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705 GENERAL ORGANIZATION & LOGIC FLOW

The type 705 com putor is a la rge  high speed com putor that can 
take raw data and p ro ce s s  it into com pact re p o rts . The com putor can 
be divided into section s that have sp ec ific  duties^ This breakdow n o f the ; 
m achine produ ces the follow ing p arts : Input d e v ice s , m em ory , cen tra l p ro cess in g  
unit, and output d ev ices .

Input D ev ices :

Input d ev ices  are units that bring raw data into the m achine. These 
include tapes, ca rd  read ers  and drum s. These units handle raw data at 
high speeds and p lace  the in form ation  in m em ory  in the sam e sequence that 
it was on the tape, cards o r  drum .

M em ory :

M em ory con s ists  o f a box  o f fe rr ite  c o r e s . These c o r e s  are sm all 
doughnut shaped p ie ces  o f  m ateria l that can be m agnetized . If the m agnetic 
flux  in the c o r e s  flow s in one d irection  the co re  is  said to be re se t . If the 
flux flow s in the opposite d irection  the co re  is  said to be set. The co re s  
then have the ability  to retain in form ation . A  table o f term s for  a single 
co re  fo llow s:

R eset
D oes not contain a bit 

" 0 "

Off

Set
Contains a bit

m rf
On

A  co re  is  set if  it contains a bit o f in form ation .

The 705 m em ory  con s ists  o f 35 co re  p lanes. Each plane is 50 c o re s  
wide by 80 co re s  long. E ach o f the 140,000 c o r e s  can have a separate bit 
o f  in form ation  stored  in it0

The type 705 u ses a coding system  w here each num ber and ch aracter 
o f  the alphabet can be coded  with 7 b its o f in form ation . These b its are nam ed 
C ,B , A , 8 ,4 , 2, 1. A  num eric ch aracter uses the num eric bits with the C bit. 
An alphabetic ch aracter u ses the num eric bits and the A , B bits (ca lled  zone 
b its) with the C bit. F o r  exam ple:

1 1 b it, C bit
2 2 b it, C bit
5 4 & 1 bit
7 4, 2 & 1 b it,
B A  & 2 bit
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The C bit is an extra  bit that is  used for  checking p u rp oses. If a 
ch a ra cter  has an odd num ber o f b its , the C bit is added to make it even. 
The 705 can then check  all in form ation  to make sure that it has an even 
num ber o f b its . If a single bit is  dropped from  any ch aracter because o f 
som e m alfunction o f the m achine, it can be detected b e fore  the erron eou s 
in form ation  is w orked on.

Zone b its are usually shown in binary fo rm  as fo llow s:

As each ch aracter is m ade up o f a com bination o f 7 b its , then 
m em ory  with a total o f 140,000 co re s  is able to store  20,000 individual 
ch a ra cte rs . M em ory then can have 20 ,000 ch aracter loca tion s , each o f 
these loca tion s con sistin g  o f 7 co re s  for  the 7 b its o f in form ation  that 
are needed to d escr ib e  a ch a ra cter . E ach ch aracter loca tion  is assigned  a 
num ber from  0 to 19 ,999. E ach o f these loca tion s in m em ory  can be 
add ressed  by the central p ro ce ss in g  unit (CPU) and a ch aracter can be 
either read o r  w ritten at this loca tion .

M em ory has two functions. The f ir s t  is to store  the p rogram . The 
p rog ra m  m ight be com pared  to the con tro l panel in EAM  equipm ent. It 
te lls  the m achine what to do. The second  function o f m em ory  is to store 
the raw data fed from  the input d ev ices  and send it to CPU or re ce iv e  from  
CPU the usable data. This data m ay be in the fo rm  of interm ediate or 
fin ished data. If it is interm ediate data it w ill be stored  in m em ory  to 
be fed back to CPU at som e la ter tim e. If it is fin ished data then it w ill 
be taken out o f m em ory  to leave space fo r  other data. If it is fin ished 
data it w ill be given to the output d ev ices .

Central p ro ce ss in g  unit:

The central p ro ce ss in g  unit is w here data is operated  on. It has 
the ability  to add, subtract, m ultiply, d ivide, com pare and p e r fo rm  other 
lo g ica l functionso It a lso con tro ls  the addressing  system  o f m em ory  by 
using the p rogram  stored  in m em ory . It can operate on two ch ara cters  
at a tim e only. These two ch a ra cters  are supplied one by m em ory  and 
one by storage . Storage is an auxiliary  m em ory  that can store  512 ch a ra cte rs . 
It can store  only interm ediate data and can be fed only from  CPU. An 
exam ple o f CPU operation  fo llow s :

It is d es ired  to add two fie ld s  togeth er. Both fie lds and the p rogram  
w ill be read into m em ory  from  the input d ev ices . The p rogram  is decoded 
in CPU and CPU w ill now operate as d irected  by the decoded p rogra m . To 
add two fie ld s , one fie ld  m ust be in storage . R eset add one o f the fie lds in 
m em ory  to storage , one ch aracter at a tim e. Now CPU w ill take one

12 zone 
11 zone 
0 zone

A  & B (11)
A (10)
B (01)
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ch a ra cter  at a tim e fro m  both m em ory  and storage and add them together. 
The resu lt o f the firs t  two ch a ra cters  w ill now be taken and put in storage 
rep lacin g  the ch aracter that was taken out. Any ca rry  w ill be stored  as a 
bit in CPU to be added to the next two ch a ra cters  to be brought in. The 
ch a ra cter  that was brought out o f  m em ory  w ill be put back in the sam e p lace 
to be saved for  any p oss ib le  future application . When both fie ld s  have been 
added it w ill be found that the answ er has rep la ced  the fie ld  that was taken 
fro m  storage . The sum  m ust now be put in a fo rm  that is u sab le . To do 
th is, output d ev ices  are used .

Output D ev ices :

The output d ev ices  used with the type 705 are p r in te rs , punches, tapes 
and drum s. These units take in form ation  fro m  m em ory  in the 7 bit cod e , 
con vert it to the codes used with the device and put it on som e sort  o f fo rm . 
With the prin ter this would be a printed sheet o f  paper, the punch would put 
it in the fo rm  o f standard IBM ca rd s , the tape unit w ill put it on m agnetic 
tape in a 7 bit code and the drum  w ill put it on the surface  o f the drum  as 
m agnetized  spots in a 7 bit cod e .
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CPU

C lock :

The heart o f the Type 705 m achine is  the c lo ck . The c lo ck  is used 
to con tro l all functions o f  the m achine so that everything can be kept in 
tim e and operations happen in a log ica l sequen ce. It con s ists  o f a se r ie s  
o f  17 tr ig g ers  that are form ed  into an e le c tr ica l ring. A  cry sta l o sc illa to r  
feeds this ring pulses at the rate o f one ev ery  m ic r o -s e c o n d . The ring of 
tr ig g ers  is  arranged such that the o s c illa to r  pulse turns o ff a tr ig g er .
This tr igger  going o ff turns the one next to it on. The next o s c illa to r  pulse 
will turn o ff the tr ig g er  that was just turned on and this w ill turn on the 
next tr ig g er . If only one tr igger is on to start with, each tr igger  w ill be 
turned on and o ff around the ring. Once every  17 m ic ro -s e c o n d s  then, 
the ring w ill com e back to the starting point. The output o f the tr ig g ers  
in the ring can be used to tim e functions in the m achine as the ring 
p r o g r e s s e s . The 17 m ic r o -s e c o n d  c lo ck  is  broken  down into 3 m a jor d iv i
s ion s . These are read tim e, arithm etic tim e, and w rite tim e.

1C W R I T E

&  fe  f?j Rj '
1 1 I 1 _

A. fh /}« As flu A
1 1 1 I 1___I___I___

V4 Wi Wy f 
— 1— 1— 1—------1---- 1 1 I ■ i 1 1 i i i i 1 1 1

lyU s£c.

Read tim e is used to take in form ation  out o f m em ory  (Read m em ory ). 
A rithm etic tim e is used to operate on the ch aracter taken from  m em ory . 
W rite tim e is used to w rite in form ation  back into m em ory .
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705 C lock  O peration

Under the con tro l o f CPU the c lo ck  w ill run in two d ifferent m odes :

USE MODE
The c lo ck  w ill be con sidered  in USE m ode whenever the m achine is in the 
p ro c e s s  o f reading o r  executing an instruction*

MANUAL MODE
The c lo ck  w ill be in MANUAL m ode w henever the m achine is not in the p ro ce ss  
o f  reading or executing an instruction*

USE MODE OPERATION
1* Instruction T im e:

During I tim e the c lo ck  w ill generate a 17 u »s e c . cy cle  consisting  o f 5 u see , of 
READ tim e, 8 u see . o f A  tim e and 4 usee , o f WRITE tim e. The n ecessa ry  
pu lses fo r  reading a 5 ch aracter instruction  from  m em ory  and setting the p rop er 
r e g is te rs  w ill be generated by the Wave form  generator under the con tro l o f 
the I T im e line which w ill in turn be con tro lled  by the CPU instruction  tim er .

2. E xecution  T im e:
During execution  tim e, the c lo ck  w ill generate a 17 u see , cy c le  con sistin g  o f 
5 u see , for  Read, 8 u see , fo r  A rithm etic and 4 u see , fo r  W rite tim e. H ow ever, 
if  the instruction  to be executed is a TRANSMIT instruction , or an I /O  
instruction , the c lo ck  w ill generate, continually, 9 u s e c 0 cy c le s  con sistin g  
o f 5 u see . for  Read and 4 u see , for  W rite tim e. The Wave fo rm  generator 
w ill generate pu lses n ecessa ry  to execute these instructions under the con tro l 
o f  the T ransm it type cy c le  tr ig g ers  and the Read or W rite Request gates which 
w ill be generated when Read or W rite response signals are re ce iv e d  from  the 
Input/Output units.

MANUAL MODE
During the Manual m ode, the m achine w ill be idle but the c lo ck  w ill continue 
running at the 17 u see , rate continually through Read, Add and W rite tim es.
The Wave fo rm  generator w ill generate the pu lses n ecessa ry  to p e r fo rm  manual 
op era tion s. The pulses n orm ally  generated in the USE m ode w ill be su ppressed  
u n less , as in a few ca se s , they w ill not a ffect the operation  o f the m achine while 
in m anual.

705 A ddress System

The address system  used in the 705 is  a four digit address w hich w ill 
designate any position  in m em ory , an input/output unit or any o f the a d d ress 
able con tro ls . This would indicate that the a d d resses  on the 705 lie  b e 
tween 0000 and 9999. With this in mind and a lso  that the 705 has 20 ,000 
p osition s o f m em ory  storage , som e sp ecia l m ethod has to be used to designate 
m em ory  p ositions 10,000 to 2 0 ,000 . The zone o f the 1000ps ord er  o f the 
add ress is used to indicate whether a m em ory  address fa lls  in the upper or
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low er 10,000 p osition s . To be m ore  p r e c is e , no zone o f the 1000's o rd er  
o f the address designates an address betw een 0000 and 9999, while any 
zone (01, 10, or  11) in this position  designates an address betw een 10,000 
and 19 ,999.

It is a lso  n e ce ssa ry  to decide betw een the 256 p osition  accum ulator 
storage and any o f the other 15 auxiliary  storage units. The zone portion  
o f the 10's and 100's o rd er  p osition  o f the address is  re se rv e d  to make this 
d ec is ion . No zoning in both the 10's and 100's o rd er  w ill se le ct  the 256 
p osition  storage . The 15 auxiliary  storage units are se lected  a ccord in g  to 
a b inary coded  system  as indicated in the follow ing table.

Storage or
A uxiliary  Storage Zone o f A ddress

Num ber P osition s Thousands Hundreds Tens
00 256 00 00
01 16 00 01
02 16 00 10
03 16 00 11
04 16 01 00
05 16 01 01
06 16 01 10
07 16 01 11
08 16 10 00
09 16 10 01
10 16 10 10
11 16 10 11
12 16 11 00
13 16 11 01
14 16 11 10
15 32 11 11

Units

A  further stipulation is  p la ced  on the add ress system  in the 705-n am ely , 
the units o rd er  o f the address o f an instruction  m ust either be the ch aracter 
( 4 or  9. This condition  is brought about by the type o f m em ory  in the 705, w here 

all five ch a ra cters  o f  an instruction  can be read in one ch ara cter  c y c le .

Instructions:
E ach o f the operations that the type 705 can p e r fo rm  is broken  down into 2 part 

Instruction  tim e: (I tim e)
Instruction  tim e is the fir s t  part o f  the operation  w here the m achine takes 

the in struction  out o f  m em ory  and m akes a d ec is ion  as to what to do and w here to 
go in m em ory  and storage to operate .
E xecution  tim e: (E tim e)

E xecution  tim e is  the secon d  part o f the operation  w here the m achine uses 
data that was loca ted  during I tim e and does the operation .
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R efer to F igure on M em ory A dd ress C ontrols

Instruction  Tim e

During I tim e it is  d es ired  to take an instruction  that is stored  in m em ory  and 
p repare  the m achine to operate under the con tro l o f this instruction . Let us say 
that the f ir s t  in struction  is stored  in loca tion  0004.

Push the rese t key.

R esets  type cy c le  tr ig g e rs , sp ecia l tr ig g ers  and resets  the instruction  counter 
(IC) to 0004.

Push the start key.

This w ill allow  the m achine to take one m ore  idle cy c le  and then start into the 
f ir s t  instruction  tim e. During the last idle cy c le  MACI w ill be set to IC. B ecause 
the m achine now goes into an instruction  use cy c le  (I tim e) the follow ing w ill be 
done autom atically .

Set MASR to MACI (RO)

MASR con tro ls  the loca tion  in m em ory  to be read out. MASR con tro ls  the X and 
Y sw itching so that during read tim e fro m  R£ to R^ the 35 co r e s  in m em ory  se lected  
by X and Y switching are re se t . Any o f the 35 se lected  c o r e s , (loca tion s 0000 to 
0004), that w ere  set w ill send out an im pulse to turn on the m em ory buffer reg is te r  
tr ig g e rs . The m em ory  buffer reg is te r  tr iggers  now contain the same, in form ation  
that was contained in the 35 se lected  m em ory  c o r e s . B ecause it is  I tim e, ch aracter 
4 is  routed through m em ory  out con tro l to the units o rd er  o f M AR and to CR1.

Set the operation  reg is te r  (A q)

The operation  reg is te r  is set to ch aracter "0 "  o f the buffer re g is te r .

Set CR1 (A  ) o

GRl is set to ch aracter 4 o f the buffer re g is te r .
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Set MAR (A5)

The units o rd er  o f MAR is set with the sam e lines that w ere used to set CR1. 
The m em ory  out con tro l w ill always put ch aracter 4 o f the bu ffer reg is te r  on the 
m em ory  out bus during I time* The tens, hundreds and thousands position s o f MAR 
w ill be set to the num eric parts o f bu ffer reg is te r  ch a ra cters  1, 2 and 3. If there 
is a zone in buffer reg is te r  ch aracter 1 p osition , the zone w ill set the 10,000 o rd er  
o f M AR, MAR w ill now contain the address part o f the instruction  that was loca ted  
in 0000-0004 o f m em ory .

Step IC (A 6)

The instruction  counter is stepped 5. This w ill step it 5 plus the 0004 that was 
in it or step it to 0009. This is  the address o f the next sequential instruction  and 
will be saved in the instruction  counter until follow ing I tim e.

Set MACI to M AR (Wj )

MACI is now set to the add ress that is contained in M AR
.

Route m em ory  buffer re g is te r  back into m em ory .

The inform ation  that was taken out o f m em ory  during read tim e is  now routed 
through the m em ory  in con tro l and put back into the sam e p lace in m em ory . MASK 
is  still holding the address used during read tim e so that the 5 ch a ra cters  taken out 
o f  m em ory  w ill be put back in the sam e p la ce .

CÈ*Ü has now com pleted  all the functions that have to do with m em ory  during in 
struction  tim e. An instruction  stored  in m em ory  has been taken out. The operation  
part has been stored  in the op. re g is te r  and the address part has been stored  in M AR 
and M A O .

The m achine now w ill go into execute tim e under con tro l o f the operation  re g is te r . 
It w ill stay in execute tim e until the operation  being done is com pleted . At this tim e 
during the last cy c le  o f the operation , the operation  w ill route an end execu te. End 
execute w ill set the m achine to I tim e and set M ACI to the IC. At RQ o f I tim e MASK 
w ill be set to MACI and instruction  tim e w ill be repeated .

-8 -



Instruction Tim e (R e fer  to figure on storage address con tro ls)

SPC

Since any fie ld  in storage is not used during I tim e, the only thing that 
we are in terested  in during I tim e is  to determ ine whether aux. storage 
o r  storage is  to be used during the execution  o f the instruction .

SPC

The starting point counter is  an 8 stage b inary counter. The purpose o f 
this counter is to indicate the units position  o f the fie ld  in storage . Since 
there is no fie ld  in storage in itia lly  SPC can assum e any random  num ber.

Set SSR (A q)

At Aq o f I tim e the 4 tr ig g ers  in SSR w ill be set to the zones o f  ch aracter 
2 & 3 o f m em ory  buffer r e g is te r . These zones w ill determ ine the aux. storage 
unit to be used during E tim e. If there is no zone in the p osition s , the m ain 
storage w ill be used .

SE T SAC to SPC or to SSR (W x).
SET SAC to SPC.

If there are no bits stored  in SSR there w ill be no input to the se lect  aux. 
storage  c ir c u it s .  The se lect  aux. storage c ircu its  con tro l X and Y switching 
and a lso  con tro l the SAC setting c ir cu its . If there is no input to the se le c t  aux. 
storage c ircu its  then SAC is  con tro lled  to set to SPC.

Set SAC to SSR.

If there are bits in SSR, the se lec t  aux. storage c ircu its  will con tro l SAC in 
such a m anner that the 16, 32, 64 & 128 tr ig g ers  are set to the in form ation  co n 
tained in the 4 tr ig g ers  in SSR. The se lect  aux. storage c ir cu its  further con tro l 
SAC so that the 1, 2, 4, & 8 tr ig g ers  are  reset o ff . SAC now contains either 
the address o f som e aux. storage unit or  the address in m ain storage o f the units 
p osition .

Set SASR to SAC (R 0).

At R 0 tim e o f the firs t  execute cy c le  SASR w ill be set to SAC and through 
the X and Y sw itching w ill se lecte  som e ch aracter in storage . During read tim e 
tim e o f this f ir s t  execute cy c le  that ch aracter w ill be brought out and set into the 
storage bu ffer re g is te r .
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Execute T im e

During execution  tim e CPU w ill operate under con tro l o f  the op . re g is te r .
The general flow  o f in form ation  w ill be fro m  either o r  both m em ory  and s to r 
age to their resp ective  buffer re g is te r s . F rom  here the in form ation  in buffer 
re g is te rs  w ill be sent to CR1. The inform ation  fro m  storage buffer reg ister  
will be sent to CR2. CR1 a n d /or  CR2 w ill be sent to the adder c ircu its  and 
a single resu lt is generated. This resu lt w ill be set in the resu lt reg is te r  and 
then be sent to eitfier storage or m em ory .

Under con tro l of the op . re g is te r , lines w ill be routed to operate the v a r 
ious functions that the m achine can p e r fo rm . The lin es that can operate on m em 
ory  are as fo llow s :

Read M em ory

If this line is  routed, 5 ch a ra cters  w ill be read from  m em ory  and stored  in 
the m em ory  bu ffer reg is te r  during read tim e.

If CPU is operating in RAW tim e, CR1 w ill be set to the m em ory  out busses 
at A 0.
If CPU is operating in RW tim e and either WRITE REQUEST or  TRANSMIT 
1, CR1 w ill be set to the m em ory  out bu sses at Wo.
If the m achine is operating in RW tim e and either READ REQUEST or TRANS
MIT 2, CR1 w ill not be re se t  o r  set to the m em ory  out b u sses .
The ch aracter p laced  in CR1 is con tro lled  by the address in MASR.

READ STORAGE

If this line is routed, 1 ch aracter w ill be read from  storage and stored  in the 
storage bu ffer reg is te r  during read tim e.

If CPU is operating in RAW tim e, CR2 w ill be set to the Storage out busses 
at A o.
If CPU is operating in RW tim e and either WRITE REQUEST or  TRANSMIT 
1, CR2 w ill be set to the Storage out bu sses at Wo.
If CPU is operating in RW tim e and either READ REQUEST or TRANSMIT 2, 
CR2 w ill not be set to the Storage out b u sses .

ERASE MEM ORY

If this line is routed, 5 ch a ra cters  w ill be read from  m em ory  but w ill not be stored  
in the buffer re g is te r . Routing this line w ill a lso  suppress the resetting  o f the 
m em ory  buffer re g is te r . Thus the buffer reg is te r  w ill contain the 5 ch aracters  
stored  there during the p rev iou s read tim e and the 5 ch a ra cters  read out during 
the cu rren t read tim e w ill have been e ra sed .
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RESULT TO MEMORY:

If |bis line is routed, the ch aracter stored  in the resu lt re g is te r  w ill be w ritten 
into m em ory  at the address sp ecified  by the m em ory  address se lect  re g is te r . 
F our o f the five ch ara cters  stored  in the m em ory  buffer reg is te r  w ill a lso  be 
w ritten  into m em ory  at their fo rm er a d d resses . If this line is not routed, the 
5 ch a ra cters  stored  in the m em ory  buffer reg is te r  w ill be w ritten  back into 
m em ory  at their fo rm e r  a d d resses .

RESULT TO STORAGE

If this line is routed, the ch aracter stored  in the resu lt reg is te r  w ill be w ritten 
into the storage at the address sp ecified  by the storage address se lect re g is te r .

If this line is not routed, the ch aracter stored  in the Storage buffer reg is te r  w ill 
be w ritten into the storage at the add resss sp ecified  by the Storage A ddress 
Select R eg ister .

The m em ory  and storage address con tro ls  are under the con tro l o f instruction  
tim e and under con tro l of the operation  being p erform ed  during execute tim e. A 
sum m ary o f these counters and re g is te rs  and h&w they are operated  fo llow s.
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M em ory  A dd ress  R egister (MAR)

The m em ory  address re g is te r  is a 17 stage tr igger  re g is te r  representin g  a 
5 digit b inary coded  decim al a d d ress . (The units, tens, hundreds and thousands 
o rd e rs  each  con s ist o f  four tr ig g ers  which store  one binary coded  d ecim al digit 
in 1, 2, 4, 8 code fo rm . The ten-thousands ord er  con s ists  o f only one tr igger  to 
store  a 1 or a O in that o r d e r . ) M AR w ill contain the address part o f the instruction  
being executed  and w ill re ce iv e  its in form ation  fro m  one o f two so u rce s . In 
autom atic operation  M AR w ill be set to the M em ory B uffer R eg ister  outputs during 
instruction  tim e. I TIM E). In manual operation  M AR w ill be set to the M em ory 
A dd ress S elector sw itches loca ted  on the con so le .

Thé inputs to MAR from  the m em ory  buffer re g is te r  (MBR) w ill be connected  
as fo llow s :

M AR - 1 Mem,
M AR - 2 M em
M AR - 4 M em
M AR - 8 M em
M AR - 10
M AR - 20
M AR - 40
M AR - 80
M AR - 100
M AR - 200
M AR - 400
M AR - 800
M AR - 1000
M AR - 2000
M AR - 4000
M AR - 8000
M AR - 10,000

Out Bus - 1 
Out Bus - 2 
Out Bus - 4 
Out Bus - 8

MBR 3-1 
MBR 3-2  
M BR 3 -4  
M BR 3 -8  
MBR 2-1 
MBR 2 -2  
M BR 2 -4  
M BR 2-8  
MBR 1-1 
MBR 1-2 
MBR 1-4 
M BR 1-8
MBR 1 - A and M BR 1-B

(M BR 4 -1 ) 
(M BR 4 -2 ) 
( M BR44-4) 
(M BR 4 -8 )

The outputs o f MAR w ill be used to set a d d resses  into the m em ory  address counter^ 
the instruction  counter and the se lection  re g is te r . The units o rd er  o f  M AR w ill 
a lso  p rov ide outputs for  the C ontrol instruction .

M em ory  A ddress Counter 1 (MAC 1)

The M em ory  A ddress Counter is a 17 stage tr igger  counter representin g  a 5 digit 
b inary coded  decim al a d d ress . It con tro ls  the m em ory  address o f  the ch aracter 
being read fro m  or  w ritten into m em ory  during any given m achine cy c le .

MAC 1 w ill p e r fo rm  the follow ing stepping functions: '

Step + 1 
Step - 1 
Step + 5
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When stepping + 5, MAC 1 w ill have p rev iou sly  been set to an address 
which has a four or  a nine as its units o rd er  digit.
The stepping o f MAC 1 w ill be con tro lled  by the CPU sequence con tro l 
c ir cu its  by conditioning one o f the follow ing routing lines® The voltage 
lev e l o f the line w ill be +10 when routed and not higher than -20 when 
not routed.

Step MAC 1 + 1 
Step MAC 1 - 1 
Step MAC 1 + 5

MAC 1 w ill have c ir cu itry  for  setting its tr ig g ers  to the contents o f 
the M em ory A ddress R egister (MAR) or  the Instruction  Counter (IC). 
This w ill be done under the control o f the CPU sequence c ircu its  by 
conditioning one o f the follow ing routing lin es . The voltage leve l o f 
the line w ill be +10 when routed and not higher than -20 when not routed.

Set MAC 1 to MAR 
Set MAC 1 to IC

Only one o f the five routing lines for  con tro llin g  MAC 1 w ill be routed 
by the CPU se q u e n cf control c ircu its  during any given m achine cy c le .

M em ory  A ddress Counter - 2 (MAC 2)

MAC 2 w ill a lso  determ ine the m em ory  address during certa in  type 
m achine cy c le s  under the con tro l o f CPU. MAC 2 w ill step +1 and 
+5 and w ill have c ir cu itry  for  setting its tr ig g ers  to the contents o f 
the m em ory  address re g is te r . The follow ing routing lines w ill con tro l 
the stepping or setting o f MAC 2.

Step MAC 2 +1 
Step MAC 2 +5
R eset and set MAC 2 tó M AR

This counter w ill be reset to 00000 be fore  setting. No m ore  than 
one o f the three lin es w ill be routed during any one m achine cycle®

M em ory  A ddress Select R egister (MASR)

MASR is a 17 stage trigger reg ister  and stores  the m em ory  address 
o f  the ch aracter being read from  m em ory . The MASR tr ig g ers  w ill 
be set to the contents o f either MAC 1 or  MAC 2 at RQ tim e. No 
routing lin es w ill be used to con tro l MASR0 The setting pu lses fo r  
setting to MAC 1 or MAC 2 w ill be generated autom atically  in the V  
W aveform  G en erator.

-13-



Instruction  Counter (IC)

The Instruction Counter keeps track o f the address o f the instruction  
to be executed  next. It is a 14 stage counter which rep resen ts  a 5 
digit b inary coded  decim al ad d ress . The units and ten-thousands 
o rd e r  con s ist o f  1 tr igger  each . The units o rd er  tr ig g er  rep resen ts  a 
4 in the units o rd er  when it is o ff and a 9 in the units o rd er  when it 
is  on. The ten-thousands o rd er  tr ig g er  w ill rep resen t a 1 o r  a^t 
in that o rd e r .

IC w ill have c ir cu itry  for  setting its tr ig g ers  to the contents o f the 
m em ory  address re g is te r . A ll tr ig g e rs  w ill be r e s e t -o f f  b e fore  se t
ting. IC w ill step +5 during each  I tim e c y c le . The setting o f IC to 
M AR w ill be con tro lled  by the routing line R eset and Set IC to MAR. 
This routing line w ill be conditioned during end «xecu te  tim e only.

Starting point Counter (SPC)

SPC is an eight stage binary counter which con tro ls  the starting 
point o f storage (cod ed  00). This counter can step +1, -1 
and 128 under the con tro l o f  routing lin es :

Step SPC +1 
Step SPC -1 
Step SPC 128

Storage Select R egister (SSR)

The SSR is  a 4 stage tr igger  reg is te r  which determ in es w hich o f the 
16 Aux. storage w ill be used during execution  tim e. It is  set during 
I tim e to the zone b its (A  & B) o f both the tens and hundreds o rd e rs  
o f  the address part o f  the instruction .

The inputs o f  SSR fro m  the m em ory  b u ffe r -re g is te r  w ill be connected  
as fo llow s :

This re g is te r  w ill be rese t at R 0 during instruction  tim e and w ill be 
set at A0 .

Storage A dd ress Counter (SAC)

The SAC is  an eight stage binary counter which con tro ls  the address

SSR - 1 
SSR - 2 
SSR -  4 
SSR - 8

M BR 3 -A 
M BR 3-B  
M BR 2 -A 
M BR 2 -B
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o f the ch aracter being read fro m  storage . It can step +1,
-1  and 128 under the con tro l o f routing lin es :

Step SAC +1 
Step SAC -1 
Step SAC 128

The seting o f SAC w ill be under the con tro l o f the routing lin e , SET 
SAC to SPC. When this line is routed and SSR is 0000 coded , SAC 
w ill set to SPC. If Set SAC to SPC is  routed and SSR is not 0000 
then the 128, 64, 32 and 16 stages o f SAC w ill be set to the 8, 4, 2, 
and 1 stages o f SSR resp ectiv e ly  and the 8, 4, 2, 1 stages o f  SAC w ill 
be set to 0000.

Only one o f the stepping or setting routing lin es w ill be conditioned at 
the sam e tim e.

Storage A dd ress Select R eg ister (SASR)

SASR is an eight stage reg is te r  w hich stores  the address o f the ch a r 
a cter  being read from  storage . SASR w ill be set to the contents o f 
SAC at RQ o f every  m achine c y c le .

Select R eg ister (SR)

The SR is  a 16 stage tr ig g er  reg is te r  w hich holds the add ress o f the 
Input-Output unit se lected . It is  set under the con tro l o f the routing 
lin e . R eset and Set SR to M AR. When this line is  routed the se le c t  
re g is te r  w ill be re se t  to 0000 at RQ and then set to M AR at W2 tim e.
The output o f each  o f its tr ig g ers  w ill drive circuitJTy in the Input- 
Output units.

T im ing-Stepping

During a 17 u see, use cy c le  the counters w ill be stepped by a ( - )  A6-W 1 
p u lse , the stepping occu rr in g  at A  6 tim e.

During a 9 u see , use cy c le  the counters w ill be stepped by a ( - )  R3-W1 
p u lse , the stepping occu rin g  at R3 tim e.

Both o f these pu lses w ill appear on the sam e line com ing to the counters 
fro m  the w aveform  gen erator. H ow ever they w ill be generated as p o s i
tive p u lses and inverted  at the cou n ters.
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T im in g- Setting

During a 17 u see , use cy c le  the counters w ill be set with an A6-W 1 
p u lse , the setting occu rin g  at W1 tim e. During a 9 u see , use cy c le  the 
coun ters w ill be set by an R3-W 1 p u lse , the setting occu rin g  at 
W1 tim e.

T im in g -R eset

M AR w ill be re se t  by Instruction R eset, w hich w ill o ccu r  only during 
I tim e at RQ (D2).

IC w ill be re se t  only when R eset and Set IC to M AR is  routed . The 
resettin g  w ill be done with an RQ (D2) pu lse .

SR w ill be re se t  only when R eset and Set SR to M AR is routed . The 
resettin g  w ill be done with an R0 (D2) pu lse .

MAC 2 w ill be rese t only when R eset and Set MAC 2 to M AR is routed. 
The resetting  w ill be done with an RQ (D2) pu lse .

SSR w ill be re se t  by Instruction R eset during I tim e.
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5CS IgA 0 6 S 0 L £ f £  
70S CORE STORAGE DIAGNOSTIC

1.0 GENERAL
1.1 CS 19A Is  based on the fa c t  th at In a core p la n e , h a lf s e le c te d  cores 

«re undergoing a change o f flu x  ami are inducing v o lta g es  in to  the sense winding. 
This induced vo lta g e  can subtract from a wanted s ig n a l,  i . « ,  , a s e le c te d  core con* 
gaining a one; or i t  can b u ild  up to  a value to  be sensed a* « one, even though 
the se le c te d  core contained * *ero.

1 .2  The t e s t  f i l l s  Memory with characters arranged sc  that i f  a s e le c te d  
core contain» a "one", as many as p o ss ib le  o f the h a lf  s e le c te d  cords put out cp- 
posing v o lta g e* , and I f  the se le c te d  core b«* » aero, the otheer h a lf se lec ted  
cores put out a id ing v o lta g es  to  try  to  add up to  « "one* p u lse .

1 .3 .  The t e s t  reads f iv e  characters a t a time by «sens o f m compare in s tr u c 
t io n , however, the r e su lt  o f the comparison i*  not used *• an error in d ica tio n  
rather the CR-1 code cheek and machine check c ir c u it s  are the error in d ic a to r s ,  
la  the case o f the. 1-6 p attern , the l  h i t ,  2 b it  and 4 b it  planes are being te s te d ,  
i f  the f iv e  character* in terrogated  are one®, the two b it  end four b it  cores were 
a t taro . Too much n o ise  on those two planes could cause erroneous read out and 
a redundant character would b« sensed. After the in terro g a tio n , the ones are r e 
placed by s ix e s ,  s e t t in g  the two and four b i t  c o res , and pu ttin g  the one b it  core 
at eero . The am«e f iv e  character* are in terrogated  «gain by compare. Thu* each 
o f the cores in the three planes i s  checked for it*  performance, a t one and at 
aero.

2 ,0  DESCRIPTION OP PROGRAM
2.1 Pro® addresses 18009 to  18154 the program loads a u x iliary» terage  un its  

to  be used *® counters or for address m od ifica tion . Reference w i l l  be made to  the©.
•** they * t v  used.

2 .2 .  Addresses 18159 to  18269 are used to  f i l l  18000 p o s itio n s  o f memory with  
the t e s t  p attern .

2 .2 c l  The b asic  step* in  f i l l i n g  memory are those between 1816$ end 
18199. This i s  a loop , wherein 100 character* are transm itted to  ten  
successive, f ie ld s  In memory, r e su lt in g  in  a 1000 character f i e ld .
The i n i t i a l  rece iv e  address i s  s e t  from ASU 1.
The rece iv e  address i s  increased by 100 from ASU 4 .
The counter for keeping count o f the ten passes i s  ASU 3. A su ccessfu l 
TkZ addressed to  a u x ilia ry  storage s ig n a ls  the com pletion o f ten passe*
through the loop ..

2 , 2 . 2  A larger loop, contain ing the b a sic  loop i s  co n tro lled  by ASU 7. 
This ASU i s  reduced by one for each 1000 character p a ss , and interrogated  
by * TR2. I f  the TRZ does not occur a r e p e t it io n  o f the 1000 character  
loop i s  made. The r e s u lt  o f th is  loop is  to  p lace 4000 characters in
••mory.

Each 1000 character pas* transm its a s l ig h t ly  d if fe r e n t configu ration  
of the t e s t  pattern  as the TMT address i s  increased by 105 in th is  loop. 
iThfe 105th character i s  « record mark - however, as the RCV address (s
increased by only 100, «the pattern  is  entered s u c c e s s iv e ly .)  The TMf 
address Is Increased by sn add memory in s tr u c tio n , from ASU 5,



2 .2 .3  ASü 1 e x er c ise s  con tro l over the two prev iou sly  described loop s. 
Ifc contains a fou r, and i s  reduced by one for each pass through the sec»  
end loop ( 2 .2 .2 ) .  I t  i s  compared aga in st a constant 2:
A fter the f i r s t  4000 character pass a TRH occu rs, r e se tt in g  ASU 2 and 
ASU 3 for another 4000 ch aracters.
After the second 4000 characters a TEE occu rs, s e t t in g  ASU 2 to  a 2 , and 
ASU 3 to  10 to  cause only 2000 characters to  be transm itted .
After the th ird  (2000) p a ss , ASU 2 and ASU 3 are r e se t  to  4 and 10 r e 
s p e c t iv e ly , to  transm it another 4000 characters^.

The fourth and f i f t h  passes are the same as the f i r s t  two.

A fter the f i f t h  p a ss , a TRP a t address 18229 now fin d s ASU 1 negative  
and tra n sfers  to  the te s t in g  portion  o f the program.

A fter each major p a ss , ASU 12 res to res  the TMT address to  the i n i t i a l  
address o f the f i r s t  t e s t  group.

2 .3  T estin g  i s  accomplished by comparing f iv e  characters o f memory aga in st  
e ith e r  ASU 7 or 8 , which have been loaded w ith the t e s t  ch aracters. What 
t e s t  characters are being used i s  s ig n a lle d  by ASU 11, i n i t i a l l y  loaded with  
a 3. Compared aga in st a constant 2 a TRH s ig n a ls  the f i r s t  p attern  (1 -6 ) ,
* TRE the second (6-H ), and NO TRH or TRE, the th ird  pattern  (1 -HO

2 .3 .1  At step  18334 a compare i s  made aga in st ASU 8 con ta in in g , for  
example, f iv e  ones. Errors would cause CR-1 code checks and machine
check s.

I f  a TRE can occur, memory i s  s e t  to  s ix e s  and compared aga in st ASU 8 
again . Errors would again be CR-1 code checks and machine checks.

Thus the addressed cores in  planes 1 -2-4  o f each character have been 
te s te d  when they contained ones and the zero s . The other ones and 
s ix e s  s e t  up the con d ition  ca lcu la ted  to  g ive  the most n o ise  on the 
sense winding.

2 .3 .2  The compare in str u c tio n s  and the unload In stru ctio n s shown by 
a s te r isk s  are increased  by 005 from ASU 9 and 10, In terrogate the next 
f iv e  ch aracters. A lso , ASU 1 which now contain s 3600 i s  reduced by 
one. When i t  becomes a xero , i t  s ig n a ls  th at a l l  18000 characters have 
been checked. A IRE i s  made to  18429.

2 .3 .3  At 18429 the TMT address i s  Increased by 105. I t  had been l e f t  
a t the beginning o f the la s t  group o f the t e s t  pattern  ju s t  f in ish e d . 
Adding 105 to  i t  puts i t  a t the beginning o f the. f i r s t  group o f the 
new t e s t  p attern .

In step  18444 an ADM in s tr u c tio n  changes the a u x ilia ry  storage u n it  
address used in  step  18104, to  now unload the i n i t i a l  address o f the 
new t e s t  p a ttern .

2 .3 .4  A fter a l l  three t e s t  patterns have been used , i t  i s  p o ss ib le  to  
repeat the t e s t ,  or to  c a l l  on the reader for the next program, under 
con tro l o f A ltera tio n  sw itch  00914.
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HOOSEKIEÏING
18009 SET B
18014 LCD 8
18019 SET »

! 18024 t o e 3
18029 SCI B
18034 LOO B

' 18039 SET. 8
. 18044 L W 8

18049 SKI 8
: 18054 s e t B

1805 9 SET »
. 18064 KAS H

18069 KAS
18014 KAB H
18079 SET B

i 18084 LOO 9
18089 SET 8

: 18094 LOO 8
•• *8092 KAD 8

18104 *JNL 7
19109 LOO 8
18114 ÜSL 7

• 18219 UHL 7
IC « 4 m n 7
18129 UML 7
18134 Ö*L 7
18139 UHL 7

! 18144 om . *
ï 18149 KAD H
: 14134 «HL 7

( j b

üoStk
t9ÏÏk

19?%;
oooSk
i  9 ? « i

i

18J02:
000(54 ■ 
isfjfr
00004 ■
I94Ï 3 :

./5T 
19800i 
18239; 
18334k* 
18554! 
1815$:
u it*  ■
w iL
i s m :
18489; 
18174j
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■{ 8 j
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*w - S 69561
99561

^^99999999HHH1BHHHHHH99999 6ÏÊ6I
99999HHHHJ899999HHHI8ÏS18HHH 9$7’6I
9999999999HHHHBHHHHH99999 69Z61

WH - S W«6 t
HHHHB9999999999HHHHHHHHHH $££6t
9999999999HHHHÏ»99999HHH83B 9X£61
0£«aH9999999999lfflHHHBlïHHH $8161:
99999HHHHB9999999999H1HHB 99161

WH - S 5CÏ6Ï
aeSffiH9999999999HHaHH99999 95X61
SlÖffi!HlBHHHH9999999999HHHH]i8 60161
MHHB99999BHHHI)I9999999999 98061
SHKHHHHHHH9999999999HHBKS 6Ê06T

WH - S 95061
99999HHHHWQ(ÏHHHH9999999999 6?06t
HMHHfiHHHEIS99999KHHHW99999 <70061
99999HHHHHHHHHM9999999999 $£681
HHIHlffiH99999HHHHH8DiïBïïH99999 ^5681

WH - S 6Z681
101199999999991X11199999 92681
000009999999999100 66881
001999990019999999999 91881
000009999999999001 69881

WH * 8 92881
99999000009999999999 61881
000009999910099999 9618T
99999000009999999999 69181
001999990000099999 99181

WH - S $U8t
999990000099999100 9U8I
99999999990O O O099999 $8981
999991009999900000 <*9981
oim>9ö90999110 lO0199999 65 981

WH - S 91981
100999999999900000 $0981
99999999990111999891101 98881
001999999999900000 $8981
889990109999899999010 95581

0095 9 90581
5000 9 £0581

t 9 86981
01 9 I698I

9 9 56981
t 9 96981

5010 9 £$981
9000 9 68981
0010 9 58981

1 «9 18981

strain iNvxsiKX)



19374
19399
19424
19449
19454
19479
19504
19529
19554
19559
19584
19609
19634
19659
19664
19689
19714
19739
19764
19769
19774
19779
19784
19788 18514 8514 
19792 18934 8934 
19796 19354 9354 
19800 18179 8A79
19804
19805 
19809 
19813

HHHHHlllin illlH H H H H im i

HHHHH11111HHHHH1111111111 
HBHHHHHHHH1111111111HHHHR 

S - RM
11111HHHHHHHHHH1111111111 
HHHHHHKHHH11111HHHHH11111 
11111HHHHHHHHHH1111111111

S - RM
lllllfflfflHHHHHHlllllHEHHH
1111111111HHHHHHHHHH11111
1111111111HHHHHHHHHH11111 

S - RM
HHHHH1111111111HHHHHHHHHH 
1111111111HHHHH11111HHHHH 
HHHHH1111111111HHHHHHHHHH 
11111HHHHH1111111111HHHHH 

S - RM
11111
66666
HHHHH

0000
2
0004
0004
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A C C l ’ M I ' U T O »  AND A Ü X S U A R K  S T O R A G E  T E S T

.Pt/RAOSE l’o so l -:p «t p a t t e r n  ia  get the  w o rs t  p o s s ib le  n o ise  c o n d i t io n s . To do 
th is ,  a 5 Ï2  c h a r a c t e r  p a t t e r n  is  d e v e lo p ed  it* m e m o r y  and  th e n  lo a d ed  
ami u n lo ad ed  N o ise  co n d i t io n s  w ill c a u s e  re d u n d a n t  c h a r a c t e r s  to  be 
u n lo a d ed  g iv ing  CiU* code c h e c k s ,  and  m a c  hitte s to p  E a c h  pos it  ior 
of s to r a g e  1 » c o n p i e  m e  « te d  to  c h ec k  i t s  r e a d  out a t ' a e r o  a s  w e ll  a s  at 
1' cvm

Prog r a • Steps ’

00v' 44 .Locate ‘-.iM, p n » t  identilicatio.*-', h a l t .

ré,; Ki

001 7

'04 v-r

CO’LL?

00f( A 4

00694

00729

Set 3 L r ^ e  into n a t te r s  in d ica to r  ana load a d o r e s s e s  n> i i r s t  pact* r • < 
unload into pai>«rn gn a e r a to r

D evelop  pettex-n, e x p an d in g  it £t- 5,14 chore» ‘e s «

S ?t c o u n te r  foe  s ig n a l l in g  end &> p a t t e r n .

h o \d  a d d r e s s  o? b eg inn ing  of p a t t e r n .

C on  p a r e  pa tte r*  .indicator a g a in s t  a two .'■■ J R.H j«ow a te e  L.rst 
p a t te rn .  A 1 kK  in d ic a te s  the seco n d  p a tte rn , and  no Transit*, r in d ic a te s  
the  th I rci pa i ' e.r »

L oad  a one , then  a. six. in to  Ac<am uS ato r  C o m p a r e  a g a in s t  f i r s*  c h a r 
a c t e r  i*> p a t t e r n  D epend ing  on res t* It o f c o m p a r e  • a c o m p le m e n t  c h a r  
a d e r  w il. fee u n lo a d ed  in to  m e m o r y  p o s it io n .

Se t le f t  25> in  A c c u m u la to r  and 2*>S> 1». AS IF 1 'Load p a t t e r  •" and  th en  
o n lo a d . A i ' jdurdan t c h a r a c t e r  r e a d  out on the  »■•,< 'o ad o p e r a t io n  wiki 
be the  indie a to* of a f a i lu r e  and  w ill  c a u s e  a m a c h in e  s to p  T he c h a r  • 
a c te ?  in. e r r o r  w il l  be d is p la y e d  in  the  GR2 neons  and  the  a d d r e s s  oi 
the  i n c o r r e c t  re a d in g  w il l  be d is p la y e d  in  the  SAC n e o n s .

i n c r e a s e  c o m p le m e n t in g  a d d r e s s e s  to n ex t position . T r a n  s t e r  to  0Q5d9 
to  r e p e a t  th is  p a r t  of the  p rog ram .

S u b t r a c t  o«« t ro m  l a t t e r »  in d ic a to r  If a ll p a t te r n s  have  b een  checked , 
go to  00769 Jf not m od ify  p a t t e r n  g e n e r a to r  a d d r e s s  a t  00329, 00.174 
T r  a a s  f e r  to 0 0 329

P r i n t  1Z a s  a  pas® in d ic a t io n  
program.

00769 T r a n s f e r  to  00204 to r e p e a t  ertlxrs



P a g e  3 ©

H O U SE K E E PIN G
00244 SET B 000.1
00249 LOD 8 00878
00254 U N L 7 00845
00259 U N I 7 00853
00264 S E T B 0005
00269 LOD 8 00779
00274 UNL 7 00004
00279 S E L 2 0500
00284 WR R 00815
00289 H L T J 9999

}______ if  V
P R E P  TO GEN F IR S T

P A T T E R N
00294 RAD 4 .t 007? 6
00299 ST F 00^97
00304 SE T B 0004
00309 LOD 8 00784
00314 UNL 7 00329
00319 LOD 8 00789
00324 UNL 7 00374

------------------ |

i

■
G E N E R A T E P A T T E R N
00329 LOD 8 fOOOOQ)
00334 UNL 7 00910
003 39 UNL 7 00906
00344 UNL 7 00902
00349 UNL 7 00898
00354 UNL 7 00894
00359 U R L 7 00890
00364 UNL 7 00886
00369 UNL 7 00882
00374 LOD 8 100000)
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LOAD PROGRAM

5LD001

A ltera tio n  Sw itch es: No a ltera tio n  sw itch es  used  - se t to d ic ta tes  of p rogram .

C heck Sw itch es: A ll auto stop .

P ro ced u re: Load loading ca rd s in card  read er  fo llow ed by p rogram  c a rd s .
AM • ' '.’Y -/-> ■ ....

V S e le c t card  read er  (2 00100) «**«'■*•*€<
Read into 00000 (Y 00000) j**yJ&*% 1 *

jjfij R eset * “
Start

Load p ro g ra m  w ill read  in  its  own second  card and r e lo c a te  i t s e l f  in  upper 
m em o ry . It w ilJA ick  up the f ir s t  p rogram  card  and type out the id en tifica tio n  for 
v e r if ica t io n , Itr p i l l  then p ro ceed  to p ick  up the length  in d icated  in  co lu m n s 14 and 
15 of each  ca rd .fin  A c c . Stor^) and se t  ASU 12 le ft th is amount to  tra n sm it that 
m uch of the rem ain in g  p ortion  of the card  to the startin g  m em ory  a d d re ss  ind icated  
in co lu m n s 10 through 13 of the card .

If the loild p rogram  en cou n ters a 00 punching in co lu m n s 14 and 15 of a card , 
it w ill tra n sfer  to the f ir s t  in s tru c tio n  of that card (w hich w ill be loca ted  at m em ory  
a d d re ss  1869V »

If it i s  d e s ire d  to load subsequent p ro g ra m s without reload ing the load p rogram  
(provid ing that the p rogram  run has not a ltered  a d d r e s se s  18590 through 18784 of 
the m aohine^.t T h is 'm a y  be done by:

* '
M anually tra n sferr in g  to 18594. (1 18594)
And d ep ress in g  "Start".

T he load program  w ill load any a d d ress  from  00000 to 18589. It can load, but 
w ill d e stro y  i t s e lf ,  a d d r e s se s  00000 through 18719 providing that the in form ation  
d estin ed  for any a d d ress  w ithin the 18590 to 18719 range i s  contained in  the very  
la s t  card  o f the p rogram  deck.

Xr tan qho /add dJJrasci / f W  /fjf? witiy T̂ qa/ effdyi
0 r\ i t s  c / f "  -
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705 ASSEMBLE PROCESS - Part I

INPUT-OUTPUT
A„ Tape 0200 contains assembly program in four records: Part I,

Pe rt ÏI, Part 111 and Part IV or V.
B. . Entry records for program to be assembled are contained on tape

0201 or cards or both.
C. Tables Bi, Cl, B2, C'2 will be written on tape 0203, for use in 

Part If., as up to four records.
D. T ie first 1000 Entry Records, partially assembled, will be written 

on taps 0202; the remaining entry records will, be written on tape 
0204.

ASSEMBLY PROCESS
tT A. Entry records will be read from tape or cards and. processed one ^

' y  at a time, iff both inputs are used, records will be merged by
symbolic location. A class zero will delete an entry with match- ^  ' ' 
ing symbolic locations.

H B. Assignment of actual locations v/ill be carried out for each entry
by initializing a location counter with a class 6 entry, and stepping 
same by the length of each entry.

C. Actual operation codes for instructions m il be looked up in a table 
oi‘ mnemonics.

D. Entries will, be checked fo r
1. Sequence of symbolic locations.
2. Duplication of symbolic locations.
3. Impossible operation codes.
4 Impossible mnemonic codes.
5.. A program which exceeds memory.
6. A program which exceeds the capacity of the tables used 

in the assembly process.
7. A blank address in a class blank instruction.
8. An actual address greater than 1S999.
9. Instructions which call for operation in an ASU but should 

use the accumulator.
10. An ASU address greater than 15.

E. The first 1000 partially assembled records will be written, one at 
a time, on tape 0202; and the rest written on tape 0204,.

F. Tables for looking up symbolic addresses during Part II will be 
developed from actual locations assigned to alL entries; and, since 
these tables may exceed the capacity of memory in Pari: 1, they 
will be written on tape 0203 for use in Part. n .

G. Summary of tables developed during Part I.
1. S ix Table

A table of class 3 entries, called the breakpoint or 6 table, 
and consisting of a symbolic location and an actual address 
for each class 6, is developed to enable the assignment of
act ual addresses to symbolic class 6 entries.
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2. Table A
A table containing a reference address, of four positions, 
for each major symbolic group, called Table A, will be 
developed and stored in upper memory to provide a s ta rt
ing point for the search for the actual address of a given 
entry in Part 33. Four positions of this table are pre
assigned to each major group to facilitate look-up. The 
reference address will locate the first entry for a parti
cular major group in Table D, which in reality is Table 
B re-positioned, during Part EL

3. Table B
A table developed from symbolic locations and actual loca
tions from which actual addresses may be calculated or 
found during Part H. Entries to this table contain 8 posi
tions; two positions for minor symbolic; two positions for 
a count, and four positions for an address.

An entry will be made for each break in consecutive seq
uence; i. e . , a break in major, minor, each insertion, and 
change in class sequence. {For class sequence considera
tions, b & 1 are the same, and 2 & 5 are the same). Table 
B entries will also contain a zone coding to distinguish the 
class of the sequence which 'the entry represents.

The minor portion of the entry will be the minor of the first 
in a sequence.

The counts portion is used to keep a count of the number in 
a given sequence to check the accuracy of the table.

The Symbolic insertion will be a single entry with the inser
tion in the tens position of the counts.

The Address portion will contain two types of addresses.
For b, 1, 3 and insertions the address will be the actual 
location corresponding to first symbolic location of a seq
uence. For 2 & 5, the address wüi be a reference address 
giving the location of the first actual location in that seq
uence in Table E. Table E is the same as Table C but re 
positioned for Part 33.

The B Table starts after the main body of the program and is 
developed in ascending order.

4. Table C
A table of actual locations of all class 2 and class 5 entries 4 
Each location has four positions, and entries are made in
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'yĝ y~\

I THE PROGRAM
Upon completion of Part Ï, the Part n  instructions will be read from 

Tape 0200 and Tables B i, Cl, Bg, Cg will ba read into the remaining 
memory from Tape 0203. The tables will be entered in the order 3 i ,  B2,
C2j C l and in Part H are consolidated to form Table D and Table E. Table 
A is retained at the upper end of memory.

Entry records are then read, one at a time, from Tape 0202 and Tape 
0204, symbolic addresses will be found from the tables, and the completed 
records written on tape 0203»

H TABLE LOOK-UP
All entries are complete after Part Ï except class blank and class three 

entries» It is the purpose of Part II to look-up the actual addresses for these 
entries corresponding to their symbolic addresses in the tables of actual 
locations developed in P art I.

A. Table A
The first step in looking up a class blank or three address is to 
obtain the starting address, in Table D, for the major block con
taining the symbolic address to be looked up. This may be ob
tained from Table A.

Since each major was preassigned four positions in Table A, the 
address required may be located by multiplying the .major by four 
and adding to the result, the starting address of TableA,

To limit the search in D to the Major block in question, the s ta rt
ing address of the next block must also be obtained from Table A. 
This will be the next address in Table A  which is not blank.

B„ Table D
A search of Table D is then made starting at the address obtained 
from Table A and comparing the minor and insertion of the sym
bolic being looked up with the minor and insertion portion of suc
cessive Table D entries until the proper entry is either found or 
passed. The only entries which will match the symbolic are in
sertions, since all other entries have 8. zone code in. the insertion 
position. In either event, the Table D entry which was just passed 
or found directly in the search will be moved to a work area. The 
address for an insertion can be taken directly to the output record, 
but all others will require computation to obtain the actual address. 
The nature of this computation will depend upon the class from 
which the Table D entry was derived as indicated by the zone coding 
on the entry.

i

For a class blank or one, the difference of the minors will be 
multiplied by five and the result added to the address of the Table 
D entry to yield the actual address.
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For a class three, the difference of the minors will be multi
plied by four and the result added to the address of the Table D 
entry to yield the actual address.

For a class two or five, the difference of the minors will be multi
plied by four and the result subtracted from the address of the 
Table D entry to yield tie  location in Table E of the actual, address.

C. Table E
Subtraction of the multiple minor difference from the reference 
address is used because the Table E entries were made in reverse 
or descending order.

D. Increments
After the actual address is obtained the symbolic increment is 
added to or subtracted from the actual address. The result, which 
is the address for which the search was made, is then combined 
with, the rest of the record in the output area and the then comple
ted record written or» Tape 0203.
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descending order starting at the upper end of memory.

When the B and C tables converge, a record, of each is 
written on tape 0203 and a second set of tables will then be 
developed. More than two sets of tables will exceed the 
capacity of the assembly program.

\
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IMPORTANT TIMINGS

Ro W2

S et MASR to MAC I
S e t  MASR to  MAC I I  (T ran sm it)
S e t  SASR to  SAC
Tarn on MAC I • 0 T g r.

R3

Step
Step
S tep
Step
S tep

Transm it

A2

Turn on MET 
Turn on SMT 
Turn on DZT
S e t  Add/Sub Tgr to  S u b tr a c t io n  
S e t  Mem. S ign  j - j
S e t  Mem. Sign  
Turn on Equal Tgr."\  
Turn o f f  High T r g .J ECCI Compare

A6

S tep  MAC I ( + 1) 
Step  MAC I ( - 1 )  
S tep  SPC (+1)  
S tep  SPC ( ~ l )  
Step  SAC (+1)  
Step  SAC ( - Ï )

Turn on A . T g r .
Turn o f f  A. T g r .
Turn on Rmdr. T g r.
Turn o f f  Rmdr. T g r.
Turn on S ig n  Chk. Tgr.
Turn on O verflow  Tgr.
Turn on High Tgr.
Turn o f f  High Tgr.
Turn o f f  Equal T g r .
Turn o f f  SMT 
Turn o f f  DZT 
S e t  Mpy. Reg. to  CR?
S e t  S to ra g e  S ig n  ( + )
S e t  S to ra g e  S ig n  ( - )
S et  S to ra g e  S ig n  to  Memory Si gn
S e t  S to ra g e  S ig n  Opp. to  Mem. Sign
Change S to ra g e  Sign  
Go to  Any Type C ycle  
End Execute

H eadM bmohy -roMdR —  R3 
Storage to 5  3R — R 3

SstCH I or CRZ - A 0 /RAW.)
^TCRI onCFZ - Wo /Rvg) -/Ws-I
Set CR 2. -  Ra x /o  1ïWï?.r<, v£5T

S et lïcsufcT'Hec = Vv/o 
fdatt •f • • iVj
UUritE BACH STO e*6B

S e t  SAC to  SPC 
S e t  MAC I to  MAR 
Step SPC ( + 128)
Step  SAC ( +128)
Turn on Mach. Chk. T g r .
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rWOGRAM mow to of:f. hjjvohk in momning

'HOustKtmNo'

W a ite -

mCPCAT 
1 TlMtSl

GROAN

l

SHAKE
WIFE

JLLL

CRAWL
OUT

IS IT

GRUMBLE

r«
Nv ?

i

GIVE HER 
it  o<&

no

1 NO
TURN
ON

NO KISS
LIGHT WIFE
■ 1_____________________

V MM K( »>«(OCMAMUC0 AS MmO XM*

IIÖ W  M KCIIANICAL BRA IN  WORKH. Thin d iagram  tdtoivn how program m er* have to 
In stru c t a  m achine to work. The ‘ï£ep-hy-«tep procedure beginning a t  top left 
actually  In pa tte rned  a f te r  the  procewi of ne tting  tap a function t m  one of the elceircuNs 
c a lc u la to r .  T he lirntructor In a  recen t tra in ing  en u re s  ftmtid the d iagram  hctpftsS t*«
explaining the  procedure to daft# member#. They enjoyed 
an well Ait It# Instructive benefit.

the hu^'htw of the dl&gr&iw.
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TRIGGER

Type Cycle 2

1. Auxiliary Trigger OFF when coming from 1, normal operation.

2. Auxiliary Trigger ON when coming from 6; Error-quotient greater 
than 9.

Type Cycle 3

1. Auxiliary Trigger OFF when entering is normal for division;
go to 4. ^   ̂ ‘A

2. Auxiliary Trigger ON when entering 3 indicates a quotient greater 
than 9 — recognized in 6. x

3. Auxiliary Trigger turned ON before leaving TC3,

Type Cycle 4

1., Auxiliary Trigger is ON for first character cycle in 4 —
To ignore non-numeric in units position of memory,

2, Auxiliary Trigger is OFF for all other charac ter cycles in 4.

3., Auxiliary Trigger is ON when leaving 4.

Type Cycle 5

1. Auxiliary Trigger is ON for first character cycle in 5 —
To ignore non-numeric in units position in memory,

2. Auxiliary Trigger is OFF for all other cycles in 5.

3. Auxiliary Trigger is ON when leaving 5.

Type Cycle 6

1. Auxiliary Trigger is ON when coming from 5 to indicate no 
partial quotient,

2- Auxiliary Trigger is OFF when coming from ? to indicate partial
product, f a c T t c n t

3, Auxiliary Trigger is OFF when leaving 6 if the divisor went an 
even number of times — go to 9. (No R mdr).



Paars 2 of 2

4. Auxiliary Trigger is ON when leaving 6 if:

a. Previous cycle had been overdrawn — Go to 8 and correct.

b. Quotient position exceeded 9 — Go to 2 — error.

c. Attempt another reduction cycle ~~ Go to 7,

Type Cycle 7

1. Auxiliary Trigger is ON for first character cycle of 7 to ignore 
non-numeric in units position of memory.

2. Auxiliary Trigger is OFF for all other character cycles of 7.

Type Cycle 8

1. Auxiliary Trigger is ON for first character cycle at 8 to ignore 
non-numeric in units position of memory.

2. Auxiliary Trigger is OFF for all other character cycles of 8.

Type Cycle 9

1. Auxiliary Trigger is OFF when entering 9 — turn it on and go to 
5 and continue division.

2. Auxiliary Trigger is ON when entering 9 — the division is complete
go to 10.

Type Cycle 10 — Hot Used.

1/10/56
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