
I INTRODUCTION 

The role  of the operator of the GE-225 Information 
Process ing System i s  discussed in this manual. Infor- 
mation i s  provided about the equipment, procedures for 
operating the sys tem,  and relatedoperator duties such 
a s  record  keeping and ca re  of input and output media. 
The operator plays a most important role in the use of 
the computer system, a s  will be seen in chapters which 
follow. 

A TYPICAL COMPUTER CENTER 

inventory, and solve certain scientific problems on a 
routine basis. 

When a center i s  f i r s t  established, programs have to 
be debugged and operators have to be trained. During 
this stage of initial organization, a General Elect r ic  
application engineer will be on hand to a s s i s t  the setting 
up of operations which will soon become m o r e o r  l e s s  
routine. After the initial stage,  the operator will use 
most of the same computer programs over and over,  
some on a daily bas is  and others  at  weekly o r  monthly 
intervals. The center usually operates under the 
supervision of the computer center manager. 

Of immediate interest  to the operator i s  the main com- 
puter room where he spends most of his working hours 

A computer center i s  usually located in a main building operating the GE-225 System. He mayworkunder the 
of the organization which i t  serves.  The function of immediate supervision of a shift supervisor who con- 
the center i s  to a s s i s t  in the performance of one o r  t ro ls  the flow of work into and out of the center;  o r  a t  
more  of the clerical ,  industrial, management, and/or a large  installation, the operator may work under the 
scientific jobs of the organization. For  example, a cen- direction of a machine-room supervisor who works 
t e r  might handle a company's billing, i t s  payroll, i t s  under the shift supervisor. 

Figure 1-1. The GE-225 Information Processing System 



Adjacent to o r  located very cIose to the main computing 
room will be an a r e a  where service  en~ inee r ing  per-  
sonnel have their  office and shop headquarters. Service 
engineering personnel maintain the GE-225 Sl~stern and 
a r e  ei ther on hand o r  on call at a l l  times. 

Other a r e a s  of immediate interest  to the operator a r e  
the tape l ibrary,  the supply and storage arca ,  and the 
office of the machine-room supervisor.  At a large  
center,  the tape l ibrary i s  usually in a separate room 
and is ... anaged by a tape librarian. (Section I1 
descrioes the duties of a tape l ibrarian.)  At a smal l  
computzr center,  a single room might serve  a s  the 
tape l ibrary,  the storage a rea ,  and the office. 

A programming staff room may o r  may notbe located 
in the immediate vicinity of the computer center. 
However, the operator should know how to contact a 
programmer  for each of the center 's  majorprograms 
to obtain information, if necessary,  when difficulty i s  
encountered in the program's  execution. 

THE GE-225 INFORMATION 
PROCESSING SYSTEM 

The GE-225 Information Processing System, illustra- 
ted in Figure I- I ,  i s  a medium-sized system which 
utilizes t rans is tor  and magnetic-core components. It 
consists  of a central  processor ,  control console, and 
a complete line of input-output equipment. The system 
i s  adaptable to a wide range of businessand scientific 
applications. 
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The number and type of input-output devices associated 
with a part icular sys tem depends upon the application 
and the end resul ts  desired. This  means that operator 
duties vary somewhat depending upon the type of system 
installed. 

A typical system confiquration is i l lustratedin Fiqure Figure 1-2. The GE-225 System Using Punched Card 

1-2. Thls  systeni  uses  punched ca rds  for input and out- Input and Output 
put. The system can be expanded by the addition of 
magnetic tapes and a high-speed printer. 

The system which uses paper tape for  input and output 
is i l lustrated in Figure 1-3. Here again, the paper tape 
reader  and punch a r e  sufficient fo r  input and output, 
but the magnetic tape can be addedto enlarge the sys-  
tem's capability. This configuration is particularly 
suitable for  scientific computation, for research and 
development, and for data reduction. 



/ '  I Paoer Taoe Reader 

F i g u r e  1-3. T h e  GE-225 S y s t e m  Using P a p e r  Tape  
Input and Output 

THE CENTRAL PROCESSOR 

T h e  cen t ra l  p r o c e s s o r  ( F i g u r e  1-4) contains  a r i t h m e -  
t i c ,  m e m o r y ,  and control  sect ions.  I t s  p r i m a r y  function 
is to s t o r e  and execute p r o g r a m s .  I t  a l s o  con t ro l s  the 
var ious  input-output opera t ions  such  a s  read ing  and 
wri t ing magne t ic  t aae .  read ing  c a r d s ,  andpr in t ing .  The  
c e n t r a l  p r o c e s s o r  i s  avai lable  with t h r e e  m e m o r y  
s i z e s :  4,096; 8,192; and 16,384 words.  

T h e  control  console,  with i t s  ind ica tor  l igh ts  a n d c o n -  
t r o l  buttons, p e r m i t s  a c e r t a i n  d e g r e e  of manua l  con t ro l  
o v e r  operat ion of the  s y s t e m .  T h e  o p e r a t o r  s p e n d s  a 
g r e a t  deal  of h i s  t i m e  a t  th i s  console. H e r e ,  he  ini t ia l ly  
l o a d s  a p r o g r a m  into m e m o r y ,  m o n i t o r s  i t s  p r o g r e s s  
f r o m  m e s s a g e s  on the console typewr i te r ,  and,  when 
requi red ,  s t o p s  the r u n  f o r  c h e c k i n g o r  o t h e r p u r p o s e s .  

Computer  
Console 

F i g u r e  1-4. The  C e n t r a l  P r o c e s s o r  
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E a c h  of the var lous  input-output c l e v ~ c e s  used in the  A. 

GE-225 S y s t e m  IS described in a s e p a r a t e  sec t ion  of 
t h l s  manual .  

Card Reader 

T h e  C a r d  R e a d e r  enab les  information (such a s  b u s i r ~ e s s  
t r a n s a c t i o n s  o r  computer  p r o g r a m s )  puncher1 on c a r d s  
i n  e i t h e r  b i n a r y  o r  Holler i th  codes  t o  be fed d i rec t ly  
into computer  m e m o r y  f o r  p rocess ing .  

E i t h e r  of two types of c a r d  r c a t l r r  c.an be  ~ l s c d  in 
the GE-225 Sys tem.  T h e  400 c a r d  p e r  nlinute r e a d e r  
i s  i l lus t ra ted  i n  F i g u r e  1-5 and descr ibed  in Sect ion 
VI. T h e  high speed  c a r d  r e a d e r  i s  i l lus t ra ted  in  
F i g u r e  1-6 and d e s c r i b e d  in  Sect ion VII. The  s a m e  
o r o a r a m s  can  b e  wr i t t en  f o r  USP with e i t h e r  reader .  - 

T r a m  In addition to using the  c a r d  r e a d e r  to enter pro, 
and/or  data  c a r d s ,  the o p e r a t o r  main ta ins  a f i le  of  F i g u r e  1-6. T h r  High Speed C a r d  R e a d e r  

s o f t w a r e  p r o g r a m s  on c a r d s  (descr ibed  inSectionXV1) 
w h ~ c h  h e  u s e d  o v e r  a n d  o v e r  a q a i n f o r  routirle t>l>es of 
opera t ions .  

Card Punch 

The c a r d  punch, i l lus t ra ted  in F i g u r e  1-7, p e r m i t s  
output infortnation f r o m  the computer  to be r e c o r d e d  
d i rec t ly  on punched c a r d s  under  con t ro l  of the s t o r e d  
p r o g r a m .  T h e  punch c a n  a l s o  b e  used  f o r  duplication 
(gang punching) of cnrt ls  in  a n  off-line mode. Section 
VIII d e s c r i b e s  the car t i  punch, its capsbi l i ty ,  and 
opera t ing  f i~nc t ions  pertaininq t o  i t s  use.  

Magnetic Tape Subsystem 

The magnet ic  tape s u b s y s t e m ,  i l l u s t r a t e d i n  F i g u r e  1-8, 
is used  for both ltlput andoutput  to the cet i t ra l  p r o c e s -  
sor. E a c h  s u b s y s t e m  c o ~ l t a i n s  a marrnetic tape cont ro l -  
l e r  ;tnd fro111 oIie to e i f ~ h t  n ~ a ~ n e t i c  tape handle rs .  T h e  
subsys tem drsc r ibec i  in Sect ion M contains  a handle r  
mechanism which t r a n s f e r s  information a t  the r a t e  of 
15,000 c h a r a c t e r s  p e r  second. Other  handle rs  with 
f a s t e r  t r a n s f e r  r a t e s  a r e  avai lable .  i l g o o d o p e r a t o r  i s  
one  whose c lex te r i typermi t s  him to make  rap id  changes 
of tape r e e l s ,  f o r  t i m e  i s  of the e s s e n c e  in  computer  

F i m r e  1-51. T h e  400 C a r d  P e r  Minute R e a d e r  operat ions.  



High-Speed Printer 

Figure 1-7. The Card Punch 

The high-speed printer,  illustrated in Figure 1-9, 
permits rapid printing of reports under control of the 
stored program. It i s  used in applications where large 
amounts of output information from the computer must 
be transformed into a permanent visual record, such 
a s  tabulated listings. Nine hundred lines of alpha- 
numeric information (as many a s  120 characters per  
line) can be printed in one minute. Section X contains 
information on the printer and i t s  controller and 
describes the various operator duties connected with 
printer operation, such a s  loadingpaper and controlling 
vertical spacing. 

Paper Tape Reader and Punch 

The paper tape reader and punch, illustrated in Figure 
1-10, provides still another means for entering infor- 
mation into the memory of the GE-225 Systemand for 
recording i ts  output. The paper tape reader reads 
information represented a s  punched holes inthe paper 
tape and transmits it directly to the computer memory. 
Output information from the computer i s  punched on 
paper tape by means of the paper tape punch. Section 
XI describes the paper tape reader and punch and i t s  
ope ration. 



I 

Figure  1-8. The Magnetic Tape  Subsystem 

Figure 1-0. T h e  H i~h -Speed  P r i n t e r  Subsvstem Frgure 1-10. T h e  P a p e r  Tape  Reader and Punch 

I L-- 0 " L ' 7 1 "  
! i ~ _ l I  I '  



AUXILIARY COMPONENTS 

Auxiliary Arithmetic Unit (AAU) 

The addition of the GE Auxiliary Arithmetic Unit, 
F igure  1-11, extends the ari thmetic capability of the 
GE-225 System. This  Unit i s  part icularly useful i r  
scientif ic  and engineering applications where numer- 
ous floating point o r  double-word calculations arc  
required.  Binary ar i thmet ic  i s  described in Appendir 
A which contains a summarv of number sys tems.  
Section XII descr ibes  the AAU and the opera tor  dutie; 
connected with i t s  operation. 

of the chief advantages of the MRADS unit i s  that infor- 
mation s tored  does not have to be in any sequence, 
hence no sort ing i s  required. 

Figure 1-12. The Mass  Random Access  
Data Storage Unit 

The use  of two random acces s  cont ro l le rs ,  each having 
four disk units, adds a s torage  capacity sufficient to 
hold 275,200,000 decimal digits. SectionXlII descr ibes  
opera tor  duties in connection wi th th isper iphera luni t .  

Document Handler 

Figure 1-11. The Auxiliary Arithmetic Unit 

Mass Random Access Data Storage 

Another variation in sys tem design i s  the extensionof 
the memory capability of the cent ra l  p roces so r  itself 
by the addition of one o r  m o r e  m a s s  random a c c e s s  
data s torage  (MRADS) units, i l lustrated in F igure  1-12, 
This  unit i s  extremely valuable in applications where 
l a rge  volumes of information must  be s tored  and 
re t r ieved  per iodxal ly  with a minimum of delay. One 

The GE 12-Pocket Document Handler i s  an optional 
input device which accepts random-size documents 
encoded with a special  font of magnetic i nkcha rac t e r s ,  
called 'MICR charac ters . '  It  r eads  the magnetically 
encoded information direct ly into the memory of the 
computer ,  and s o r t s  the documents into any o r  al l  of i t s  
twelve pockets in someprede te rminedorde r .  The sys -  
tem can be used a s  a separa te  unit to s o r t  documents 
(off-line mode), o r  i t  can be connected to the computer  
with sort ing controlled by the s to redp rog ram (on-line 
mode). Although initially designed for  processing bank 
checks, the document handler can be used to g rea t  
advantage in any application where paper  with MICR 
cha rac t e r s  provides input to the computer. Two types 
of document handlers a r e  available for  use  in the 
GE-225 System. The GE 12-pocket document handler 



reads  documents a t  the rate of 1200 documents pe r  reads documents at the rate of 750 words pe r  minute 
minute. It i s  illustrated in Figure 1-13, and i s  de- i s  illustrated in Figure 1-14 and i s  described in Sec- 
scribed in Section XIV. The document handler which tion XV. 

Figure 1-13. The GE 12-Pocket Document Handler (1200 Documents /~inute)  



F i g u r e  1-14. The  12-Pocket  Document  Handler  (750 Documents  M ~ n u t c ]  

PRIORITY CONTROL a , r 

All of the  p e r i p h e r a l  equipments  just  descr ibed ,  o r  any 
combination of them,  c a n  o p e r a t e  s imultaneously in  the 
GE-225 System. T h i s  is poss ib le  because  e a c h m a j o r  
GE-225 input-output p e r i p h e r a l  device con t ro l s  itself 
and execu tes  its own commands ;  a l s o  because  a c c e s s  
to  m a i n  m e m o r y  i s  t ime-shared  by a l l  p e r i p h e r a l s .  
A p r i o r i t y  s y s t e m  in which each  unit i s  ass igned  a 
p r i o r i t y  number  p e r m i t s  e a c h  p e r i p h e r a l  to a c c e s s  
m a i n  m e m o r y  whenever  n e c e s s a r y ,  without conflicting 
with any o t h e r  per iphera l .  

* %  . 

All p e r i p h e r a l s  which do not a c c e s s  m e m o r y  d i rec t ly  
a c c e s s  i t  through a conlmon cont ro l  and data  t r a n s f e r  
channel  known a s  the  con t ro l le r  se lec tor .  The  con- 
t r o l l e r  s e l e c t o r  e s t a b l i s h e s  communicat ion between 
m e m o r y  and the p e r i p h e r a l  con t ro l le r ,  and a l loca tes  
p r i o r i t y  control  to the  var ious  units.  
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Printer 
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Controll 

The connect ions of the p e r i p h e r a l s  and t h e  c e n t r a l  
p r o c e s s o r  a r e  d e s c r i b e d  in Sect ion IV .  By u s e  of 
plug-in connec tors ,  i l lus t ra ted  in  F i g u r e  1-15, per iph-  
e r a l  un i t s  can  be connected i n  varying configurat ions 
and interchanged accordiny to the u s e r ' s  requ i rements .  
F igure  1-16 is a s c h e m a t i c  d i a g r a m  which i l l u s t r a t e s  ~'A 

a c c e s s  of p e r i p h e r a l  un i t s  to m a i n  m e m o r y  via the 
c e n t r a l  p r o c e s s o r  p r i o r i t y  control.  F i g u r e  1-15. A Plue-In Connector  Instal led 



OPERATORS' USE OF EQUIPMENT GE-225 INSTRUCTIONS 

A s  a g e n e r a l  ru le ,  the o p e r a t o r  u s e s  only con t ro l s  and 
ind ica tors  located on the e x t e r i o r  of the equipment. 
T h i s  manua l  spec i f ies  which opera t ions  may  be  p e r -  
f o r m e d  by the o p e r a t o r ,  and mentions o t h e r s  that  m u s t  
be  p e r f o r m e d  by s e r v i c e  eng ineers .  Only where  th i s  
opera t ing  manua l  spec i f ies  that  the o p e r a t o r  open d o o r s  
o r  r e m o v e  c o v e r s ,  should he  do so. The  r e a s o n  f o r  th i s  
is that  m o s t  of the i n t e r n a l p a r t s o f  the equipment  have 
exposed  e l e c t r i c a l  wir ing;  such  a r e a s  should be  a c c e s -  
s e d  only by personne l  who have e lec t r ica l  and e lec -  
t r o n i c  t ra in ing  and a r e  a l s o f a m i l i a r  with the equipment. 
I t  is in the i n t e r e s t  of safety that the o p e r a t o r  s tay  away 
f r o m  p a r t s  of equipment  out of h i s  jurisdiction. 

I t  is n e c e s s a r y  that  the o p e r a t o r  l e a r n  to identify 
the oc ta l  (binary)  configuration of the v a r i o u s  p r o -  
g r a m m i n g  ins t ruc t ions ,  par t i cu la r ly  those  per ta in ing  
to the p e r i p h e r a l  equipment. T h e  o p e r a t o r  r e a d s  
the oc ta l  represen ta t ion  of ins t ruc t ions  f r o m  the 
A and I r e g i s t e r  l igh t s  of the console,  and he e n t e r s  
ins t ruc t ions  in  oc ta l  f r o m  the console 's  option 
switches.  Appendix E contains  both a n  alphabet ic  
and a n  oc ta l  l i s t  of ins t ruc t ions  which m a y  be  used  
f o r  r e f e r e n c e  purposes .  F o r  a complete  descr ip -  
tion of the m o r e  than 150 ins t ruc t ions ,  the o p e r a t o r  
should r e f e r  to the GE-225 P r o g r a m m i n g  Reference  
Manual. 
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F i g u r e  1-16. Diagram of the GE-225 Sys tem 




