
PI)X 

END 
CT 
CLA 
CLA, 
S'FO 

END 
CX3 
!I'[X 

C 
BT 
G1 
IN(J 

EN[['[~, Y 
I 

(3 E NE IT.ATO {~ 
ENTI{Y 
ENTRY 
ENTRY 
I 

GI NEI,'AT() II 
tE NTI:~Y 
I 

GENERATOI¢ 
ENTRY 
GENEt~ATOIL 
ENTRY 
PXD 
SUB 
PDX 
PXD 
SUB 
PDX 
ENI) 
FLAG 

4, 073400 
CX2 (0, 0, 1), CX2 (0, 0, 2), CX2 

(o, :~, 1.), o 

0, 050000 
0, 050060 
0, 060100 
CT (0, O, I), CT (0, 0, 2), CT 

(0, 3, 2), CT (0, 3, i) 

2 
CX3 (0, 0, 1), CX3 (0, 3, 3), CX3 

(0, 3, 2), CX3 (0, 3, 1) 

6 
G (o, 3, 1) 

6 
7 
G (0,3,3) 
7 

EQU G [0, 3, 3, 1] = [,1 

DO FLAG G [0, 3, 3, 1] EQU [~_,1 
LXA RC, 5 
LAC G (0, 3, i), 6 
LAC G (0, 3, 3), 7 

A CLA G (0, 3, 2), 7 
STO G (0, 3, 2,) 6 
DO FLAG LS LS INC (note: 2 list 

separators here) 
TIX A, 5, 1 
END 
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1401 Compatibility Feature on the IBM 
Model 30 

System/360 

M. A. McCormack ,  T. T. Schansman and K. K. W o m a c k  
IBM Corporation,* Endicott, New York 

The "second generation" of stored-program computers, of 
which the IBM 1400 series was a part, brought EDP into the 
mass market for the first time on a large scale. As this era 
unfolded, rapid changes in technology led to rapid obsoles- 
cence of data processing equipment. Programs written for a 
particular system required tedious conversion as incompatible 
new machines came into use. 

The IBM System/360 has been designed with the conversion 
problem specifically in mind. One of the conversion aids avail- 
able on the Model 30 is the 1401 compatibility feature. This 
feature, in conjunction with other aids, permits a smooth and 
inexpensive transition to optimum use of the new system. 

I n t r o d u c t i o n  

I n  the past  it has not generally been economicMly 
feasible to implement  two dissimilar machine languages 
within ::t single processor. Today,  the Read Only Storage 
Controls  used in I B M  Sys tem/360 make  it economically 
feasible to implement  the languages of current systems 
within Sys tem/360 .  

'Po give as complete a picture of this new implementa-  
tion te(',hnique as possible, remarks  will be restricted to 
imlAen~mtation el  the 1401 compatibi l i ty feature on 
Sys tem/360  Model  30. 
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T h e  1.401 C o m p a t i b i l i t y  F e a t u r e  

Two principal conversion methods have evolved from 
second generation technology: program translation and 
simulation. 

In  considering a method of conversion for 1400 series 
programs to the Model  30, both  of these conversion 
methods were considered, but were rejected as being either 
too slow or requiring too much  marmal  intervention.  The  
objective was to provide a means  of' running 1.400 series 
programs on the Model 30 without  change. The  introduc- 
tion of the 1401 compatibi l i ty  feature on the I B M  1410 
had shown historically that. such art objective could be 
achieved in a machine of similar internal organization.  
Ease of use and speed were demons t ra ted  to be the 
pr imary advantages  of having a compat ibi l i ty  feature.  

In  the past,  it was considered impossible to implement  
two completely different machine organizat ions in one 
processor, without incurring exceptional costs and in- 
tolerable inefficiency. However ,  in the case of the Model  30, 
it seemed tha t  Read  Only Storage Controls make manipu-  

Presented at the ACM Reprogramming Conference, Princeton, 
N. J., June 1965, co-spensored by the Association for Computing 
Machinery and Applied Data Research, Inc. 

* Systems Developmewc Division. 
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]ati(m of the ])roeessor l ) ; d a  H o w  flexible (!n()I@~ to p e r  
form 1400 o[)eralions at; a reasotmbh! rate and at a r(>listie 
cost. For these reaso~s, l,he l)resent 1400 series eomI)aLi- 
bility Feature or 1400 series emulator has beein de.velol)ed 
for tit(: System/360 Mo(M 30. Although generally less 
efficient tltalt a IIt'()gt'allt specifically written for' the new 
system, the eompatil)ilily feature offers a g(m(!rous in- 
crease in speed over the old system. It, is, of course, never 
a solution in itself and should be used in eonjunetion wid/ 
other aids as a part  of the total conversion approach. 

The chief advanLages of the compatibility feal)ure are: 
I. The delay in getting the new eoml)uter in operation 

is mininlal. 
2. Immediate  sl)eed adwmlages usually can be gained 

without rel)rogran, mi~g, program translation, or making 
a.ny elmnges to exist,ing 1401 programs. 

3. The transition eau Lake l)lace over ~m indefinite time 
t)eriod, thus 1)ermitting gradual and thorough education 
and prey(rating the financial (x/lend*lure usually assoei::d ed 
with "erash" conversions. 

4. Those al)plical;ions d('slined t() be discontinued can 
be. graeefully and e<',on<)mi<::dly "l)lmsed out." 

5. Operating personnel ean gain experience on the new 
system console while running fanfiliar /)rograms. 

6. The abilit,y to perform p:mdM rulls, oft,en desirable 
(hn'iug eonversio~ h is available and convenient. 

7. The lime between order and installation of tile new 
syslem eati be silent on develol)ing llew jobs instead of re- 
Iwogrmnming old ones. 

Of course, :~ certain amount  of degradation in speed 
e:mnot be avoided. The d~d4t flow of the Model 30 is 
Ol)limized toward System/360 ol)erations, and l,here are 
certain factors that, eanllot be l)revented from affecting 
Slwed in the 1401 compatibility implementation. Chief 
among these are: 

1. The conversion of decinmI (140t) storage addresses 
Io :~ binary value, which is n('eessm'y to address Sysl,em/ 
>RiO (ore sl~orage. 

2. The differ(nee in chal'ti.cter (x)des ()f the 1401 and 
System/360 causing some ehm'aeter manipulat,ion and 
1.ranslatioli to take place. 

The result,ing speed, however in almost every ease, is 
sl.ill significantly higher than lhat of the 1.400 system being 
rel)laced. 

This, coupled with the availability of high sl)eed tape 
units and buffered card equil)menls means a. definite th- 
e,ease it, job perforlnanee for this feature as compared to 
{he 1400 system being repl:wed. 

! ~ n p l e m e n t a t i o n  

A. CONT~OL OF m~E 1401 OPEaA'rtoNs. The processing 
ttnit of the System/360 Model 30 with the compat, ibility 
feature installed eat, be represented schematically as 
follows (Figure 1). lit should be noted that the 1401 com- 
patibility feature is implemented by adding an additional 
block of ROS control and by ehangbig a portion of auxil- 
i~-uT storage. 

1. g()~.S Conb'ol. The control of the System/360 
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.NIo(hfl :~0 is (](~s]g~led ammid a ,cult End2: ~!(~1,~(' (I~()~. 
ai/d hmludes the hardware {()i' >hh'e-~/n~ !he I(()S :J.l~d 
~et~sing attd deeodh G lhe oral)u(; al.I ~1~(. tn~h' ('lock. ]l 
can t)e ,el)resell(e(1 as shown h~ I"i~zulT' '2. 

Briefly, rile address o [ a  psi'tic(list [~()~ w,ord is en{eFo(i 
inio the Read Only Address l legi:~(n (I{().\I{) aud a I{OS 
(:y(',le is started. Aft(w the addr(>~(x/ word is read froI~'~ 
st,orage inlo the eolK, rol r(@sler, i(s ~'~)~l(,i~t~ u.r(~ (l(~(:o(le~ 
atld tls(td to a(,liv:q;e v } l r i O l l S  C O I I [ I ' O /  I )Oi l l~S  ]I1 {}H~ s y s D 4 I I ~  

da is  flow. A single, HOS word uombilwd with a series o/ 
timing pulses (an be used to (.o~lrol a se(ltwuue o[ even~  
( e . g . ,  } L d d  H l l / l l l l ~ b o F  ill  O11(~ h l t l ' d w ~ t l ' ( ~  l'(~Ki,..-;l('/' [ o  tt l / t l l l l ~ ) t ' F  

in another regisier and store ihe restdi hi :t l[lir(t regis ter .  
Su('h a sequence of I:{()S words is kllowl/ as a mit'rot)lro 

l'}t I |1 .  

A t)Eu'tietflar I{OS word also eo,l,il~s :~ t)ortioi~ of t tit 
address of the next word io be executed. Th(: remaiil(ler ,oi 
the address is obtained [rom various roach*lie e(m(titio~t:~ 
su(:h as the condition of the adder carry I:lluh. This allow> 
brmwhing on machine conditions. The a(h:hess oblaim:d i:~ 
entered into the [IOAR and a new ('yale st:u'ted, lhereby 
allowing {Lit indefinite sequenee of II()S words io ~( 
exeeu ted. 

I t  is possible to nfieroprogram all 1400 il~slru(:{iol> 
exeel)t for certain I / 0  instructions wilhoui ~uty hal'dwtlr~ ~ 
changes in the Model 30. I[owever, cerlai~ mi ,or  ehang('> 
have been made in the hardware t() st,e('(t up the 1-1()() 
instruction exe(:ution. Tinting (x)llsiderttliol/s dictate ~ll~ 
:uldit.ion of some hardware (e.g., (;l'()ttp Mark W o r d  
Mark detection) in order to handle the (l{/la rates of s()t~' 
devices. 

2. Au:ciliary ,Storage. Auxiliary slorage is part of thu 
stone storage array as mMn storage and has a capaeily 
which varies from 512 to 2048 bytes, (lepet~ding cm the siz, ~ 
of main stot'age. It, is, however, not addressM)le by System 
360 programs but is it, effect parl; of the 360 eonl;rols. 

In System/a60 mode, 2/)6 t)yles of auxiliary storage. 

U Zq [ A'N CORE . . . . .  . . . . . . . .  ] 
i A DDRES SI NG | - - - -"~"1 STORA 360 { 1401 l OE i  ORT,ON i OR ,Oq 

DATA FLOWi,,,,~. . . . . . . . . . . . . . . . . . . .  [ROS CONTROL| 
'~- ALU AND J ~ - " 

REGISTERS i L  ~ - -  [ 
1,101 ROS i 

I CONTROL L 

Fro. 1. 360 processing unil wi~h 1401 e.omt)atibility feature 

ROS 
1400 ........... TO MACHINE 

CONTROL .... i l ~  CONTROL POIhU ; 

I OARI " / '  ~ -'I FIELD t 
I I I 360 / I ' ~  I I DECODER/ i 

NEXT ADDRESS [NFO. 

FIG. 2. ROS control 
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(these 256 byl<* .,~rc ~¢~1'cH'c¢1 io as local storage) are used 
for s~ori~g su(:l~ lh]llgs :~s (',embroil Purpose Registers, 
Flot~ting l%i~t l{(,gist(~rs, ~l~(t {he Condition Register. 
The rentai~&:r of :mxili:~ry storage is used for storage of 
control words ,e{:~'sst*ry to Ol~erate the devices on the 
~[ultiplexor clm l~t~<'l. The i]ullll)er of control words that 
can be stored depe~t(ts ou the size, of main storage. 

Before the l)ro('essor call be used in 1.400 mode, it is 
necessary to hind 512 bytes of auxiliary storage with 
certain fixed int'ol'matioT~ whi(:h is r(,quired to absorb the 
differences it, (rode st.l'H(tltll'(' mid storage addressing be- 
tween the 1401 system and System/360. Also, a certain 
antount of variable inI'ornmtiotl (e.g., tape densities, unit 
addresses, etc.) must be entered before the mieroprogram 
can execute 1400 i~structions. A listing arid description of 
some of the tables and information needed in auxiliary 
storage follows : 

a. Decimal to Bim~ry e(mversion table. As indicated 
before, the 1400 addresses read front storage have to be 
c0nverted to a binary equivalent. Tables are provided in 
auxiliary storage so that. a simple t~ble lookup may be 
used to convert the tens and hundreds digits of the 1401 
address to binary. 

b. 1400 BCI)  to System/3(i0 EBCDIC translate table. 
Although the compatibility feature is designed so that 
1400 programs eat, be kept in EBCDIC code, it is still 

i ~leeessary to convert to 1400 BCD for some 1400 opera- 
t.i0ns. An examlfle of sueh an operation is "Move Zone." 

i 
it is not sufficient to merely move the zone portion of a 
character in EBCDIC.  Both the source attd destination 
character are first translated to 1.400 BCD, the zone is then 

!moved, and the resultant BCD character is translated to 
I~BCDIC. Another table is provided in auxiliary storage 
so that the resulta.nt character may be translated from 
1400 BCD to Systetn/360 EBCDIC.  

e. Operation code translate table. A 64-byte table is 
stored in auxilimT storage which is used for converting the 
I400 operation code l o a  special form. This is done so that 
decode of the operation code is simplified and made faster. 
It provides a means of recognizing those operations (such 
as Set Word Mark and Store Star) which require special 
attention during instruction cycles. I t  also makes it easy 
t0 no-op any partieular operation code or to make any 
particular operation code invalid. 

d. Miscellaneous Information. Examples of other 
information that  is stored in auxiliary storage: 

'1't00 Condition bits (high-low-equal, overflow, etc.). 
'Settings of sm~se switches. 
'Physical assignment of I/O units. (I/O devices on System/360 
have particular unit addresses assigned at time of installation. 
The addresses of the particular devices to be used by the eom- 
l)atibility feature are entered in Ihe appropriate bytes in auxiliary 
Storage. ) 
@stem definition bils such as storage size, advanced program- 
nfing feature, expanded edit, etc. 
'Programmed mode switch eontrot bits for switching from 1401 
n~0de to System/360 mode under program control. 
'(~ontrol informatiot~ for specifying different types of priuter 
d~ins or bars. 
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B. CORE STORAGE. 1401 core storage is placed in the 
upper part of the Model 30 core storage. Except for tile 
64K Model 30, the 1400 core storage is located at the very 
top of the Model 30 storage. For example, in an 8K Model 
30 (8192 bytes of storage) positions 192 through 8191 
would be used to repersent 8000 positions of 1401 storage. 
This has two adwmtages. 

1. Detection of storage wrap ~ when operating in 1401 
tnode is simplified. 

2. If more core is awdlable than is required for the 140l 
operations (e.g., 16,384 bytes of Model 30 storage for 8000 
positions of 1400 storage), the Supervisory progratn in 
lower core need not be destroyed. This allows the Program- 
med Mode Switching feature to be used, for example. 

ti'or the Model 30 having 65,536 bytes of storage, 1401 
storage is normally located 256 bytes from the top of the 
Model 30 storage. The last 256 bytes of storage are loaded 
with a special hexadecimal character (8F) which is used to 
detect 1401 storage wrap. If it is known that the 1401 
programs to be run will not generate a wrap condition, 
then the 1401 core storage may still be located at the very 
top of storage even in the 65,536 byte case. However, 
certain wrap conditions will go undetected in this case. 

Any size 1401 core storage is available on any size 
System/360 Model 30 whose core capacity is large enough 
to contain it. 

C. CHARACTER REPRESENTATION. The 1400 BCD 
characters are represented internally in Extended BCI) 
Interchange Code (EBCDIC). Tlfis code is described it~ 
the IBM System/360 Principles of Operation. The 
absence of bit 1 in this eode is used to indicate the presence 
of a word mark. 

At first glance it, might seem unnatural and difficult, to 
implement a character representation different from the 
one used on the machine to be emulated. However, the 
difficulties are negligible, and the advantages are signifi- 
cant. 

1. I t  is true that some instructions, such as Branch on 
Bit Equal or Move Zone lose sonie speed; other instruc- 
tions, however, gain significantly in execution time. 

An example of the latter is the Compare instruction. The 
bit configuration for the 1400 characters is such that  
characters have to be compared in a specially designed 
compare unit. These same characters "mapped" into 
EBCDIC can be compared with a simple subtract opera- 
lion, because the bit configuration for EBCDIC forms a 
binary collating sequence. The System/360 Model 30, 
then, does not employ a compare unit. If the 1400 char- 
aeters were represented in standard 1400 BCD for emula- 
tion, a Compare Instruction would require a translation 
into EBCDIC before performing an arithmetic compare. 
:By representing the 1400 characters directly in EBC1)IC 
the translation becomes unnecessary. The result of this 
mode of character representation is a general increase in 
internal performance. 

A 1400-series program would get a storage wrap condition on a 
1400 series machine when an address was incremented past avail.- 
able core storage or decremented below 1400 zero. 
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2. l)ata, can tit" wriLieli oil l ) isk Sl(ti'ag(J or .tj-Lratjk tat~t, 
ill E I K ; I ) [ ( L  This allows [or nlani i lulal iol l  o[: bulk storag(: 
by eilher 1400 or Systeiill:JG0 l/rograins \vil,ht)tll, l, ho 
l i(xtessi l ,y of  t)['()gl'~l.l/illl-(Kl (iF h ardwarc ~ (J[iELl'aetel' ir<+Liisla - 
|,it,ill. ~X~o{e that; 7 ti'ack lal)e, is always wr i t {Ol l  i l l  Sl:}tll(l<Rl'(J, 
1400 l { C l ) ,  so l l iat  i i  can be iis(~(l ()li sysl( ! i i lS ul,ilizing 7- 
i.l'a(lk tape t l / l i tS i l i  [i, I IOl ' / l laI lt l~tll l lOl'. The ( 'hara( ' te i '  
i railslalion> i l l  this </se, is pH, i'l, o[' lt,~ 7 l,raek fe.~illlr(! of i tie 
~VS1 (!1ii/:$6(). 

Npecla l  C o n s i d e r a t i o n s  

Ill t Ill' design o[ ilie, 1401 coni l la l ib i l i ty  feature several 
lhii igs had lo tie gi\'el~ sl>odai ('tliisi(le, raiion. Tl le way in 
which soiiie o[ i,hesc' were, hmidle(l i l lustrates ilie f lexibi l i ty 
of 1,11(! I{,()S coiilmol hi Lhe ~[odcl 30. 

s\. SI,'/I' INSTRUCTION (7OI'NTIi;IL The Model 30, when 
Ollerating in Systein/360 (2(130) nlode,, h~ts a S(% lnstrue,- 
Lion (Jount(',r (Met [(:J) [un('t,i(in. This  fttn(',l;iOli, howt,ver, is 
nii(:roln'ogrmnnled ill such ~l, way that; Lhe inst,ruc, tion 
coull ler is sol; to L|ie tl in'u'y instruction address set in the 
(.OilS(ill} switches. I l l  14(11 lllO(l(~ it, would be desiratite to 
ln'ovide a liiel, tilS of sett;hlg l,lie i401 ilistrll(;tioli oOilllier [)y 
(,qilc,rilig a, (:l(~(:iniat address in l ll(~ (:onsoh, ~ switches .... tloh a 
iii(!iais has beeli tw(/vi(led, i t  slllci~d nlierol)rogr;tlii wits 
writ lei i  to allow a (lec, inial atl(h'ess to be dialed iii the 
C()llSOh? switches. (The l i t l l i iber (it ItlOUSalldS is 11()1, elil,er(,~(l 
i l l  I) l i l 'e (h,eimal I:llit~ iS e i l t (Te( l  ( i l l  o l ie  l 'o|,al 'y switch wtlich 
varies froil~i 0 to 15.) 

The sl)ee, ild seL IC', llli(',l'OI)l'oSrliln wr i t ten for lhe 
('onil lal, ibil ity fo<ti;ure (lees ll ie following: 

1, (~,()liv(!i'ts l, he I t01 (lecinial :ttidress to its (!(luivalenl, 
hiuary vahle inchldhig ihe tn'(ltl(!r (d'l'sei; to I(ieate 140t 
S ( ( i l ' i t g (  ~, "1,1, the Lo t) of lii~iili sl(iraK(L 

2. l) istl lays Lhe (:onverl,,,xl binary <'tddress as well as the 
(h~(~ilnal address in Lhe eoitsole disl l lay lights. 

3. l)isl)lays lhe ('hara(fl(q' al ltie address in ihe, ('x)nsole 
lighis. 

It, sh()tlld bc liO(Od l]ial, the t'ttIItqi(nl (if Sol 1C lias [leen 
a/i~iilenl,(!d lo provide two ad(ti/ ional ftui(;lit)ns, liaiil<ely, 
ad(h'ess c(liiversiolt aiid chariieler disttlay. 

[/. SENSE SW[TC, IIES ANI) ~TART [:~ESI!'T. The i\,'[odel 30 
(it)(~s l/l it have (x)nsole SOliSO switclies lior does ii, provide '~ 
key equiv<'t/('il( (0 the 1401 Sl,0<rl:, I leset Key.  in ol'd(!l' to 
provide these fulictioits in ~t relali~ ely eqsily used Ilianiior 
(ill ihe Model 30, rise was lnade of the Console ]lttelTtll)t  
Key, wtii('h olherwise wottld have it(,) fun0tion wtloll 
Olleral,ing in 1401 lliodo. Special lnioroprogra, i'ns are 
provided Io recognize /hat  lhe (1onsol(~ [n/:crrupt K e y  has 
been pressed while in 1401 niode. ()ire Of the oonsole 
rotaa'y switches is used to sele('t the proper 140] sense 
switch and t() indicate to lhe nl ieroprogrmn whether  to 
0/1Fil [ha t  sense swReh control bit  on or off. I t  also has a 
position which nlay be used to (muse a ]401 Star t  Reset  
function, to be aecornplished, 

The same console l'Ott/l'y swit(~h is also used along ~.~]l,h 
lhe Console h i te r rupt  Key to provi(te a eonvonient  way to 
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In ibis cz,.~( h lh (  /40/ unit addr¢'~, l tw /ape density for 
lhat  1,t()1 utfi~ addr(>~, arid th(  5y.<em :~t~0 tape drb.e 
address assigne(t to lh~t lff)l iat~( u~lil are entered l> 
~td(litiomfl (:on,oh' t'ot',u'y switches, 

(;. ~'roP I{O[:TINE. A t:(m~lno~L i~i(;rol)i'ogr:ut?l~m([ 
roulitie is provided f(~r all S~Ol> co~lditions (except 9n  
('.erlah~ n/a(dfit/(~ maltulL(:ti(izis) that oc(:ur while ira 1401 
rood(!. I:;xailqAes oF such (:o~(liii(lus: 

[npul/()lltput Error 
Ol:)eral;or II~t erve~H ion I{oquired 
1401 Programmed IIa/t 
Process Check. 

Su(:h a routine was writ ten so that as nauch informalioH ~t~ 
t)racticat)le could be pr(n'ide(t to the olterator wher~ som~: 
stop condition occtu's. 

As provided ou the Xlodel 30, lhis roulhw, converts al! 
Lhr(!e 1401 addresses froni binary hack Io deeinial a]~({ 
displays the 1401 I address alld A address h~ the consoh 
dist)lay lights. A coded t)ylc is disl)l~ued in the eonsol~' 
distl lay lights indi</ i  ilig the cause (if the sl(tl). I t  is possibh' 
io tlist)lay lhe 1-t()1 l{,a(l(lress in a (t(~chual [orni tlsitig the' 
il(tl'iil~l,l 3,'[odt~t 30 illl/iltl~i.1 tl isl/lay t:Oi/t i 'ols e l i  { l ie c()I lsol( . 

1), IN IT IA l ,  l ) l ( ( iGl taM I,()AD [)It(i(EI)UIH!;D. i;:ssentiall5" 
l,wo nie, l,hods have b(!en I)r(lvMc(l t'or I)erfornih/g rl 1,1()t 
load ol)(~ra/I iOi/. 

I. Ih'og;rain entry Hill) 1401 pr(ll:t'ssing at'let' loadi /g c~f 
the 512 hyh!s i l i io auxi l iary st,tlrag(~. 

2. J\SSt/rning the, 512 t~ytes (fl' auxi l iary storage, i t i [ornla 
t iou al'e lea(hill, s inr l  a Sl)(,cial load liii(!l'(ll)rogralii f ro l l /  
the ('t)liS()l(). 

l[' the tirsi nicthod is used, a slilall t)i'ograiil is loa(h,<~ 
t lSi l lg l /Ol ' l l iaI ~ysI( ! i / l / :J( i ( )  load i)roee(hlr(!s a lo l ig  with { ' t~ 
512 bytes of ;ulxi l iary SlOl'~lge iliforniat, ion i't~(ltlired fog" 
eonlt)a, tibilily feature Ol)()rath;lii, A sl)e('ial ii/sLruetiou tha¢  
(,all t:)e isstted hy :t Systeiil. 'Kl0 tirograin h',ts be(m mic ro  
progrannnetl.  Tliis ilisl,ru('.tion lakes (:are (if' loadi~/g the 512 
bytes of i i i forl i /ai iol i  iuto auxi l iary st(wage, does the i lece> 
sary l ireparalions requirc(i 1o (it)crate in 140t mode, all~l 
initi~ctes 1401 instru(qiou twoeessing. This method wou ld  
normal ly be used when there 'tre several changes in t,he 512 
bytes of coil [ tel iilfor/I;latioli needed ill order to l:tltl a 
differ(mi 1<t01 I)rogi'anl. 

The  se('oli(l method 0:tn t)nly be used if the 5512 bytes  of  
eoiitrol informa.lion have already been loaded by  using t h e  
:fil'si. method.  I f  only a few changes are required Lo the 51 2 
bytes  of control hiformation,  they m a y  be made from t;h~ 
console. The  most  fre(luelYt ehal~ges involve sense swl c h e s  
Lal:)e densities and tape trail <tddress ttssignment. Provisio~i 
hils been ilmde flit" easily elmngiug these flrolu t.he oonsoh,, 

S U l l i l l l a l ' y  

Although the instructioil set, illtel'llal code, and (lleslg~t 
philosophy of the 1.400 differ considerably fi 'om those uset{ 
in Systeni /360,  it is possible Lo l'un 1400 programs on tI:w 
2030 due to the inherent flexibility of the ROS eont ro l  
al)proach. 
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