
SMPTE RECOMMENDED PRACTICE RP 138- 1986 

Control Message Architecture 

I. General 

1.1 Scope. This practice d efin es the nrchitec turc o f 
the comrol message bnguagc used within a gen
era l-purpose communications channcl of an inter. 
fa ce system which transports data and control 
signnls between eq uipment utili1Cd in the produc. 
tion . post-production, and lor transmiss ion of 
vi sual and aura l information . 

It is intended that the la nguage d escribed in this 
pra ctice be utili zed when constructing messages 
used as part of an overall sys tem , ;-allowing inler
connectio n of programmable ;Jnci nonprogra m. 
mabIe equipment as required to configure an 
operationa l sys tem with a defined function, and 
to allow rapid reconfiguration o f a system to pro
vide more than o ne defined fun ction ut il izing a 
g iven bITOUp o f cquipment. 

1.1.1 Control message language is composed of , 'ocab. 
ulary. syntax. and semantics ex pressed in terms 
of tokens. rules, and actions, respec tivel y. 

1.1.2 The primary intent of this practicc is to define 
thc architecture of the messages to be trans· 
mitted within the supervisory protocol o f the 
communica tions channel for the purpose of con· 
trolling eq uipment by external means. Syntax 
is the se t of rulcs which sha ll be applied to thc 
vocabulary (tokens) to construct co lllrol meso 
sages. (The content of the vocabulary and its 
semantics, being specific to the typc of generic 
equipment, is defin ed e lsewhere.) This practi ce, 
or sections thereof, Illily be app lied to the inter· 
connect ion o f elcmcnts with in an item of eq uip· 
ment. 

1.2 Definitions. For the purposc o f this practi ce, the 
fo llowing definitions shall apply : 

Virtua l i\I;lchine: A log ica l device consisting o f 
a single dc \·icc or a combination o f devices that 
respond in essence or e frec t as a gener ic typc of 
equipment; c.g., VTR . , ·ideo switcher, tclecinc. 
etc. 

Virtual Circu it: A transparent , logica l, com· 
l11ullica, tions connect ion be tween virtual rna· 
chines. The communications pa th , in rea lity. 
passcs thro ugh other Ieyels and is propagatcd 
over a phys ical medium . 
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2. M essage Structure 

2. 1 Architccture. The messagc architccturc descri bcd 
in this pract ice is prcpared broadly on the prin. 
cipals o f communications levels. Th is architccturc 
fo llo\\'s a logica l structure ami is d efin ed in terms 
of a "inual machine. i\ Iess:lges arc of va riab lc 
length :lCconling to function. Complex functions 
may be di vided illlo basic fUll ctio ns. lransmillcd 
as a sequence of sho n er messages for execution in 
thc \'inual machine. 

2.2 Virtual "lachine. All mess<l gcs pcrtaining to ge· 
m!ric types o f cquipment shall be d cflll cd in terms 
o f the vinu,,! ma chine. Utili zat io n o f the virtual 
machine concept in defining messages providc~ a 
messagc architec tlll'e that is independe llt of ma· 
clline·spcc ific charactcristics. 

3. CVT//rol M essage Classificatio1l 

3. 1 Control messages ~Ire class ified in accordance with 
Fig. I. 

• 

SYSTEM 
SERVICE 

MESSAGES 

COMMON 
MESS AG ES 

CONTROL 
MUSAGES 

VIRTUAl 
MACHINE 

MESSAGES 

TYPE 
SPECIFIC 

MESSAGES 

Fig.l 
l\1csslige Class ificillion 

USER 
DEFINED 

MESSAGES 

Ap/Jl'oved' May / 986 
SOCIETY OF MOTION PIC T URE A.\'D TO .EnSIO.\" ENG / ,\"U , RS 
;95 West Hartsda le A venue, Wh ite Plflills, .\' Y /0607, (9 f./) 761·/100 



Page 2 of 1 pages 

3. 1.1 Virtual machine messages are used to pass com· 
mands and responses bet ween \'irtual machines. 
Virtual mach ine messages arc those initiated by 
a controlling tlnice with responses or iginating 
in the co ntrolled cJevice. Receipt of a virtual 
machi ne message shall resul t in a defin ed action 
a nd /or response by the virtual machine. 

Virtual machine messages may be subdivided 
into: 

RP I38-/986 

3.2.3 User·Defined lo. lessages: Virtual machine meso 
~agcs which ;Ire unique to the type (ma nufac
turer. model. version , 5/ 1, Ctc.) of the specific 
mach inc. Althoug-h the definit ion and / or docu
mentation of user·defined messages is considered 
ou tside tht: sco pc of this prac tice, the StruClure 
of slich mcssages shall conform LO the mcssilge 
architec ture as defined herein. 

3. 1.1.1 Common messages whose coding is reserved to 
provide for funct ions of general appl ication; 
e.g., procedures, reference time fun ctions, and 
reset. 

4. COr/lmi Message COllstrllclio11 

3. 1.1.2 T ype-speci fic messages arc applicable to spe· 
cific gener ic categories of equipment. 

3. 1.1.3 User·defi ned messages implement special fu nc
tions wh ich arc not included in the type· 
specific message set. 

3. 1.2 System.service messages arc messages other thnn 
virtual machine messages. 

3.2 Virtua l Nfachine Message Subsets. A separate a nd 
d istinct subse t of virtual machine messages shall 
be specified for each type of virtual machine 
(VTR, tclec ine, audio tape recorder, graphics 
generator, etc.). Sa id subset, termed a dia lect, 
shall comprise common messages, type.specific 
messages and, opt ionally, user·defined messages. 

3.2. 1 Common Messages: Resident machine messages 
which arc in all virtual machine dialects but not 
necessarily operative in all virtual machines, 
whose coding is reserved to provide for func
tions of general applications. 

3.2.2 T ype.Specific Messages: Virtual machine meso 
sages which are defined in vi rtual machine dia· 
IcCl recommended practices. 

= <Keyword> 

·1.1 Syntax. System service and virtual machine meso 
sages are uni formly cons tructed with the [ollow ing 
syntax: 

MESSAGE = KEYWORD (+ ARGUMENT) 

where the keyword characteri zes the fun cl ion to 
be pcrformed and the argumelll conta ins the 
parameters, where necessary, to perform that 
function. 

A parameter has the following syntax : 

PARAMETER = (NAME +) VALUE (S) 

The Ila me may be implied with the use of speci fic 
keywords and, in such cases, is therefore not re
q uired. The length and format of the value (or 
val ues) is defined by the name (or implied name). 
No restriction is placed on the poss ible concale
n;ltion of parameter va lues. 

1.2 Message Formats. All control messages are formed 
as groups of integral bytes. The first byte of each 
message shall be the keyword. A keyword specifi. 
cat ion defines the formal of its arguments; al
though no mathematica l relationship is intended 
between the bit pattern of the keyword and th e 
formal. i\lessages are constructed in one of the 
foll owing formats: 

Format I i\ lessage 

Forma l2 Message = < Keyword> < Parameter List> 

where: 
< Parameter List> = <Parameter> 

or: 
<Parameter List> = < Begin > <Parameter Group> <End> 

where: 
< Parameter Group> = <Parameter> 

or: 
< Parameter Group> = < Parameter Group> <Parameter> 

where: 
<Parameter> 

or: 
<Parameter> 

= <Pa rameter Vallie> ... < Parameter Value> 

= < Parameter Name> 
= <Parameter Value> ... < Parameter Value> 

The appropriate message format can be selec ted by means of the decision trce given in Fig. 2. 
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5. Message Cor/ing 

5. 1 Identical or simil;"!r fun Cl ions on cquipmelH of 
differing generic type should be cfrccted by the 
same keyword bit pattern. 

5.2 Parameter V:tiucs. i\ lessages may contaill param
eters as an essential part. A ll pa r;lI11 etcrs arc clas
sified as follows: 

5.2.1 Logical Parameter Values. Parameters repre
sen t ing any abstract rUIl Cl ion(s) that may be 
expressed by ;( simple binary state of 1 (true) or 
o (false) sllch as ta lly o n / oIT or yes/ no. 

The minimum code length for a single logica l 
parameter is o nc byte. Indiyiduallogical param-

PARAMETER 
NAME 

RECURSIVE 
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e ters ca n be ;lssembled. wh ere applica ble, into 
groups 10 form bit -spec ific hytes for transmiss ion 
purposes. 

r, .2.2 :"umcrica l Parameter Val ues. Parameters rep
resen ting a numeric \';lIuc and consisting o f the 
following : 

Un signed number parameters: 
Pa rameH:rs represen t ing any numeric \"due 

without polarity_ 

Signed number parameters: 
Parame ters representing: a ny numeric va lue 

with polarity_ 

RECURSIVE 

Fig. 2 
Decision Tree 
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T ime·Code P:1r;]lll eler Va lues: Time is indicated 
as a -I-byte qua ntity. Parameters rep rcsc llting 
hours. minu tes. seconds, and frames arc ex
pressed in BC D in thal order. The H ex "4 0"-bit 
of lhe fram e's b yte will be SC t to one ( I) in 
Drop-Frame Com pensated ;.. rod e. In Nond rop 
Frame Uncom pensated Mode a nd all other lime 
code sta ndards, thi s hit will be zero (0) . I n a ll 
sta ndards, the H ex "80"-h it o f the second 's by te 
will be se t to zero (0) to indic llc mo nochro me 
fi eld 1 or color fields 1,3.5, or 7. T his b it set to 
on e ( I) will indica te monochrome fidd 2 or 
color fields 2, 4, 6, o r 8 . U nused b ilS a rc re
served and are sct to zero (0) 1I1ll ii defi ned. 
(Sec Fig. 3.) 

H igh-Resolut io n Ti me Cod e Pa rameter Va lues: 
H igh-re!mlulion time is ind icated as a 6-hyte 
qU;lnlity, The first 'I bytes afC exactl y the same 
as limc parame ter valucs. The two rcmai n ing 
bytes express frac tio ns of fra llles as a 16-bit 
bin"fY u nsig n ed Ilumh <.: r. (Sec Fig. 3.) 

5.2.3 Literal Pa rame ters arc para mcters hased , in 
general , on ASCII characters. 

5.2,4 R aw Da ta Pa rameters arc parame ters h;l sed on 
a free-form data stream . Raw data parameters 
must provide for h yt<.: t ransparency to t he lower 
layers. The first byte o f <I ra w da ta para me ter 
sha ll be a byte CO llllt. 
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