8. 1 Function of This Practice. T his practice specifies 
the supervisory protocol used within the COln­

munication channel. T he protocol is the sequence 
of characters used to transfer messages between 
the bus controller and tributaries, provide re­
covery from en ol' conditio ns, and generally super­
vise the usage of the communicatio n channel. This 
practice is concerned o nly with channel supervi­
sion. Electrical/mechanical characteristi cs arc spe­
cified in separate standards since many ty pes of 
channels wh ich can deli ve r eight-bit binary bytes 
and a unique BREAK condition ca n operate Ull­

del' supervision o f the pro toco l Message content 
is specified by standards which are independent 
of both electrical/mechanical and supervisory 
characteristics of the communication channel. 

8.2 System Configurations. This supervisory protocol 
permits supervisio n of point-to-point and multi· 
po int systems. 
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A point-to-point configuration is one in which a 
communication channel is connected to only one 
tributary. The bus controller may be connected to 
more than one channel, each having o ne tribu­
tary. This configuration has the advantage o f 
speed since the dedicated channels provide ac· 
cess to all tributaries simultaneously. 

The multipoint bus configuration is one in which 
more than one tributary is connected to a channel. 
This configuration has the advantage o f reduced 
ca bling costs a nd complexity. The main disad­
va ntage o f multipoint is that messages to dif­
ferent tributaries mus t queue up and be sent 
se ri a lly on the bus. This con figura tion is there· 
fore slower in response time than point-to-point 
systems. 

8.3 Sta te Diagrams. The supervisory procedures are 
d escr ibed by means of sta te diagrams that show 
how the interfacing hardware and software in a 
tributary fo llow sequences o f bytes as they arc 
received from the comm unication channel. 

8.3.1 Each stale (condition) thal a tributary ca n as · 
sume is represented graphica lly as a circle; major 
sta tes are identified by an upper case label or 
mnemonic within th e circle: 

8 
8.3.2 All possible transitions between sta tes are repre­

sented by arrows between the states; each transi­
tion is qual ified by an expression which will 
produce the tra nsition. 

EXP I 

STATE I \--------------------------------~ 

fX P 3 EXP 2 

f XP 4 

8.3.3 Express ions can be messages received from or 
transmitted to the communication channel. or 
local messages generated within the tributary. 

8.3.3. 1 Messages received from the chan nel are repre­
sented by R followed by the received message 
ill parentheses: 

R(G RP) 

indicates transition from sta te ONE to state 
TWO on receipt of the message GRP. 

8.3.3.2 !\Jessages transmitted to the bus are repre· 
sented by T followed by the transmitted mes­
sage in paren theses: 

T(ACK} 
T HREE ~----~~~----~ 

ind ica tes transition from state THREE to state 
FOU R after transmitting the message ACK. 
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8.3.3.3 Local messages are represented by lower case 
labels: 

FIVE 
re se ' SIX 

indicates tTansmon from state FIVE to state 
SIX when rese t occurs. 

8.4 Channel Synchronization. Data density is max i­
mized by allowing the transmission of binary da ta 
in all device messages. This mea ns that there must 
be no combination of lransmiucd bytes which can 
be interpreted as a channel synchronizat ion com­
mand. The channel synchro niza tion command is 
a unique transmission sequence ca lled BREA K. 
This sequence cannot be accidentally generated 
by normal communications. Tributaries rece iving 
BREAK arc required to immediately transfer to 
the ACTIVE stale regardless of what they are cur­
rend), doing in relation to the communication 
channel. On power up, a tributary enters the 
IDLE. state and ignores a ll bus transactions umil 
it receives BREAK. Electri ca l specifications ap­
propriate for use with this supervisory protocol 
assure that BREAK ca nnot be generated acc i­
dentally. 

8.5 Supervisory Message Components. The protocol 
uses BREAK, tributary addresses, and a small 
number of predefined supervisory characters to 
manage the communicat ion channel. Since the ad· 
dresses and supervisory characters are eight-bit 
binary bytes, they must be recogn ized by being 
received immediately after BREA K. The only 
supervisory message that is unconditionally rec­
ognizable is the BREAK sequence. 

8.5. 1 T r ibUlary Addresses. Tributary addresses con­
sist of two bytes. Up to 806·1 tr ibu taries can be 
addressed uniquely. A one-byte address ing 
scheme would have served most small system 
applicat ions with a saving in channel overhead, 
but complex reass ignmelll strategies would have 
to be employed in order to accommodate larger 
users. 

The address bytes arc characterized by a I in 
the most significant bit. Each tributary is as­
signed two addresses, a SELECT address and ;\ 
POLL address. The leas t significant bit o f th e 
least significa n t by te is set to 0 for SELECT and 
I for POLL. 

A unique two-byte address serves as an all-ca ll 
SELECT address. 'When this address is trans· 
mitted all tributaries in a multi poilll sys tem 
simultaneously receivc and :lct on system mes­
sages. 

Tribu taries can be assigned to o ll e or more of 
127 group SELECT addresses. Thl!se addresses 
allow simultaneous operat io n with se lec ted 
groups o ( tributaries ill Ill u lt ipoim sys tems simi. 
lar to a ll-ca ll. 

During all-ca ll or group operatio n, transmiss ion 
by the tr ibu ta ries is allowed only when an error 
condit ion is encountered, since other transmis· 
sion could cause channel errors as several lribtl-
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lari es attempted to transmit at the same t ime. 
'When error conditions are encountered, tribu­
taries tra nsmit the supervisory character NAK; 
reception o f the NA K, or an error ind icating 
channel contention. alens the bus contro ller to 
an error condition in onc or more tributaries. 
The bus controller must assert BREAK and poll 
ind ividual tribu taries to d etermine wh ich tribu· 
ta ry (ies) has encountered an error and the na­
ture of the error. 

8.5.2 Supervisory Characters. The only supervisory 
cha racters used are those given in Sec. 5. Super­
visory characters are single eigh t-b it bytes in 
which the most significa nt bit is O. Implemen­
tat ions of this protocol must not usc any other 
supervisory characters for nonspecified funct ions 
as such use would render a tributary incompati­
ble with other systems and could occasion seri­
ous opera tional fa ilures if other supervisory 
function s are added to th is practice in th e fu­
turc. 

8.6 Poll Sequence. The POLL sequence is used to 
verify tributary presence and status. In multi· 
po int systems, the POLL seq uence a llows a ll tribu­
taries to be sca nned quickly to sec if servicing or 
a ttention is required by any of them. 

Status characters transmitted by a tributary in­
form the bus controller of the tribu tary's current 
cond ition. Characters associated with specific con­
dit ions are detailed in 6.3.1. T he tribu tary is reo 
quired to send the highes t priority status char­
acter applicable to its condition if more than one 
applies. All status characters except service re­
quest (SVC) apply to conditions within the in ter­
face function. SVC is a pass- through condition 
which indica tes a service need by the equipment 
controlled through the intcrface. Device messages 
are used to identify and provide the service rc· 
quired. 

8.7 J'\'Iessage Receive or Transmit Sequences. Device 
messages are received or transm itted by a tr ib u­
tary by means of the message receive or transmit se­
quence from the SELECT state. T h is sequence 
offers message lengths of I to 256 bytes with 
checksum protection. Groups of tributaries can 
receive messages from the GROUP SELECT state. 

On receip t of a mcssage, the bus controller will 
transmit an ACK or NA I{ . It th en wailS for six 
charac ters for a ny exceptio na l cond ition . (See 
Fig. 2.) 

All eq uipment control and sta tus information is 
exchanged by means of device messages. 

8.8 Escape Sequence. The escape sequence is pro· 
vided for those users who wish to remain com­
patible with the electr ica l and supervisory proto· 
col ch;.racteristics o f the interface system bu t rc­
qui re nonstandard operational sequences or mes­
sages. Single tributaries or grou ps of tributaries 
may be placed outsidc the norma l protocol limits 
using this sequence. The only protocol requ ire. 
ment which must be observed by devices wh ilc 
usi ng this sequence is the requirement to enter 
the ACTIVE state whenever a BREAK is received 
from the comm unication channel. 
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8.9 System Design Considerations. This practice and 
associated standards specify characteristi cs for 
equipment compatible with the interface sys tem. 
System fun ction and configuration is left to the 
system designer. Certain cautions must be oh. 
served by the designer: 

8.9.1 Device messages arc specified by other standards. 
Only device messages which conrorm to those 
standards should be Lransmiucd via Ihe stand· 
ard message receive/ transmit faciliti es . Non­
standard messages should be transmitted via the 
escape sequence. 
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8.9.2 Switched Tributaries. This practice and associ· 
ated standards consider operation of bus con­
trollers <lnd tributaries to be within onc 
communication dIannei. If tributaries are trans­
ferred between channels, the system designer 
must provide means to place them in an appro­
priate state before connection to a new chan­
neL It is recommended that the tributaries be 
forced to the IDLE Slale with all group address 
assignments cleared before connection_ Proce­
dures for notifying a bus controller of the at­
tachment of a tributary will generally be 
requ ired ; these procedures are dependent on the 
nature of the system and are left to the designer's 
discretion_ 


