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ch

an
*srlstics 

to the V
irhrsl A

TR
 M

achine.C
om

 
m

an&
 w

hich direcl nonm
uhrslly e

xd
u

ive
 cond#ions have 

cw
responding Infw

m
aU

on Fields. W
hen this Inform

ation 
Field is tallied

. the m
apom

e is in
 the aam

etorm
at as m

at 
of its respecw

e com
m

and. C
om

rm
nd. w

hich d
lre

d
 m

utu- 
aW 

ru
d

u
siva

 conditions m
ay share a com

m
on lntorrnauon 

Field. 

A
l
R

.
l
r

p
o

r
t

m
l
m

o
n

p
n

m
8

8
n

~
~

 

The transport m
sohanism

 ot an A
TR

 is considered as a 
separate S

tate U
achine. The com

m
ands w

hich w
m

o
l 

bansporl funotions 
are s

u
b
- w

ithin the A
TR

-specm
c 

m
essage set Th- 

are odad  ape M
otion pro- 

and 
S

tate com
m

ands (TM
P

s and TU
S

.). E
ach TM

S com
m

and 
c

a
m

 a bansition into a transport state and cancels the 
p

e
vio

u
s state. Tape M

otion P
m

cessee (indicated bakm
 

as IM
P

) are m
id

in
g

 c
a
r(m

l com
m

ends that cause the 
co

n
tm

lld
 debice to autom

atically m
ooaM

 its own Tape 
~

o
(io

n
 states to achieve m

e desired result. m
e

  ape 
M

dion S
ate w

ill be n
tle

cte
d
 in

 the TM
S

 tally, as though 
th

a
tT

M
sh

d
b
e
e
n
iM

cn
d
. 

TM
P

 com
m

arids include: TA
R

G
E

T S
E

A
R

C
H

. P
R

E
R

O
U

 
S

E
A

R
C

H
. C

H
A

S.5 
etc AN 

Tape M
otion P

rocess  om
- 

m
ands are m

arked T
M

P
 

in
 the index list and in the 

com
m

and d
e

a
criW

n
. 

TM
S

 c
m

m
d

s
 indude: S

TO
P

, PLA
Y, S

H
U

TTLE
. LO

C
K

, 
etc. M

 Tape &
lion 

S
tate com

m
ands are m

arked T
M

S
' 

in
 the index list and in the com

m
and desaiption. 

A
ll T

IP
IIIS

P
Y

. 

T
his In

fo
rm

a
tio

n
 F

ield in
d

ica
te

s th
e

 cu
rre

n
t T

ape 
Motion P

rocess. A
s t)uese rnuU

ratIy exclusive P
ocesses 

are com
m

anded by TM
P

 com
m

ands. the code of the 
corresponding TM

P
 keyw

ord is used to identify them
 

individually. A
n additbnal byte taRes the le

w
l of sucw

ss: 
i.e.. w

hether the com
m

anded R
ooess is g

ill in progress 
or has already accom

plished its respecU
ve goal. sucw

gl- 
~

a
n

c
t

.
 

A
2
2
 T

lls
w

w
. 

T
his Inform

ation F
ield indicates the current S

tate of the 
-rt. 

As th
e

m
 m

utually exdusive staces are c
o

n
 

m
an

d
ed

b
yT

M
S

co
m

m
an

d
s,~w

d
eo

fth
eco

n
esp

M
lQ

in
g

 
TM

S keyw
ord is used to identify them individually. A

n 
a

d
d

lth
a

l byte ta
b

s the level of &
I-: 

i.e.. w
haher 

the com
m

anded S
tate fundion is M

ill in transition or has 
been achieved. sucm

&W
y 

or not. 

ru
ru

a
o

.n
c

a
d

c
o

n
a

n
d

.~
n

d
m

 

The d
i

n
g

 fundion of the tape m
achine is controlled 

and tallied by the follow
ing 

K
eyw

ords and IF
s. respec- 

M
y

:
 

R
E

H
E

A
R

S
E

 S
E

LE
C

T 
R

E
H

E
A

R
S

E
 TA

LLY 
R

E
C

O
R

D
 S

TR
O

B
E

 
R

E
C

O
R

D
 TA

LLY 
R

E
C

O
R

D
 E

X
IT 

-
 

R
E

C
O

R
D

 R
EA

D
Y S

E
LE

C
T 

R
E

C
O

R
D

 R
E

A
D

Y
 TA

LLY 

R
E

C
O

R
D

 R
EA

D
Y S

E
LE

C
T provides a m

eans to idem
ii 

badcs that w
hen set w

in m
w

. and w
hen cleared w

iii exit 
a re

w
rd

in
g

 condition upon the receipt of a R
E

C
O

R
D

 
S

TR
O

B
E

. 

R
E

C
O

R
D

 M
IT

 causes ail recording tracks to exjl from
 a 

r6uw
ding W

ndnion. 

R
E

H
E

A
R

S
E

 S
E

LE
C

T provides a m
eans of specitvine that 

a
ll tracks, w

hen subsequcm
tly com

m
anded to enter a r

e
 

cordim
g condition. w

ill m
im

ic a racord operation in
 regard 

to their respective pending A
udio M

onitor C
om

m
ands 

(A
M

C
S). 

M
k

d
o

l
l
p

n
l
a

c
o

n
a

n
d

.
~

m
d

~
 

m
e

 m
m

e
r in

 w
hich the A

udio Line O
utpul S

ource sekc- 
tions are m

ade is conw
dled and tallied by the foIbw

ing 
K

gnnords and U
Fs, respecbively: 

G
u

)B
K

M
O

N
rrO

R
S

E
L

H
X

 
G

LO
B

A
LM

O
N

ITO
R

TA
LLY 

EXC
LU

SIVE SYN
C

 SELECT 
E

X
U

U
S

IM
 S

Y
W

 T
M

L
Y

 
S

Y
N

C
 IN

P
U

T S
E

LE
C

T 
S

Y
N

C
 IN

P
U

T TA
LLY

 

G
LO

B
A

L M
O

N
iTO

R
 S

E
LE

C
T causes all audio channels to 

present either P
layback. S

ynchronous P
IaybaM

 (sync). a
 

Input signals to their m
sp

e
clh

 Line O
utputs of a

li audio 
channek. 

E
X

C
LU

S
IV

E
 S

Y
N

C
 S

E
LE

C
T provides a m

eans to m
bct 

individual audio channels thet w
ill. to the exclusion of any 

G
LO

B
A

L M
O

N
ITO

R
 S

E
LE

C
Tion. 

D
resent S

vn
ch

rO
n

O
U

S
 

playback on Line O
utput in

 a
c

c
o

rd
k

 w
ith-the S

Y
N

C
 

IN
P

U
T IF

. 

S
Y

N
C

 IN
P

U
T S

E
LE

C
T provides a m

eam
 to

 choose the 
m

onitor rnrim
ting m

ethods used during racord-relaled 
functions. These m

onitor sw
iw

hing funotions are restricted 
to those channds selected for Synchronous P

layback. 

U
W

v
J

D
c

lly
rP

m
u

b
 

S
uns com

m
ands require a speed speciA

cation w
hich is 

u
n

ie
d

 by a com
m

end in
 the fcfm

 of a thrw
-byte param

e- 
ter. T

h
ii par-er 

is intM
ded to

 define dkedion and 
absolute value of th

e
 .&

sired 
speed that should be 

achieved as closely as possible by the real m
achine. T

his 
spead is referenced in

 term
s of the sumd.rd play speed 

8
6
 defined by the FIX

E
D

 S
P

E
E

D
 S

E
LE

C
T IF

. 

AM com
m

ands w
ith a veiodty 

param
eter use the sam

e 
form

at and w
ding. This is a threebyte. tw

o's co
m

p
b

e
n

t. 
aigned num

ber w
ith a s&e 

range defined 
such that 

oW
m

hrepesaneastD
ppedrm

diaaZ 

M
o

M
X

h
~

(h
e

€
?

m
e

4
Ia

m
n

ly
d

e
C

n
e

d
irW

R
X

E
D

 
s

p
B

E
D

.~
d

ts
c

y
m

; 

~
re

p
g

la
n

h
la

p
p

rn
m

a
e

ly
 

1ntineaflX
E

D
sP

E
E

o 
krra

d
: 

FA
lm

(hnpesem
rFlxB

)spE
E

D
-: 

B
m

m
Q

lrepesardi1281nasR
xB

)spE
B

)rsU
aaedlrecbon. 

It allow
s th

e
o

re
tica

lly for a re
so

lu
tio

n
 of 1185.53B

th 
of standard speed. This represents an effective speed 
argum

ent range fm
m

 -128.00000 
to +127.99998 tim

es 
standard speed (rounded to R

ve significant digits). 

A
b

T
n

c
J

t
~

r
g

M
o

 

Som
e com

m
ands and lnform

atlon F
ialds refer to one or 

m
ore (radcs (or ~

a
n

n
e

la
) of the taps m

achine. The form
at 

used is thesam
e in

 a
ll cases and is defined as a

n
g

b
yle

 
Mt nap. T

his a
llo

w
 lor up to

 64 tracks to be conboiled. 

The 
spedfic 

com
m

and 
m

apping 
K

eyw
ord%

 
are 

and I/Fs that utilize this back 

R
E

H
E

A
R

S
E

 TA
LLY 

R
E

H
E

A
R

S
E

 S
E

LE
C

T 
R

EC
O

R
D

 REAOY SELLEC
T 

E
X

C
LU

S
IV

E
 S

Y
N

C
 S

E
LE

C
T 

R
E

C
O

R
D

 R
EA

D
Y TA

LLY 
E

X
a

u
s

N
E

s
y

N
C

iu
~

 
R

E
C

O
R

D
 TA

LLY 

A
?

 T
q

.
c

a
*

W
 

Them
 are currentiy tyo

 m
eans of referencing ta

p
 loca- 

tion: 

- IN
TE

R
N

A
L LTC

 (longitudind tim
e code from

 tape) 
-T

A
P

E
 TIM

E
R

 

T
here are separate Inform

ation F
ields for both the IN

TE
R

- 
N

A
L LTC

 and the TA
P

E
 TIM

E
R

. The contents 
of the 

selected TA
P

E
 C

O
D

E
 W

, hm
evar. is C

hosen by theTA
P

E
 

C
O

D
E

 S
E

LE
C

T com
m

and. 

TA
R

G
E

T S
E

A
R

C
H

, S
Y

N
C

 P
R

E
R

O
U

 SEA
R

C
H

. and LO
C

K
 

P
R

E
R

O
U

 SEA
R

C
H

 C
aw

# the C
onboU

ed D
eYiC

B
 to IO

C
ate 

a position on the tape, referenced to the S
E

LE
C

TE
D

 TA
P

E
 

C
O

D
E

. 

m
A

f
h

*
r

k
g

-
r

n
v

 

Ilk
1

 L
o
c
K

o
p
n
tio

n
 

S
ym

h
ro

n
h

tio
n

 requires the C
onbolled D

evice to m
ain- 

tain a particular tim
e relationship betw

een its
 IN

TE
R

N
A

L 
LTC

 and som
e E

xternal R
eference. In A

TR
s. this relation- 

ship is usually restricted to
 a speed range around the 

nom
inal FIX

E
D

 S
P

E
E

D
. 

T
he E

xternal R
eference to

 w
hich synchronization is 

achieved and m
aintained m

ay be selected fm
m

 a num
ber 

of altem
athre sources. This Is done w

ith the LO
C

K
 M

O
M

 
S

E
LE

C
T com

m
and. 

m
e LO

C
K

 com
m

and enables th 
process of oynchm

niza- 
tion. W

hile there are facillties associated w
ith the LO

C
K

 
com

m
and that can provide for synchronizatiin w

ith no 
spedfication setup, 

the perform
ancbcritical m

ethods of 
using the LO

C
K

 com
m

and require: 

-asp
ed

sed
O

(T
B

W
A

L
T

M
C

O
D

E
W

w
n

7: 
-a- 

point on th
e
m

 0
:
 

-
a

*
m

A
I

l
w

d
)

.
 

W
hen: T

his pA
nt in

 tim
e is defined by the specification of 

the LO
C

K
 TIM

E
 YF. This refers to a tim

e. defined by the 
E

X
TE

R
N

A
L TIM

E
 C

O
D

E
. at w

hich synchronism
 is assured 

betw
een 

D
evice's the 

IN
TE

R
N

A
L 

D
C

TER
N

A
L 

LTC
. TIM

E
 C

O
D

E
 and the C

ontrolled 

W
here: T

his is a point on the tape called the rO
m

i Lodc 
P

oint.' 
m

e
 Local Lock P

oint m
ay be characterized by two 

independent specltications. These are the atorem
entioned 

LO
C

K
 TIM

E
 I/F and the R

E
Q

U
E

S
TE

D
 O

FFS
E

T IIF. 



;;f 6 C
 3 5 

ch
ro

no
us

 o
pe

ra
tio

n.
 

3 3 

m
e

 R
E

Q
U

E
S

TE
D

 O
FF

S
E

T 
I/F

 s
pe

ci
fie

s 
th

e 
lo

ng
itu

di
na

l 
tim

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
th

e 
E

X
TE

R
N

A
L 

TI
M

E
 C

O
D

E
 

an
d 

th
e 

C
on

tro
lle

d 
D

ev
ic

e'
s 

IN
TE

R
N

A
L 

LT
C

. 
T

hi
s 

R
E

- 
Q

U
E

S
TE

D
 O

FF
S

E
T 

is
 m

ai
nt

ai
ne

d 
du

rin
g 

su
cc

es
sf

ul
 s

yn
- 

N
O

TE
 -A

 r
el

at
ed

 In
fo

rm
at

io
n 

F
ie

ld
, t

he
 A

C
TU

A
L 

O
FF

S
E

T 
IIF

, i
s 

pr
ov

id
ed

 so
 th

at
 ta

lli
es

 o
f I

N
TE

R
N

A
L L

TC
 m

in
us

 th
e 

E
X

TE
R

N
A

L 
TI

M
E

 C
O

D
E

 m
ay

 b
e 

fa
ci

lit
at

ed
. 

Th
e 

Lo
ca

l L
oc

k 
P

oi
nt

 m
ay

 b
e 

ca
lc

ul
at

ed
 a

s 
th

e 
su

m
 o

f t
he

 
G 

LO
C

K 
TI

M
E 

IF
 a

nd
 th

e 
R

E
Q

U
E

S
TE

D
 O

FF
S

E
T 

IIF. 

8 
~

u
K

m
n

r
o

d
n

~
l(

o
w

"
)
 

T
he

 L
O

C
K

 M
O

D
E

 S
E

LE
C

T 
co

m
m

an
d 

al
lo

w
s 

a 
ch

oi
ce

 in
 

th
e 

m
an

ne
r i

n
 w

hi
ch

 sy
nc

hr
on

iz
at

io
n i

s 
ac

hi
ev

ed
 a

nd
 m

ai
n-

 
ta

in
ed

. 
Tw

o 
di

ffe
re

nt
 cl
as
se
s 

of
 s

yn
ch

ro
ni

za
tio

n 
m

ay
 b

e 
se

le
ct

ed
: 

'a
bs

ol
ut

e'
 

an
d 

m
e

.'
 

T
he

re
 a

re
 fo

ur
 A

bs
ol

ut
e 

m
od

es
 a

nd
 t

w
o 

F
re

e 
m

od
es

 a
va

ila
bl

e 
fo

r 
LO

C
K

 M
O

D
E

 
S

E
LE

C
Ti

on
. 

pL
B
z.
1 

A
ba

oI
ut

em
od

oa
dL

O
C

K
 

A
bs

ol
ut

e 
st

an
da

rd
 m

od
e:

 A
ch

ie
ve

 l
oc

k 
to

 E
X

TE
R

N
A

L 
TI

M
E

 C
O

D
E

 d
at

a 
in

 d
ep

en
de

nt
 m

od
e,

 m
ai

nt
ai

n 
lo

ck
 i

n
 

da
ta

-d
ep

en
de

nt
 m

od
e.

 E
xt

er
na

l L
TC

 i
s 

se
le

ct
ed

 a
s 

th
e 

so
ur

ce
 of
 E

X
TE

W
U

A
L T

IM
E

 C
O

D
E

. 

A
bs

ol
ut

e 
re

so
lv

e 
m

od
e:

 
A

ch
ie

ve
 lo

ck
 t

o
 E

X
TE

R
N

A
L 

TI
M

E
 C

O
D

E
 i

n
 d

at
a 

de
pe

nd
en

t 
m

od
e,

 m
ai

nt
ai

n 
lo

ck
 i

n 
da

ta
-in

de
pe

nd
en

t m
od

e.
 E

xt
er

na
l L

TC
 is

 s
el

ec
te

d 
as

 t
he

 
so

ur
ce

 of
 E

X
TE

R
N

A
L T

IM
E

 C
O

D
E

. 

A
bs

ol
ut

e 
v

ld
w

 m
od

.. 
A

ch
ie

ve
 lo

ck
 to

 E
X

TE
R

N
A

L T
IM

E
 

C
O

D
E

 in
 d

a
te

-w
e

n
d

e
n

t 
m

od
e.

 m
ai

nt
ai

n 
I&

 
to

 t
he

 E
x-

 
te

rn
al

 v
id

eo
 r

ef
er

en
ce

. 
E

xt
er

na
l L

TC
 i

s 
se

le
ct

ed
 a

s 
th

e 
so

ur
ce

 o
f E

X
TE

R
N

A
L T

IM
E

 C
O

D
E

. 

A
bn

ol
ut

e 
V

lT
C

 m
od

e:
 A

ch
ie

ve
 lo

ck
 to

 E
xt

er
na

l v
id

eo
 w

ith
 

V
IT

C
, 

in
 d

at
ad

ep
en

de
nt

 m
od

e.
 m

ai
nt

ai
n 

lo
ck

 to
 th

e 
E

xt
er

- 
na

l v
id

eo
 r

ef
er

en
ce

. T
he

 E
xt

er
na

l v
id

eo
 V

lT
C

 s
ig

na
l 

is
 

se
le

ct
ed

 as
 th

e 
so

ur
ce

 o
f 

E
X

TE
R

N
A

L 
TI

M
E

 C
O

D
E

. 

A
S
22

 
F

rw
m

o
d

..o
tL

O
C

K
 

F
rm

 I'
O

M
hr

e 
m

od
e:

 A
ch

ie
ve

 lo
ck

 t
o 

E
X

TE
R

N
A

L 
TI

M
E

 
C

O
D

E
 in

 d
at

a-
in

de
ee

nd
en

t m
od

e,
 m

ai
nt

ai
n 

lo
ck

 in
 d

at
a-

 
de

pe
nd

en
t m

od
e.

 E
ke

rn
al

 L
TC

 is
 s

el
ec

te
d 
as
 th

e 
so

ur
ce

 
of
 E

X
TE

R
N

A
L T

IM
E

 C
O

D
E

. 

Fr
ee

 V
ld

w
 m

od
.: 

A
ch

ie
ve

 lo
ck

 to
 E

xt
er

na
l v

id
eo

 s
ig

na
l. 

m
ai

nt
ai

n 
lo

ck
 to

 th
e 

E
xt

er
na

l v
id

eo
 re

fe
re

nc
e.

 T
he

 s
ou

rc
e 

of
 E

X
TE

R
N

A
L 

T
IM

E
 C

O
D

E
 is

 u
nd

ef
in

ed
. 

A
.8

.3
 

LO
C

K
 o

p
en

tl
o

n
 I

n
 a

b
.o

lu
ta

 m
od

as
 

Th
re

e 
im

po
rta

nt
 c

on
ce

pt
s 

m
us

t b
e 

es
ta

bl
is

he
d 

be
fo

re
 a

ny
 

of
 th

e 
A

bs
ol

ut
e 

m
od

es
 o

f L
O

C
K

 m
ay

 b
e 

re
pr

es
en

te
d:

 

P
R

E
R

O
U

O
U

R
A

T
IO

N
: 

C
on

ta
in

s t
he

 ti
m

e 
us

ed
 or

 n
ee

de
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to
 

th
es

en
ric

ep
ro

vi
de

db
yt

he
lo

w
er

la
ye

rs
. T

he
la

ye
m

 
an

ds
er

vi
ce

re
fe

ne
dt

o~
lo

gi
ce

lin
na

tu
re

aS
di

st
in

ct
 

ft
w

n
a

p
h

y
s

id
 en

til
y 

as
of

tw
ar

e 
h

p
h

m
m

ih
. 

T
h

e
b

g
ii

fu
~

a
re

ca
rr

ie
d

w
ti

rl
so

fh
n

ra
re

re
si

d
- 

h
g

 in
 h

ar
dw

ar
e,

 bu
tth

ei
m

pl
em

en
ta

tio
n is

 c
a

rt
ie

d
m

 
us

in
g 

th
es

a 
lo

gi
ca

l en
ti
ti
es
 to

 re
pr

es
en

t t
he

 &a
re 

E
a

c
h

a
p

p
li

is
 en

tit
ys

er
ve

sa
ph

ys
ic

al
de

vi
ce

an
d 

is
 d

ev
ice

-s
pe

cif
rc

, v
ar

yi
ng

 ac
co

rd
in

g t
o 

th
e 

ch
ar

ac
te

r- 
is

tic
s o

f t
he

 d
ev

ice
. 

La
ye

r S
gi

ve
s 

a 
pn

#r
en

ta
tio

n 
of

th
os

ea
bs

tra
d t

er
m

s 
in

co
de

da
nd

st
ri

dl
yf

or
m

an
ed

fo
m

s.
 Th

ep
re

se
nt

a-
 

lio
n 

la
ye

r 
w

nt
ai

ns
 t
he
 v

lrt
u
d
 m

ac
hi

ne
 w

hi
ch

 r
e-
 

sp
on
ds
 t
o 

de
fin

ed
 d

at
a,

 t
he
 co

nt
ro
l 

la
ng

ua
ge

 in
 a

 
&

fin
ed

 
m

an
ne

r 
us

in
g 

a 
di

st
in

ct
 d

ia
la

d
 w

ith
in

 th
e 

cm
tro

l la
ng

ua
ge

. 

L
ay

er
5 

is
 c

ol
lm

m
ed

 on
ly
 w

ith
 s

es
si

on
 M

n
g

 
m

or
et

ha
no

ne
pa

rt
id

pa
nt

 I
ta

ss
od

at
es

th
ec

od
ed

 
an
d 

fo
rm

at
te

d 
da

ta
 w

ith
 a

 p
ar

lic
ul

ar
 p

ar
tic

ip
an

t o
f 

th
os

e 
a

v
M

e
 in

 th
e 

se
ss

io
n.

 
It 

co
nn

ec
ts

 t
wo
 p

re
- 

se
nt

at
io

n 
en

lili
es

 p
ro

vi
di

ng
 h

ou
se

ke
ep

in
g 

se
n
rim

 
ii 

co
pv
ri
em
c1
95
3L
yt
he
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5 
W

. H
al
sd
al
e A

m
. 
H

lh
ite

 p
la

tr
i, 
NY
 1
06
07
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61
-1
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EG
 2

9-
19

93
 

E
G

 2
9-

19
93

 

(r
em

ap
pi

ng
, 

di
al

ec
t 

id
en

tif
ic

at
io

n,
 e

rr
or

 r
ec

ov
er

y,
 

$ 
et

c.
). 

J
 

La
ye

r 4
 p

ro
vi

de
s 

fa
ci

lit
ie

s 
fo

r 
sa

fe
 tr

an
sp

or
t o

f d
at

a 
fro

m
 e

nd
 to

 e
nd

 o
f a

 s
ys

te
m

. 

La
ye

r 
3 

di
sm

em
be

rs
 a

nd
 r

ea
ss

em
bl

es
 tr

an
sp

or
te

d 
da

ta
 in

to
 p

ac
ka

ge
s 

fo
r s

eq
ue

nt
ia

l t
ra

ns
fe

r v
ia

 a
 n

et
- 

w
or

k 
sy

st
em

. 

La
ye

r 
2 

es
ta

bl
is

he
s 

a 
da

ta
 l

in
k 

pr
ov

id
in

g 
re

lia
bl

e 
er

ro
r-

fre
e 

tra
ns

m
is

si
on

 in
 th

e 
pr

es
en

ce
 of

 li
ne

 d
is

tu
rb

- 
an

ce
s.

 W
he

re
 a

pp
lic

ab
le

, t
he

 a
ss

oc
ia

tio
n 

ac
hi

ev
ed

 in
 

la
ye

r 5
 is

 c
on

ve
rte

d 
to

 a
n 

ab
so

lu
te

 s
ys

te
m

 a
dd

re
ss

. 
La

ye
r 2

 e
st

ab
lis

he
s 

a 
co

m
m

un
ic

at
io

n 
be

tw
ee

n 
ph

ys
- 

ic
al

 u
ni

ts
 a

nd
 is

 d
ef

in
ed

 fo
r t

he
 E

S
bu

s 
in

 S
M

P
TE

 R
P
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3.
 

0
 3 2 v,
 8 ? v
 

La
ye

r 1
 de

fin
es

 th
e 

ha
rd

w
ar

e 
pr

op
er

tie
s n

ee
de

d t
o 

se
t 

up
 a

 p
hy

si
ca

l l
in

k 
fo

r t
he

 lo
gi

ca
lly

 li
nk

ed
 d

at
a 

an
d 

is
 

de
fin

ed
 fo

r t
he

 E
S

bu
s 

in
 A

N
S

IF
M

P
TE

 2
07

M
. 

Th
e 

ab
ov

e 
de

sc
rim

on
 s

ho
w

s:
 

-
 h

ow
 d

at
a 

ge
ne

ra
te

d 
by

 e
ac

h 
la

ye
r i
s 

ha
nd

ed
 o

n 
fro

m
 la

ye
r t

o 
la

ye
r; 

an
d 

-
 h

ow
 th

e 
qu

al
ity

 o
f s

er
vi

ce
 in

cr
ea

se
s f

ro
m

 b
ol

to
m

 
to

 to
p.

 

It 
sh

ou
ld

 b
e 

no
te

d 
th

at
 la

ye
rs

 7
, 

6,
 a

nd
 5

 a
re

 c
on

- 
ce

rn
ed

 w
ith

 th
e 

sp
ec

ifi
c 

ap
pl

ic
at

io
n 

se
rv

ic
e;

 la
ye

rs
 4

 
to

 1 
re

la
te

 to
 a

 g
en

er
al

 tr
an

sp
or

t s
er

vi
ce

. 
Th

e 
lo

gi
ca

l 
tri

bu
ta

ry
 e

nc
om

pa
ss

es
 la

ye
rs

 1
 to

 5
 in

cl
us

iv
e.

 

3.
5 

O
SI

 m
od

el
 a

pp
lie

d 
to

 a
te

le
vi

si
on

 co
nt

ro
l s
ys
te
m 

It 
is

 ve
ry

 h
el

pf
ul

 to
 d

ef
in

e 
a 

re
m

ot
e 

co
nt

ro
l s

ys
te

m
 fo

r 
te

le
vi

si
on

 e
qu

ip
m

en
t u

si
ng

 a
 la

ye
re

d 
te

ch
ni

qu
e.

 

B
ec

au
se

 of
 th

e 
pr

ot
ec

tio
n 

pr
op

er
tie

s w
ith

in
 th

e 
su

pe
r-

 
vi

so
ry

 p
ro

to
cd

 S
M

P
TE

 R
P

 1
1 3

, (
2)

, t
he

re
 is

 l
ie

 ne
ed

 
fo

r 
ad

di
tio

na
l 

en
d-

to
-e

nd
 c

on
tro

l f
ac

ilit
ie

s 
no

rm
al

ly
 

in
co

rp
or

at
ed

 in
 e

nt
ity

 (4
). 

Th
e 

re
m

ai
ni

ng
 l

ay
er

s 
7,

 6
, 

5,
 3

, 
2,

 
an

d 
1 

ar
e 

of
 

pa
rti

cu
la

r 
im

po
rta

nc
e 

fo
r 

E
S

bu
s 

di
gi

ta
l c

on
tro

l i
nt

er
- 

fa
ce

 a
pp

lic
at

io
n.

 

Th
e 

ap
pl

ic
at

io
ns

 la
ye

r (
7)

 -A
n 

ap
pl

ic
at

io
ns

 p
ro

ce
ss

 
pe

rfo
rm

s 
a 

sp
ec

ifi
ed

 s
ys

te
m

 fu
nc

tio
n 

su
ch

 a
s 

pl
ay

in
g 

a 
vi

de
o 

ta
pe

. 
E

ac
h 

ap
pl

ic
at

io
ns

 e
nt

ity
 c

on
si

st
s 

of
 a

 
ph

ys
ic

al
 d

ev
ic

e 
an

d 
th

e 
ne

ce
ss

ar
y 

ha
rd

w
ar

e 
an

d 

. 

so
h

a
re

 in
te

rfa
ce

 to
 c

on
ne

ct
 th

e 
en

tit
y 

to
 lo

w
er

 n
et

- 
w

or
k 

la
ye

rs
. 

Th
e 

in
te

rfa
ce

 is
 d

ev
ic

e 
sp

ec
ifi

c 
an

d 
w

ill 
va

ry
 a

cc
or

di
ng

 to
 th

e 
ch

ar
ac

te
ris

tic
s o

f t
he

 e
qu

ip
m

en
t 

be
in

g 
co

nt
ro

lle
d.

 T
he

 a
pp

lic
at

io
ns

 la
ye

r i
s 

no
t w

ith
in

 
th

e 
sc

op
e 

of
 th

e 
E

S
bu

s 
do

cu
m

en
ta

tio
n.

 

Th
e 

pr
es

en
ta

tio
n 

la
ye

r 
(6

) 
co

nt
ai

ns
 t

he
 v

ir
tu

al
 

m
ac

hi
ne

, 
w

hi
ch

 r
es

po
nd

s 
to

 d
ef

in
ed

 d
at

a 
-
 th

e 
co

nt
ro

l l
an

gu
ag

e 
in

 a
 d

ef
in

ed
 m

an
ne

r r
eg

ar
dl

es
s 

of
 

th
e 

ch
ar

ac
te

ris
tic

s o
f t

he
 p

hy
si

ca
l m

ac
hi

ne
 us

ed
 a

t t
he

 
ap

pl
ic

at
io

ns
 le

ve
l. 

E
ac

h 
ty

pe
 o

f v
irt

ua
l m

ac
hi

ne
 u

ti-
 

liz
es

 a
 d

is
tin

ct
 d

ia
le

ct
 w

ith
in

 th
e 

ov
er

al
l c

on
tro

l l
an

- 
gu

ag
e.

 
C

om
m

on
 

an
d 

vi
rt

u
a

l 
m

ac
hi

ne
 (

ty
pe

 
sp

ec
ifi

c)
 m

es
sa

ge
s 

ar
e 

pr
es

en
ta

tio
n 

la
ye

r 
co

n-
 

st
ru

ct
s.

 

Th
e 

se
ss

io
n 

la
ye

r (
5)

 c
on

ne
ct

s t
w

o 
pr

es
en

ta
tio

n 
en

- 
tit

ie
s 

an
d 

co
nt

ro
ls

 c
om

m
un

ic
at

io
ns

 b
et

w
ee

n 
th

em
. 

It 
pr

ov
id

es
 s

uc
h 

se
rv

ic
es

 as
 m

ap
pi

ng
 lo

gi
ca

l a
dd

re
ss

es
 

to
 p

hy
si

ca
l 

ad
dr

es
se

s,
 i

de
nt

ifi
ca

tio
n 

of
 t

he
 d

ia
le

ct
 

re
qu

ire
d f

or
 th

e 
ty

pe
 o

f m
ac

hi
ne

 u
se

d,
 e

rro
r r

ec
ov

er
y,

 
et

c.
 

S
ys

te
m

 s
er

vi
ce

 c
on

tro
l m

es
sa

ge
s 

re
la

tin
g 

to
 

lin
ka

ge
 a

nd
 g

ro
up

in
g 

ar
e 

co
ns

id
er

ed
 s

es
si

on
 la

ye
r 

ac
tiv

iti
es

. 

Th
e 

tr
an

sp
or

t l
ay

er
 (4

) n
or

m
al

ly
 m

an
ag

es
 d

at
a t

o 
an

d 
fro

m
 t

he
 s

es
si

on
 l

ay
er

, 
is

ol
at

in
g 

it 
fro

m
 p

ot
en

tia
l 

ch
an

ge
s i

n 
ha

rd
w

ar
e t

ec
hn

ol
og

y.
 T

od
o 

th
is

, t
hi

s 
la

ye
r 

m
ay

 b
re

ak
 u

p 
m

es
sa

ge
s 

in
to

 s
m

al
le

r 
pa

ck
et

s,
 a

nd
 

pr
ov

id
e 

th
e 

m
ea

ns
 fo

r 
th

em
 to

 b
e 

re
ce

iv
ed

 c
or

re
ct

ly
 

at
 t

he
 o

th
er

 e
nd

. 
It

 p
ro

vi
de

s 
fo

r 
sa

fe
 tr

an
sp

or
t 

of
 

sy
st

em
 d

at
a.

 
Th

er
e 

ar
e 

ar
gu

ab
ly

 n
o 

tru
e 

tra
ns

po
rt 

la
ye

r f
un

ct
io

ns
 re

qu
ire

d 
by

 th
e 

E
S

bu
s 

st
ru

ct
ur

e;
 th

us
, 

it 
is
 c

on
si

de
re

d 
th

at
 t

hi
s 

la
ye

r’s
 fu

nc
tio

n 
is

 e
nc

om
- 

pa
ss

ed
 b

y 
th

e 
sy

st
em

 s
er

vi
ce

 c
on

tro
l s

tru
ct

ur
e.

 

Th
e 

ne
tw

or
k 

la
ye

r 
(3

) p
ro

vi
de

s 
m

es
sa

ge
 b

lo
ck

in
g 

(c
on

ca
te

na
tio

n)
 a

nd
 s

eg
m

en
ta

tio
n 

su
ch

 a
s 

to
 a

llo
w

 
m

or
e 

ef
fe

ct
iv

e 
us

e 
of

 th
e 

m
es

sa
ge

 b
lo

ck
. 

S
ys

te
m

 
se

rv
ic

e 
co

nt
ro

l m
es

sa
ge

s 
re

la
tin

g 
to

 b
lo

ck
in

g 
an

d 
se

gm
en

ta
tio

n 
ar

e 
co

ns
id

er
ed

 n
et

w
or

k 
la

ye
r a

ct
iv

itie
s.

 

Th
e 

da
ta

 l
in

k 
la

ye
r 

(2
) 

es
ta

bl
is

he
s 

co
m

m
un

ic
at

io
n 

be
tw

ee
n 

ph
ys

ic
al

 u
ni

ts
 co

nn
ec

te
d 

to
 th

e 
ne

tw
or

k 
an

d 
pr

ov
id

es
 d

at
a 

sy
nc

hr
on

iz
at

io
n,

 d
at

a 
tra

ns
fe

r, 
an

d 
er

ro
r 

re
co

ve
ry

 s
er

vi
ce

s.
 

Lo
ca

l n
et

w
or

ks
 in

cl
ud

e 
an

 
ac
ce
ss
 s

ub
le

ve
l w

ith
in

 th
e 

da
ta

 li
nk

 w
hi

ch
 a

pp
or

- 
tio

ns
 u

se
 o

f t
he

 n
et

w
or

k 
be

tw
ee

n 
se

ve
ra

l c
on

ne
ct

ed
 

en
tit

ie
s.

 T
he

 a
cc

es
s 

m
et

ho
d 

us
ed

 in
 th

is
 g

ui
de

lin
e 

is
 

po
llin

g 
in

iti
at

ed
 b

y 
th

e 
bu

s 
co

nt
ro

lle
r. 
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3 
su

pe
rv

is
or

y 
pr

ot
oc

ol
 p

ro
vi

de
s 

da
ta

lin
k 

la
ye

r 
fu

nc
tio

ns
. 

Th
e 

ph
ys

ic
al

 la
ye

r (
1)

 c
on

si
st

s 
of

 th
e 

el
ec

tri
ca

l a
nd

 
m

ec
ha

ni
ca

l 
sp

ec
ifi

ca
tio

ns
 w

hi
ch

 d
ef

in
e 

th
e 

ac
tu

al
 

co
m

m
un

ic
at

io
n 

ch
an

ne
l. 

A
N

S
W

M
P

TE
 2

07
M

 p
ro

- 
vi

de
s 

th
es

e 
sp

ec
ifi

ca
tio

ns
. 

Fi
gu

re
 1

 ill
us

tra
te

s t
he

 fu
nc

tio
na

l d
is

tri
bu

tio
n 

of
 E

S
bu

s 
fu

nc
tio

ns
 w

ith
in

 th
e 

O
S

I m
od

el
 la

ye
rs

. 

[
-

I
 

[-I 

1
7
-
-
-
-
 

-
-
-
-
-
 

F
ig

ur
e 

1
 -F

un
ct

io
na

l 
di

st
ri

bu
tio

n 
of

 
ES
bu
s f

un
ct

io
ns

 

4 
S

pe
ci

fic
at

io
ns

 

4.
1 

G
en

er
al

 

Th
e 

sp
ec

ifi
ca

tio
n 

se
t 

ou
t 

in
 t

he
 f

ol
lo

w
in

g 
se

ct
io

ns
 

co
nf

or
m

s 
to

 th
e 

in
te

rp
re

ta
tio

n 
of

 th
e 

O
S

I m
od

el
. 

Th
e 

pr
es

en
ta

tio
n 

la
ye

r 
(6

),
 th

e 
vi

rtu
al

 m
ac

hi
ne

, f
or

 a
 

br
oa

dc
as

t e
qu

ip
m

en
t 

co
nt

ro
l s

ta
nd

ar
d 

is
 d

ef
in

ed
 b

y 
th

e 
in

di
vi

du
al

 e
qu

ip
m

en
t t

yp
es

pe
ci

fic
 m

es
sa

ge
. 

Th
e 

re
le

va
nt

 p
ro

to
co

l i
s 

co
m

m
on

ly
 r

ef
er

re
d 

to
 a

s 
th

e 
m

es
sa

ge
 la

ng
ua

ge
. 

E
ac

h 
ge

ne
ric

 e
qu

ip
m

en
t t

yp
e 

(e
.g

., 
vi

de
o 

ta
pe

 r
ec

or
de

r, 
au

di
o 

ta
pe

 r
ec

or
de

r, 
te

le
- 

ci
ne

, v
is

io
n 

m
ix

er
, e

tc
.) 

is
 a

llo
ca

te
d 

a 
sp

ec
ifi

c 
su

bs
et

 
of

 m
es

sa
ge

s,
 a

 d
ia

le
ct

, 
w

hi
ch

 ta
ke

s 
ac

co
un

t 
of

 a
ll 

ne
ce

ss
ar

y 
co

nt
ro

lla
bl

e 
fu

nc
tio

ns
. 

C
la

us
e 

4.
2 

de
sc

rib
es

 th
e 

su
pe

rv
is

or
y 

pr
ot

oc
ol

 fo
r t

he
 

in
te

rfa
ce

 b
us

 in
 th

e 
ba

si
c 

lo
ca

l n
et

w
or

k.
 a

 fu
nc

tio
n 

of
 

th
e 

da
ta

 li
nk

 la
ye

r. 
C

la
us

e 
4.

3 
de

al
s 

w
ith

 tr
ib

ut
ar

y 
in

te
rc

on
ne

ct
io

ns
 b

ot
h 

w
ith

in
 t

he
 l

oc
al

 n
et

w
or

k 
an

d 
th

ro
ug

h 
an

 in
te

rc
on

ne
ct

io
n 

bu
s.

 

C
la

us
e 

4.
4 

de
sc

rib
es

 th
e 

el
ec

tri
ca

l a
nd

 m
ec

ha
ni

ca
l 

ch
ar

ac
te

ris
tic

s 
ph

ys
ic

al
 lin

k 
(O

S
I l

ay
er

 1
) o

f t
he

 in
te

r-
 

fa
ce

 b
us

. 

4.
2 

B
us

 c
on

tr
ol
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