=R 1E -
1. &+ =1
A ZEglo] o] AU HEE A|2w (58

gro] JHEEH ) errorzt A glo] L Al £H
ol Foixgl PRMiel MEAES STRESIAl AT SHET
gtz & 24 ot zev by pe sz
o2 mtEo] ks RS 7 2] AAfhEsh, 4
B ngesict @xlalx ATE A 3b i ik
ZEg o) JEEFENel et sl o

olo} e o]z ala] MIOCN & Tzcit A
£BE RAGHESA A28 down& Zef she %=
e WaLska ok #EME 4 ek KEE M
10CN 2] 2wl o] SEMAAH downel o) gk 2H4 3t &
Kol = glewz  MIOC (Belgium
Wilrijk Local- transit 5, 000[@#¢) o = gk 14
f down MRS £&#E sk sl=dllo] FHFR <

o wx |m

7 o]

gk Aol 64y, £ Edo]  FKe) 2 A o]
414y, HAfth FEAABAQl # o] 26.57 28 A Z

Eso] FEHe] & @S x| sk 2L
T A 2welAE o]efzhe A"l do-
wnol FAEG-S uwl HebRo 2ol A o #o Y
kol w) sto] INAFENA PR =l o o] B
Kok7] wFol Bi#E5}A on-line JARTE=Z [BITHE 4]
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SPER / |MEM 1=

7% ¢towd bz}
AFgoll A= M10CN A|2®lo] downx| 3l -§ 1F
ol on-line {KER [OfEA] 7] WS £ 2 E

Ao iygl wloll Hiri-g Fof sdifisldct.
0. == Mk 2 Hae
M10CN & 125t 2| A8l 2] on-line =g 72}
O

< olef e} o] 4 module & K=o <2

o] ©|%F 4w ] module-S fi% reload & start

-up, &2 start-up & recoveryz} s} “S”
2 ForRgeh
o] g zedo) FIEEEAE-S duplex®z  H ] =

= 2fF half system®] o= 3%, F.2 okZro]
2% downxElE Hifol M 2l dlelele] HAE
B Re g sbwda] A A®S on-line o2 [fH
A1 71 Aol

«Process calls (P)

eMaintain and administer (M)

e Manage system (OS)

% Provide viable control configuration (S)

M. Start-up®] FE¥ 2 HIEBES] E&
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1. Start-upe] FE¥H

7}. Cold start-up

KRB Eo] IWIZ 4ATFE]E 558 load but-
tonS FHjo= IE(Fsl= A9

1}. System start-up

System down k¥l 4] quick reloadi} slow
reloadof 2]&lj4] 3} half system (H/S) & on-
line JRFE= [0lfEA] 7= HFL

t}. Processor start-up

On-line JKFEe] H/Seo| downxo] gl tf2
H/S-& on-lineo =z [HEA] 7= #&ft

2}. Restart

Automatic reload& 4fiisl= Eifio) K

S= system startE FEBRSIc).

2. HIdE=] =E#*&

7}. Half system (H/S)

MI10CN & 2t A28 2 fHe] H/S=Z 8
iksle] 9lowm] ITT 1602X Mol o shod 7l
=l oh

1}. On-line

ol 3k H/SollA] MEALEE BEFES Z1TE
2= JRFEES on-lineolg} &t}

©}. Reload

Start-up % recoveryo] J4FES} —io] =
2 =83 dHo]ElE drume 2 Y e CPU me-
mory 2 EH = AR,

4

2}, Quick reload

System start-up-3 2|34} drumo g M g
CPU memory® X33 22 g3 o olEl=
load 6= 71§ =3}u] o] uli= automatic test
=t

o} Slow reload

=
= EIrEA %%

Quick reload& 4fisl= o) load 3}
A& wksle] o] = automatic testE A A

system start-upo| o]Fo] Rt}

IV. Systemdown<2] M

Duplex2 =|oj)¥+ = CPU A&BX= IPC ¢}
status unit& s A2 FHxFCPU RS o
2"t system down?gl o= ATS (Au-
tomatic supervisor)oll o]diAut HEHI Ec} A-
TS & fEi&E 2] 4 fHmodulecl] Fix 4(He =
M ITCE 20mS %9 seizure {REEZ =wtE=r},

olaf]l ITC 2] MTR testpointi set %] 3 A136
(ITC MTR 1 scanning) =2 a0 o]a) HiHE
b7t AR AL 4A =9, S31(Treat mi-
smatch MTR 1 ITC)ell 9]&ll 4% ITC 7} busy
LS A=) K BEIRES BIEA 7 -48V 2]
J&%& pulse® ATS 2 #Hidch ATS = b e
20mS 53t release HAEZ w53 MTR test
pointE reset o] wharlxlz ITCo| WA
7} BhifEsled 448V o JE& pulse S ®ulic)

Ll Eo} Foh g #/TERE-S Kpstd oS (o
1) o}

SEIZURE

L‘_ T=20 sec. = 3
—_—_——— e e - > :
check check
{-4—4:.-—»#—6*\8* < sz <15 2

}

48V =1’ answer

+48V lar —48V

el
R ’ answer
answe

I

(2% 1) ATSe} ITCRIS] Pulse %5

LA k9] i@ ITC 7} seizure, &2 release
= % 48 LN ATS7 4@ A ITCE
off Heolx s} Ll ke ITCE R EE pulse

€ Wo™ on-lineo 2 FMsly 2= 55
Boll= systemdowno 2 Efs A systemS o-
i

lineo 2 7132 7] 9|3 &S Halch



V. Reload & Start-up 2] #£4T
1. Quick reload
7}. Automatic load

System down HREEZ} 5l ATS+ LOL (La-
st on-line) CPU®A quick reload pulse 5%

Sector 0 Sector 1 Sector

2

4545 -1982. 12

ol
U\_ 2

H gkt LOL CPU7} load & i3 N-
LOL (Not last on-line) CPU@IAl quick reload
PHI5} A =]=d], quick reload pulse
ule CPUX ROM bootstrap loader el 2]
3] drume] track 0, sector 0= ¥ R 25 =1F
=S CPU memory 2 loads}t®] track 0] &
W obe (23 2 )b ol ksl

pulse =

=

seclor n end sector

T T
|/0 15I16 31| |0 15i16

31] lT 1516

15 '16 15 ’16

N 7\ 7 N / \ / \;
dat d d di
ata ata ata ata data data noln>ed
Number of
sectors to load ‘
Test supervisor loaded program
e Auxiliary loader start address
s r-Y Auxiliary load'directory
store address
(2" 2) Track 02] WHMEK NE
1}. System entry Z 2 184 o o8l ZE4T=e] INIT.09 HEAE-S oh&F ot
Automatic load7} 587 &= A86 (Supervise e Initialize stack

execution of automatic test)-2 TSUP (Test
supervisor) 2] monitoringell 2|3l auxiliary lo-
FIF 14 systementry L2 1285 load

chest zel

ader &
5}=d system entry X 2 1882
ek = S

« Base level 2 monitor

e Handle / cancel immediate request subro-
utine

¢« DMA handling

« INS / OOS subroutine

e Normal line initialization

e Track recovery handling

o System loader & load directory

e SUSUP (Start-up supervisor)

o}. SUSUP

System entry 2 18io]| 5E4x3] load ==
SUSUP 2] monitoring ¢] #AfE=l&=d SUSUP
o] FEBEAES start-up o] FEERE foEsl, 2
of we} ool FITE =z el tEl 2 A
H odE&E, INIT. 0o 47, 28l system loader
ol Al control& WAFE A Feolch olet 2

Hehe - A116 (Supervise reload, start function)

24

e Initialize interrupt mask for DMA /nor-
mal line
e Reinitialize base level 2 monitor buffer
2}. System loader
System loader+=SUSUP o=
ulo}l load directory% FIFH 81 4]
sz 2 728, operational program—+dataS drum

B g] CPU memory® DMA 1120l o] sled,

2 g} control

< start-up
3L

block MHfrz £%g Zzase] =5 load
w) b= WIS 2 load (F¥-S Efrdbch
v}, Initialization BT

2Egt =2 gz o olElE =5 loaddt %
o= SUSUP o] t}A] system loader & Y-E]
controlg dAuke} H/S-E on-lineo = 7} A 2

7] Slel cbext e INIT =288 E{rd
c}.

INIT. 1 : A63(Set system initial value)

<INIT. 3 : A81(Handle data after total
breakdown)

«INIT. 4 : A82(Bring up own half system)

L) I-2] quick reloadel 2]g} start-up 2] piid

RS (23 393 Aot
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Flow

Action

Automatic load
Start using ROM boots-
trap loader

TSUP

»
Load system

entry program

SUsSuPpP

Base level

monitor

SuUSsup |

SUSuUpP

| INIT. 1

AV LV VTR R TRRTR TR

T

SUSuUP

|

| INIT. 3

U

SUSUP

| INIT. 4

MATTEREUERTARAREARATAARRARARARAAAANY

SUSUP

Drum<> 2 & CPU memory &
—TSUP 3}
— Auxiliary loader—+ Auxiliary load directory

7t A=},

Auxiliary loader & FIH 34 Drum=o 2 %-¥

CPU memory & system entry program -2

Load 3o},

INIT. 0 & ZfT’Fceh

Start-up & fEEHE E=FHst2 Bl, = vl=igic}
SUSUP & #& Base level oll4] Reschedule
et

DMA 1727} 46fF €t &, Drumeil4 CPU
memory &

— Start-up program3}

— Operational program—+Data 7} A 2lc}
DMA transfer 7} Z{T= 3 o] DMA {E3 o]
EutH A 22 DMA cycle o] #4fE= o},

EOJ flag ] Set={w INIT. 1 & Ft#Ig}.

INIT. 1 & ZEf7&h

EOJ flag o] Setxw INIT. 3 - Zf#lgch

INIT. 3 & ZEfT8ch
EOJ~7} Set 5= INIT. 4 & &g},

Clock ¥} Base = Initialize 5}7] %3} INIT. 4
7} ZfT=ich

EOJ flag 7} Set =™ Start-up°] 5E7T =3
Base level 2] On-line fF% o] #HA=C}

(¥ 3) Quick reload®] &K% start-up HFTEFZ

25



2. Slow reload

LOL CPU=} NLOL CPU¢®j tj slod Y
FN i e
L el wlarbx|2 LOL CPUS} NLOL
CPUo| o 3}od
< #[XslA =}, Quick reload®} slow relo-
adoll 23} start-up 2| HEIT@EFES A2 [F—73}
1} quick reloadollA]l= #J 4 fF, slow reload
ol A= # 36, 2] start-up WEffle] FF 2 xl o},
load s}7] i

© 2 quick reloadol 2|3} start-up-S

slow reloado] 2]gF start-up

12]3 system entry Z 2 28-S
of] A826¢1 2]
%478k Z o] quick reloade} t}& sie]

Stod o} &3} #+-2 automatic test

=
=

*

7}. Memory diagnostic test

e Verification of the memory size

e Read out of the processor memory

= All one’s & all zero’s test

« Addressing test

test 2}

* [J_-2 short memory diagnostic

glch.

1}. CPU exerciser partl: Instruction test

t}. CPU exerciser part2 : Priority, in-
terrupt, trap, DMA test

g2}. CPU exerciser part3 : Memory 3
4 Kof] ol gt test

3. Processor start-up

Quick reloadi} slow reloadell 2]si4] H/S

o] on-line JfkfiE7} ==l ATSellA] reload pul —
se2 PEHIElA| gbal on-linexl CPUeA o} =
downzx]o] 2li= CPUZR status unit command -5
wfich, = thSoll slow reloadel ]2t 2 9
Fl—3 HEFTMEES A on-line KKEER 5|+ =
c}-o Fl2%3l diIfo] slow reload®} 22 5} A
o2 selrt.

7}. On-line CPUZ X E status unit comm-
and = w®lo} automatic loadz} F1T=l o}

1}. Long memory diagnostic test (Short
memory diagnostic test kol T35 2 i test
_iahn) & ZEATE

e Matching row & colum test

«Memory refresh disturb test
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t}. On-linexl H/S o
mory copy-& Z{rgtch. (INIT. 2 {7 #iell).

2}. On-line°] =7] &3l o} INIT. =23
2-& ZE1Tkeh.

« INIT. 1

o INIT. 12

¢ INIT,, 4

tem)

2 g drum % me-

: A63(Set system initial value)
. A64 (Update copied data)

. A82 (Bring up own half sys-

VI. A4

jfl}

Ll k Edi/ﬁﬁ'}- reload & start—upf%]lm‘ E_ij_
WLEELE BN Aol Al o] Wl BEHES EidE i
e obi] i ol MIOCN A]/Lwol do-
1558, down FEFERFRIS B/ Re =
| 23}sl= 2 system down-S Bk SH
3= Aol B LEikelel ¥4 U
sllooll wHEL MLFE, #SFE o o]el AW
s# _-¢] human error eo| F4
1 on-line MKz MEE = L&A
on-line~down IkfiE7} KEIo 2 doird

olch. olwl Fo@ o FHES rEw Fx o
okl o
AREZ (ERRSHAl " Bifhs MI10CN ] = ®ie]

down=l # on-line % MIfEs]t: AfE2F 2 b3

o #sraro =z o B be) EEE WEA 7]
S [l Aldlol HE BEAEE F71 Zelw,
Ea AR Al awe] BER, 2 RGtel ol et
ne fEES % =t 5IHT & U= sl=
ol Ut

= F X MW

1. 144 1 TT 70604 AAXX—-PABE Provide
Viable Control

2. 770 004240400 —-DEBE Provide Viable
Control Configuration.

3. 144 ITT 43005 XXXA—-EDBE Automatic
Supervisor.

. Metaconta 10CN —Local System. BTM
5. MI0OCN Software #iffi&¥(Start-up &
i [ELE@AS B ANPFZERT,  1979. 10

Recovery),





