
IV. CENTRAL PROCESSOR 

GENERAL DESCRIPTION The console indicating and control panel (usually 
termed the control console) i s  mounted on the side of 
the f i rs t  rack. Below the panel i s  the console desk 

The central processor (Figure IV-1) performs the and above it  i s  the half-length door covering a main- 

computational (arithmetic), the storage, and the con- tenance control panel. Inside of the first  rack a r e  the 
tr0l functions for the GE-225 System. The processor main power supply for the processor, the power 
is housed in three equipment racks which a re  bolted distribution panel, and the electronic control logic 
together. for the card reader, card punch, paper tape reader, 

and paper tape punch. 

Figure IV-1. The Central Processor 
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The second rack contains the majority of the elec- 
tronic counters, regis ters ,  timing circuits, and control 
logic associated with the processor.  

The third rack contains the remaining registers,  the 
magnetic core  memory and i t s  associated timing and 
control logic, and the logic for  the controller selector. 

Cable Connections 

All peripherals a r e  connected to the central proces- 
s o r  by cables. The typewriter i s  connected directly 
by cable to the f i r s t  rack of the central  processor. 
The card  reader is also connected to the f i rs t  rack, 
but through a junctiun box mounted in the r e a r  of the 
console desk. 

The peripheial  equipments which have controllers 
a r e  connected to the controller selector by cables so 
that e w h  peripheral  controller i s  connected in paral- 
lel  with the controller selector and in se r i e s  with 
every other controller. Cables a r e  connected to two 
plugs in the third rack of the central processor.  The 
output cable from the central processor i s  connected 
to one plug, and leads to the input plug of the f i rs t  
controller. Controllers a r e  connected to each other 
by cables which lead from the output of one to the 
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input of the next. The output of the las t  controller 
leads back to the controller selector,  and connects 
to the second of the two plugs in the third rack of 
the central processor.  

The card  punch i s  connected to the central processor  
through a plug located on the same  connector panel 
on the third rack a s  the two plugs for the controller 
selector. The punch cable i s  clamped in place by 
means of a 'shoe' connector attached to the end of 
the cable. 

Controls and Indicators 

The GE-225 System operator constantly watches and 
uses  the controls and indicators of the centralproces- 
sor .  Most of the control switches and indicator 
lights a r e  on the control console which provides 
switches for manual control, indicates the status of 
equipment, and displays the contents of certain reg- 
isters.  In .addition to the control console, there is a 
maintenance panel which has three a reas  of interest  
and use to the operator. 

A. MAINTENANCE PANEL. The maintenance panel 
of the central processor,  illustrated in Figure 
IV-2, i s  located inside the door which is above 
the control console. It is usedmostly by service 
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Figure IV-2. The Maintenance Panel of the Central Processor  



engineers ,  but t h e r e  a r e  t h r e e  i t e ins  of concern  
to the opera tor .  T h e s e  a r e  the N r e g i s t e r  indi- 
c a t o r s ,  the CLEAR K Switch, and the DEC MOD 
i ~ l d i c a t o r .  

N R e e i s t e r  Indicators .  These  Lights a r e  located 
i n  the upper  r ight  c o r n e r  of the maintenance 
panel  and a r e  label led N l ?  K2,  N3, N4, N5, 
and N6. Thcy show the contents  of the N reg-  
i s t e r  which is a BCD c h a r a c t e r  represen ta t ion  
of the input o r  output f o r  e i ther  the p a p e r  tape 
r e a d e r ,  p a p e r  tape punch, o r  the typewr i te r .  

CLEAR K Switch. T h i s  switch is to the left 
and slightly below the N r e g i s t e r  indicators .  
When d e p r e s s e d ,  i t  c l e a r s  the contents  of the 
N r e g i s t e r  to ze ro .  The  o p e r a t o r  u s e s  th i s  
switch , f o r  example,  when the typewr i te r  i s  
hung i n  a loop arid d e p r e s s i n g  the s p a c e  b a r  
does  not c l e a r  the N reg is te r .  T h i s  could hap- 
pen if sonleone t u r n s  off the typewr i te r  while 
a p r o g r a m  is running. Depress ing  the CLEAR 
K switch and manual ly enter ing a TOK ins t ruc-  
tion will  c a u s e  the typewr i te r  to resuilie typing. 

DEC MOL) Indicator .  T h i s  light is in the lower 
lef t  c o r n e r  of the niaintenance panel.  It  is 
illuininated when the p r o c e s s o r  is in the dec imal  
ixode. When the light i s  out,  the p r o c e s s o r  is 
in the b inary  mode. The o p e r a t o r  can eas i ly  
check  the mode of operat ion by looking a t  the 
iight. 

B. CONTROL CONSOLE. The  cont ro l  console 
( F i g u r e  IV-3) is the m o s t  impor tan t  and m o s t  
used  panel  on the GE-225. It  i s  somet in ies  
r e f e r r e d  to a s  having both an inciicator panel  
and a control  panel ,  f o r  the upper  two t h i r d s  
of the console contains  ind ica tor  l ights  and the 
lower  t h i r d  colitailis control  switches.  The  
ind ica tors  a r e  a l a r m  l ights ,  ready  l ights ,  and 
r e g i s t e r  display l ights  f o r  the A, I ,  and P 
r e g i s t e r s .  The  cont ro l s  a r e  option switches 
and cont ro l  switches.  

~ l a r n l  Indicators .  The  s i x  a l a r m  iildicator l igh ts  in 
the  upper  lef t  hand c o r n e r  of the console a r e  danger  
s igna ls  that  indicate  e r r o r  conditions have o c c u r r e d  
dur ing  s y s t e m  opera t ion ,  alid the p r o g r a m  may be  
aborted.  Tlie c a u s e  can be  an o p e r a t o r  e r r o r .  a 
p r o g r a m m i n g  e r r o r ,  o r  a malfunction in the s y s t e m  
equipment. A11 a la rn ;  ind ica tors  escep t  the PRIORITY 
a l a r l : ~  can  be  tu rned  off by the RESETr lLhRM switch. 
However ,  i t  nlllst be r e n i e m b e r e d  that  u s e  of the 
RESET ALARM switch can dalnaqe the p r o g r a m  if  
ustcl when not au thor ized  to do s o  hy the progranlnlrir.  
T h e  cunditions which c a u s e  these  aidrllis to conie on 
a r e  a s  follows: 

PRIORITY A l a r m .  T h i s  a l a r m  i s  turned on 
under  any of the following conditioi:~: 

1. The  AUTO/MANUAL switch is in the 
MANUAL positioli. 

2. The  STOP OK PARITY ALARM switch 
is e ~ q a e e d  ;inA a p a r i t y  P r r o r  1s 

detectecl. 

3. T h e  c e n t r a l  1 ) rocessor  does not have 
p r i o r i t y  ( z c c e s s  to n ; ~ n : o r g ) .  

4. .A c a r d  puiicli o r  ~ 3 r d  r e ~ d e : .  L I J J  ni 
c o n d ~ t i o n  h a s  o c r u r r e d .  

PARITY Alarm.  If the STOP OK PARITY ALAllM 
switch is engaged when a p a r i t y  e r r o r  is detec:- 
ted, the c e n t r a l  p r o c e s s o r  wil l  halt .  The  PAKITY 
a la rn i  can b e  turried off by p r e s s i n g  the RESET 
ALARM switch o r  by p r o g r a n ~ n ~ e d  instrlactions. 
The PARITY a l a r m  i s  tu rned  on under  ail:. o f  
the following conclitions: 

1. T!lc :nen,ory-checking c i r c u i t s  of th r  
c e n t r a l  p r o c e s s o r  clttect aparit::  crrol: 
while the AT.TTO, MAKT-TTAL switch i s  In 
the AUTO pusition. 

2. The p.irit:. chtckii;g; cirl:':its :i:.sr:i'i~itt 13 
with rlie p a p e r  txpe I eac!ci. tlk tc !-+ 7. 

par i ty  e i . ro r .  

3. A p a r i t y  e r r o r  is dert:cteti a;: i9fc.r- 
~nat iol ;  is rece ived  frt>rn a cc;iitrij;lt r 
t.hrough tlie conr ro l le r  seiectcir.  

OVERFLOW :\lai-nl. The  c t n t r a l  processi l l -  <' ,  :i.!:. 
not hal t  on a n  overflow a la rn l .  The  alarl:; ?:i;iv 

be  r e s e t  ; i u t o n ~ a ~ i c a l l y  s e v e r a l  t i m c : ~  riurii:? a 
11orn:al MP'I i i ~ s t ~ u c t i o n .  The  indic:?tor a i m  
can  be  tu rned  off by t ieprccsilig t!ie 1tESET 
ALARM switch o r  by progr:iliil;iecl i~lsl.l-l~otic!l~s. 
The OVERFLOU ;i!ar:ri is tu::ied on unclcr a;); 
of  the io1:owi:lg c d ~ i d i t i o ~ l s :  

1. The  c ~ i p a c i t y  tr!'  tht: A r e g i s t e r  is cxce-  
edci! dur ing  31-ithnletic opera t ions .  

2. An i l legal  divide is a(tc1llj)tc'd. 

3. i i  one bi t  i s  shi i tcd out o f  bit pcsitii,!: 
onc of tlie .\ r e g i s t e r  riui- in^ a :.iliir-. 
ic!t uperatioli. 

CARD PUNCH i \ larnl l  Tliis 31;11.1.!, j b  t!:~.:ie~: I:,: 

any t i m e  a WCR. WClI? o r  W C F  ~nstr i ic t ic!?  i~ 
a t tempted wheli the carcipuncii is not i;l t l ~ v  rc-.-!y 
cocdition. A s  ;ilrea:!y noted: (he  P R I I ~ Z I T  2' 
a l a r m  a l s o  con:us on. :.ii;d :he cellta-~lI'z:~.;es,i.:!r 
hal ts .  The al:irl!l r a n  he r::sc:t o1:l:; bv 1;:-c--i-:;ing 
the RESET Ai.AIH:~l s-brl:( !.. 
ECHO h i a r n i .  Th i s  a l a r m  is tii.::;r:cl u ~ i  whe:. I::<; 
central  p r x t ' s s o r  rnah:~:, a r ~  ul,:-:ur::essfui : t t -  



t empt  to s e l e c t  a con t ro l le r  through the con- 
t r o l l e r  s e l e c t o r  f o r  an i ~ i p u t ~ o u t p u t  operztion. 
The  ECHO a i a r m  light can be turned off only 
by d e p r e s s i n g  the m S E T  ALARM switch. The 
a l a r m  ind ica tes  the following conditions: 

1. Thi: se lec ted  $:or~trcl!c:r ii; t l i ~ v  i.!i'l:i:' 
nor pro:$~.ar?:n;e:i). 

2. AII erroneGus a d d r c c s  wa.s progran1.- 
nled, the addressedp!ug i s  nr;! i:lsta.lled. 

- -- .- -- - . . . --- - . -. . - = - -  I N D t X  GROUP ----, 

0 
R E S E T  

I - < 
- 

4 '$ 

Figure  IV-3 .  The Cont ro l  Console 



3. C o n t r o l l e r  is off line. 

4. P o w e r  is off to  control ler .  

5. Cont ro l le r  is malfunctioning. 

CARD READER Alarm.  T h i s  a l a r m  i s  tu rned  
on when at tempting to execute a n  RCB, RCD, 
o r  R C F  ins t ruc t ion  while the c a r d  r e a d e r  is 
not i n  the ready  condition. When the CARD 
READER a l a r m  co ines  on,  the PRIORITY a l a r m  
a l s o  co ines  on  and the c a r d  r e a d e r  and the  
c e n t r a l  p r o c e s s o r  halt.  The  a l a r m s  in th i s  coin- 
bination a r e  r e s e t  only by d e p r e s s i n g  the  RESET 
ALARM switch. The  r e a d e r  can be  'not  ready' 
f o r  any of the following r e a s o n s :  

1. C a r d  R e a d e r  is not tu rned  on. 

2. Input hopper  is empty.  

3. A c a r d  is not positioned on the sens ing  
p la t fo rm.  

4. R e a d e r  is busy (a l ready  read ing  a ca rd) .  

5. A m i s f e e d  o r  c a r d  jam occurs .  

Ready Indicators .  The  g r e e n  ready  indicator  lights' 
i n  the  upper  r ight  c o r n e r  of  the  control  console give 
'go-ahead' s i g n a l s  to the opera tor .  With c e r t a i n  
except ions,  these  l ights  c o m e  on when the c a r d  punch 
and c a r d  r e a d e r  a r e  ready  f o r  u s e  o r  when the N 
r e g i s t e r  is ready  to rece ive  information. If the equip- 
m e n t  is not ready  f o r  operat ion,  a n  a t t empt  to u s e  i t  
wil l  t u r n  the ready  light off and s e t  an a l a r m  indi- 
ca tor .  T h e r e  is room on the console f o r  t h r e e  addi- 
t ional  ready  ind ica tors .  F o r  example,  s o m e  GE-225 
S y s t e m s  have a n  optional indicator  f o r  the automatic  
i n t e r r u p t  mode  (AIM). The  s tandard  ready  ind ica tors  
a r e  the following: 

CARD PUNCH READY. T h i s  light is tu rned  on 
to indicate  that ,  i n  f ive r e s p e c t s ,  the c a r d p u n c h  
is ready  to punch c a r d s .  If the  c a r d  punch is 
not o therwise  in  an operab le  condition when a 
punch ins t ruc t ion  is at tempted,  the ready  l ight  
will  go off and the CARD PUNCH andPRIORITY 
a l a r m s  will  c o m e  on. The five conditions of 
r e a d i n e s s  which toge ther  t u r n  on the CARD 
PUNCH READY light a r e :  

1. The  input hopper  contains  c a r d s .  

2. The  s t a c k e r  is not full. 

3. A c a r d  i s  p r o p e r l y  located a t  s ta t ion 
' one'. 

4. A c a r d  is not c u r r e n t l y  being punched. 

5. The  chip box i s  p r o p e r l y  seated.  

CARD READER READY. T h i s  l ight  is tu rned  
on to indicate tha t ,  in  t h r e e  r e s p e c t s ,  the  c a r d  
reacler is ready  to read  c a r d s .  If the  carcl 
r e a d e r  is not o therwise  in  an operab le  condition 
when a r e a d  ins t ruc t ion  is at te inpted,  the ready  
light will go off ancl the  CARD READER and 
PRIORITY a l a r m s  will  c o m e  on. The t h r e e  
conditions of r e a d i n e s s  which turn the CARD 
READER READY light on a r e :  

1. The input hopper  contains  enough c a r d s  
( o r  weight) to  d e p r e s s  the Iiopper- 
empty switch. 

2. A c a r d  is not c u r r e n t l y  being read.  

3. Ko mis feed  o r  c a r d  J a n  is detectdd. 

N REGISTER READY, T h i s  liqht c o m e s  on to 
indicate  that  the N r e g i s t e r  is ready  to rece ive  
input o r  output information.  Specif ical ly .  i t  
m e a n s  that  the r e g i s t e r  i s  not c u r r e n t l y  being 
used  by the  typewr i te r !  p a p e r  t ape  reacler.  ?:- 

p a p e r  tape punch. If an i l legal  code is p laced  
i n  tlie I\: R e g i s t e r  ant1 a T Y P  col?l:n;~~lc! given, 
tlie N REGISTER READY l i?ht  g o e s  out ,1114 
s t a y s  out  until  a s p a c e  key is s t ruck .  

Index Group Indicators .  The  five INDEX GROUP 
display l ights  a r e  located below the n l a r m  l i g h ~ s  and 
to the lef t  of the P couiiter c l i s p l ~ ~ y  lights.  The  
l ights  a r e  numbered  one through five f r o m  r ight  to 
left.  T h e s e  five l igh ts ,  r e a d  a s  b inary  d ig i t s ,  indicate  
the index group that  h a s  been se lec ted  by the p r o g r a m  
(Groups 0 through 31). E a c h  group lias four  r e g i s t e r s .  
0 through 3. When a l l  l igh t s  a r e  off, g roup  i;ero is 
avai lable  without spec ia l  select ion.  Only index ~ r o u p  
z e r o  is s t a n d a r d  on the GE-225 S y s t e m ;  ~ ~ t l ( ! i t i o ~ i ~ ~ l  
g roups  a r e  optional.  Ally t i m e  a liqlit is oli in the 
index group,  the o p e r a t o r  h l o w s  that  :111 i n c i ~ x  qruup 
o t h e r  than z e r o  lias been se lec ted .  

P Counte r  Lights .  Tlie fifteen display l ights  f o r  the 
P counte r  a r e  loca ted  to tlie r ight  of the II\:DF:X 
GROUP indicators .  They a r e  numbered ,  lef t  to ri:llt. 
f r o m  5 through 1 9  , and a r e  a r r a n g e d  i11 groul:s of 
t h r e e  to faci l i ta te  reatling the b inary  n u m b e r s  in  tlielr 
oc ta l  represen ta t ion .  By these  c r o u p s ,  tllv 
o p e r a t o r  can know the location of the i!lstriicti(>l: 
which a p p e a r s  in  tile I r e x i s t e l .  Thc P coi:i:t<r i; 
useful  when tlebugginy a l l rograln and \vlien cileckilig 
f o r  c o r r e c t  operat ion a f t e r  a nianual b ranch  c:oli~ln:x:~ci 
to a p a r t i c u l a r  p r o g r a m  l ~ c a t . ~ o n ,  

SAVE P Switch. T h i s  switch p e r n l i t s  the cj l j~rntoi-  
to  r e t u r n  to a p a r t i c u l a r  positio!i ill t l ieprug;"~ni a f t e r  
lie h a s  interruytet l  i t  to make  a correct iol l ,  such  ;is lo 
introduce a n  ins t ruc t iun  manually. ' T l ~ t  :i..lirE I' s sitci: 
in  the down positiuii p r e v e n t s  the P cquiitel. frlj:: i::- 
crementing.  When the o p e r a t o r  r e t a r i s  ?!I? Sri \T i :  1' 

switch to tlie up ( ~ i o r n ~ a l j  position a f t e r  n ~ a ~ ; i ~ , i !  
operat iol is ,  the p r o g r a m  i s  ready  to co i~ t inue  f r o i ~ i  tlic 



place  of interrupt ion.  When the SAVE P switch is in 
the down posi t ion dur ing  the automatic  mode  of oper -  
a t ion,  the ins t ruc t ion  in the I r e g ~ s t e r  is executed 
o v e r  and o v e r  again. 

I R e g i s t e r  Lights. T h e  20 I r e g i s t e r  displav 1ir;llts 
a r e  loca ted  below the IKDEX GROUP and P countt>r 
l ights ,  arid a r e  n u m b e r  f r o m  0 to 19. They display 
the contents  of the ins t ruc t ion  r e g i s t e r .  Like the 
o t h e r  r e g i s t e r  display l iqhts ,  they a r e  r e a d  i n  t h e i r  
oc ta l  representat iui l .  The I r e g i s t e r  displays the 
c u r r e n t  ins t ruc t ion ,  the  ins t ruc t ion  that  h a s  not yet 
been  executed i 2  r h a s  heen oniy par t ly  executed. 

A R e g i s t e r  Lights .  T h e  20 A r e g i s t e r  display l ights  
a r e  located below the I r e g i s t e r  lights.  They a r e  
nunibered f r o m  0 to 19, and display the contents  of 
the  A r e g i s t e r .  T h e s e  a r e  a l s o  r e a d  i n  octal .  By 
using the XAQ switch (descr ibed  l a t e r ) ,  the 11 reg-  
i s t e r  l ights  can  b e  used  to display the contents  of 
the  Q r e g i s t e r .  All da ta  and ins t ruc t ions  fed manual ly 
into the c e n t r a l  p r o c e s s o r  go through the A r e g i s t e r ,  
and a r e  e n t e r e d  by u s e  of the option switchc's. 

Option Switches.  T h e  20 option swi tches  just below 
b e  A r e g i s t e r  display l ights  a r e  used  to feed infor-  
mat ion  into the A r e g i s t e r .  E a c h  o f  these  toggle 
swi tches  e n t e r s  information into t!le cor responding  
A r e g i s t e r  position. The rlunlbers 0 through 19 
below the A r e g i s t e r  l ights  may  b e  thought of a s  
a l s o  applying to the switches.  When moved up, the 
swi tches  a r e  spr ing  loaded and r e t u r n  au ton~at ica l l j i  
to  the c e n t e r  (normal )  position. When moved down, 
they r e m a i n  i n  the down posi t ion until  manual ly 
re tu rned  to the n o r m a l  position. 

When the c e n t r a l  p r o c e s s o r  is in the manua l  mode  of 
operat ion,  nloving an option switch up c a u s e s  a _one 
to  be put  into the cor responding  posi t ion of the A 
r e g i s t e r .  T h i s  is indicated by a n  A r e g i s t e r  display 
light.  Moving an optioli switch up h a s  110 effect when 
the  c e n t r a l  p r o c e s s o r  is ill the automatic  motle of 
operat ion.  

Moving a n  opt isn switch down when the c e n t r a l p r o c e s -  
s o r  is i n  the autoinat ic  inode c a u s e s  a one to b e  put 
into the  cor responding  position of the  A r e g i s t e r  a t  
the  t i m e  of a p r o g r a m m e d  RCS instruct ion.  Specified 

swi tches  a r e  left in  the c~owl; positicil: ,?::~lif rl11lli1.1is:; 

cert;;.il: rou t ines  and wiiilt. ger~er;rti:ic; GAP .i;s<-:I;?-- 
!)ilea. T h e s e  and o t h e r  spec ia l  us?;> o f  ciic uption 
switches a r e  specifieti  in the  groi;r:!nli~iel"s i ~ i s r r u c -  
t ions tu the opera tur .  

RESET ,I Switch. T h i s  switch 1s to t l i ~  left of the -- 
option switches.  I t  is tffecti:re ol:ly wi;en th? : a ~ . i ~ : ~ - a l  
p r o c e s s o r  is il; tlic ~ n a i l l ~ a l  nlodc i l f  opr r :~ t io i i .  L,;ke 
the o p t i ~ l i  switches.  i t  is s p r i ~ ; ~  lo;tc!e!: ill t11w 1 ~ 1 7  
pusition but not in the ciclwn jiositian. LI7htn !::ovdd 
e i t h e r  up o r  dowli, i t  c!elrs to  Z C ~ ( I  +!I? ::'!;it~z!.V' ' i  

the r e g i s t e r ,  arid tur l is  oft ,ill of t! ic .I I , +  :-i..;-.,: 
d isplay lights.  W!len Lht r:p;-l.:i"?r. n:,-l;:,a ;: ~;,:~r.i:-r 
while using the option sv;itci!cs. !ic c : ; ~ l i  :it:.r<.c.; !!!is 
m i s t a k e  by cleari1,g the .A r e g i s t e r  witii t i i t  Xt;Zi<T .?L 
switch and then starting: i ~ ~ t r .  

Toggle. '&'hen r e f e r r i n g  to :ixe tog$l~; ' ;wir5.tit?~. ;: 
.< 9,::le . I  5 ,.$ h a s  beron:e cu~tu:liai-y to u s e  thi: t c r 7 i ,  *i;: -. - - - -. 

verb.  When used  in th i s  '1;,1)-: i t  ni.c311> : c i  11:.,:.:- 1I.i~ 

switch e i t h e r  up c r  ciown :u:d in~!:!i.~!i:;'t-:. : +  IT;^ i: 
to  i t s  or iginal  position. 

Cont ro i  Switchi-a -- 

A s4. ~ t l p  : of swi icnes  aloi:;: the b:,it.i;l:~ "! rji. :, 1,itr:iI 

console,  and tlii- SAVE; P i ~ i ~ d  RESET .? :;~,viii:i,i-s jusr 
descr ibed ,  give the o p e r a t o r  ma:lll;il ~ o ! l ~ r ( ~ l  9vi.r tile 
c e n t r a l  p r o c e s s o r  and ccr.taii: i~:iictio!is of pi r!;Jt:F.~als, 
Eiglit of the swi tches  ;Ire tlie pushb:.~rrn!: t:$?~t t1i;l.t 
r e q u i r e  only toBepressedniornent:irlix tf3!!e .~:.!~:.nted. 
T h r e e  double-label swi tches  ai.e the roc,kt.r I;-,!< witti 
two positions. F o r  instance,  tiis -4U'TO r\l:',XL :\I, 
SWITCH is p laced  i n  the  AUTO positi-,n p r t  , ~ ~ i i j f i  

the  end that  i s  !,-ib~led _AUTO aild ! ~ ; i \ ~ i n i :  tli;i: :inti 
in  the d e p r e s s e d  position. 

T h e s e  swi tches ,  i l l u s t r a r t d  !:I Fig::~-t JT<-- :i. ,.. 1,-,5 6, t -,,- .. 
c r i b e d  a s  follows: 

PWR. ON. Depress ing  the P W 3  0.F :j::s:;!!urtcn 
t u r n s  on DC power  to the ccrit?:~l j,ri!c..:ssur, 
the control  console,  and ti:(, 400 r a  7t.i 1,; r i x i i . ~ ,  - 

ute r e a d e r .  The  pushbuttori i*s a l s o  2n ii?t!i,':?.;,!?, 
f o r  i t  l ights  when power  is UYI. 
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3. Cont ro l le r  is off line. 

4. P o w e r  is off to  control ler .  

5. Cont ro l le r  is malfunctioning. 

CARD READER Alarm.  T h i s  a l a r m  is turned 
on when at tempting to execute a n  RCB, RCD, 
o r  R C F  ins t ruc t ion  while the c a r d  r e a d e r  is 
not i n  the ready  condition. When the CARD 
READER a l a r m  c o m e s  on,  the PRIORITY a l a r m  
a l s o  c o m e s  on  and the c a r d  r e a d e r  and the  
c e n t r a l  p r o c e s s o r  halt.  The a l a r m s  in th i s  corn- 
bination a r e  r e s e t  only by d e p r e s s i n g  the  RESET 
ALARM switch. The  r e a d e r  can  be  'not ready' 
f o r  any of the  following reasons :  

CARD READER READY. T h i s  l ight  is tu rned  
on to indicate  that ,  in  t h r e e  r e s p e c t s ,  the c a r d  
r e a d e r  is ready  to read  c a r d s .  If the  c a r d  
reacler is not o therwise  in  an operab le  condition 
when a 'ead i ~ i s t r u c t i o n  is a t tempted ,  tile ready  
light will  go off ancl the  CARD READER and 
PRIORITY a l a r m s  wil l  c o m e  on. The t h r e e  
conditions of r e a d i n e s s  which turn the C.ARD 
READER READY light on a r e :  

1. The input hopper  contains  enoughcards  
( o r  weight) to d ~ p r e s s  the hopper-  
empty switch. 

2. X c a r d  is not c u r r e n t l y  being read.  

3. No ~nisfeecl  o r  c a r d  jaln is detected. 
1. C a r d  R e a d e r  is not tu rned  on. 

2. Input hopper  is empty.  

3. A c a r d  is not positioned on  the sens ing  
platforill .  

4. R e a d e r  is busy (a l ready  read ing  a card) .  

5. A m i s f e e d  o r  c a r d  jani occurs .  

Ready Indicators .  The  g r e e n  ready  indicator  lights' 
i n  the upper  r ight  c o r n e r  of the control  collsole give 
'go-ahead' s i g n a l s  to  the  opera tor .  With c e r t a i n  
except ions,  these  l ights  come on when the c a r d  punch 
and c a r d  r e a d e r  a r e  ready  f o r  u s e  o r  when the N 
r e g i s t e r  is ready  to r e c e i v e  information. I f t h e  equip- 
m e n t  is not ready  f o r  operat ion,  a n  a t t empt  to u s e  i t  
wil l  tu rn  the ready  light off and s e t  an a l a r n l  indi- 
cator .  T h e r e  is rooni  on the console f o r  t h r e e  addi- 
t ional  ready  ind ica tors .  F o r  example,  s o m e  GE- 225 
S y s t e m s  have an optional indicator  f o r  the automatic  
i n t e r r u p t  mode  (AIM). The s tandard  ready  ind ica tors  
a r e  the following: 

CARD PUNCH READY. T h i s  l ight  is turned on  
to indicate  that ,  i n  five r e s p e c t s ,  the c a r d p u n c h  
is ready  to punch cards .  If the c a r d  punch is 
not o therwise  i n  a n  operab le  condi t io~ l  when a 
punch ins t ruc t ion  is at tempted,  the ready light 
will  go off and the CARD PUNCH andPRIORITY 
a l a r m s  will  come on. The  five conditions of 
r e a d i n e s s  which toge ther  tu rn  on the CARD 
PUNCH READY light a r e :  

1. T h e  input hopper  contains  c a r d s .  

2. The  s t a c k e r  is not full. 

3. A c a r d  is proper-ly located a t  s ta t ion 
'one'. 

4. A c a r d  is not cur ren t ly  being punched. 

5. The  chip box is proper Iy  sea ted .  

N REGISTER READY, T h i s  l ight  c o m e s  on to 
indicate  that  the N r e a i s t e r  is ready  to rece ive  
input o r  output information.  Specif ical ly ,  i t  
lneans that  the r e g i s t e r  is not cur ren t iy  being 
u s e d  by the typewr i te r .  p a p e r  tape reacler ,  s:- 
p a p e r  tape punch. If a n  i l legal  code is pl'iced 
i n  the N R e g i s t e r  ancl a T Y P  co~~l!?la!~c! given, 
the N REGISTER READY liylit goes  out 
s t a y s  out until a s p a c e  key i s  s t ruck .  

Index Group Indicators .  The  five INDEX GROUP 
display l ights  a r e  located below thc a la r in  l igh ts  and 
to the lef t  of the P counte r  display l ights .  The  
l ights  a r e  numbered  one through five fro111 r igh t  to 
left.  T h e s e  five l igh ts ,  r e a d  3s b inary  digi ts ,  i1itlic:ite 
the index group that  h a s  been  se lec ted  by the progran?  
(Groups 0 through 31). Each  group h a s  four  register:;. 
0 through 3. When a l l  l ights  :ire off, group z e r o  I s  
avai lable  without spec ia l  select ion.  Only index yroup 
z e r o  is s t a n d a r d  011 the GE-225 Sys ten i ;  ;~d(!itioi;:tl 
g roups  a r e  optional.  X:iy t i m e  a li!;iit is oli in the 
index group ,  the o p e r a t o r  l i o w s  that -In inriel; qroup 
o t h e r  than z e r o  h a s  been se lec ted .  

P Counte r  Liyllts. The  fifteen tlisplay l ights  i o r  the 
P counte r  a r e  located to the r ight  of the INDEX 
GROUP indicators .  They ax-e nunibered,  lef t  to ri-ht:  
f r o m  5 through 1 9  , and a r e  a r r a n g e d  i n  grolli,s of 
t h r e e  to faci l i ta te  reatling the b i n a r y  n u m b e r s  in  tiieir 
oc ta l  represen ta t ion .  By t h e s e  g r o u p s ,  tli? 
o p e r a t o r  can know the location of the i:lstrat:tiol? 
which a p p e a r s  i n  tile I r e g i s t e r .  TI12 P c o ~ : : ~ i r r  i; 
useful  when debugging a proKram anti wliel~ cjlt.ckil~g 
f o r  c o r r e c t  operat ion a f t e r  a n i a l ~ u a l  i~r-anc:h coln111:i:id 
to  a p a r t i c u l a r  p rogra ln  l o c a ~ i o ~ l .  

SAVE P Switch. T h i s  switch per-illits the ol1~1-:itor 
to r e t u r n  to a p a r t i c u l a r  posi t ion in  t 1 i e l : r u j i r ~ r ~  a f t e r  
he  h a s  interruptet!  i t  to m:!ke a c o r r e c t i o ~ i ,  s u c h  :rs to 
introduce a n  instructron ~nanua l ly .  'I 'l~c :;;'iirE 1' :; .xi t - h  
in  the down positioli  p r e v e n t s  the I' coLii;te 1. fri;:;, I::- 
c rementing.  When the  o p e r a t o r  r e t ~ l r i l s  t!lr; S,A.rii< i' 

switch to the up (nor-malj position xf ter  1nar;u,i1 
opera t ions ,  the  progran:  is ready  to continue fl.oiti tllc 
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place  of interrupt ion.  When the SAVE P switch is in 
the down posi t ion during the automatic  mode of o p e r -  
a t ion,  the ins t ruc t ion  in the I r e g l s t e r  is executed 
o v e r  ancl o v e r  again. 

I R e g i s t e r  L.ights. T h e  20 I r e g i s t e r  display licihts 
a r e  loca ted  below the INDEX GHOUI' and P coul1tc.r 
l ights ,  and a r e  i lumber f r o m  0 to 19. They clisplay 
the contents  of the i i l s t ruc t io~l  r e g i s t e r .  1,ilte the 
o t h e r  r e g i s t e r  display l igh ts5  they a r e  rend  in t h e i r  
oc ta l  re11resel:tatioil. The  I r e y i s t e r  displays the 
c u r r e n t  ins t ruc t ion ,  the ins t ruc t ion  that  h a s  not vet  
been  executed u r h a s  been ouiy par t ly  executcd. 

A R e g i s t e r  Lights .  The  20 A r e s i s t e r  clisplay l ights  
a r e  loczted below the I r e g i s t e r  l ights .  They a r e  
nunibered f r o m  0 to 19: and display the contents  of 
the A r e g i s t e r .  T h e s e  a r e  al.so read  in octal .  By 
using the  XrQ switch (descr ibed  l a t e r j ,  the A reg-  
i s t e r  l igh t s  c a n  be  used  to display the contents  of 
the  Q r e g i s t e r .  All d a t a  and iristructions fed mallually 
into the c e n t r a l  p r o c e s s o r  go through the '1 r e g i s t e r ,  
and a r e  e n t e r e d  by u s e  of the optioil switches.  

Option Switches.  The  20 opt io:~ swi tches  just  below 
€he A r e g i s t e r  display l ights  a r e  used  to feed infor-  
mation into the A r e g i s t e r .  E a c h  o f  t h e s e  toggle 
swi tches  e n t e r s  iriforniation into the corresponding 
A r e g i s t e r  position. The  r lumbers  0 through 19 
below the  A r e g i s t e r  l ights  may  be  thought of a s  
a l s o  applyilig to  the switches.  When moved up, the  
swi tches  a r e  s p r i n g  loaded and r e t u r n  automatic all:^ 
to the cel i ter  (normal)  position. Wheri nioved down, 
they r e m a i n  in  the down posi t ion until  manual ly 
re tu rned  to the n o r m a l  position. 

When the c e n t r a l  p r o c e s s o r  is i n  the manual  mode  of 
operat ion,  moving an option switch up c a u s e s  a =  
to be put  into the  corresponding posi t ion of the A 
r e g i s t e r .  T h i s  is indicated by a n  A r e g i s t e r  display 
light.  Moving an option switch up h a s  110 effect when 
the  c e n t r a l  p r o c e s s o r  is ill the automatic  mode of 
operatiorl. 

Moving a n  opt isn switch downwhen the c e n t r a l p r o c e s -  
sol- is i n  the  au tomat ic  mode  c a u s e s  a to  be  put  
into the  cor responding  position of the  A r e g i s t e r  a t  
the t i m e  of a p r o g r a m m e d  RCS instruct ion.  Specified 

swi tches  ;Ire lef t  in  the clowi: positiol: '~;i\ii;, rullil!lii;; 
cer txi l i  rout ines and wiiilca g e l i e r a t i : ~ ~ ;  G.AZ': .t;s?l::.-. 
!)iies. T h e s e  ancl o t h e r  sljecixi. :lst;:. I:I~ the option 
s w i t c l ~ ~ s  a r e  specifieri i l l  tile prc~~;r : ! i~i~~: . : i r ' s  iristruc- 
tions to the opera tor .  

RESET -4 Switch. T!lis switch is to tht3 lef t  of the 
option s w i t c h e , ~ .  It  is effecti7,re o r ~ l y  when t ! i ~  :mkn:i-al 
p r o c e s s o r  is i n  tl~t, ~ n a i l u a l  111od~ (;f ill>ir:i!i~.)ii. L,:ke 
the opticn switciles. i t  i s  spl-ii:1~ lu,~decl ill t l l , ~ ,  l.ll? 
l~os i t io l i  but ncrt in  the d ~ w l i  j i o ~ i t l ~ l l .  LL-hvi! !?:r~vzd 
e i t h e r  up o r  ciowii, i t  c!e*rs to  I,i:r(~ '!ie :: '~;iicld;rc! l r  
the ,: r e g i s t e r ,  alid turn:; :~ft ,ill ,,f t!ic '1 I'+ : i - 7 -  -. 
disp1:ly l ights .  W!len the opt i.:i!'~:. 11: 1:. s ; :  r;,:::i.txZ: 
while uvilig the optlon swi~cl!e:;. !?c I. , ,] ,  :I ':.r~:r.; i !.Is 
mis take  by c l e a r i i , ~  the ,A r e g i s t e r  w i t i ~  [ ! i t -  ;2r;b;i7!' .". 
switch and then startin&? o v t r .  

Toggle. Wheri r e f e r r i n g  to iht. t o g c l ~  ~ ; ~ i T < k i < ~ h  ;i 

h a s  become custo:li:~ry to u s e  thi. tcl .~.~;~ . T\':::lt. . - - . - -. . ~ s  ..I 

verb. When useci 111 tl:is w.1~. i t  m e . i ~ ~ : ~  ::; 11:..,:!- !iic 
switcn ei ther  ~111 ~r LYOIV:~ <).11d i~~j:>l<,c!i-~tt-L< : <  :iirtI 1: 

to  i t s  o r i ~ i n a l  l~ositic!l~. 

Control. S w i t c l ~ ~ s  

A s t r i p  o f  s w i ~ c n i i s  along the: b(j;t~:l:i oi r i j .  :, '.;:?:)I 
console ,  and the SAVE; T i~ild HCSET .': :rv;!tc,i~;;s just 
descr ibed ,  give the o p e r a t o r  rna:?xil c.~!ltr~!l i jv r r  the 
c e n t r a l  p r o c e s s o r  and c e r t a i n  f~ :nc t io i~s  of pi. :!;,!:~-rals, 
Eiglit of the swi tches  a r c  the pushlxriro!: rq71t. t i i :~t 
r e q u i r e  only to bepresse i !  nio;ne:lt:iriiy :,'!!c ;~ .~ : r : i t eS .  
T h r e e  double-label swi tches  a re  !lit :.iic>kt.i- !i;:< a i t t i  
two posi t ions.  F o r  ins tance ,  ti l t  A C  'TO P\'Ia':fiC:iE, 
SWITCH is p laced  in the XU I'0 posit1 ~ l i  I):; p ~ < , ~ ~ i : j k  
the end that  is !abelec! AUTO a:~d ic ; i~~in i . ,  tl~ii: +ill1 
in  t!le deprcssecl position. 

T h e s e  switches:  i l lus t ra ted  ?n r"ig':l-t Jr--.J;. ci;-j- 
c r ibed  a s  follows: 

PWR. ON. Depress ing  the PW!: CjF LI;:rc;:,L:ucton 
t u r n s  on DC power  to the re11tr.ii ;,rc!i..:;sitr, 
the control  console? and ?GO ci: i L . F  r r - i i . . ~ ~  - 

ute r e a d e r .  The  pushburto~i  is aisr: anii:~'Z,ir?i,.r; 
f o r  it l ights  when power  i s  curl. 
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PWR. O F F .  When DC power  is on, d e p r e s s i n g  
th i s  pushbutton t u r n s  i t  off. 

RESET ALARM. T h i s  switch is effect iveonly in  
the manua l  mode  of operation. Depress ing  the 
pushbutton c l e a r s  any exis t ing a l a r m  condition. 
I t  t u r n s  off the  a l a r m  l ights  and r e s e t s  flip- 
f lops s o  the c e n t r a l  p r o c e s s o r  can  continue 
operat ion.  It  d o e s  not c l e a r  up the  c a u s e  of the  
a l a r m .  

LOAD CARD, T h i s  switch is effective only in  
the manua l  mode  of operat ion.  Depress ing  the 
pushbutton in i t i a tes  c a r d  r e a d e r  act ion and 
c a u s e s  the  r e a d e r  to go through one load and 
r e a d  cycle .  I t  is u s e d  m o s t  often to  load the 
f i r s t  c a r d  into m e m o r y  during p r o g r a m  s t a r t u p  
operat ions.  If no c a r d  w a s  on the sens ing  plat-  
f o r m ,  i t  m o v e s  one onto it .  F r o m  t h e r e ,  the 
c a r d  is r e a d  into m e m o r y  locat ions s t a r t i n g  a t  
0000. 

RESET P. T h i s  switch is effective only i n  the  
manua l  mode  of operation. Depress ing  the push- 
button c l e a r s  the P counter  to  a l l  ze ros .  I t  is 
u s e d  m o s t  often to  c a u s e  the  f i r s t  ins t ruc t ion  
to a d d r e s s  m e m o r y  c e l l  z e r o ,  and i s  normal ly  
act ivated just before  se t t ing  the AUTOIMANUAL 
switch to  AUTO a t  the  beginning of p r o g r a m  
operat ion.  

AUTO/MANUAL. T h i s  two-position, rocker -  
type switch s e l e c t s  e i t h e r  the automatic  o r  the 
manua l  mode  of opera t ion  f o r  the  cen t ra l  p r o c e s -  
s o r .  When the  AUTO port ion of the switch i s  
d e p r e s s e d ,  the c e n t r a l  p r o c e s s o r  is i n  the 
automatic  mode ,  and ins t ruc t ions  a r e p r o c e s s e d  
in a continuous sequence under  p r o g r a m  con- 
t ro l .  When the  MANUAL port ion of the switch 
is d e p r e s s e d ,  the  F e n t r a l  p r o c e s s o r  i s  i n  the  
manua l  mode ,  and  the  p r o g r a m  is executed only 
one s t e p  a t  a t i m e  a s  the START switch is 
depressed .  Set t ing the  AUTO/MANUAL switch 
to MANUAL dur ing  automatic  operat ion c a u s e s  
the  coniputer  to  hal t  opera t ions  a t  the end of 
the  ins t ruc t ion  o r  w o r d  being executed. T h e  
o p e r a t o r  wil l  r e c a l l  that  putting the  c e n t r a l  
p r o c e s s o r  in  the manual  mode  c a u s e s  the  
PRIORITY a l a r m  light t o  come on. The fol- 
lowing opera t ions  can  be  p e r f o r m e d  only when 
the AUTO/MANUAL swi tch  is s e t  to  MANUAL: 

1. C l e a r  o r  s e t  information into A reg-  
i s t e r  with option switches.  

2. C l e a r  a l a r m  conditions with RESE,T 
ALARM switch. 

3. R e s e t  P counte r  with RESET P switch. 

4. Load a c a r d  manual ly using LOAD 
CARD switch. 

5. T r a n s f e r  contents  of A r e g i s t e r  to  I 
r e g i s t e r  using to I switch. 

6. Exchange contents  of A a n d Q  r e g i s t e r s  
using XAQ switch.  

INST/WORD. T h i s  is a l s o  a two-position, roc-  
ker- type switch which is effective only i n  the 
manua l  mode of operat ion.  I t  d e t e r m i n e s  the 
length of the cyc le  of the c e n t r a l  p r o c e s s o r  
during manua l  opera t ions .  When the INST p o r -  
tion of the switch is d e p r e s s e d ,  the  c e n t r a l  
p r o c e s s o r  execu tes  one comple te  ins t ruc t ion  
each  t i m e  the  START switch is engaged. When 
the WORD por t ion  of the switch is d e p r e s s e d ,  
only one word  t i ine is executed each  t i m e  t h e  
START switch i s  engaged. The  WORD position 
is u s e d  by the  o p e r a t o r  during s y s t e m  s t a r t u p  
and shutdown. 

START. In the  a u t o n ~ a t i c  mode  of opera t ion ,  
d e p r e s s i n g  the  START pushbutton in i t i a tes  ac t -  
ion. Af te r  the  operat ion begins,  the p r o g r a m  
r u n s  automatical ly  and d e p r e s s i n g  the START 
switch again h a s  no effect. In the manua l  mode  
of operat ion,  d e p r e s s i n g  the START switch 
c a u s e s  the execution of one instructiori o r  one 
word  t ime ,  depending upon the se t t ing  of the  
INSTRIWORD switch. 

A+ I (A to I). T h i s  switch i s  effective only 
in  the manual  mode  of operat ion.  D e p r e s s i n g  
the  A to I pushbutton t r a n s f e r s  the contents  of 
the A r e g i s t e r ,  including the  s ign bi t ,  to  the  
I r e g i s t e r .  T h e  contents  of the A r e g i s t e r  r e -  
m a i n  unchanged, and can  b e  c l e a r e d  by t o r -  
gling the RESET A switch. T h e  .% to I switch 
is used  to nlanually load an ins t ruc t ion  into the  
I r e g i s t e r  o r  to  c o r r e c t  a n  ins t ruc t ion  a l r e a d y  
there .  

XAQ. T h i s  switch is effective only in  the man- 
ual  mode  of operat ion.  D e p r e s s i n g  XAQ c a u s e s  
a n  exchange of information between the .4 and 
Q r e g i s t e r s .  Tha t  i s ,  the  contents  of A go into 
Q and the contents  of Q go intoA. T h i s  p e r m i t s  
the o p e r a t o r  to o b s e r v e  the contents  of the  Q 
r e g i s t e r .  By using the RESET A switch and 
the  option swi tches ,  the  o p e r a t o r  can  c l e a r  and 
c o r r e c t  the contents  of the Q r e g i s t e r  while 
saving the contelits of the  A r e g i s t e r .  

STOP ON PARITY ALARM/IVORM. T h i s  is a 
two-position, rocker- type switch. I t  d e t e r m i n e s  
the r e s p o n s e  of the c e n t r a l  p r o c e s s o r  to  the 
detect ion of a p a r i t y  e r r o r .  When the STOP 
ON PARITY ALARM por t ion  of the switch i s  
d e p r e s s e d ,  the c e n t r a l  p r o c e s s o r  ha l t s  each  



t i m e  a p a r i t y  e r r o r  i s  detected and the PARITY 
and PRIORITY a l a r m  l i ~ h t s  c o m e  on. When the  
EORM (normal)  port ion of the switch i s  d e p r e s -  
s e d ,  the c e n t r a l  p r o c e s s o r  cont inues operat ion 
r e g a r d l e s s  of p a r i t y  e r r o r s ,  and the only indi- 
cation of a p a r i t y  e r r o r  is the fact  that  the 
PARITY a l a r m  light is tu rned  on. The  set t ing 
of the STOP ON PARITY ALARM/NORM switch 
is de te rmined  by the p r o g r a m m e r .  If he  h a s  
included r e m e d i a l  action throughout the p r o g r a m  
to take c a r e  of p a r i t y  e r r o r s  and to r e s e t  the 
PARITY a la r rn  l ight ,  he  wil l  specify the set t ing 

of the S T O P  ON PARITY ALARM NORhl switch 
to  the KORM position. If he h a s  not included 
remedia l  s t e p s  in the p r o g r a m ,  he wil l  want the  
p r o g r a m  to hal t  a t  t i m e  of n p a r i t y  e r r o r ,  s o  
will  specify the set t ing of STOP ON PARITY 
ALARM. 

Table  I contains a s u m m a r y  of tlie con t ro l s  and indi- 
c a t o r s  of the maintenance panel  and control  collsole. 
I t  i s  recommended  that  tlic s tudent  o p e r a t o r  r e n i o v ~ '  
the table  fro111 the manual  and keep i t  i n  a handy 
p lace  a t  the console f o r  quick re fe rence .  



TABLE I. 

FLINCTIONS OF CONTROLS AND INDICATORS 

ON CENTRAL PROCESSOR 

1. AUTO, M-AKUAL switch i s  in 
MAKUXL position. 

2. P a r i t y  a l a r m  condition. 
3. C e n t r a l  p r o c e s s o r  does  not 

have pr io r i ty .  
4. C a r d  punch o r  c a r d  reade l .  

PARITY a l a r m  light ( red)  
1. Memory-checkiua c i r c u i t s  

of p r o c e s s o r  detected p a r -  
i ty  e r r o r  while p r o c e s ~ o r  
in  autoinat ic  mode.  

2. P a r i t y  e r r o r  connected with 
tape r e a d e r .  

3. P a r i t y  e r r o r  detected a s  
data  rece ived  f r o m  a con- 
t r o l l e r  through cont ro l le r  

CARD PUNCH a l a r m  light ( red)  

ECHO ALARM light ( red)  Indicates  a n  unsuccc=ssful a t t empt  
to  s e l e c t  a con t ro l le r  f o r  :Iliy of 

. Cont ro l le r  busy  

. I n c o r r e c t  a d d r e s s  

CARD READER a l a r m  light ( red)  

Ready Indicator  L igh ts  CARD PUNCH READY light (green)  Indicates  when c a r d  pc~n::l~ is i n  
' r eady '  s ta tus .  

J 





TABLE I. (CONT.) 

LOAD CARD switch C a u s e s  c a r d  r e a d e r  to  execute 
one l iead C a r d  Blnary  cyc le  
(effect ivr  only ~ s h e n  MANUAL 

RESET P switch I i e s r t ~  F counte r  t:, :-ill zeros 

AUTO, MAKUXL switch 
nl~, t i?  of operaticji? of cri:tr:ll 

INSTR/ WORD switch 

of operat ion (ii~st l'uction ( : r  
word) ;  i n  a~~tc;m:$r:c, illitial r s  
executioil of pl.o!:r.lm. 

A- I swi tch  

ANUAL switch i s  pi;- 

Exclianges c c i n t e ~ l t ~  . ~ f  A ~3:1:1 Q 
r e g i s t e r s  (ef!~clivi. ,,!:1- ~vhf .7  

STOP ON PARITY ALARM/NOHM 

Maintenance P a n e l  N r e g i s t e r  ind ica tors  
u t  f o r  the paper  
p a p e r  t ~ ; c  pxnr-ir, 

o c e s s o r  is in the iiecirn:i! 





3. Toggle the RESET -4 switch. 

4. Load all STA i!istructi!.jii i n  tot- i? recyseer 
(Store L\ i s  a!l oi:tai !33005vtj), with the 
m e m o r y  adclrrss  w i ; ~ ~ r ~ -  t1i.a (;,:LC; is to be 
s t o r e d  r e p l a c i ~ g  the rio;l:rl~?.ii;l cligit,? cd the 
STA illstruc:tion. 

5. D e p r e s s  the 1' to  1 switch. 

6. Toggle the RESET A switch. 

7. Load t11e octal  cquiv;licr~t of t!le d;if; to i-:? 
s t o r e d  into the ?, reg i s tp r .  

b r a n c h  i n s t r ~ c t i o n  modified by index r e g i s t e r  1 ,  2, 
o r  3. Tiie index r e g i s t e r  m u s t  contain a constant  
i?f 8192 (decimal) .  The  o c t a l  equivalent of 8192 is 
OO2G000. wliich m e a n s  that  bi t  position s i x  is tu rned  
o;i aiid a l l  o t h e r s  a r e  turned off. T h u s ,  any t i m e  bi t  
position sis is on in the P counte r  ind ica tor  l ights ,  
!he 01)cr;ltor wili kiiow the c e n t r a l  p r o c e s s o r  i s  i n  
~ ' p ~ e r  i n e n ~ o r y .  

Thc  fcillowiiiq steeps t r a n s f e r  opera t ions  to upper  
11:eillory: 

1. Set  the xITTO/MANUAL switch to  theMAN- 
l ; . i I ,  position. (It is a s s u m e d  that  the 
INSTR swltch is engaged). 

8. D e p r e s s  the STA!Irr switch. 
2. Se t  a S t o r e  4 ins t ruc t ion  into the A reg is -  

Load additional words  by ~,l?pt atiilg steps 3 !t:rsu!gh t e r .  (STA i s  a n  oc ta l  030000X, where  X 

8. is 1 ,  2, o r  3 f o r  the index r e g i s t e r ) .  

3. D e p r e s s  the A to I switch. 

Manual Branching 

P r i o r  to execut ing a p r o g r a n ~ :  :he o p e r a t o r  ?-:lay p e r -  
for111 such  nlallual opers t ions  a s   check^.:^^; nlelnorjr ,  
feeding cons tan ts  into t h t  meluory ,  o r  correct i l ig  
m e m o r y .  To  then t r a n s f e r  to ai!toniatic oli?ratioi:, 
the o p e r a t o r  n u s t  manual ly e n t e r  n hr:mch ir!struc- 
tion which contains  the location uf the f i r s t  instruct ion 
to b e  executed. T h i s  i s  don/ a s  fol!oa.s: (Power  is 
on and the INSTRjWORD switcli i s  in the 1:;STR posi-  
tion.) 

1. S e t  the AUTO MAXUXL swltch to  theMAI<- 
UAL position. 

4. 'Toggle the RESET k switch. 

5. S e t  311 oc ta l  0020000 into the A r e g i s t e r .  

6. D e p r e s s  the START switch. (S tores  con- 
s tan t  into index r e g i s t e r  se lec ted) .  

7 .  Toggle the RESET A switch. 

8. S e t  into the A r e g i s t e r  a BRU to the de-  
s i r e d  menlory  locat ion modified by the 
se lec ted  index r e g i s t e r  u s e d  i l l  s t ep  2, 
above. 

2. Toggle the RESET A switch. 9. D e p r e s s  the START switch. 

3. Load a RRU i l is t rcct ion i::!o the iZ r e g i s t e r  T o  t r a n s f e r  f r o m  upper  nienlory to lower  m e m -  

(octal 26 i n  posi t ions 0 through 4 and the o r y .  follow the above s t e p s ,  except  s t e p  5. 

lnelllory l o c a t i o i ~  cf f i r s t  instruc>tion to b e  The  effect then is that  s tep  6 (START) s t o r e s  

executed in  posi t ions 7 through I!!). z e r o s  illto the index r e g i s t e r  being used. 

4. D e p r e s s  the A to I switch. 

5. S e t  the :\UTO/'36.4iCUAL stvitch l.citiieA+Ll!T'3 
position. 

6. D e p r e s s  the START swircli 

If the o p e r a t o r  wishes  to b ranch  and rc:l:airlln man11:il 
mode ,  he  inny u s e  the abovt  p r o c e c h ~ r ~ !  01i1ittj:lg Strip 
5 ( that  i s ,  l eave  AlJTO: MIZNU~\L switch :I; MSIANUliL 
nlode). If the o p e r a t o r  b r a n c h e s  +I; the f i r s t  ~ n s : ' ~ c t i o i ~  
of a s t o r e d  p r o g r a m ,  one ins t ruc t ion  is executed t-:ji:h 
t i m e  the START swi tch  is pressed,  

Entering and Leaving Upper Mei~lor;. 

In o r d e r  to ge t  into upper  nlen1;)ry (n;ernorv loca-  
t ions 8192 and above) ,  ;t is net:-,ss;ir:; tu :Is? a b a s i c  

Reproducing Individual Cards 

In a c  emergency ,  i t  m a y  b e  n e c e s s a r y  to reproduce  
a s i i q l e  ca rd .  The following d e s c r i b e s  a q u i c k  method 
of doing th i s  with manua l  instruct ions.  I t  is assunled  
that  the carr!  punch is ready  f o r  opera t ion  and that  
i t s  i ~ i p u t  hopper is loaclecl with blank c a r d s .  

1. Feed  t h ~  c a r d  to  13c reproduced  into the 
feed r o l l e r s  of the c a r d  r e a d e r  to  posi t ion 
i t  011 the sens ing  p la t fo rm.  

71. S + t  the  AUTO/MANUAL switch to  theMAN- 
UAL positloll. 

3. By  i.!sing option swi tches ,  s e t  a r e a d - c a r d  
iristruction illto the A r e g i s t e r :  



a. If a binary cal-G, u s e  XCB, oc ta l  3.- Lcwc-r tile SAVE I" switch to s a v e  t h e i n f o r -  
250YY01. :::.~t~o:i in  the P cou:iter. 

b. If a decirnai c a r d ,  c s e  RCD, o- tal  
250YY00. 

YY is the :;tartin2 nilcli~e,ss ~ 1 1 t . r ~  the ckrti  
is to be  read.  The  iiarrdies! aild:,t'ss is 
z e r o ;  if th i s  cli:li~ot bc- usecl, ren:e:i:ber t!l'!t 
the a d d r e s s  lliust be  2. nlilriplt: ,:i :2Y ,i~:.i 
l e s s  than 2048; t i : ~ t  is, ni~!:til:lc-s of ~ ~ i i a !  
200 ~ l n d  l e s s  t h m  oc ta l  4000. 

4. D e p r e s s  t h t  A tq I ~ ~ l i c l i .  

5. Hold clouril the hopper-  empty su7itc1l 311 the 
c a r d  r e a d e r  and p r e s s  the STXHT swi:ch 
on the console.  ( reat ls  c a r d s )  

6. B y  using option swi tches ,  s e t  2 wri te -card  
ins t ruc t ion  into the A r e ~ i s t e r :  

. If 3 b i n a r y  c a r d ,  u s e  WCR,  o::tal 
250YY03. 

b. If a decinial  c a r d ,  a s e  WCD, octa.1 
25tiYY02. 

7. D e p r e s s  thc A to I switch. 

8. D e p r e s s  the START switch. (punches c a r d s )  

9. D e p r e s s  the MAKUAL CYCLE swltch on  
t!le c a r d  punch twice to  c l e a r  pullclieci c a r d  
illto output h o p l ~ e r .  

If m o r e  than o;:? copy o i  the c a r d  is needed, repea t  
s t e p s  7 and 8 a s  1li:iny t i m e s  a s  t h e r e  a1.e carcis 
needed (the w r i t e - c a r d  ins t ruc t ion  r e m a i n s  in  X mc! 
c a n  be  t r a n s f e r r e d  to the I r e g i s t e r  and ex?c!~ ted  
a s  many  t i ines  a s  :lecessary.) 

Saving lnformat~on in A 

When an ( . )perator  in,~rlually e n t e r s  cha!iges to a p r o -  
g r a m ,  i t  i s  usual ly ne::ess:lry to s a v e  iliformatiol: in  
the A r e q i s t e r  before  en te r ing  new inforniation. I t  
m u s t  b e  remi:mbered,  however ,  that  changes shc~:i!cl 
n e v e r  be  m a d e  by th i s  niethod without i l l s t r ~ ~ c t i o i l s  
to do s o  by tile p r o g r a m n l e r .  The  p r o c e d ~ r e  f o r  
saving the i l i forr ; i , i t i~n in the -4 r e g i s t e r  art1 the  
locat ion of the P c u r u ~ : ~ r  i s  a s  follows: 

1. P l a c e  in 3 ciown posi t ion tne option ~ w i t r ; ~ e s  
cor responding  to the  oneu (the Ilgiits) of't.!~e 
A r e g i s t e r .  T h e s e  sX,vitches art, !,ow ;: 
ren i inder  to tlie o p e r a t o r  of wi:at \.:Js 
original ly ill A. 

2. R a i s e  the RESET A switch to c l e a r  the 
A r e g i s t e r .  

4. l i s i s + ~  the option swi tches  correspoi lding t o  
ti,? new i i l fo rn~a t ion  to be  e n t e r e d  

t o  . Jleturn to the down position any of 
:, ,,,t: sT,vlt.cii.-s whioh w e r e  in that  posi t ion 

(;ts a ri:sult. (,I' stt:;, 1.) 

5, Movc ttiz i i t 3 . Y  informatioil  now in  the A 
r ~ g i s t e r  t.3 ~,vhT!'ever i t  will  be  used  i n  the 
i7roSl"c;j:. f o r  exan:ple, lliove i t  to the I 
1-egi:iti.i' k; dc; jressin? X to I. 

6. i t a i se  Ini. RESET A switch to c l e a r  the A 
r t .~;:sler.  

7 .  H ~ i s e  tcr tlie uip ];osition a l l  of the option 
s~i i .c!?c; .~ u.;iil$:h :irz d o w ~ i  (as  a r e s u l t  of 
stel? i j .  S i l ~ c e  :hi: sw;.tches a r e  s p r i n g  
l::atied, t!rey will  :iutomatically r e t u r n  to 
tiit _lorma1 position. Tiiis r e t u r n s  the o r i -  
giilal i1.fornlatiol-i to the A r e g i s t e r  by 
cli;rcrinn ~5 into .A to cor respond  with the 
do7vii swi.tches. 

8. italsi- t h t  S A V F  P switch ( lowered 111 s t e p  
3) tu r e s t o r e  the 0 r i g i n ~ ~ 1  information to the 
I' co~!lltcr. 

Extracting Data from Memory 

r i f t e r  a s e r i e s  3f ins t ruc t ions  o r  da ta  h a s  been loaded, 
the o p e r a r u r  :;:a;. want to c't:cck tlie contents  of m e m -  
ory .  The fc~ilowi1:g s t e p s  I-ail be  used  any tinie the 
o p e r a t o r  wishes  to knu'v: \illlat is in any p a r t i c u l a r  
ce l l  in  n:en-,:!ry. Once the information i s  displayed.  
it is ;i s lnlple  1natt.er t o  c o r r e c t  i t  and r e t u r n  i t  to  
me:i!ory ( s e e  ' i .oadin< Data  Manually').  It  i s  a s s u n ~ e d  
the !?l:TO, TviiINLTAL switch is s e t  to  MASUAL and the 
LNSTit, WOItD si~d:t:il i s  s e t  to INSTR, and no a l a r m s  
l ights  a r e  on. 

1. Togyle the RESET A switch,  thus  leaving 
31: L.L)?, i ~ l s t r u c t i o n  i n  tlie A r e g i s t e r  (Load 
.A is al: r?crni ;jg,) 

2. I,.~cl the  m e m o r y  !ocntion of the in for -  
1i:atiol: c l e s i r ~ r !  into bi t  posi t ions 7 through 
19  of the .\ reeis tci- .  

3. I le l?rcss  th:: -\ to I switch. 

4,  D e p r e s s  the START? switch. 

'Fht c ~ i i i e l i t s  z f  f~!:. n:enlorc :o::r:io~l specif ied i n  s t e p  
2 now a p p e ~ r s  iu th:, rpzisrei. .  



Sequenc~ng through Programs 

I t  is poss ib le  to n ~ a n u a l l y  s~cluc;l?i:e throi:gh a p r o -  
g r a n i ,  s t e p  by s tep .  ;ill(! tv~lr-riine e:ic:i~ i :~s t ruc t ion  
by read ing  the insti-uction r e z i s t e r .  'This is ;icccn:-. 
plislied with the followi~lg s teps .  (Assall:i tlie ISSTR 
switch is c ~ ~ g a g e i ~ ) :  

1. S e t  the AUTO, MAKI!I\L switch!vM.:FiJ :\Lo 

2. B r a n c h  to the start in^: locCiti!.:1 of $ 1 : ~  gr!,- 
g r a n ~  to he  exan i i~ led :  

a .  S e t  n 3 R . L  i n s t r u c r i ~ m  intc  .'I r e s i s t e r ,  
incluciiny tile addri-ss  of [he fir:it in- 
structiori to be executed (i3itU is octal  
2600000). 

go out. If these  p r o c e d u r e s  fail ,  the o p e r a t o r  c a n  
follow the p r o c e d u r e s  of the following section. 

Settino. a ~ l d  Cleclr ing Dec imal  Mode. Normal ly ,  the 
p r o g r a n ~  wil l  s e t  and c l e a r  the dec imal  mode. If f o r  
- - 

any reason  the o p e r a t o r  f inds i t  n e c e s s a r y  to  do th i s  
nisrlilallji, the following p r o c e d u r e s  m a y  b e  used. A s  
previous1:r. rnen!io:ied, the DEC MODE light on the 
maintenance pane l  wil l  be  on wllen the  c e n t r a l p r o c e s -  
s o r  is in the decinial  mode. 

A. TO S E T  THE DECIMAL MODE: 

1. Se t  the AUTO/MANUAL swi tch  to  MAN- 
UAL. 

b. D e p r e s s  .: :o I s w l t c i ~ .  2. Toqgle the RESET A switch. 

3. P r e s s  START switch once f o r  each  in- 
s t ruc t ion  to b e  exec;uted; r e a d  the1  r e g i s t e r  
and P counte r  a f t e r  each  s tep.  

3. P u t  the Se t  Dec Mode ins t ruc t ion  (octal 
2506011) into the A r e g i s t e r .  

4. D e p r e s s  the X to I switch. 

Special Modes 5. D e p r e s s  the START switch. 

Normal ly  the p r o g r a m  will s e t  and elel;;' out spec ia l  
m o d e s ,  such  a s  the cleciinal nlode, index group se lec t ,  
and thk autoillatic i n t e r r u p t  niode (AIM). The o p e r -  
a t o r  wil l  se ldom need  to s e t  these  conditions, but n ~ a y  
occasional ly have to c l e a r  them manuaily. F o r  in- 
s t a n c e ,  a p r o g r a m  belng debugged m a ~ - h e  abor:ed. and 
the s p e c i a l  o p t ~ o n s  a r e  left 011. 

T h e  p r o c e d u r e  f o r  c lea r ing  L ~ I M .  i r ~ d e x  group se lec t ,  
and d e c i m a l  niode a r e  descr ibed  in tile iollowing 
p a r a g r a p h s .  If these  proceclures  fai l ,  i l lore e labora te  
p r o c e d u r e s  a r e  given in the sec t ions  iinmeiliately fol- 
low in^. 

C l e a r i n g  wit11 PWR ON. A c j~uck  WX;T t~u-11 off t!lc 
au tomat ic  i n t e r r u p t  mode,  c l e a r  oa t  :ndex grou!) 
s e l e c t ,  ancl chanqe f r o m  the deci inal  n:c;de to bina~.:~ 
is to u s e  rhe P'A-12 ON switcli. foliowing t h e s e  s t e p s  
( a s s u n ~ e  p o w e r  is on to c e n t r a l  i3roces:;or): 

1. S e t  the AUTO, MANU 4L switch t l ~  %:.?KIJ .i'L. 

2. Se t  the IXSTR: WORD ::wit;.l; to WORD. 

3. D e p r e s s  PWR OK switch. 

4. Make  visual  c!lccl:s to s e c  i f  g,-!1:i :s 3ccon1- 
a!isht.d. 

5. S e t  tble .4UTO, &;.it:IJ .\b. str..itc?. 1.1 AU'rO 
when reaiiy to  r e s u m e  autorri,itic r!cc ration. 

At  s t e p  4, note  that thc DEC MODE light on thp n3,lrn- 
tenance pane l  wil l  go out,  AIM R E i W Y  l igh ton  cont ro l  
conso le  wil l  go out (1J on), and ir?dex gi-ocrp l ights  will 

6. Check  t o  b e  s u r e  the DEC MODE light 
on the maintenance pane l  c a m e  on. 

B. TO CLEAR DECIMAL MODE (SET BINARY 
MODE) : 

1. S e t  the AUTO/MANUAL swi tch  to  MAN- 
UAL. 

2.  Toggie the RESET h switch. 

3. P u t  the Se t  Binmode ins t ruc t ion  (octal 
2506012) into the A r e g i s t e r .  

4. D e p r e s s  the A to I switch. 

5. D e p r e s s  the START switch. 

6. B e  s u r e  the DEC MODE l ight  on the  
maintenance pane l  went off. 

Autonlatic In te r rup t  Mode. The  Automatic  I n t e r r u p t  -- 
Illode? which i s  p r e s e n t  a s  a n  optional f e a t u r e  on s o m e  
GE-225 Sys tems ,  i s  usual ly tu rned  on  and off by  
p r o g r a m  control.  Occasional ly,  however ,  i t  m a y  b e  
d e s i r e d  to t u r n  th i s  mode  of opera t ion  on o r  off man-  
ually a s  foll 'xvs: 

A. MANUAL TURK-ON PROCEDURE 

1. Se t  the AUTO,/MANUAL swi tch  to  the  
PJ"iNUAL position. 

2. If the p r o g r a m  is to b e  r e s u m e d  a t  the  
point of manua l  in te r rup t ion ,  d e p r e s s  



the SAVE F switch tc nsr>.ser7ii the c,:n- 
t en t s  of tilt. ? regis t l - r .  Aisr:, reccird 
the contents  c ~ f  tile A re5is t t . r  '11; :!I? 

log shee t .  

3. Introduce a S E T  P S T  i~-!atr;~;.t;~~:: : o ~ t ? ~ l  
2506015) iilto the c o n ~ p u t e r  t!:rou,i~ the 
con t ro l  consol? usi:ig the tec:ilnic;~!c Ce::- 
cr ibed  under  ' i ~ i a d i n ;  :in I;?strucriu:l 
Manually.' 

4. If the p r o g r a m  is to be resuiner!  a t  
the  p o i ~ l t  of li:ani~:~i i::teri-:~;>i~o:i, '~!L;II; 

the  SAVE P switc!l to  i t s  ncjrma: posi-  
tion and reirlst:ite t h e  conte1;:s of :!i,? 

A r e ~ i s ? e r  ( a s  r'ri:c;rded in s t ~ p  2)  
through the opti.01: switches.  

B. MAIiUAL. TURK-OFF PROCEDURE 

1. S e t  the  AUTO M4h'L .'iL ~ w i t ~ k ,  t~ :\I.\X- 
UAL position. 

2. If the p r o g r a m  is t!; b e  resullied a t  
the point of manua l  intc.1-ruption, de-  
p r e s s  the SAVE P switch to p r e s e r v e  
the contents  gf the P reg i s te r .  Also, 
r e c o r d  the  content$ of the 4 registc:.r 
on the  log shee t .  

3. Introduce a S E T  P S T  instruction (octal  
2506015) into rhe computer  t h r o ~ l q h  the 
console swi tches  usiilg the technique 
d e s c r i b e d  under  'Loading ail I i ls t ruc-  
tion Manuallv.' 

4. After  the  S E T  P S T  ins t ruc t ion  h a s  been 
s e t  and executed,  fpllow that conin?and 
with a S E T  PEK ins t ruc i ion  (octal 
2506016) through the r.r;nsole switches.  

5. Next, s e t  a branch  instruct ion wit!] the 
console swi tches  to r e t u r n  tn the p r o -  
g r a m .  

a. If the progr;l;l: is tc; b e  s t a r t e d  
o v e r  aca in ,  s e t  a BRU 0 1 il~..;.t~-uc- 
tion (octal 2620000. j 

b. If the  p r o g r a m  is to be  resuriied a t  
the  point of manua l  in te r lup t ion ,  
s e t  a BRU Y ins t ruc t ion  (where Y 
r e p r e s e n t s  the meniory  location 
p r e s e r v e d  in t!ie P r e g i s t f r  by the 
act ion d e s c r i b e d  in s t t i>  2). 

6. If the p r o g r a m  is to be r e s u r i ~ e d  a t  1\15 
point of nlanual in te r rup t ion ,  r e t u r n  tikc 
SAVE P switch to i t s  norma!  posi!:ron 
and r e i n s t a t e  the contents  of the -4. 

r e g i s t e r  (as r e c o r d e d  i n  s t e p  2) l h r ~ u g h  
the option switches.  

Rcscttirio. the PARITY A l a r m  ---. 61.-- 

Two niethocls of r ~ s e t t i n g  a PARITY a l a r m  will b e  
d e f j c r ~ b e d .  Tlie f i r s t  method is to b e  used  when the 
o p ~ r a t o i -  is s t a r t i n g  a p rogra in  and the  p a r i t y  e r r o r  
is in locatiul: ze ro .  The  second  method is to b e  u s e d  
when the p r o g r a m  i s  beyond location zero .  

1%.  RESETTING A PARITY ALARM IN LOCA- 
TION ZERO 

Wlltn the c e ~ l t r a l  p r o c e s s o r ' s  power  is 
f i r s t  Cur:led on,  a p a r i t y  a l e r t  f requent ly 
o c c u r s .  Also,  a p a r i t y  a l e r t  is a p t  to 
o c c u r  riuring the ini t ia l  loading of a p r o -  
g r a l n l  l;..sselnI~ly: o r  colnpi ler .  T h e  fol- 
lowirq p r o c e d u r e  should b e  used  to c l e a r  
t h t s e  a i e r t s :  

1. D e p r e s s  the RESET ALARM swi-  
Lch. I t  m u s t  b e  r e m e m b e r e d  that  
the RESET ALARM switch can  
damage  a p r o g r a m ,  s o  th i s  act ion 
m u s t  b e  taken only when d i r e c t e d  
by p r o g r a n l m e r  ins t ruc t ions  o r  
when the o p e r a t o r  is s u r e  that  the  
e r r o r  is in locat ion zero .  If the  
PARITY a l a r m  light g o e s  off, the 
cor rec t ion  is made.  If the PAR- 
ITY a l a r m  l ight  d o e s  not go off, 
continue with s t e p s  2 through 9. 

2. S e t  the STOP ON PARITY ALARM/ 
KOml switch to  NORM. 

3. Se t  the AUTO/M-VUAL switch to  
MANUAL. 

4. Toggle the RESET A switch.  

5. Load the STA ins t ruc t ion  (0300000) 
into the A r e g i s t e r .  

6. D e p r e s s  the A to I switch. 

7. Toggle the RESET A switch ( leaves  
a l l  z e r o s  in  A). 

8. D e p r e s s  the START switch ( loads 
z e r o s  into m e m o r y  location z e r o  
w h e r e  the p a r i t y  e r r o r  supposedly 
occur red) .  

9. D e p r e s s  the RESET ALARM swi-  
tch. 

B. RESETTING A PARITY ALARM NOT IN 
LOCATION ZERO 

It m u s t  be understood that  any  t i m e  the  
STOP ON PARITY ALARM swi tch  is s e t  and 



a p a r i t y  a i e r t  is ci'?tected ih:..,;., .. :I .  ,.-!T;,.- 
t ion run ,  the ef:t~tr:~i ; ; I - ( J ~ (  :s(-,i, lt.7:t:; :-tl. : Ll;: 
p e r i p h e r a l s  hn1.t .ifti :' (:r,r:.:jl,.;;,;:: t : i c i l ,  

l a t e s t  instruct.lo!l. -:.: (!;is :;ii:: j i  is Ii l . t1~-  

da tury  that  tile 111;er~i to !- C ; , J : , > I : : " .  g~:::?:,-. 

atillg i l ls t ruct ions (?:ili ':):_lo!;) br fc~l - t  d<;jl:r 
anything to the quii,l-;itn!. It  ,;~,l] u.rual! J 

b e  n e c e s s a r y  to rc>tl:r.t: ?k!c :.ST: ... r;i!i8 :,; !he 
n e a r e s t  r e s t a r t  point. Tht. L>C,! :LC r t * r b  . < ~ e  , of 
a p a r i t y  a l e r t  in :-I? c-entya! ; l r . ~ , ~ ~ i s ( j r  
ind ica tes  thai C~I.O!IC'L?I:S infor:3;ai x:,.t-: ; ,\ :, 7i.- 
sent.  T o  c1cprc.c.s thc XESET .iL::i?&l :i.:.i 
continue the p r c g r a i n  J S  d1:t ti:! I I ~ O ~ : . J C P  

i n c o r r e c t  result,?.  T!I~ T-'I~'sET AL.I.H?,I 
switch r e s e t s  the overflow ! ' ; ~~ - f i . . : i i  and t h ~  
c a r r y  flip-flop, and t i les t  cc!\.~j .? rxor:lp~)unc! 
the p rob lem r a t h e r  +k,,a;i :-e!:ic:l:- :.I, 

The  procedure f o r  j ~ e s t - t f l ~ ~ y  ,: P.?I:ITY 
a l a r n l  in  a locatlol; cthc I- il . , , i~i ::' i i , : ~  :;.iqin- 
ning of a progra!?; is as fo;lov:s: (SPE 
Sect ion XVI  f o r  .in ~j:<pl;ll?~iti~li: o f  the 
meaning and u s e  of 171 i:::;i:ry :eset!crs.j 

1. S e t  the AUTO M.\V,AL sibltct:  tu 
MAKL'UAL. 

2. S e t  the STCE' ON T,\,F!rTY ,lT-A\iiM 
KORM s w l t c ! ~  tc, hOKAT, 

3. P u t  a meiriory rcs~itr:;.. followed 
by 2 blank c a r d s .  i n t ~ >  t!le input 
hopper  of the c a r d  r ~ a d e r .  (HK 
o r  16K depei7,ding on the  s i z , ~  oS 
the c e n t r a l  p r o c e s s o r ,  :mi e i ther  
a z e r o  o r  2 c ~ i n u e  r ~ 2 i : t i e r . j  

4. D e p r e s s  tile L 0 . C  C A R 3  ~ u i t c t .  

5. D e p r e s s  the RESET XL.?:iivI swl -  
tch. 

6. D ~ p r e s s  th r  I,OXL; C;iRIi switc.h, 

7. D e p r e s s  t h e  RESET 1: s ~ l t c h .  

8. S e t  tilc AUTO hI.\Nhi'T, i L  s u l t c h  tc 
AUTO. 

9. D e p r e s s  :he START .;witc!l. (Re- 
s e t t e r  will  l i c ~ ~  ;:!t?ar mcr:>~r-y.) 

10. Af te r  n iemory  h a s  Cct,l: citia:-c~ci:~:~:! 
the centralproci .s?o. '  i t , ) p c ; .  :;i; t ; h e  
AUTO/MAKli,lT. swir!~!: i:: A'ilK- 
UAL. 

11. Engage the SrTC;P Or; ::';. F:i.rY 
ALAFCM switc:?. 

12. D e p r e s s  ttle REST l' .4i,h:i.?rLI s'* I 

tch which s!wuld cal:sc> tl.; I .xilTTY 

13. If the above s t e p s  do not  c l e a r  the  
p a r i t y  e r r o r  condition, c a l l  the  
s c r T i l c e  engineer .  

5tai.tir:g the Program 

\!,35t !;i:r:i-at:~rc a r e  pr incipal ly concerned  wit'h only 
t ' , r e c  t y p ~ . ~  of p r o g r a m  input: c a r d s ,  magne t ic  tape,  
r , I .  T h e  p r o c e d u r e s  f o r  s t a r t i n g  a p r o -  
grx!:; fro:;: i a c h  ol' thest.  types of input a r e  d e s c r i b e d  

t1!15 y:-.;;ij3li. 

Ti c. L.+._i!, :-c io-,!.:l:ig. the p rggrarx  into m e m o r y ,  the  o p e r a t o r  
.!;,>'i!rl chccl; the ins t ruc t ions  to s e e  
uh3t k i x i  !of' ~ i ~ e i n o r j i  r e s e t t e r  to  u s e ,  if any. 

'b11 i u o l y  lccsc-iters. TMo types  of m e m o r y  r e s e t t e r s  -- 
3 r ~  ufrr- '~ ,-IS~-ri. T n e s e  a r e  z e r o  r e s e t t e r s  and m i n u s  
r e s c t t c r s .  Tt iere  a r e  ~ d v n n t a g e s  and d i sadvantages  
to r~oi i  typcb.  

The  ~ e r o  m e m o r y  r e s e t t e r  r e s e t s  m e m o r y  loca t ions  
to  z e r o s .  T!lis r e s e t t e r  is handy when a ze ro-de le te  
1;ienlor.y dunip is ilsed, f u r  i t  s a v e s  t i m e  and p a p e r  
wJiel: ~ j r i n t i r ~ g  out tile contents  of m e m o r y .  The  o p e r -  
a t o r  in3y i1se the z e r o  r e s e t t e r ,  then load  a p r o g r a m  
aliil s t a r t  runliiiiy. If the machine  should jump out 
of s e q u e a c e  f o r  any r e a s o n ,  i t  may  land i n  a locat ion 
with al l  z e r o s ,  which is a n  LDA instruct ion.  I t  wil l  
then proceed  to continue loading the  A r e g i s t e r  unt i l  
i t  collies back  around to the p r o g r a m .  I t  m a y  e n t e r  
the prog1.:111 a t  the w r o n g p l a c e  a n d a b o r t  the p r o g r a m .  
So11:e S e r v i c e  Routines s u c h  a s  the 1nput/output 
routilies r e q u i r e  a z e r o  r e s e t t e r .  

I'hc ~~jih_s r e s e t t e r  s e t s  a i l  m e m o r y  locat ions with 
ones.  !I tht. c e n t r a l  p r o c e s s o r  accidental ly  jumps  out 
of sequence dur ing  a run when m e m o r y  h a s  been  
rt.:;tit with a i:-(inus r e s e t t e r ,  the machine  wi l l  e i t h e r  
;!.111!1; into dli(jtller p a r t  of the p r o g r a m  o r  land i n  a 
ioc~t.ioi3 with .ill ol:es. Since a l l  u n e s  is a 37 which 
is ;LJI iliegai i l ls t ruct ion oi: m o s t  models ,  the  c e n t r a l  
i?rn:c.ssor wili  Ilalt. 

i::l ., . .. - - IJJ& P r o c e d u r e s  f o r  loading c a r d s  into m e m -  - .". , le;?t-:l:l ,,i: wh?thc:r the csards contain a p r o g r a m  
0:- n;i.~-t.ly J a t a  f o r  u s e  a f te r  the p r o g r a m  is a l ready  
loiGi;.i! in:o nlen:cr::. J.ssunle that  power  is on  to the  
i;~i:tr:ii p r o c e s s o r ,  the 1NSTR;WORD switch is s e t  t o  
INSTR, 2nd the c a r d  r e a d e r  h a s  been m a d e  ready  ( s e e  
Sn~.i:ion VI o r  VII). The  following s t e p s  apply t o  the 
$i10 ~:ill-t! pe r  minute r e a d e r .  

n i i  L 1  J I::~ , , r o c e d u r ~  loads  a p l o g r a m  deckof c a r d s  
l3 , t~ l  n. ciorv.  T h e  kirs t  c a r d  m u s t  be a l o a d e r  c a r d  
c , i n r : ~ n  1 1- b inarv  forc:st and the l a s t  two c a r d s  m u s t  

' % d r A .  



1. Pe t  +he AUTO M,JLI<UAL switch ~ o ~ I I ~ K U A L .  

2. D e p r e s s  the LOAD f::~R:j s w i t c i i r ~ )  i!;ove '!I? 

f i r s t  c a r d ,  (assun;ing no &!arms were  ori). 

3. D e p r e s s  the RESET -4LARR.I sw~tr:h, 

4. D r p r e s s  thc- LOAD C:,HD s..~~ircil  tr i t ; ld  
the f i r s t  carc! illto i n m ~ o r y .  

5. Depi-ess the RESET i' su-i:ch. 

7. D q ~ r c s s  tilt: START switch to 11, -!;i1 au!~-.- 
ina t ic  feed of the  c ~ i r d s  ;111cle r11rogra;zi con- 
t ro l .  

T h e  following p r o c e d u r e  loacis data  c a r d s  to  aproyral:: 
a l r e a d y  i n  nielriory. One o r  t u o  Illank c ; i rds  nilrsc k)e 
a t  the  end of the deck,  a s  rc2quirecthy tlie progi~aiiirl!er. 

1. Se t  tile AUTO MANUAL s ~ ~ l l t ~ n  toll:~5,U-4L. 

2. D e p r e s s  the 1,OXD CARL, sivit,h to niove t!le 
f i r s t  card.  

3. D e p i e s e  the RESET ALARM swi t rh .  

4. Manually in t roduce  a b r m c h  instruct ioi ,  into 
the  A r e g i s t e r  (octal 26XXXXX), put a d d r e s s  
of f i r s t  ins t ruc t ion  of p r o g r a m  in positions 
7 througn 19 of th t  B R P  ins t ruc t io r~ .  

5. D e p r - s s  t h t  il tcj 1 sxvlt?h j t r2 .~lsfcis  E R E  
iilstl.uction to tlie 1 r e y s l e r ) .  

6. Re turn  the AU 7 0 ,  MAXL A L  switch to  AUTO. 

7 .  Der , ress  the START  witch to tra:isfer con- 
t r o l  to the p r o g r a n i .  ivhich automatlcai ly  
feeds  the r e s t  of the s d r c l s .  

Magne t ic  Tape  Input. With s y s t e m  configurations 
having both a c a r d  r e a d e r  :~!;d the inaenet ic  t;rpe 
s y s t e m ,  i t  is a s i m p l e  m a t i e r  to i ea i l  3 ca l l  car:!. v:liic!i 
c a l l s  a taped p r o g r a n i  into nieniory.  The: eritire 
p r o g r a m  and d a t a  input  cai: be or. tape,  oi- the p r o -  
g r a m  can  be  on c a r d s  and tile iiipu! data  on tape. 
Without t h e  c a r d  rc-adt-r, instruct lo:^^ [nust  be  led 
manual ly illto the  ceritral ; ~ r o c e s s o r  to ge t  the 1,ro- 
g r a m  s t a r t e d .  

P d g e r  T a p e  Input. Wlirn  a c a r d  r e a d e r  is a:~a:lable, 
p a p e r  tape p r o g r a n i s  , i rd  da ta  car: eas i iy  bf < dlled 
into m e m o r y  witn a ca i l  c a r d .  Ottierwise, n s e r i e s  
of ins t ruc t ions  m u s t  b e  iod nidnbal!y illto t!k cen:ral 
p r o c e s s o r  to  ge t  the  p r o g r a i n  s ta r red .  

ERRSVS APJD OPERATOR CORRECTIVE 
ACTION 

Ti:f ccnTr.il p z o c e s s o r  may fai l  to o p e r a t e  c o r r e c t l y  
and c s a s e  proq-an :  ha l t s  when the o p e r a t o r  neg lec t s  
to d(i a:,:? of the f 'o l lowin~ operat ions.  

Operator Checklist 

1. H t s e t  a l a r m s  before  at tempting to s t a r t .  

3. Put  SAVE P s w i t r h  in  n o r m a l  (up) position. 

3. Pu1  IKSTR WORD switch i n  appropr ia te  
pos1rion, 

Prr,gran~ Peccvery or Restart 

W:~rching and in te rpre t ing  the indicator  l ights  on  the  
console wi!! te l l  the  o p e r a t o r  much about  the s o u r c e  
o i  t roubles  vdilen ;i p r o g r a m  ha l t s  o r  r e f u s e s  to  s t a r t .  
Thc  recl a l a r m  ligiits in  the upper  lef t  c o r n e r  of t h e  
console pane l  a r e  dangei- s igna ls  which indicate  that  
e r r o r s  havc been n ~ a d e ,  e r r o n e o u s  information h a s  
Isei:n receiveci o r  t ransni i t ted,  and the p r o g r a m  m a y  b e  
ahorted.  The  CARD PUNCH and CARD READER 
alarlll  l ignrs me;in the o p e r a t o r  inus t  r e s t a r t  o r  
r e c o v e r  ihe p r o g r a m  ( s e e  following sect ions) .  In 
s o m e  c a s e s ,  the o p e r a t o r  can  e x e r c i s e  c a r e  and 
s a v e  the p r o g r a m  run.  It  is a good g e n e r a l  r u l e  
to go into the ~ i lanua l  mode  of o p e r a t i o ~ i  before  
at3+:lipting to c o r r e c t  e r r o r  s i tua t ions  indicated on 
the co~is~:~le .  

'&hetiler a y-ograln can b e  saved  o r  is abor ted  
aepexds on thc a:ls:ver to  the quest ions:  h a s  e r r o n -  
eous informa.tion been rece ived  o r  t r a n s m i t t e d ,  o r  
h a s  ii!furluation been rrlissecl i r l  a r e a d  o r  w r i t e  
oper;xtio~i'! F a l s e  o r  miss ing  infornlation will  usual ly 
a b o r t  a p r c g r a m .  By studying the c h a r t s  on e r r o r  
and cor recr ive  act ion in the  sec t ions  on  individual 
p i e c c s  of cquiplnerit, the o p e r a t o r  wil l  often b e  ab le  
ro d e k r r n i n e  whether  a p r o g r a m  can  b e  saved.  

When e r r u n e o u s  ~ n f o r m a t i o n  h a s  gotten into a run ,  
t l l r  o l ~ e r ~ t o r  wiil  c o r r e c t  any o p e r a t o r  e r r o r  o r  have 
the s t rv?s .e  enrir ieer  c o r r e c t  any s e r i o u s  machine  
e r r o r s .  The run  book should lnd ica te  the n e a r e s t  
p rogr  ,!,nniecr r e c o v e r y  point. Success fu l  r e c o v e r y  
-#ill saLr q x n g  back  to the beginning of the  run. 

\%hen a , r o e r a m  is abor ted  and no r e c o v e r y  pro-  
b~ci:ires ilavf> been  p r o g r a m m e d ,  the  o p e r a t o r  wil l  

u?ual i \  !lo +o r e s t a r t  the p r o g r a n i  a t  t h r  begin- 
i1i7?g. x guod oi lerator  a lway5 looks  i n  the run  
k J U ~  o r  - n  q i h r r  o p e r a t o r  instruct ional  m a t e r i a l  
f o r  ~ , r o g r a r ; , r r ~ r ' s  ins t ruc t ions .  



'TmP,BL.F !I. 

CONTROL CONS3LE ERROR CONDITIONS 

PRIORITY a l a r m  light 
( red)  c o m e s  on manual  msde m a t i c  mode,  p r e s s  RESET 

ALARM and the AUTO port ion 
of the AUTO/MANUAL switch. 

r e s t a r t  p r o c e d u r e s ;  p r e s s  
RESET ALARM and START 
swi tches  to s t a r t  p r o c e s s i n g  

A p ~ r i t y  e r r o r  w a s  detected e s t  r e r u n  point; 
u:hiLe receivi11.- inforn;ation p r e s s  RESET ALARM and 
vl a ';lie con i ro l ie r  s e l e c t o r  START swi tches  to s t a r t  

p r o c e s s i n g  if run  book s o  

in paper - tape  r e a d e r  operat ion r e t u r n  to n e a r e s t  r e r u n  point; 
p r e s s  RESET ALARM and  
START swi tches  to  s t a r t  
p r o c e s s i n g  if run  book s o  

i n e e r  to  c o r -  
svste~-11 room overiieating w e r e  
detected on i l l fc rn~a t ion  conling 

when a i d r ~ s s e d ;  off l ine,  aci- 
d r e s s e d  p!ug not ins:alled; power  
off; malfunctiirri 



'TABLE II. (CC)NT; 

CARD READER alarm C~I-:i reader ready viheli an Make card  reader ready and 
HCH, RCF, o r  H C F  instructi::~: consult run book for  r e s t a r t  

computer halts was c.ivcn (til.~.c.y, i~;~pr:-abli:. 
card  jan:, o r  feed F!T:'CJT) 

Read I regis ter  to determine 
in a loop and all peri-  peripheral ready cir 11ot ready which peripheral  i s  involved; 

(rIetci-n;i~l.ed b y  manuz,liy s tep-  refer  to section of this manual 
pin; through the ioop) on that peripheral for  corrective 

P rograni executes sanie SAVE P swi tc l~  w'ls left on (in Engage MANUAL switch, 
instruction over and over dow:l position) turn off SAVE P switch (to 
again (P counter does 

When loading a program Processor  inay be in decimal Check maintenance panel; if 
deck of cards ,  the card  DEC MODE light i s  on, rese t  
reader  reads  one o r  two to binary mode, rerun deck 
ca rds  and halts; repeats 
condition on reruns  

If any INDEX GROUP lights 
has  been selected a r e  on, r e se t  group to zero  

men-lory location indicated by 
P counter to the A regis ter  to 
deterniine if instruction i s  
illegal. If programmer  e r r o r ,  
return program to originator. 
If machine e r r o r ,  t ry to rerun; 
if rerun fails ,  call service  

Illegal commarid in  1 is d!i ones Restar t  and t ry  to rerun pro- 
(a minus fiemorg- resetter. ',vas gram; if e r r o r  recurs ,  call 
used), indicates macl'itnt: has service  engineer 
jumped out of iCe progral:; 


