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< \ Text For The SAIL Standard
This issue of fi'posure is composed of the complete text of the Serial
ASCII Instrumentation Loop (SAIL) data communications standard as
drafted by technical members of the marine research community. Research
vessels operating in the federal and university research communities are
not outfitted with a common digital methodology to access or exchange
operational data. To a large extent, science leadership is based on
the widespread availability of instrumentation. In an earlier era,
marine scientists could make fundamental discoveries with the
equivalent of sealing wax and string. Today, an occasional worthwhile
observation is made with simple tools, but the more significant
advances now depend on the application of complex instrumentation. In
most instances, new instrumentation techniques make possible a tenfold
or greater speed in data collections,and in other instances make

possible the measurements for experiments before inaccessible. Although
this standard has other instrumentation applications, it is presented
as one candidate specifically for intravessel digital data communications
from sensors that monitor vessel parameters (position, speed, heading,
etc.). The marine research community is very diffuse geographically
and in research interests, which has partially contributed to the slow
development of standard design criteria. However, standardization
contributes to efficiency and technology dissemination because standards
form the root words of a language for technical information transfer.

The SAIL standard merges the bit serial communications standard in the
current-loop mode, with its inherent noise immunity, and the ASCII
standard which defines the character format and provides a reasonable
linkage to high-level computer languages. Also, the instrumentation

Csystem incorporating this standard is partitioned where the loop con-
C-) troller and each data station (sensor) can be physically remote from

each other. (Continued on page 8)
LA_

MkO SSeptember 1981

Akppowd for public rekklWI 811 08 020

-, - L .•" .I. ... . . : : ...0



*00 
4,5 ~ 5 .. .u. c 3.. C60 1= 00 66 6

6*.'0 105 IL 6 0 IUc W- *o Wc 0 -. 4. u~~0U-m o06 0+20.02 - 0 - 6

065 52. .0 6 6 556 2 W 6- -
521 v05 0 . 60 2 5u a 4,5 1, 2 6C 'u1.56 "017Z

66 0 & .6 .2 0.5 ~ 6 .0 W600

60606 "a0 5 TO6 v. .. 1 .0 _0 9 0
05 00 0 0 .0 0 -. 05- I2 w20 05 52W

52552. a 0 w a V 0 4120 .' 0 5 ~ 0406be 4) -0 0 w -5 6 0- .1 . 0 '0 -0 06- .0.

5.- 060 6* 60 0 00 0W 00w . r0 0- Vu
U"01 0 . 0 64.s 056- 10-.-O .0*2'150.6 .6 . 06 2 6 6 4.W 0 154 002

!W52 522. U-. -052 .0 UWOCv W .0 66u..0.
0 O56 w0 600 0 a60 2 165.05.. =-W. 60 .

U52652~~~~52~~0 0000 00 6.40160.2-.-'2 3 O
.525.6a 0 . 3 -50 00 u 5 1 o025 u 63 w0~5 g0 2 5

Ic) 6 0 6 1 .5. 5 5. In 2 0 5.5 g C 0 50 0 V0~

14. 600 a-5 0A 61 520 m55~5 u.5 x 0 50 0 6U 0.5 0 0. 52.0 6N 00 .. *.5c.2 .006W 652 0. a5 U'1 52 6 "5.. l 3 ..

0 122U U0 452 66 15 06 0 00 6 a 5
.10 U I, a,. 0; 00 0 0 1 . U0,25 'CC. 6 0u 4u uwO

52.0 0 W 6 CL u ' a 6 0 -C0 v500 6.0 0 0-
-0 40,"t 4-0UA 52~ D. 66 a. 0.0U0Q6a0 CL c4

06 52..2 000 - 0 60 1 0... 9L0 .c 10 0 t; a0-W 5
C..0.W0.0. .52606 w6 6 0 . 66 0 c 0 0 .- W01.51

50 4.00.65L2I c2 NW 600 w.0 05 v0 1 90.0O
Do52.O .2 w2 *. a1 .5. 2 - > - u 05 6- 01 0 060

V2Vc - a0 1. 06 a 1. V5252M. 02596.
IV ~ 9 6 -ZN 0 520 11 r 02 I06 0vx0

1 0.50 .0 .00 6 * 066 a -*.6.. ... 5 c u .. oo'U ~ C 60 5- 0 105 0 -~ 20 1.525551 05060

06 61 b 0e a. 0 -052. .0 .v 60. 415

416655.5 .526 036..25 3555 06. . 0.W 00 'a 0~

u0.4 660 4 0.0a 0 0 60 6605 .. 66. 0 .

3~~1 a5 0. 0.0 60 .0 .52 OW. . 0 6 5 6 .

- ~ ~ ~ ~ ~ . c..5.S A 4-56 400 05v.0 0 2 6 .5

600 63 U, U 0 5305.52ru-C0 1 1. 15.6. ' C UNN3u 515.065.. 5 6U 50 00611 120 05:-ICL66 0 CC CLD11 0 g'.5 0 . 1 1 0 0 .'cm . L 'A'A I-FA0 t t 6." 6660.6

06

4)4

0)0



r. 4 A 1 1
0 '4 8~* .og 6 -,0

C4 c. 06 0 a1. 08. 1"..1 £o v1 x a1
00 1- .810s1.s-50 .. 4W

.h.U '.4.4 41 44141 0.6 C, c 50
u1 w11- .- 41 a.6.

41 . 0 41 .' . 41 * 8 0
.. 046 W4. 41 14 1 6 16

.6O4 0 1 I S
uC.1U1. ~ .'4.6 s .1 I .OU~ 342. ~ 2;!

ow : o : 64 .-'. 0 8 1.h
41041041 4 6.164

*.6441 10 . C : IV4.14 6 6 41
61 44 c611 41. 41.4 4141 . 0 1

41 0 w4 . w10 c- -h * -a.06 0 - 1 4 - * 4

08- .00 - '1 -

6410 4810w . 4 1

W 0.4 a4. C6.4 6 60 18 0

0A .. a ..C 41 0440 2*. w1 .4

0 0 0 C. 41 4.6 646 £ c 6 6 ~ 4
.'o cc. 0.4141 C1 C8 1

0 P88. W18 4 0 0.0 1.4 c 6
h4 06 V4 a1Z4~1 01. "1h 1.06 .14414. 41 44

W . 1 c . 0 It "4 3 .
6 W.0~ 0 w1 4~4 60 1 4- 16 . 0 401 -0 ca .

V 41 41 . 4141hh1806 1 e 041 0..

W44 .6 v~ .86 4 .>1 q .44 41 0A r ~W1160 8 . 8. ~4 .6 0. UL 60.1 01

8c 0414 a11.. 8

0 0 a
-. 44 wn,

u 06 .- c1 w8 41 3 .08ow0e0 5. 41 4. 41 .18810 U68.
"a 11 61.80

416~ ~ 418 -8 64.0

IV 41441. a 4 - h mwU

0 41 6 41 0.0 C 044.4.
m1 h 'o 0 -1 .441 h I 84 -,1

.0c 0 U4 u1 14 80 1' 6 1 0 .. 4 4

0 0 0 .w ~ -C1 1..0 ~
.0.

41 60 641 41.0 4 8.644 6 4160 .08 U 00' 6

W 0- a1 416 -L X 66w14.0 11.0.0 ..

0 -C 8 1 0bo4 .~ 4 08 0 4 0

6, 416 0.6. .,C *0m-4 1

.0 4 0 0.w .1 41 h 80 c88 A1. C1.
n leg. 64 0. 44 .84 1 .W U A

* 4 1 a* 41 W 1.

.8 w1 AC.V . 4 0 06 w1.6).41 W 1
I 1. 0 06.. .4 41 8160 68 1 41 6 ..

Z 0 OW .0 A. I4 ;4 a. 41 A 0 1.4140
0 C 1. 8W .8 1.6 41 14.)66~.11I4 0 1 6 -
1. . h 160 1.6* 64. 38.31 0 10 016C

Z 44c W64 -44 .0.1 6 6..S Z 8 6 . .00011
0. 1. 414 .8 48. 1 4 16U0 8 0

41. C.4 h c4' ' . O 8 .  
1 6641

6a I T A.4 044 46 6..l 4A8 41..4014 1.c

Aj W~ 0...U 8

f w9L C6 0-.~



C6C

c f 0 0 2

c0 ... . .. .. . . . I

0.0 0 06 E206U
0~~. was . m-- Uk 46 a

Q. cc sC -1c on o4u z 0 C
00 -U u c z~ 0c am0 u

ead -a u a 0 .o m * SC ...

c. e1 - CO v 0 0 .0 Ev xC - u v 1 0 01

v. *-. '-. v 0.. u -M. .0 C0 @
a 0-40 , -v I c 2 .0a 04. 0m C.

v c - cc - - v c uu ' D., 'a WecOk
00 0u'. c. * ~ u o w .0 o 1

l1 a -a Nw c a -a" *a.v 0i. . u ms

0 4 o - I - .0 0 .0 x c v

VC u0 *.1o vi * s @0 M0 u0 C E.
OC 0 Nw v 05-vc *.4c u

MI. .2 C.l .2 - . 5 U - 0 w0 -

-=+._ +. .-'wm .- o 2 og! m2 I.. . C

S4 a w v o uN v V 2 o*v.' -. ' CM

ad & 0 me -vc6 a o~!.o a.J
w 04 o*0 a c I § "-a

C 00 t - M- I uC 2 v41 4.1 .10 .

0 .o 0 . a.. 6 ,a g c ,. =0

C 1. 00 SM II2 u 0 w C.v a Do c

En o " " + +° >I-c 1 o
aa x0 00 u x'0.. a0 5. uC 0 l

ad , o a.,. .0

0 u WO u0 o* C, z. -

0 .... 5. "a 1.2 u "=a "+. a ."0 °.-

u- . c0, 500 aob o o M

I.C . . -cM +" a1 e!11 ..

u : o I.- o: "i i- I: v 4. -av.: I "V v" a+ 1- 'c-. . l . .. o M..C C. .. C M. M. M C Sak 01 , .,,.;5

,t . 0- . 0.--

. -w - 00 u a to WO Ea Nf0 6 . o.k E U 0k

M . . . 0 . . . 44 10..05 C "4 a.4-
m Mu o Ca oa,, C

c

S0 o0 0

c wi 0t o 2. vc a . 0

0 0 -o ++ m C l.1 C O .M0GM 5 .

v C w u . 0 4 0 0 0 r. ."a u

.ocO -' . - . 0 ,.. +, .0 - .2.E ®.0.. .. '

A- ,v

S-C NM2 4Sl uO w ck MSx M " .. I.00 WC k0 -a. U M M - CE S
u E~ 4 4 U M-0 0 40.012 44le C 4 C S-U 4
.- Do Cv

u.. . * . ,.0 O , 0 =

m :. -1 0 n

w 4 4 u* c ie . .u c G. a,

m >c - -a0 -: - '

Su .• . . .

'.1 1. 0. I, UI. . I .

~wa a 0 CmC 2 514 C

o u .0. . .0 . .. c

u k 0 .1 - .I O2 to 2. ~ .0
O, 0u M - .c vm CC . .0 .O. . . ... .

,

c I 0c M mc .cXx vo kc . "m c. fo. v0 S. 0 c4 0 v 0 .Z x

0' 00o I-+'"""'+ OS. l0'+ ""0 . 0 "-"C . . .. .. a* 0 ' '0+ 2. Mb boo . 0.+ U041 .: SCM,.+ E . . . .

.+. c . .40 C .. •.,.. .. ..00 .0O E4444,+,= O.k,. ~ ~ u

0- 0. <Ca.0 .. C

00 .. . ..
O 00 0 w4 a 1

. 0c w u a m m . . . .. ,

cN Z0. c-O 0l 0 .0 ' la i l 0 A

5. c.1 Mo '1O EM .a0 . . .. . .

AN 0 - u a O I 0 U 0 E .



0 o1 ON- 0
oI 11 Vc 0 10 101 be A w11 0..

o . a a1 II *.1 a 0 I00 91.LO0

0.3 - *~.- .1 ~ 11) 01 00 1
0 ~~~~ ~~~~~ 1o-111 - 6. -0.10 00

CO Il bO 0 00 00 01U. 1 .

* ol ..-. 0 .- 0 10 01 a- (.10 "010 r -
.1 CL 0. 01 c111 x 1, "0 " 00 00 6.

41 q0 0.0 111 0 0 1 a) IL .9 01
"a V1 a.o No a 0 -9L JO P.0 u

g~ 0 c l. ~
o ~~~ 0. C 0 011 ~ 1 c o.I

0.00

41 0 1 1 31 C 1L 01. 0 1 ~ 1 0.1 0 3.

.0 I.. 0111 16 00000. 0 X 1 10 w C
9)4.. 110 11 0 0 0=11 0 0 0..0 1 * .0

u 0 1010 111) 10 10 1 Q.0 I 0 00
40 0 10 0 1 -0 x100 I.1 =. "41- 0 00

1.111 EU 1101 " . CI 010 1 .0. 0

01-0 V u1 '0. 1104 .0 60 11 10101 0 .

11 .01. 0c11 1 1" 01
11 0. a11 01 0 -0-0 51 31- .. 0 01 0010 0

0.0 >11 0 11-0- Ad c 01 1.0 .(.1

.01 . 01 . U0 0101 0 00 40 -AI 00 0

I-I 111 S .1 0. 0 0U V 1 1. 00 a4 01 6. 10x~~-0" -I 1 0 a0 a1 5111011 110
0 C6 0

~~~11~~~1 
.-l 

a0 5. fU 
1.1111. 1 0 1001 r. 44 .-. 0 111 .050 IL V V 1u I

0 1 1 IV £1 U .. 0 0 1 a " 4 1 1 0 0.Q
000 -C 41 00F 1.0 01 £. 0£ .6 u0 .I.

1 01 11 1 00 . 01 "0 00. u-0 M I "w0 .0101~-5 .. 11.110111 0111 .. .~ 2 .*

in 0
u 06

00 0 0-

0§ .1_o 0

01110W 1. 0 001 0 -1
1.1.1 11.0 0 0) 0 .001 . 0 .'1

t11 10. c10.-) 0 01 - 0 0 01, I- 1

11 II 1100 0 - 11 1 00 0 0 .. 111410 l0.V 10.

41 m 0 5 0 11 1 0

v0 0 0001

IZ11 1. o0 00 5 0
1 001 14 0CL0 X11 r-)w vx0 001 1111 11L 0V

1111~ ~ 0) mI01 c11 :911100 0 110 V1 01 01110.0t 0.
C001 C0 11 0) 0.100 0 -0 011 M000 0.1 0. 1

11.0.1 11 00)) 11.111000 10 . K... - 0.0.-110.0 00

a, -v~'- 'A... V). v)0 11 . 0)4 V)0 11 01 1 10 1 01 - 0
0)~I V) v4) -C010 110 a1 1)0-0 0 110 0. .11.11 - 1

to041- 1 1.) S 00) u)10 w I u .1 0 011 0. 11111.0 0

IV0 10 .1)1 V 01 0) 10 1 10 0)0 0C11 w1 . 0) I c016

le, CCC w'.01 w1 0 11)100111 11 11.1. 011 101.11

0)~~~~~ cr 101) 0 1) 0110. 10 .0. 0..)01 v1 V- 01010- 0. . IV.1 0

0 0 0 1 . 1 1 0 .01 v0 0 0 , ) 1 4 1 1 0 1 1 1 0 0 -

I-I1~l0. 411c C)0.1 .1)1 1)) 0 V 1 a--l 0111 U 1 1 11.

c01 l . 0 r' u1 1 ) ) 1 0 ) 1 ) ) 1 1 1 1 0 1 1 0 4 . 1 0 .
0.1. r0 .- O0 41)1 .- )11010 0 01 Vt .0.40 .1 411 . 1 0101
0.010~~ 0 01 01 .1001 0 001 I.0 V. u10 1 to 1 1 .0-

0))4 0)c 41 11).10 f 110. 1111 1 0 
1
OZ.CIl1.O 000

IV, It 5c 110 0)' 10011011 0.100 v 1I.. 0. v)11' 4 1 0m11.

me CC m111 0m 1 a I'1 m0. u0- c)0 w1 0 1.I a000 1 .00
011c -C 0. & 0,. 110)1.0 0.) 000.0) 0.1 101001 00 0.1 0

00)1. 10 11 401 000 10.r 1).00 1 .0)1 4.0 011.11101 Val .1
in00110 ' 01" 10 1 811 . C0. 0 ) 1 0 1.00

01.1,0 001 0)1 )101. ) 0.1 10 1 ) 0 1 10101.

009 1041 10)1 )11.0 10 .01 )010 1) 1 1.. 1 1



V-'. 0

0

0- N)a a. l.U) Z- c- 0
08Ja c * S. al 'J .

a -*** 0Ua . 11 1 d'U 0 - It

.C.,... 0. ala 41l 0 .3

02 b., 'U a c c '-i
.Ca 1..C0 aaa A.-

-0 0. ~ ~ .CS

Cu 06 0N.1au 0L w -

a- i0 oaa a1aa..,. lo 8
S C I vU ca

MO a aL0- 0004

*..0 .. g o. 001~5 a D. A .. a a -a
to.n 04 a 0 vi. D, 09 a u~ Vz a

00 0- aS~~ a S. c - = 2 . a m
u .~ -ua. 1-0-g v .a aO a ~a 0

a.. M-o C 0 0-~a~ .01 0aU .CL.-a
CI0 0 up. Ug a -o oa DAA 0n.i - O.A 0
a W[.. -~aa. t a *.'- *o.o a aa, Z, -.

.4#l . .0 c- CC .,' . ,*f~
1  

aaoa g
cI. D. e -0 u . 0-.ao 'a... a au uS 0 WMu

b~ O C .. U a 6 a oa >g- a

a. a

0 - a

'A0 4 0 ODa 0 -0

0U 0

0 a . a .0

a. a..-

vU0 a Paa.a

W-- U 'U 0 15

0. 0 0
*'U.CC0 00 C 1a.a

a 2- v 4 a 0 C Cc

cB *'0 0a u 0 a
a'0Z u . .

va. a .. a -41g.-a0-0 a u0 WalW-a C

0 Cc K c

Uza I.

0



a .1 0,C V

0,0 GD

OW 
C6

0 " b

*.'A *GD U

2 a x GW'D '

0. U C G OG'c A6,

0.0 .6D~ OGDU j a - : 0

0) 0 0.0

c .~00. *j @ 66 :;g o t

w.0 * G 3, 2* , Q *
4p .a4. v v G~ cG

41~0 V GDC

0-D- o oac _

. - 0 ~G 0 c to a

0 C ag

0 G

0~~ CLoC

a to GD cGDG

6 0 W

060 0 GD 0

1MDD 0 a -0.GD

a u. . . f

0! V 006O0 G

0 G
:0. 1 am

0...0so...

"Oo 00

-CC GD aa 0

D6.6 -C6 -
uu -A 0 0

0C 0" G.
It. GDr- -0 C

a. u 1 0
mc'D.U GD 0

~~~C o 0 G*

;4 0



The electronic hardware modules The SAIL system hardware components
necessary to accomplish the are:
rudimentary goals of shipboard A 20-mA loop and current pawer

parameter monitoring, and which supply distributed about the ship.

incorporate the SAIL standard, (A 58-V current source is adequate

are illustrated in the following for ten SAIL modules on a loop.)

diagram. A 20-mA loop coupler (interface)

that is used to provide an 8-bit
parallel output port from the
loop controller to the serial data
loop.

HOW.E3 SAIL modules which are designed to

provide 20-mA loop serial ASCII

Ccommunications over a span of baud
rates, address recognition, unique
messages, and the preparation of a

AILSAIL, digitally encoded signal from the
PRZ!IER-Trsensor.

2 M r W. -A---------O1 A standard reflects the quality of
attention given to it by the users.
Sharing comments on improvements
and applications of SAIL are
essential to its maintenance.

FOR FURTHER INFORMATION, CONTACT:

Rod Mesecar, Head
Technical Planning and Development Group
School of Oceanography
(see address below)

Telephone: 754-2208 or 754-2206

Rod Mesecar, Editor
EXPOSURE
School of Oceanography
Oregon State University
Corvallis, OR 97331
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