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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 _ 
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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 ffiagfimfiagggrgm 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. 

. " 3  " - .  - . 1 ; ,  . ' - ' r  ' _ ‘  ' '.,‘» - -- ~<' , ~ - '  , ‘ 
“ "  ' ' ' 7 * r " - » w ' 1 —  - ‘  ‘ , _.»_'..L . .  “ M s - . 1 1  I n a — H A  



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 ““~ 



‘
T

"
"

 

x
fi

W
'

c
-

 

- n
,

 

_ 
;. 

A 

“
T

E
-

7
r

 
'- 

- 
~ 

\ 
4 

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. 

r MdumJLhfi...—.n. .-... . - . .  a .  L .  . 
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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'flpt 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
 

a M
 U
 

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 evefi] + 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 ]  
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3 
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_ lDl PROCESSlflG - , . 

OUTPUT YEHHINJYE APPRQPPEAIE ooc {anon “ HESS§GE MASK OUT , .  
_/ 

1 GROUP 

YES 

cannula: Am no SET U9" :SSUE 
C SEES MD ERRORS M30 CONTROL 30335 
ERRDR'CHECR IN ourpur BUFFER 

av TYPE 

Yes I. .. .. .. ”I 
No DOES THIS N0 ' I SIS MA]. I 

DISCRETL m: o I sans: can ' , Acmr: loam a m  52-: 
‘ 1 ' ! )  

t . . -  - - — 

_‘_ I 
EPEDR 
casc‘ APPROPRiATL 

susnoutlne . '  BY TYPE 

' SET U9 SH. SEL 
{9""'.'7E ‘13“ ISSUE CC'NRUL NGRDS 

A30 sun; to m OJTP'JT BUFFER 

BE ISSUES 

U 
SET UP ISSUE 

P30 CONTROL hGRDS 
IN OUTPUT BUFFER 

”on: chnn,£s TO paoczss 

TRAFESMIT 
’ OUTPUT BUFFER 

’ $ 2  ’ I TO "LC 

’. I 
I m” 233%?" ' H 

{PIX ENTRY ROUTINE: - 4| 

so UPDATE su SEL mmmrmmza ascu:nsa a St? 1/2 LEVEL won ISSUE 

IS 
NEXT ENTRY 

A?! H00 

ALL 
ACT IONS 

PROCESSES 



MD] PROCESSING 
LINE ‘ 

Imam” ““3 

‘5 " ms: awn DISCRETE . _ '” GROUP ‘ 047 A59 set FLAG 
cvcuuc to proces . : \r . 12‘ 

PICK up 2 uonos FROM LOG TABLE 

1 
SAVE 2 L06 mm was AND m. Rioi no (1: 

gym Inmna _ 
Llfix ourpur BUFFER "§a35¥§§aa 5“ 

TIRE R TRAhSHiT ANY DISC. T0 vzs ,, 
TRANSMIT D.L. Dot. evFFE“ GROLPS 10 as 

BUFFER 7° LCCC Paoczsszo (2CFASGES) 

MORE RA! 
CHANGES TO LINE 4 

PROCESS 

U 

W e m: BOTH IODCS NO ‘ A TIME 
BEEN 

SERVICEB 

USE LINE Q 
H91 PROCESS 

ROUTINE 

Hawk 
ALL GROUPS 

aztu 
7 paoczssso 

RA! BACK 
10 1/2 LEVEL 

DATA LINK 
EHTRY 

SAVE DISCRETE 
DATA FROM 

MLC 

I 

BUFFER 
TABLE 

UPDATE HUI 
STATUS 

TABLE 

ACTION 
REQUIRED 

LOG DISCRETE ‘\\L‘ 
CHANGE IN “ - 

LCCC 

. 
.
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M/WO wee-ms 

C 3 
SAgE f Note 7 Nate A 4MSB * LDO CompIement 

CALLERS I 2 GMT (Gray) 1ND LDO Group # LDO 
VARIABLE , - 23 L53 GMT Gra -m. ' CHANGE DATA ‘ ' _ ( y) ENTRY 

1 L00 Group Status 

' . _ —~ LDI Note 7 Note . IODC ““D-I- EEEFEE ' ‘ ' . MDI 3 4 IND IND I ' 
TABLE ’ LDI/MDI - _ 01 Group Status CHANGE INDEX . , _ _ . DI ‘ ' 4 ENTRY 

l f 1 Group # l l  18 Bits Relative Time 

STORE ’ . " ' 
EneRgN - Note 1 - Bit set i f  change was caused by DI 

TABLE ‘ 
Note 2'- Bit set i f  change occurred when system was in IDLE.Mode, not 

set i f  system was in  GO Mode. 

.C an 3 

7 l . 

1.03335.n Note 3 — No Log and H i s t o r y  ‘ ‘ .11 

BUFFER ' _ ' , . 

TABLE Note 4 - Star t  of Scans ‘ _ 4 



DISCRETE AND SYSTEM lOGGIN‘G 
Lcc: 

”3 l :1;caext execurxvz T 'olscaere EXECUTIVE 
I | OAIA uAtA | 

‘ LINK ‘ LINK | 

' exec EXEC | 
:0. woaa | 

zonc s I I 
L05 YABLE :1 ' I 100C 5 g I \ \ 1 __ _-_ __ 4 r-——-—-n I | | C———-——-1 

f I L—————.—] I I -{ 

L”"‘ 123 uéazs ' : ' : R 
1 i 1 1 12335;: $3532., xoac 7 ID. wean , "PR0 555 "G ' ::‘ ‘ ' " TA . g - BLE ., x (::1 ' ' 4 ' a“ ””5 100C 7 = I | l 

: I ‘ ‘ ‘1 I I _{l"“"1[""'1. 
= I“*""""1 - ~ * - -  L_____r 

O - .  L—-—-—————-—] L91 5 123 .3235 I (Q : so : I I 
' V I 5'~”- L ! F============l_4 ISSUE H00 

L00 5 ' ,fi :7 fi t z d  F ‘ IT ' 
I : mm Los . I ~ I E 

t I . “  - J ‘  
l - \ 

I q 1 | I use LOG Moo L06 _. . . . . . . .  .12 I | BUFFER A BUFFER a 

: I I 150 wonos 150 H°R°$ 

I ' L min-na- - - "r - - . - - - - - - - -  ~I - - - - - - - - -  
CONTROL l aurrza A I I BUFFER A 

I | ' 
I 1”,/’/ 200 woaus I I 

<‘ I l _ I 
“ ' 7 aurrcn a ' I ‘ eurrta a 

. I . I 

| 200 mans ' 
; I 

I r I l 
I SYSTEH LOGGlRG I v i svsren LOGGING 
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7 ”LC aAEEg‘ 
ZERO 

10°C 5 
L06 TABLE 

256 genus 

109C 7 
L05 TABLE 

I 
O 

J 
r 

256 £0295 

" 41"}? -_4_av—r: r) r (r, 



IOCS 

° Supports only DRUM (IODC 1) and Printer (IODC Z) 
Routines Simplified 
E r r o r  M e s s a g e s  Maintained 
Error Counters Maintained 

° Calling Sequence Same as  Before 

SYSTEM MESSAGE/REMOTE DISPLAY/REMOTE PRINT 

° Combining Functions Makes Efficient Use  of Buffer Areas  in LCC. 
° A11 Canned Messages  on LCC Drum 
° If Display Fails,  Message is Printed in LCC 
° If D» ta Link Fails,  Message Number and Variable Data a r e  Printed 

on the Local Printer 
U s e r  Complete Bits a re  Set after Transmission is Complete to the 
LCC 

DATA-LINK/REMOTE CORE-TO-CORE 

1., 
l r 

i 
l 
i. 

l 
i ° Combining Functions Provides Faster  Remote Core-to-Core Opera- 

tions 
° Special Functions fo r  EST Update in MLC 



‘ 
rm

 -' 

IODC l / IODC 2 

XS 
REQUEST 

FOR 103C 1 

SET IhDEX 
REGISTERS FOR 

paéE‘EEs!2.s 

STACK USER 
CALLING #332555 

1 
REOUCST 1/2 

LEvEL PROCESSING 

REYUQR 
TO USE? 

SE1 INDEX REGISTERS 
FOR IDDC 2 
PROCESSIRG 

J 

sml Ru 
RETURN 

IODC 1 OR 2 
TERMINATION 

SET SUCCESSFUL 

INTERRUPT EXPECTED IND. 

w 

SYSTEM I / 0 CONTROL 

A?" 
ERRORS 

Set fail In . 
clear term 

sooc l/IODC 2 
1/2 LEVEL 
PROCESSING 

HAITING 5 NO 
on TERMINATION seconos 

INTERRUPT OVERDUE 

ANY no 
DEVICE r x 

REOUfiEIE””’V 
vrQ 

\ 
SET FAILED 

INDICATOR FOR CALLER 

FORMAT 
connauo. sew 

IRYERRUPT EXPECTED Inc. 

DEALTXVAIE 
1/2 LEVEL 

I 
EXIT 
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LE‘.’ EL PROCESSING 

....._____;_'_ . 
1 

15 YES 
A REMOTE MESSAGE 

R Y 

AND ADD VARIABLE 

“ 

DATA LI"! 
EfiTRY 

STACK MESSAGE 
NUMBER AND . l 

VARIABLE UAYA MESSAGE ' 

. l"_--_‘—"-T__-— no 
REQUEST 1/2 

"0 ucrxrv MLC 
THAT no SPACE IS 

AVAILABLE AT runs TIME 
ROOM 

FOR REMOTE MESSAGE IN 
BUFFER 

RETURN '55 
To CAL‘ER PUT REMOTE MESSAGE INTO §§}2“f,{2 OUTPUT BUFFER 

_____I 
1/? LEVEL 

PROCESSING 

EAD 

HELD SYSTEM 
MESSAGE FRO" 

DRUfl 

FORHAI HESSKGE 

DAIA 

D‘SFLfiY AND/OR 
PRINT 

MESSAGE 

unlit \ 
"(Stunt 

Lcc SYSTEM MESS-AGE 
SYSTEH 
HESfiAGE 

1 
SET SYSTEN 

MESSAGE lflDICATORS 

gli 

J r .  7 7 5 1 -  ' W v — ‘ r ‘  

butt: 

( DrdntD 
DISPtAV 

v 
'Fieafi . 1¢r>grrnaun 

moxwoas 

7 " -  

STACK 
REOUEST 

§ 
Raou551,112 

LEVEL paocessxns 

1/2 LEVEL 
PROCESSING 

FORMAT TO 
TRANSMIT EITHER SVSI 

M56. 50. OR 
ACTUAL EESSAGE 

r “  

I SRDL \ 

TRAESMIT DAYA 
TO LCC 

was HAS "5 
ranusn15510u 

SUCCESSFUL 

FAILURE DUE 
TO INAVAILABILITY 

GF LCC BUFFER 
ROOM 

‘.V 41' PRINI MISSAGE 
\ AT MLC 

m "  ‘2“. V . t n ”  _ . 



MLC IDLE LOOP/ FUNCTION EXECUTOR CONTROL 

Current  Scheduling of Function Executors Remains . 
A d d r e s s i n g  Memory  Check on each Idle L00p (Banks 0-7)  
Drum Check i s  made a f t e r  each  Drum Read.  
Should the d rum fail, the requested Function Executor on drum 
w i l l  be deac t iva ted .  , ' 

A new r eques t  f o r  a drum‘resident Function Executor will  
activate d rum Operation, 

IRECOVERY 

LCC Sande a s  Present 
MLC Controlled by LCC Test Program (ST90) 

° Data Logged in LCC 
° Same Major Functions as  Currently Provided 
° Off- Line Diagnostic Loader Passed Down Data Link 

if in  Slow Diagnostic Mode of Recovery 



MlC IDLE lOOP 

‘ " START . ' f ' 
IDLE LOOP , v ‘ 

ANY YES PROCESS . “ LCCC LCCC 0 
REQUEST .. ' 

T0 PROCESS ‘ REQUEST . .  . 

N0 

ANY A PERFORM CORE wAs CHECK THE CORE 
F-E- ‘T‘gUT‘NE "0‘ . ,4 1. ACCESSING CHECK 

. » 2. INDIRECT SUCCESSFUL 
EXECUTE ADDRfiSSING 

YES 

IS READ THIS F.E. YES ROUTINE REPORT 
on FROM DRUM - FAILURES 

DRUM f INTO CORE ‘ 

NO 

YES ‘IIII" 
" 

!, 

EXECUTE F.E. ROUTINE 
DEACTIVATE 

IN?UW¢ 
“T“IPIFU? 



ML RECOVERY ounps MLC RECOVERY 
, v HISTORY 

. J””””,a”"TABLES = 

j: ‘ . LINE 
;. ' , PRINTER 
;: OPERATING RECOVERY * 
i svsrzn TEST 
: PROGRAM 
;; srso 

2: Lee: _ 

9 file g, , 

2‘: 
a 

E RECOVERY ‘ INCORE 5x11 T0 
2 CONTROL ..7 SYSTEM BODTSTRAP 
t wonos . ‘ Recoveav LOADER 

i t  . 

r {38%, 
x 49$ : w . 
{ MANUAL 
E ENTRY 
x VIA LOCATION 
; 00574 
i: MLC 
3 DRUM . 

1 

F? ' 
g ‘ NORMALR IF IN EXPRESS OR FASnécOSTIC MODE, NORMAL OPERATING SYSTEM SHOULD BE RELOADED - 
s soorsr AP LOADER FAST omenosnc - 9505 §ta,°ked by NT95 
g DE06 1f 1t was called 
5 DE07 by ST90 
; 0mm: ' IF 1» 31.0»: DIAGNOSTIC MODE - OFF-LINE DIAGNOSTIC LOADER W111 BE GIVEN comm. 
:5 DIAGNOSTIC - 
; LOADER 

4 



LCCC 3 ‘ ‘ ' ' ' MLC ‘ 

swan! ‘ I "‘ ' START 
5790 , ‘ . 

V 

output 
OPTIONS a . SAVE VITAL 
HE‘SAGES . ' SYSTtM 

"START MLC ‘ ”A‘“ 
ntcovtav" 

' .  q mucxmm 
wax! roa Ricnvtkv 

VITAL svsren vnonunn & 
DATA FROM . .~ . '. nrAn aM 

HLC nan" iF 
N£crssnnv 

PRINT HLC 
RECOVERY PERFORM 

DATA CORE SEARCH 

V 

A SEND VITAL 
gbég'ggfin SYSTEM DATA 

DA§A & PARITY INFO 
T0 LCCC 

V 

LOG EACH 
XMISSION 

ON CURREAT 
LOG 

TAPE 

CORE/ 
DRUM DUMP 
REQUIRED 

N0 

YES 

SEND IS 
THIS LAST 2040 WORD 
BLOCK 0F BLOCKS OF 

DATA MEMORY T0 
LCCC 

want ' was MLC 0,253?NE " N0 
aecovsnv ‘ DIAGNOSTIC 

LOADER T0 HLC MODE 

:xpaess on FAST YEs 
J 

ssuo svsren cult to 19¢ A§§§3p39§re W 
nogggnv REQUEST LOADER 

#0 "LC NT95 FROM LCCC 

stir to . . ' W 
tonnes ' ” 
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LCC‘ MAGNETIC TAPE STATION REY—ALLOCATION 

° A logical MTS may be ace-assigned to another IODC via 
System Utility $ULTAX-Y 

where :  X : IODC ' 
Y = M T S  Nulnber 

All subsequent commands will be routed via. System I / O  
Control to  new IODC. 

Initial MTS Ass ignment  
MTS 1-5  IODC 1 
MTS.6-9 IODC 2 

Util i ty to provide c u r r e n t  status 
$ULTA ? . 

Table of current  aSSign‘rnents will be displayed. 

MLC‘ UTILITY EXECUTIVE 

Each Utility Routine i s  stored on Drum 
Console keyboard print requests are printed on 
the LCC‘ line pr inter .  
Manual core  print is  printed on local printer. 

M L C  A N A L O G  R E A D  ROUTINE 

0 

O 

0 

Reads  MLC DC Analog Test  Point 
Called from LCC o r  MLC 
Cannot be called by DMON 


