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REVIEW OUTLINE 

DESIGN INTENT 

AS-504 SYSTEM PERIPHERAL DEVICES 

ECP- 1828 SYSTEM PERIPHERAL DEVICES 

CORE AND DRUM LAY-OUT 

MLC LOADING AND INITIALIZATION 

REMOTE DbAS/COUNT CLOCK AND EST REFERENCE 

COMPUTED EST IN THE MLC 

DISCRETE PROCESSING 

DISCRETE AND SYSTEM LOGGING 

IOCS 

SYSTEM MESSAGE ROUTINE/REMOTE DISPLAY/REMOTE PRINT ’ 

‘ 

DATA LINK A N D  REMOTE CORE-TO-CORE _ 

MLC IDLE LOOP/FUNCTION EXECUTOR 

RECOVERY‘ 

LCC UTILITIES .. 

\- , 



{SATURN v OPERATING SYSTEM REDESIGN 

TO INCREASE SYSTEM RELIABILITY 

A s  presently designed, a peripheral hardware failure in the"Mobile 

Launch Computer may result in a delay or possibly a cancellation of 

launch of a Saturn V vehicle. 

The proposed Operating System will require a minimum of peripheral 

hardware in the remote computer; therefore, the total reliability of 

the system will be increased. It is designed to be 1/0  device independent 

and capable of supporting vehicle checkout with the printer, the ca rd  ‘ 

reader,  al l  tape handlers ,  the Count Clock System, the Relative T i m e r s ,  

and the DDAS IODC inaperative. It  will support  vehicle checkout and 

major  tes t  support with the d r u m  inoperative. The design intent is to 

minimize launch critical peripheral equipment in the Mobile Launch 

Computer to: the MLC/LCCC Data Link, the Discrete Output Equipment, 

the RCA-IIOA/LVDC Interface andfour banks of core memory. 



A‘s-504‘ 

MLC SYSTEM PERIPHERAL DEVICES 

_ - - - _ . PROGRAMMED 
. INTERVAL EST _ y _ ; f / TIMERS CDC - ‘ ' ‘ ~ / _ RELATIVE TIME \ ,  _ . . / 

ANALOG 1/0 \ ‘ 8 Banks of Core Memory / /  ._. IODC 5 
\ ‘ / \ - _ - / .\ - DISCRETE IN 1013c 3 . .\ / J, , ,.. ” PROCESSING 

‘ \ MLC CONTROL/<- -’ DDAS ___, ____ ..___. -———- - *““‘ ”“- _ PROGRAMS - .\ 
SERVICING .2 \ '  ‘ . » . / / \ \  . \ IODC 7 

. , / \ \ \ DISCRETE - - /- . \ \ . \ IN/OUT IODC z -. /. _ / _ \ \ PROCESSING 

LOGGING / . / \ - 
PRINTER ' \ " . / \ \ 1013c 4 

/ \ \ MLC/LCCC / 100C 1. . .\ \ DATA LINK _ - SERVICING 

LOGGING - LVDC 
DRUM - FUNCTION INTERFACE 

EXEUCTOR 
STORAGE 

SYSTEM RECOVERY 



NOT REQUIRED FOR SYSTEM OPERATION 

PRINTER 
(used only when Data 
Link is inaperative) _ 

DRUM 
(core backup and 
non-critical Function 

Executors) 

ECP- 1828 _ 
MLC SYSTEM PERIPHERAL DEVICES 

REQUIRED FOR SYSTEM'OPERATION 

PROGRAMMED 
INTERVAL 

TnuER 

/ 
/ IODC—5-- ' - _ 

4 Bahks of Core Memory . / DISCRETE IN 
‘ / / PROCESSING 

/ -/ ' 'MLC CONTROL / _ . . . . . .  / /’ PROGRAMS _ 

. \\ v IODC 7 
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IODC 4 \ 
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MOBILE LAUNCHER 

SYSTEM REQUIREMENTS 

AS-504 

Data Link 

Discrete I / O  Equipment 

LVDC Interface _. ' 

8-Banks  Memory -. 

Count Clock 

Analog Input] Output 

Printer 

‘ Programmed Interval Timers 

Drum 

° Opsys Loading 
‘ ° System Messages 

° Function Executor Storage 

DDAS 

Relative Time Clock 

EST Clock 

Tapes 

° Opsys Loading 
° Logging (two tapes) 
° Diagnostic Tape 

ECP- 182-8 

Data Link 

Disc rete I / O  Equipment- 

LVDC Interfac'e 

4 Banks Memory 

Programmed Interval Timers . 

Printer (used only if Data. Link is 

inope rative ) 

Drum 

Analog Input 

Diagnostic Tapes (Not required or  

supported by Operating System) 
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CORE AND DRUM LAY-OUT 

if" ‘ . __ . .-_.._....,..-.... > I '. gagged Arpa. Toyal Altai ' 

Tab les ' and  Constants I .qn‘u‘se avazlable 

[ ‘ In te r rup t  Processor  - ' \ \  ‘ 

Uti l i ty  Conversion Routines . N " 

0 _ System E r r o r  Recovery  3971 ’ 122 __ ‘ 4 

Data Link/Remote Core-to-Cor-e _ / / 

MLC Analog I/O ' / ’ 
h / r 

/ 

x .- 

‘ Discrete  Executive ‘ : ‘ N ”-- --~. » 

l ‘ Time Sync Routine 3908 ‘ 185 x 5 

LVDC Interface ' . ’ -  .   

. v ,  I . m . .  .. “ M 

Manual Dump Routine ' _ \ 

Utility Executive . \ \ 

System Logging (SLOG) .- \ \ *- 

2 System I / O  Control  (IOCS) 3609 484 4 '6 

Remote DDAS .4 ' 

System Message/Remote  Print ./ / 

and Display - , / / 

Function Executor Control / /  

D r u m  IVAR Search ._ / 
\ 

M 

FESO \ \ 

. G E O I  ‘ \ . 

» 3 01-316 ' 1818 230‘ x 7 

: CEOO 
M E O I  . 

Drum Function Executor Buffer 2045 / / ‘ 
. / ../ 

. / 

L [ I 
53 ‘3 i m 
> C? , . *0 

g m  m m m D D m m E a m z w w t j t a ' w t j  $350 

25 E E 5 fýagýmýagggrgm H: 
0 c :  v— N w w r r E S W » - ~ » m o ~ i q  3)».-  

.— m u! g ,p. 53 
o 3’ f cc); F1 

33 f N b 

i , :5 J 

' ‘ Total 14461 . Total 11582 
L—-—-—--~-~-—~ LOWER HALF 5 ‘L UPPER HALF _ . J 



MLC LOADING AND INITIALIZATION 

’ Loaded via LCC Test  Program (NT95) 

‘ ° Sense Switch 2 Option to stack NT95 during 

initial load of LCC computer.  

° Debugging Features  : 

° Patches Loaded at LCC by Test Program 

° Te st  Function Executors Loaded at LCC 

° Loaded‘from Drum Backup 

° Bootstrap loader will provide a che-cksum. 

‘ Discrete Initialization Program (NT98) 

° Current  program i s  modified to load subsystem assignments ‘ 

f rom the System Master Tape. 
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REMOTE DDAS/COUN‘T- CLOCK AND EST REFERENCE 

DDAS readings a r e  supplied by the Operating System frém the 

LCC computer .  

The Operating System provides, a s  part of the data read, thé 

EST and Count Clock value and Count Clock status at the time of 

the DDAS reading in  the LCC computer. 

The Operating System provides a special entry to Remote DDAS 

Read to read time values on}y. 

Restrictions On Use- 

° DDAS Modes Single Scan Sequeniial Transfer  and Log Mode' 

Terminate on  1/2. Full will be supported. ‘ 

° Control A ,  B, and C Words must be contiguous in core memory. 

° Maximum of 8 Control C words allowed (allows for  100% expan- 

sion of largest - BEOZ). 

° Maximum of 50 DDAS Data Words allowed (BEOZ requires  24). 



REMOTE DDAS 

. 
/ 

. ” " '  .a"' 

VALIDATE REQUEST - ‘ ' ‘,,.»' FRGMSSKE ingur B c LOG TABLESSO ' ' < ’ ' CNTL c woRos<=3 "f,, ”"' _ CONTROL was. ' 

=:‘1:::;;==" 

’,,,v' 

""" TABLE 
XMégTENgICQTOR 23 L58 GMT (BIN) * REQUEST . DDAS READ kORDS T0 Lccc 4 M58 GMT (BIN) \ \  

RETURN ' 
T0 USER 

OATA LINK 
ENTRY 

SAVE USERS 
TABLE ADDRESS * SET 1up 

CONTROL woaos 
FOR DDAS READ 

T-DD ‘ \ \ \  . \_ \  
bHHM \ {\a;<::: READ ‘AND :::> - SAVE GMT “'55 ‘\ IN TABLE 

23 L53 CDC (BIN) 

HOLD IND 4 M58 coc (BIN) _ \  READJ AND 
SAVE coc & HOLD 

DDAS DATA - IND. IN LTABLE 
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g ; .  USERS TABLE ADDRESS . “-~ _ 7 YES :7 _ FOR READ IN AREA _ N _ XMIT DATA 
, . ‘ ' * . ‘ 1N TABLE 
;‘ ~f SET APPéOPRIATE ‘* To "LC .- INDICATORS , - ' * FOR USER . - . -- ‘_ _ ,- gxxr 

I GIVE DATA LINK I 4 ““~ 
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COMPUTED EST"__IN MLC 

GMT‘is required by‘the: 

° LVDC In te r face  Routine 

° MDO Logging Routine 

° F E S O  Acce lerometer  Monitor 

GMT will be established in the MLC every 10 seconds if there is 

any LDI to MDO activity. 

G M T  Will be computed and updated on each request. 

' A c c u r a c y  of computed GMT can only be altered by Line 7 or  Line 8 

activity. The Line 7 and Line 8 routines will suppress EST update. 

Accuracy of PIT is 0. 005%. 

Estimated aVerage MLC overhead per second is 0. 36 milliseconds. 

Estimated average LCC overhéad. per disgrete change buffer trans- 

mission is 0, 9 milliseconds. 
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ENTRY 
LINE 2 

HAS 
10 SECS. 

PASSED 

ICONVERT 
TO 

‘ BINARY 

. l 
SAVE NEW 
PIT AND 

GMT REF. 

READ 
GMT 

EXIT 

EXIT 

mc om 

_ GMT REF. + 
[new PIT REF. - 
OLD PIT REF. ] . 

_PRESENT GMT 
READING 

\ h  ‘E:£1’?l2‘1'þpt 9 2 ‘3"“  " ’1‘!" 

READ 
GMT 

UPDATE 
PIT 

REFERENCE 

1 
CALCULATE 

GMT 

1 
SAVE 
NEW 

GMT REF. 

C D 

‘ r  x 
mw‘érui-r n l  - . . 



TYP 

LDI 00 

Complex 

action 

TYP 

Switch Tygg 

E I 

=.MDQ. f 
0-479 MDO 000-479 
switch 

only‘ 

E IIA 

,Lnl =.MDQ 

""\LDI =.MDQ 
LDI 48 

Complex 

action 

0-695 MDO 480-695 
switch 

only 
tcwnpkw.adw.nunwb May! I??? 

TYP 

LDI H
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LDI H
 

TYP 

LDI 

" W  
E 113 

LDI 0696-0863 

Issue SS Function 

and/or  Inhibit _ 
Issue SS Function 
and /or  Inhibit 
Issue SS Function 

or Inhibit 

E IIC 

LDI'0864»0959.0984-1103 
No Action 

f§§3 IID 
LDI 0960-0983 

LDI r-—' Subroutine 

TYPE III 

LDI 

LDI 

(evenz\ 

/ 
MDO [FBI eveý] + 504 

(odd) 2 
LDI 1104-3023 MDO 1056-2015 

Complex or simple 
switch action 

-LDI DISCRETE PROCESSING 

Errgr Checking 

Log & His to ry‘  
More than 7 
Bypass Groups 

Log & History 
Side by Sid; 

~ L o g  & History 
More than 7 

' L o g  & Histbry 

Log & Hiqtory 

Log & History 
Side by Side 

MDI DISCRETE PROCESSING 
MDI a LDO Log & History 

Advantages 

‘oFaster processing 
Action table not 

required 

Faster processing 
Action tabée not 

requlre ‘ 
Increased hardware 

error checking- 

Minimum action 
. table required 

No action table 

required 

Fast processing 

No action table 
required 

Faster processing 

Faster processing 

Increased hardware 
error checking 

Only an 80 word 
action table 

84 word action 

required table 



DISCRETE ACTION TABLES 

MLC . 

as : 0 

ACTION 
REQUIRED 

84 TABLE 

:015 i 1992 4 

LCCC 

TYPE 11B. ”863 a: LDI a 696 

PRIME TABLE WORD FORMATS 

1 4g 9 7 6 o 
INHIBIT STAGE! SWITCH SEL. 

cop}; CODE CHANNEL # 

00 f o r  Inhibit SWSEL Chan "Inhibit Code: 

_ Stage Code: 

10 for No Inhibit , . 

11 for Inhibit SWSEL Counteracting‘Chan 

001 f o r  I U  

010  f o r  8-11 

011  f o r  S - 4 B  

100  f o r  S-I‘C 

:3 Spare' SWSEL LDI i s  coded 7777  

TYPEIH. 30232 LD121104 LDI (EVEN) 
MDO { 2 
EVEN ODD 

LDI LDI MDQ 

1 . 0 l 
w 

o .1 o 

23 12 11 , o 
’T LDI 0697 LDI 0696 

. PRIME 
84 TABLE 

P r 

LDI 863 LDI 862 

1127 W 1104‘ 

]+ 
SIMPLE 
TABLE 80 

3023' E . 3 0 0 0 ]  


























