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SECTION 10: PHYSICAL DESIGN AND SYSTEM TECHNOLOGY FOR MODELS ! AND ] 

The System/370 Model 158 is shown in Figure 10.1. It is air coole~ 
and similar in physical appearance to the Model 155 except for the 
console panel on the front of the .Model 158 CPU frame and the display 
console. A Model 155 cannot be converted to a Model 158. 

Figure 10.1. System/370 Model 158 (design model) 

The physical size of Models 1 and 3 of the Model 158 is the same. 
the ~hysical size of a Model 158 with more than 512K of processor 
storage is significantly smaller than the size of a Model 155 with more 

6 A Guide to the IBM System/370 Model 158 
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manually entering data via the keyboard. When the light pen is pressed 
against a control character that is displayed on the screen of the 
display tube, a signal is qenerated to cause the required action to be 
taken. The light pen and the display tube provide a faster method of 
performing operator functions and faster message display than a 
typewriter console when used in display mode. 

The keyboard is similar to a 1052 Printer-Keyboard in physical 
layout. It has 26 alphabetic, 10 numeric, and 26 special character 
keys, as well as 10 keys for display tube curs or control and editing. 
In addition to cancel, enter, and request keys, the keyboard has start, 
stop, external interrupt, copy, and mode select keys, and four keys tor 
moving the display tube cursor right, left, up, or down. The copy key 
is used to cause the data being displayed to be written to the 3213 
printer if it is present. 

Figure 20.25.1. Model 158 display console (design model) 

The console panel in the lower right-hand corner of the front CPU 
frame contains several buttons, switches, and indicators. They are the 
power-on and power-off pushbuttons and indicators, the emergency power
off pull switch, the time of day clock toggle switch, the IMPL 
pushbutton, the remote pushbutton, and a lamptest pushbutton. A CPU 
usage meter and a service meter are located below the console panel. 
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 d
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c
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c
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 b
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c
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c
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 d
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 b
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 d
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c
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ra
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d
e
q
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c
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c
e
ss

in
g

 n
ee

d
s 

an
d

 t
h

a
t 

p
ro

v
id

e
s 

ro
om

 f
o
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m
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m
e 

a
ft

e
r 

th
e
 

a
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c
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e
d
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h
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w

ev
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m
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n

te
n
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d

d
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f 
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c
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c
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c
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b
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ra
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 b
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ro
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 f
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2.
. 
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n

 
e
x
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n
g

 a
p

p
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c
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ti

o
n
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s 
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ro

g
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it
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p
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n

n
ed
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y
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c
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o
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n
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c
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d

 b
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 b
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ir
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c
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c
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ra
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w
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in
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o
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th

e
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v
e
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y

 p
ro

g
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ir
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a
k

e
 

th
em
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u
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o

f 
p
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n

n
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d
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v
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u
c
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th
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e
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e
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 d
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 p
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p
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 b
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ra
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p
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p
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b
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 d
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 p
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p
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c
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i p
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h
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 c
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d
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 d
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o
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n
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o
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p
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c
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 b
y
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a
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g
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h
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 c
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o
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e
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a
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a
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 m
o
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n
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b
e 
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k
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p
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f 

p
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c
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ra
g

e
 
si

z
e
 l

im
it

a
ti

o
n

s .
• 

6
. 

A
 l
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p
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c
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o
p

e
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 d
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n
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D

u
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n
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s 
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f 

p
ea
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c
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v
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, 
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u

r 
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m
e
s 

m
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e 
p

ro
c
e
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r 
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o
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g

e
 i

s
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u

ir
e
d
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h

a
n

 d
u
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n
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w
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y
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d
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40
 

p
er

ce
n

t.
. 

T
he

 r
e
s
t 

o
f 
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e
 
ti

m
e
, 

a
c
ti

v
it

y
 r

an
g

es
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o

m
 

lo
w

 t
o

 p
ea

k.
. 

A
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o
c
a
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n
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f 
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e
 p
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k
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c
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v
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y
 
p
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c
e
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r 
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o
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g

e
 r

e
q

u
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e
m

e
n

t 
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r 
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e
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n
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h
if

t 
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n
n

o
t 

b
e 
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s
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fi
e
d
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an

d
 

a 
s
ig

n
if

ic
a
n

tl
y
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m

a
ll

e
r 

st
o
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g

e
 

d
es

ig
n

 p
o

in
t 

is
 c
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o

se
n

. 
A
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a 

re
s
u

lt
, 

a 
d

y
n

am
ic

 
p

ro
g

ra
m

 s
tr

u
c
tu

re
 m

u
st

 
b

e 
u

se
d

, 
c
e
rt

a
in

 d
e
si

re
d

 
fu

n
c
ti

o
n

s 
a
re

 n
o

t 
in

c
lu

d
e
d

 
in

 t
h

e
 p

ro
g

ra
m

, 
an

d
 
re

sp
o

n
se

 t
im

es
 

d
u

ri
n

g
 

p
ea

k
 a

n
d

 n
e
a
r-

p
e
a
k

 a
c
ti

v
it

y
 p

e
ri

o
d

s 
a
re

 
in

c
re

a
se

d
 a

b
o

v
e 

th
a
t 

o
ri

g
in

a
ll

y
 p

la
n

n
ed

. 

In
 t

h
is

 i
n

s
ta

ll
a
ti

o
n

, 
m

o
st

 o
f 

th
e
 b

at
ch

ed
 

jo
b

s 
a
re

 p
ro

c
e
ss

e
d

 
d

u
ri

n
g

 
th

e
 s

ec
o

n
d

 s
h

if
t.

 
H

ow
ev

er
, 

th
e
re

 
is

 
a
ls

o
 a

 
n

ee
d

 t
o

 
o

p
e
ra

te
 t

h
e
 
la

rg
e
 t

e
rm

in
a
l-

o
ri

e
n

te
d

 a
p

p
li

c
a
ti

o
n

 f
o

r 
a 

fe
w

 h
o

u
rs

 
d

u
ri

n
g

 s
ec

o
n

d
 s

h
if

t.
. 

T
h

is
 c

a
n

n
o

t 
b

e 
d

o
n

e 
b

ec
au

se
 
th

e
 

sy
st

em
 d

o
es

 
n

o
t 

h
av

e 
th

e
 a

m
o

u
n

t 
o

f 
p

ro
c
e
ss

o
r 

st
o

ra
g

e
 
re

q
u

ir
e
d

 f
o

r 
c
o

n
c
u

rr
e
n

t 
o

p
e
ra

ti
o

n
 o

f 
th

e
 b

at
ch

ed
 

jo
b

s 
an

d
 t

h
e
 t

e
rm

in
a
l 

p
ro

g
ra

m
 

(w
hi

ch
 

m
u

st
 h

av
e 

it
s
 s

to
ra

g
e
 d

e
si

g
n

 p
o

in
t 

am
ou

nt
 

a
ll

o
c
a
te

d
 e

v
en

 t
h

o
u

g
h

 
th

a
t 

am
ou

nt
 
o

f 
p

ro
c
e
ss

o
r 

st
o

ra
g

e
 w

ou
ld

 n
o

t 
b

e 
re

q
u

ir
e
d

 d
u

ri
n

g
 

se
c
o

n
d

-s
h

if
t 

o
p

e
ra

ti
o

n
s)

. 
T

he
 

la
rg

e
 a

m
ou

nt
 
o

f 
a
d

d
it

io
n

a
l 

p
ro

c
e
ss

o
r 

st
o

ra
g

e
 r

e
q

u
ir

e
d

 t
o

· 
o

p
e
ra

te
 t

h
e
 t

e
rm

in
a
l 

p
ro

g
ra

m
 f

o
r 

o
n

ly
 a

 
p

o
rt

io
n

 o
f 

th
e
 

se
co

n
d

 s
h

if
t 

ca
n

n
o

t 
b

e 
ju

s
ti

fi
e
d

. 

A
 G

u
id

e 
to

 t
h

e
 I

B
M

 
S

y
st
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7
0
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od

el
 

1
5
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~
,
·
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7
. 

A
n 

a
p

p
li

c
a
ti

o
n

 p
ro

g
ra

m
 w

it
h

 a
 

v
e
ry

 l
a
rg

e
 
st

o
ra

g
e
 d

e
si

g
n

 
p

o
in

t 
is

 
e
x

e
c
u

te
d

 o
n

ly
 o

n
ce

 
a 

d
ay

 a
s 

a 
b

a
tc

h
e
d

 
jo

b
..

 
A

 s
ig

n
if

ic
a
n

t 
b

e
n

e
fi

t 
w

o
u

ld
 r

e
s
u

lt
 f

ro
m

 p
u

tt
in

g
 t

h
e
 

p
ro

g
ra

m
 o

n
li

n
e
 t

o
 a

 
fe

w
 
te

rm
in

a
ls

 
d

u
ri

n
g

 t
h

e
 m

o
rn

in
g

 
h

o
u

rs
. 

H
ow

ev
er

, 
th

e
 

p
ro

g
ra

m
 c

o
n

ti
n

u
e
s 

to
 b

e 
ru

n
 a

s 
a 

b
a
tc

h
e
d

 
jo

b
 b

ec
au

se
 i

t
 i

s
 v

e
ry

 
la

rg
e
 

an
d

 w
o

u
ld

 
b

e 
m

ad
e 

la
rg

e
r 

by
 
p

u
tt

in
g

 i
t
 o

n
li

n
e
. 

T
h

e 
la

rg
e
 

am
o

u
n

t 
o

f 
a
d

d
it

io
n

?
! 

p
ro

c
e
ss

o
r 

st
o

ra
g

e
 
re

q
u

ir
e
d

 t
o

 o
p

e
ra

te
 t

h
e
 p

ro
g

ra
m

 c
o

n
c
u

rr
e
n

tl
y

 
w

it
h

 t
h

e
 e

x
is

ti
n

g
 m

o
rn

in
g

 w
o

rk
lo

ad
 c

a
n

n
o

t 
b

e 
ju

s
ti

fi
e
d

. 

8.
. 

A
 t

e
rm

in
a
l-

b
a
se

d
 a

p
p

li
c
a
ti

o
n

 h
a
s 

b
ee

n
 i

n
s
ta

ll
e
d

 o
n

 
a 

fu
ll

 
p

ro
d

u
c
ti

o
n

 b
a
s
is

 f
o

r 
se

v
e
ra

l 
m

o
n

th
s.

 
D

u
ri

n
g

 t
h

is
 p

e
ri

o
d

, 
th

e
 

b
e
n

e
fi

ts
 a

c
c
ru

e
d

 f
ro

m
 t

h
e
 
o

n
li

n
e
 
«

p
p

li
c
a
ti

o
n

 h
av

e 
en

co
u

ra
g

ed
 t

h
e
 

g
ra

d
u

a
l 

a
d

d
it

io
n

 o
f 

se
v

e
ra

l 
m

o
re

 
te

rm
in

a
ls

, 
an

d
 

p
ea

k
 a

c
ti

v
it

y
 i

s
 

c
o

n
si

d
e
ra

b
ly

 h
ig

h
e
r 

th
a
n

 i
t
 w

as
 
in

it
ia

ll
y

,.
 

B
ec

au
se

 g
ro

w
th

 h
as

 
b

ee
n

 g
ra

d
u

a
l,

 
m

uc
h 

a
d

d
it

io
n

a
l 

p
ro

g
ra

m
m

in
g

 t
im

e
 

(s
ig

n
if

ic
a
n

tl
y

 
m

or
e 

th
a
n

 
is

 r
e
q

u
ir

e
d

 t
o

 m
a
in

ta
in

 b
a
tc

h
-o

ri
e
n

te
d

 a
p

p
li

c
a
ti

o
n

s)
 

h
a
s 

to
 b

e
 
sp

e
n

t 
p

e
ri

o
d

ic
a
ll

y
 r

e
s
tr

u
c
tu

ri
n

g
 
th

e
 

te
rm

in
a
l-

b
a
se

d
 

a
p

p
li

c
a
ti

o
n

 p
ro

g
ra

m
 t

o
 h

a
n

d
le

 t
h

e
 i

n
c
re

«
si

n
g

 v
o

lu
m

e 
o

f 
a
c
ti

v
it

y
 .• 

9.
. 

A
n

 
o

n
li

n
e
 a

p
p

l_
ic

a
ti

o
n

 i
s
 c

u
rr

e
n

tl
y

 a
c
ti

v
e
 d

u
ri

n
g

 a
n

 
e
n

ti
re

 s
h

if
t 

an
d

 
o

p
e
ra

te
s 

c
o

n
c
u

rr
e
n

tl
y

 w
it

h
 b

a
tc

h
e
d

 
jo

b
s.

. 
I
t
 w

o
u

ld
 b

e 
ad

v
an

ta
g

eo
u

s 
to

 i
n

s
ta

ll
 a

 
se

co
n

d
 t

e
rm

in
a
l-

o
ri

e
n

te
d

 a
p

p
li

c
a
ti

o
n

 
th

a
t 

w
o

u
ld

 o
p

e
ra

te
 
c
o

n
c
u

rr
e
n

tl
y

 w
it

h
 t

h
e
 
e
x

is
ti

n
g

 w
o

rk
lo

ad
 d

u
ri

n
g

 
th

e
 
e
n

ti
re

 ·
s
h

if
t.

 
H

o
w

ev
er

, 
th

e
 

am
ou

nt
 
o

f 
p

ro
c
e
ss

o
r 

st
o

ra
g

e
 t

h
a
t 

w
o

u
ld

 h
av

e 
to

 b
e 

d
e
d

ic
a
te

d
 t

o
 e

ac
h

 
o

n
li

n
e
 a

p
p

li
c
a
ti

o
n

 
fo

r 
th

e
 

e
n

ti
re

 s
h

if
t 

in
 o

rd
e
r 

to
 

h
a
n

d
le

 
it

s
 p

ea
k

 a
c
ti

v
it

y
 i

s
 v

e
ry

 l
a
rg

e
, 

an
d

 t
im

e
s 

o
f 

p
ea

k
 a

c
ti

v
it

y
 f

o
r 

th
e
 t

w
o

 a
p

p
li

c
a
ti

o
n

s 
d

o
 n

o
t 

c
o

m
p

le
te

ly
 o

v
e
rl

a
p

. 
B

ec
au

se
 s

o
 m

uc
h 

p
ro

c
e
ss

o
r 

st
o

ra
g

e
 w

o
u

ld
 

b
e 

u
n

u
se

d
 d

u
ri

n
g

 a
 

la
rg

e
 
p

o
rt

io
n

 o
f 

th
e
 s

h
if

t 
if

 b
o

th
 o

n
li

n
e
 

a
p

p
li

c
a
ti

o
n

s 
w

er
e 

al
w

ay
s 

a
c
ti

v
e
, 

in
s
ta

ll
a
ti

o
n

 o
f 

th
e
 

se
co

n
d

 
o

n
li

n
e
 a

p
p

li
c
a
ti

o
n

 i
s
 d

if
fi

c
u

lt
 t

o
 
ju

s
ti

fy
 .• 

In
 t

h
e
 
s
it

u
a
ti

o
n

s
 d

e
sc

ri
b

e
d

, 
p

ro
c
e
ss

o
r 

st
o

ra
g

e
 i

s
 

a 
c
o

n
st

ra
in

in
g

 
fa

c
to

r 
in

 o
n

e 
w

ay
 
o

r 
a
n

o
th

e
r,

 
an

d
 t

h
e
 
c
o

n
st

ra
in

ts
 
h

ig
h

li
g

h
te

d
 c

an
 a

p
p

ly
 

in
 s

om
e 

d
e
g

re
e
 
to

 a
ll

 
sy

st
em

s 
re

g
a
rd

le
ss

 o
f 

th
e
ir

 s
c
a
le

 
(s

m
a
ll

, 
in

te
rm

e
d

ia
te

, 
la

rg
e
) 

o
r 

p
ro

c
e
ss

o
r 

st
o

ra
g

e
 s

iz
e.

. 
T

he
 f

a
c
t 

th
a
t 

la
rg

e
r,

 
le

ss
-e

x
p

e
n

si
v

e
 p

ro
c
e
ss

o
r 

st
o

ra
g

e
 
is

 n
ow

 
a
v

a
il

a
b

le
 o

n
 

S
y

st
em

/3
7

0
 m

o
d

el
s 

d
o

es
 n

o
t 

re
m

o
v

e 
th

e
se

 
c
o

n
s
tr

a
in

ts
 
fo

r 
tw

o
 m

aj
o

r 
re

a
so

n
s .

• 

F
ir

s
t,

 
o

n
ce

 a
 

st
o

ra
g

e
 d

e
si

g
n

 p
o

in
t 

h
a
s 

b
ee

n
 

ch
o

se
n

 
fo

r 
an

 
a
p

p
li

c
a
ti

o
n

, 
w

h
et

h
er

 
th

e
 d

e
si

g
n

 p
o

in
t 

is
 
re

la
ti

v
e
ly

 l
a
rg

e
 o

r 
sm

a
ll

, 
th

e
 

a
p

p
li

c
a
ti

o
n

 i
s
 d

ep
en

d
en

t 
o

n
 t

h
a
t 

p
ro

c
e
ss

o
r 

st
o

ra
g

e
 s

iz
e
 f

o
r 

it
s
 

o
p

e
ra

ti
o

n
. 

T
he

 a
p

p
li

c
a
ti

o
n

 
c
a
n

n
o

t 
e
x

e
c
u

te
 i

n
 l

e
s
s
 t

h
a
n

 i
ts

 d
e
si

g
n

 p
o

in
t 

st
o

ra
g

e
 a

m
o

u
n

t,
 

n
o

r 
c
a
n

 i
t
 t

a
k

e
 

ad
v

an
ta

g
e 

o
f 

a
d

d
it

io
n

a
l 

a
v

a
il

a
b

le
 

p
ro

c
e
ss

o
r 

st
o

ra
g

e
 w

it
h

o
u

t 
b

e
in

g
 m

o
d

if
ie

d
 

<
u

n
le

ss
 
i
t
 h

as
 

b
ee

n
 

s
p

e
c
if

ic
a
ll

y
 s

tr
u

c
tu

re
d

 t
o

 
u

se
 a

d
d

it
io

n
a
l 

st
o

ra
g

e
 a

s
, 

fo
r 

ex
am

p
le

, 
a
re

 
m

o
st

 I
B

M
-s

u
p

p
li

ed
 

la
n

g
u

ag
e 

tr
a
n

s
la

to
rs

).
 

S
ec

o
n

d
, 

a
lt

h
o

u
g

h
 p

ro
c
e
ss

o
r 

st
o

ra
g

e
 h

a
s 

be
co

m
e 

le
s
s
 
c
o

s
tl

y
, 

i
t
 s

ti
ll

 
is

 
a 

re
so

u
rc

e
 
th

a
t 

sh
o

u
ld

 
b

e 
u

se
d

 e
ff

ic
ie

n
tl

y
 b

e
c
a
u

se
 o

f 
it

s
 

im
p

o
rt

an
ce

 
in

 t
h

e
 
to

ta
l 

sy
st

em
 o

p
e
ra

ti
o

n
. 

T
h

u
s,

 
w

he
n 

st
o

ra
g

e
 d

e
si

g
n

 p
o

in
ts

 a
re

 
c
h

o
se

n
, 

tr
a
d

e
o

ff
s 

am
on

g 
p

ro
c
e
ss

o
r 

st
o

ra
g

e
 
c
o

st
, 

a
p

p
li

c
a
ti

o
n

 
fu

n
c
ti

o
n

, 
an

d
 

sy
st

em
 p

er
fo

rm
an

ce
 a

re
 
o

ft
e
n

 m
ad

e.
 

M
ak

in
g 

a
p

p
li

c
a
ti

o
n

s 
f
it

 
w

it
h

in
 

th
e
 

st
o

ra
g

e
 d

e
si

g
n

 p
o

in
ts

 s
e
le

c
te

d
 b

ec
om

es
 t

h
e
 
re

s
p

o
n

s
ib

il
it

y
 o

f 
a
p

p
li

c
a
ti

o
n

 d
e
si

g
n

e
rs

 
an

d
 p

ro
g

ra
m

m
er

s.
 

T
h

is
 
s
it

u
a
ti

o
n

 i
s
 m

ad
e 

m
or

e 
d

if
fi

c
u

lt
 b

y
 t

h
e
 
fa

c
t 

th
a
t 

fo
r 

m
an

y 
a
p

p
li

c
a
ti

o
n

s 
an

 o
pt

im
um

 s
to

ra
g

e
 

d
e
si

g
n

 
p

o
in

t 
c
a
n

n
o

t 
b

e 
d

e
te

rm
in

e
d

 u
n

ti
l 

th
e
 a

p
p

li
c
a
ti

o
n

 i
s
 w

ri
tt

e
n

 a
n

d
 

te
s
te

d
 
u

si
n

g
 e

x
p

e
c
te

d
 
tr

a
n

sa
c
ti

o
n

 v
o

lu
m

es
. 

T
he

 
si

g
n

if
ic

a
n

c
e
 o

f·
 p

ro
c
e
ss

o
r 

st
o

ra
g

e
 r

e
s
tr

a
in

ts
 
sh

o
u

ld
 b

e 
e
v

a
lu

a
te

d
 

in
 l

ig
h

t 
o

f 
th

e
 f

o
ll

o
w

in
g

 
tr

e
n

d
s 

e
v

id
e
n

c
e
d

 b
y

 n
ew

 t
y

p
e
s 

o
f 

a
p

p
li

c
a
ti

o
n

s:
 

(1
) 

th
e
 
to

ta
l 

am
o

u
n

t 
o

f 
st

o
ra

g
e
 
re

q
u

ir
e
d

 t
o

 s
u

p
p

o
rt

 t
h

e
ir

 n
ew

 
fa

c
il

it
ie

s
 

c
o

n
ti

n
u

e
s 

to
 g

ro
w

 l
a
rg

e
r,

 
(2

) 
th

e
 
st

o
ra

g
e
 
th

e
y

 a
c
tu

a
ll

y
 r

e
q

u
ir

e
 f

o
r 

o
p

e
ra

ti
o

n
 d

u
ri

n
g

 t
h

e
ir

 
e
x

e
c
u

ti
o

n
 i

s
 t

e
n

d
in

g
 t

o
 

be
co

m
e 

m
or

e 
v

a
ri

a
b

le
, 

an
d

 
(3

) 
it

 
is

 
b

ec
o

m
in

g
 
a
s 

d
e
si

ra
b

le
 t

o
 
in

s
ta

ll
 m

an
y 

o
f 

th
e
se

 
ne

w
 

A
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u
id
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h
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S

y
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a
p

p
li

c
a
ti

o
n

s
 

o
n

 
s
m

a
ll

e
r-

s
c
a
le

 
sy

st
e
m

s 
w

it
h

 r
e
la

ti
v

e
ly

 
sm

a
ll

 m
ax

im
um

 
p

ro
c
e
ss

o
r 

s
to

ra
g

e
 s

iz
e
s
 

an
d

 l
o

w
 v

o
lu

m
e 

re
q

u
ir

e
m

e
n

ts
 a

s
 
i
t
 i

s
 t

o
 
in

s
ta

ll
 

th
em

 o
n

 l
a
rg

e
r-

s
c
a
le
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m

er
 i

s
 
re

sp
o

n
si

b
le

 
fo

r 
d

iv
id

in
g

 
th

e
 p

ro
g

ra
m

 a
n

d
 
it

s
 
d

a
ta

 
in

to
 p

h
a
se

s,
 

d
e
te

rm
in

in
g

 w
h

ic
h

 
p

h
as

es
 

ca
n

 b
e 

p
re

se
n

t 
a
t 

th
e
 s

am
e 

ti
m

e
 
in

 t
h

e
 a

m
o

u
n

t 
o

f 
re

a
l 

st
o

ra
g

e
 

a
v

a
il

a
b

le
 

(p
a
rt

it
io

n
 o

r 
re

g
io

n
),

 
an

d
 i

n
d

ic
a
ti

n
g

 w
he

n 
p

h
as

es
 a

re
 
to

 b
e
 

lo
ad

ed
 
in

to
 r

e
a
l 

st
o

ra
g

e
 d

u
ri

n
g

 
p

ro
c
e
ss

in
g

. 

V
ir

tu
al

 S
to

ra
ge

 
r
-
-
-
-
-
-
-
-
-
-
-
·
-

-
-

-
-

-

A
dd

re
ss

 s
pa

ce
 

al
lo

ca
te

d 
to

 
ex

ec
ut

in
g 

pr
og

ra
m

s 

C
on

tr
ol

 p
ro

gr
am

 

T
ab

le
s 

or
 a

n 
al

go
ri

th
m

 u
se

d 
to

 m
ap

 v
ir

tu
al

 
st

or
ag

e 
se

ct
io

ns
 

to
 d

ir
ec

t 
ac

ce
ss

 
st

or
ag

e 
se

ct
io

ns
 

C
on

te
nt

s 
o

f 
a 

po
rt

io
n 

o
f 

vi
rt

ua
l 

st
or

ag
e 

(i
ns

tr
uc

ti
on

s 
an

d 
da

ta
 f

or
 e

xe
cu

ti
ng

 
pr

og
ra

m
s)

 

T
ab

le
s 

m
ap

 
vi

rt
ua

l 
st

or
ag

e 
se

ct
io

ns
 t

o
 r

ea
l 

st
or

ag
e 

se
ct

io
ns

 

R
ea

l 
S

to
ra

ge
 

A
ct

iv
e 

se
ct

io
ns

 
o

f 
ex

ec
ut

in
g 

pr
og

ra
m

s 

C
on

tr
ol

 p
ro

gr
am

 

F
ig

u
re

 
3

0
. 0

5 
.• 
2

. 
R

e
la

ti
o

n
sh

ip
 o

f 
v

ir
tu

a
l 

st
o

ra
g

e
, 

d
ir

e
c
t 

a
c
c
e
ss

 
st

o
ra

g
e
, 

an
d

 r
e
a
l 

st
o

ra
g

e
 

W
h

il
e 

a 
v

ir
tu

a
l 

st
o

ra
g

e
 u

p
 t

o
 

1
6

 m
il

li
o

n
 b

y
te

s 
in

 
si

z
e
 

ca
n

 b
e 

a
d

d
re

ss
e
d

 b
y

 a
n

y
 S

y
st

em
/3

7
0

 
m

o
d

el
 w

it
h

 
DA

T 
h

ar
d

w
ar

e,
 
th

e
 v

ir
tu

a
l 

st
o

ra
g

e
 

s
iz

e
 t

h
a
t 

ca
n

 b
e 

e
ff

e
c
ti

v
e
ly

 
im

p
le

m
en

te
d

 b
y

 a
 

g
iv

e
n

 s
y

st
em

 i
s
 
a
ff

e
c
te

d
 

b
y

 
(1

) 
th

e
 

am
o

u
n

t 
o

f 
re

a
l 

st
o

ra
g

e
 p

re
se

n
t,

 
(2

) 
th

e
 

am
o

u
n

t 
o

f 
d

ir
e
c
t 

a
c
c
e
ss

 
st

o
ra

g
e
 
sp

ac
e 

m
ad

e 
a
v

a
il

a
b

le
 t

o
 c

o
n

ta
in

 t
h

e
 
c
o

n
te

n
ts

 o
f 

v
ir

tu
a
l 

st
o

ra
g

e
, 

(3
) 

th
e
 s

p
ee

d
 o

f 
th

e
 d

ir
e
c
t 

a
c
c
e
ss

 s
to

ra
g

e
 d

e
v

ic
e
s 

c
o

n
ta

in
in

g
 

v
ir

tu
a
l 

st
o

ra
g

e
 c

o
n

te
n

ts
 a

n
d

 c
o

n
te

n
ti

o
n

 f
o

r 
th

e
se

 d
e
v

ic
e
s 

o
r 

th
e
 

c
h

a
n

n
e
ls

 
to

 w
h

ic
h

 t
h

e
y

 
a
re

 
a
tt

a
c
h

e
d

, 
(4

) 
th

e
 

sp
ee

d
 o

f 
th

e
 

C
PU

, 
an

d
 

(5
) 

th
e
 c

h
a
ra

c
te

ri
s
ti

c
s
 o

f 
th

e
 

p
ro

g
ra

m
s 

o
p

e
ra

ti
n

g
 c

o
n

c
u

rr
e
n

tl
y

. 
H

en
ce

, 
th

e
 

am
ou

nt
 

o
f 

re
a
l 

st
o

ra
g

e
 r

e
q

u
ir

e
d

 t
o

 e
ff

e
c
ti

v
e
ly

 
im

p
le

m
en

t 
a 

s
p

e
c
if

ic
 

am
ou

nt
 

o
f 

v
ir

tu
a
l 

st
o

ra
g

e
 

ca
n

 v
a
ry

 
b

y
 

sy
st

em
, 

d
ep

en
d

in
g

 o
n

 t
h

e
 

c
h

a
ra

c
te

ri
s
ti

c
s
 o

f 
th

e
 
a
p

p
li

c
a
ti

o
n

s 
in

 t
h

e
 w

o
rk

lo
ad

 a
n

d
 t

h
e
 p

er
fo

rm
an

ce
 

d
e
si

re
d

, 
as

 
is

 
d

is
c
u

ss
e
d

 i
n

 S
e
c
ti

o
n

 
3

0
:1

5
. 

O
nc

e 
a 

p
ro

g
ra

m
 s

e
c
ti

o
n

 h
a
s 

b
ee

n
 l

o
ad

ed
 i

n
to

 
re

a
l 

st
o

ra
g

e
, 

it
s
 v

ir
tu

a
l 

st
o

ra
g

e
 

a
d

d
re

ss
e
s 

ca
n

 b
e 

tr
a
n

s
la

te
d

 w
he

n 
th

e
y

 a
re

 r
e
fe

re
n

c
e
d

. 
D

yn
am

ic
 

a
d

d
re

ss
 t

ra
n

s
la

ti
o

n
 h

ar
d

w
ar

e 
is

 t
h

e
 m

ec
h

an
is

m
 t

h
a
t 

tr
a
n

s
la

te
s
 t

h
e
 

v
ir

tu
a
l 

st
o

ra
g

e
 a

d
d

re
ss

e
s 

c
o

n
ta

in
e
d

 
in

 
in

st
ru

c
ti

o
n

s 
in

to
 
re

a
l 

st
o

ra
g

e
 

a
d

d
re

ss
e
s 

d
u

ri
n

g
 i

n
s
tr

u
c
ti

o
n

 
e
x

e
c
u

ti
o

n
. 

A
d

d
re

ss
 t

ra
n

s
la

ti
o

n
 i

s
 

ac
co

m
p

li
sh

ed
 i

n
 S

y
st

em
/3

7
0

 
u

si
n

g
 

a 
h

ar
d

w
ar

e-
im

p
le

m
en

te
d

 t
a
b

le
 l

o
o

k
u

p
 

p
ro

c
e
d

u
re

 t
h

a
t 

a
c
c
e
ss

e
s 

ta
b

le
s
 
c
o

n
ta

in
e
d

 i
n

 r
e
a
l 

st
o

ra
g

e
. 

T
h

es
e 

ta
b

le
s
, 

w
h

ic
h

 a
re

 m
a
in

ta
in

e
d

 b
y

 c
o

n
tr

o
l 

p
ro

g
ra

m
 r

o
u

ti
n

e
s,

 
(1

) 
d

e
fi

n
e
 t

h
e
 a

m
ou

nt
 

o
f 

v
ir

tu
a
l 

st
o

ra
g

e
 
su

p
p

o
rt

e
d

 a
n

d
 a

ll
o

c
a
te

d
, 

(2
) 

in
d

ic
a
te

 w
h

et
h

er
 o

r 
n

o
t 

an
y

 g
iv

e
n

 p
ro

g
ra

m
 s

e
c
ti

o
n

 
is

 
c
u

rr
e
n

tl
y

 p
re

se
n

t 
in

 r
e
a
l 

st
o

ra
g

e
, 

an
d

 
(3

) 

A
 G

u
id

e 
to

 t
h

e
 I

B
M

 
S

y
st

em
/3

7
0

 
M

od
el

 1
5

8
 

4
7

 



c
o

n
ta

in
 t

h
e
 
a
d

d
re

ss
e
s 

o
f 

re
a
l 

st
o

ra
g

e
 
se

c
ti

o
n

s 
a
ll

o
c
a
te

d
 t

o
 t

h
e
 

p
ro

g
ra

m
 

se
c
ti

o
n

s 
th

a
t 

a
re

 c
u

rr
e
n

tl
y

 p
re

se
n

t 
in

 r
e
a
l 

st
o

ra
g

e
 .• 

D
u

ri
n

g
 
th

e
 e

x
e
c
u

ti
o

n
 o

f 
ea

ch
 i

n
s
tr

u
c
ti

o
n

, 
a
d

d
re

ss
 
tr

a
n

s
la

ti
o

n
 i

s
 

p
er

fo
rm

ed
 o

n
 a

n
y

 v
ir

tu
a
l 

st
o

ra
g

e
 a

d
d

re
ss

 
in

 t
h

e
 
in

s
tr

u
c
ti

o
n

 t
h

a
t 

re
fe

rs
 

to
 d

a
ta

 o
r 

to
 a

n
 i

n
st

ru
c
ti

o
n

..
 

T
ra

n
sl

a
ti

o
n

 o
c
c
u

rs
 a

ft
e
r 

th
e
 

2
4

-b
i t

 
e
ff

e
c
ti

v
e
 v

ir
tu

a
l 

st
o

ra
g

e
 
a
d

d
re

ss
 

h
as

 
b

ee
n

 c
o

m
p

u
te

d
 b

y
 

ad
d

in
g

 b
a
se

, 
d

is
p

la
c
e
m

e
n

t,
 

an
d

 
in

d
ex

 v
a
lu

e
s,

 
if

 a
n

y
, 

to
g

e
th

e
r,

 
a
s 

u
su

al
..

 
T

he
 
re

s
u

lt
 

o
f 

th
e
 

a
d

d
re

ss
 
tr

a
n

s
la

ti
o

n
 
is

 
a 

2
4

-b
it

 r
e
a
l 

st
o

ra
g

e
 a

d
d

re
ss

 d
e
si

g
n

a
ti

n
g

 
th

e
 l

o
c
a
ti

o
n

 c
o

n
ta

in
in

g
 t

h
e
 d

a
ta

 o
r 

in
s
tr

u
c
ti

o
n

 r
e
fe

re
n

c
e
d

 b
y

 t
h

e
 

v
ir

tu
a
l 

st
o

ra
g

e
 a

d
d

re
ss

 
in

 t
h

e
 i

n
s
tr

u
c
ti

o
n

. 
T

h
e 

v
ir

tu
a
l 

st
o

ra
g

e
 

a
d

d
re

ss
e
s 

in
 c

h
a
n

n
e
l 

p
ro

g
ra

m
s 

(C
CW

 
li

s
ts

) 
a
re

 n
o

t 
tr

a
n

s
la

te
d

 b
y

 
ch

an
n

el
 

h
ar

d
w

ar
e 

d
u

ri
n

g
 c

h
an

n
el

 
p

ro
g

ra
m

 
e
x

e
c
u

ti
o

n
 a

n
d

, 
th

e
re

fo
re

, 
pr

og
ra

m
m

ed
 

tr
a
n

s
la

ti
o

n
 i

s
 r

e
q

u
ir

e
d

 b
e
fo

re
 i

n
it

ia
ti

o
n

 o
f 

a 
c
h

a
n

n
e
l 

o
p

er
at

io
n

..
 

In
 r

e
a
li

ty
, 

D
A

T 
h

ar
d

w
ar

e 
p

ro
v

id
e
s 

d
y

n
am

ic
 r

e
lo

c
a
ti

o
n

 o
f 

th
e
 s

e
c
ti

o
n

s 
o

f 
a 

p
ro

g
ra

m
 d

u
ri

n
g

 
it

s
 e

x
e
c
u

ti
o

n
. 

T
h

is
 
c
a
p

a
b

il
it

y
 i

s
 
n

o
t 

p
ro

v
id

e
d

 b
y 

D
O

S 
V

e
rs

io
n

 
4

, 
O

S 
M

FT
, 

an
d

 O
S 

M
V

T.
 

D
O

S 
V

er
si

o
n

 
4 

su
p

p
o

rt
s 

p
ro

g
ra

m
 

re
lo

c
a
ti

o
n

 o
n

ly
 a

t 
li

n
k

-e
d

it
 t

im
e
. 

M
FT

 
an

d
 M

VT
 

su
p

p
o

rt
 p

ro
g

ra
m

 
re

lo
c
a
ti

o
n

 a
t 

p
ro

g
ra

m
 l

o
ad

 
ti

m
e 

a
s 

w
e
ll

 
as

 
a
t 

li
n

k
-e

d
it

 t
im

e.
. 

O
nc

e 
a 

p
ro

g
ra

m
 h

a
s 

b
ee

n
 
lo

a
d

e
d

 i
n

to
 a

n
 a

re
a
 o

f 
re

a
l 

st
o

ra
g

e
, 

th
e
se

 o
p

e
ra

ti
n

g
 

sy
st

em
s 

ca
n

n
o

t 
re

lo
c
a
te

 t
h

e
 p

ro
g

ra
m

 t
o

 
a
n

o
th

e
r 

a
re

a
 

o
f 

re
a
l 

st
o

ra
g

e
 

d
u

ri
n

g
 
it

s
 
e
x

e
c
u

ti
o

n
. 

T
h

u
s,

 
an

 e
n

ti
re

 
p

ro
g

ra
m

 o
r 

a 
p

o
rt

io
n

 o
f 

a 
p

ro
g

ra
m

 
ca

n
n

o
t 

b
e 

w
ri

tt
e
n

 o
n

 d
ir

e
c
t 

a
c
c
e
ss

 
st

o
ra

g
e
 d

u
ri

n
g

 e
x

e
c
u

ti
o

n
 a

n
d

 
la

te
r 

re
lo

a
d

e
d

 i
n

to
 d

if
fe

re
n

t 
re

a
l 

st
o

ra
g

e
 l

o
c
a
ti

o
n

s 
to

 c
o

n
ti

n
u

e
 e

x
ec

u
ti

o
n

..
 

O
nc

e 
lo

a
d

e
d

, 
th

e
re

fo
re

, 
a 

p
ro

g
ra

m
 i

s
 

b
o

u
n

d
 d

u
ri

n
g

 i
ts

 
e
x

e
c
u

ti
o

n
 t

o
 
it

s
 

in
it

ia
ll

y
 a

ll
o

c
a
te

d
 r

e
a
l 

st
o

ra
g

e
 
a
d

d
re

ss
e
s.

 
In

 
a 

v
ir

tu
a
l 

st
o

ra
g

e
 

en
v

ir
o

n
m

en
t,

 
a 

p
ro

g
ra

m
 i

s
 b

o
u

n
d

 
o

n
ly

 t
o

 t
h

e
 v

ir
tu

a
l 

st
o

ra
g

e
 a

d
d

re
ss

e
s 

i
t
 

w
as

 
a
ss

ig
n

e
d

 d
u

ri
n

g
 l

o
ad

in
g

,.
 

T
he

 
d

y
n

am
ic

 r
e
lo

c
a
ti

o
n

 p
ro

v
id

e
g

 b
y

 D
A

T 
h

ar
d

w
ar

e 
e
li

m
in

a
te

s,
 

fo
r 

m
o

st
 

p
ro

g
ra

m
s,

 
th

e
 n

ee
d

 
fo

r 
a
ll

o
c
a
ti

n
g

 a
n

d
 d

e
d

ic
a
ti

n
g

 
a 

c
o

n
ti

g
u

o
u

s 
a
re

a
 o

f 
re

a
l 

st
o

ra
g

e
 t

o
 

an
 
e
n

ti
re

 p
ro

g
ra

m
 f

o
r 

th
e
 
d

u
ra

ti
o

n
 o

f 
it

s
 

e
x

e
c
u

ti
o

n
, 

a 
re

q
u

ir
e
m

e
n

t 
fo

r 
a
ll

 
p

ro
g

ra
m

s 
in

 
D

O
S 

V
e
rs

io
n

 4
, 

an
d

 O
S 

M
FT

 
an

d
 M

VT
.. 

(A
s 

d
is

c
u

ss
e
d

 l
a
te

r 
in

 t
h

is
 s

u
b

se
c
ti

o
n

, 
so

m
e 

p
ro

g
ra

m
s 

c
a
n

n
o

t 
o

p
e
ra

te
 

c
o

rr
e
c
tl

y
 i

n
 t

h
e
 m

an
n

er
 

b
ei

n
g

 
d

e
sc

ri
b

e
d

, 
th

a
t 

is
, 

w
it

h
 
se

c
ti

o
n

s 
tr

a
n

sf
e
rr

e
d

 
o

n
ly

 a
s 

re
q

u
ir

e
d

 
b

et
w

ee
n

 d
ir

e
c
t 

a
c
c
e
ss

 
st

o
ra

g
e
 a

n
d

 
re

a
l 

st
o

ra
g

e
.)

 
In

 a
 
v

ir
tu

a
l 

st
o

ra
g

e
 e

n
v

ir
o

n
m

en
t,

 
re

a
l 

st
o

ra
g

e
 
is

 n
o

 
lo

n
g

e
r 

d
iv

id
e
d

 i
n

to
 c

o
n

ti
g

u
o

u
sl

y
 a

d
d

re
ss

e
d

 
p

a
rt

it
io

n
s
 
o

r 
d

y
n

am
ic

al
ly

 a
ll

o
c
a
te

d
 

re
g

io
n

s 
th

a
t 

ca
n

 c
o

n
ta

in
 o

n
e 

e
x

e
c
u

ti
n

g
 

jo
b

 s
te

p
 

<
pr

og
ra

m
) 

a
t 

a 
t
i
m
e
~
 

F
u

rt
h

e
r,

 
w

he
n 

re
a
l 

st
o

ra
g

e
 i

s
 
a
ll

o
c
a
te

d
 t

o
 a

 
se

c
ti

o
n

 o
f 

an
 

e
x

e
c
u

ti
n

g
 

p
ro

g
ra

m
, 

th
e
 r

e
a
l 

st
o

ra
g

e
 i

s
 
n

o
t 

d
e
d

ic
a
te

d
 t

o
 t

h
a
t 

p
ro

g
ra

m
 s

e
c
ti
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c
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 m
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c
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c
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 c
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c
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p
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ra
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ra
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ra
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b
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 d
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c
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ra
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 d
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 d
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c
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c
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c
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c
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c
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c
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 d
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 d
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ra
m

 u
n

d
e
r 

th
e
se

 
c
o

n
d

it
io

n
s 

m
ig

h
t 

b
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c
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 d
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h
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 b
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ra
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p
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 p
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b
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c
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p
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 m
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b
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p
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d
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e
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c
e
d

 o
r 

e
li

m
in

a
te

d
 b

e
c
a
u

se
 
ta

b
le

s
, 

re
la

ti
v

e
ly

 
sm

a
ll

 
d

a
ta

 
g

ro
u

p
s,

 
e
tc

.,
 
th

a
t 

a
re

 
p

la
c
e
d

 o
n

 d
ir

e
c
t 

a
c
c
e
ss

 
st

o
ra

g
e
 

b
e
c
a
u

se
 
o

f 
re

a
l 

st
o

ra
g

e
 

li
m

it
a
ti

o
n

s
 

c
a
n

 b
ec

o
m

e 
p

a
rt

 o
f 

th
e
 

p
ro

g
ra

m
 

an
d

 
w

il
l 

b
e
 
b

ro
u

g
h

t 
in

to
 

re
a
l 

st
o

ra
g

e
 a

u
to

m
a
ti

c
a
ll

y
 a

s 
re

q
u

ir
e
d

. 
P

ro
g

ra
m

 p
la

n
n

in
g

, 
c
o

d
in

g
, 

an
d

 
te

s
ti

n
g

 t
im

e
 
c
a
n

 b
e 

re
d

u
c
e
d

 
b

y
 
e
li

m
in

a
ti

o
n

 o
f 

th
e
 u

se
 o

f 
th

e
s
e
 

p
ro

g
ra

m
m

in
g

 t
e
c
h

n
iq

u
e
s 

an
d

 o
th

e
r 

re
a
l 

st
o

ra
g

e
 m

an
ag

em
en

t 
f
a
c
il

it
ie

s
, 

w
h

ic
h

 
a
ls

o
 
re

q
u

ir
e
 
a
d

d
it

io
n

a
l 

p
ro

g
ra

m
m

in
g

 
k

n
o

w
le

d
g

e 
an

d
 s

k
il

l.
 

A
ls

o
 

a
v

o
id

e
d

 
is

 
th

e
 
re

s
tr

u
c
tu

ri
n

g
 
o

f 
a
p

p
li

c
a
ti

o
n

 
p

ro
g

ra
m

s 
a
ft

e
r 

th
e
y

 
h

av
e 

b
e
e
n

 w
ri

tt
e
n

 
b

e
c
a
u

se
 t

h
e
y

 
a
re

 l
a
rg

e
r 

th
a
n

 
th

e
 
re

a
l 

st
o

ra
g

e
 
a
v

a
il

a
b

le
 

fo
r 

th
e
ir

 
e
x

e
c
u

ti
o

n
. 

B
en

ce
, 

a
p

p
li

c
a
ti

o
n

s
 

c
a
n

 
b

ec
o

m
e 

o
p

e
ra

ti
o

n
a
l 

m
o

re
 
q

u
ic

k
ly

. 

O
p

en
-e

n
d

ed
, 

st
ra

ig
h

tf
o

rw
a
rd

 
a
p

p
li

c
a
ti

o
n

 d
e
si

g
n

 
is

 
p

o
s
s
ib

le
, 

an
d

 m
o

re
 

c
o

m
p

re
h

e
n

si
v

e
 p

ro
g

ra
m

s 
c
a
n

 b
e
 w

ri
tt

e
n

. 
A

n 
a
p

p
li

c
a
ti

o
n

 
ca

n
 

b
e 

se
g

m
en

te
d

 
in

to
 a

 
s
e
ri

e
s
 
o

f 
p

ro
g

ra
m

s 
a
c
c
o

rd
in

g
 t

o
 
it

s
 
lo

g
ic

a
l 

fl
o

w
 

in
s
te

a
d

 o
f 

a
c
c
o

rd
in

g
 t

o
 
~
h
e
 

fu
n

c
ti

o
n

s 
th

a
t 

c
a
n

 b
e
 

p
e
rf

o
rm

e
d

 
in

 t
h

e
 

s
p

e
c
if

ic
 a

m
o

u
n

t 
o

f 
re

a
l 

st
o

ra
g

e
 
a
v

a
il

a
b

le
 t

o
 
e
a
c
h

 
s
te

p
 
in

 t
h

e
 

a
p

p
li

c
a
ti

o
n

. 
P

ro
g

ra
m

m
in

g
 

an
d

 p
ro

c
e
ss

in
g

 
d

u
p

li
c
a
ti

o
n

 i
n

h
e
re

n
t 

in
 t

h
e
 

a
p

p
ro

a
c
h

 o
f 

u
si

n
g

 
tw

o
 
o

r 
m

o
re

 
jo

b
 s

te
p

s
 t

o
 

p
e
rf

o
rm

 o
n

e 
lo

g
ic

a
l 

p
ro

c
e
ss

 
is

 
th

e
re

b
y

 
a
v

o
id

e
d

. 

A
d

d
it

io
n

a
l 

p
ro

g
ra

m
m

in
g

 
f
a
c
il

it
ie

s
 

c
a
n

 
b

ec
o

m
e 

a
v

a
il

a
b

le
 t

h
a
t 

o
th

e
rw

is
e
 

c
o

u
ld

 n
o

t 
b

e 
u

se
d

 
b

e
c
a
u

se
 o

f 
re

a
l 

st
o

ra
g

e
 
li

m
it

a
ti

o
n

s
. 

S
p

e
c
if

ic
a
ll

y
, 

fu
ll

-f
u

n
c
ti

o
n

 
h

ig
h

-l
e
v

e
l 

la
n

g
u

a
g

e
 t

ra
n

s
la

to
rs

, 
w

h
ic

h
 

o
ff

e
r 

m
o

re
 
c
a
p

a
b

il
it

ie
s
 t

h
a
n

 t
h

e
ir

 
su

b
se

t 
v

e
rs

io
n

s 
C

su
ch

 
a
s 

a
d

d
it

io
n

a
l 

d
eb

u
g

g
in

g
 
f
a
c
il

it
ie

s
 

an
d

 
p

e
rf

o
rm

a
n

c
e
 
o

p
ti

o
n

s)
 

b
u

t 
w

h
ic

h
 

a
ls

o
 h

a
v

e
 
la

rg
e
r 

st
o

ra
g

e
 
d

e
si

g
n

 p
o

in
ts

, 
c
a
n

 
b

e 
u

se
d

 
b

e
c
a
u

se
 t

h
e
y

 
ca

n
 

o
p

e
ra

te
 
in

 
a 

v
ir

tu
a
l 

st
o

ra
g

e
 

e
n

v
ir

o
n

m
e
n

t 
u

si
n

g
 
le

s
s
 
re

a
l 

st
o

ra
g

e
 

th
a
n

 t
h

e
ir

 
d

e
si

g
n

 
p

o
in

t 
re

q
u

ir
e
m

e
n

t.
 

• 
P

re
p

ro
d

u
c
ti

o
n

 t
e
s
ti

n
g

 
o

f 
la

rg
e
r-

th
a
n

-a
v

e
ra

g
e
 
a
p

p
li

c
a
ti

o
n

 
p

ro
g

ra
m

s 
c
a
n

 
b

e 
in

c
re

a
se

d
 
if

 
en

o
u

g
h

 v
ir

tu
a
l 

st
o

ra
g

e
 

c
a
n

 b
e
 

m
ad

e 
a
v

a
il

a
b

le
 
to

 
e
n

a
b

le
 

th
em

 t
o

 
ru

n
 d

u
ri

n
g

 
n

o
rm

al
 t

e
s
ti

n
g

 
p

e
ri

o
d

s
. 

T
u

rn
ar

o
u

n
d

 t
im

e
 

d
u

ri
n

g
 
te

s
ti

n
g

 
c
a
n

 b
e 

re
d

u
c
e
d

. 

In
 

a 
n

o
n

v
ir

tu
a
l 

st
o

ra
g

e
 

e
n

v
ir

o
n

m
e
n

t,
 

su
c
h

 
p

ro
g

ra
m

s 
a
re

 u
s
u

a
ll

y
 

g
ro

u
p

e
d

 t
o

g
e
th

e
r 

an
d

 e
x

e
c
u

te
d

 o
n

ly
 
a
t 

c
e
rt

a
in

 t
im

e
s 

w
he

n 
th

e
ir

 
la

rg
e
r 

d
e
si

g
n

 p
o

in
t 

st
o

ra
g

e
 
re

q
u

ir
e
m

e
n

ts
 c

a
n

 
b

e 
m

ad
e 

a
v

a
il

a
b

le
. 

• 
F

in
e
 
tu

n
in

g
 o

f 
a
p

p
li

c
a
ti

o
n

 p
ro

g
ra

m
s 

to
 a

c
h

ie
v

e
 
p

e
rf

o
rm

a
n

c
e
 

im
p

ro
v

em
en

ts
, 

w
h

en
 
n

e
c
e
ss

a
ry

, 
ca

n
 

b
e
 d

e
la

y
e
d

 
u

n
ti

l 
a
ft

e
r 

th
e
 

a
p

p
li

c
a
ti

o
n

 
is

 
in

 p
ro

d
u

c
ti

o
n

,.
 

T
h

is
 
c
a
p

a
b

il
it

y
 
e
n

a
b

le
s 

an
 

a
p

p
li

c
a
ti

o
n

 t
o

 
b

ec
o

m
e 

o
p

e
ra

ti
v

e
 s

o
o

n
er

,.
 

• 
S

ta
rt

u
p

 c
o

s
ts

 
fo

r 
ne

w
 
a
p

p
li

c
a
ti

o
n

s
 

m
ay

 
b

e
 
re

d
u

c
e
d

. 
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A
 n

ew
 
a
p

p
li

c
a
ti

o
n

 
ca

n
 

b
e 

d
ev

el
o

p
ed

 
an

d
 t

e
s
te

d
 

o
n

 t
h

e
 e

x
is

ti
n

g
 

sy
st

e
m

, 
as

su
m

in
g

 t
h

e
 
re

q
u

ir
e
d

 
I/

O
 d

e
v

ic
e
s 

a
re

 
p

re
se

n
t 

in
 t

h
e
 

c
o

n
fi

g
u

ra
ti

o
n

, 
b

e
fo

re
 
th

e
 a

d
d

it
io

n
a
l 

re
a
l 

st
o

ra
g

e
 t

h
e
 a

p
p

li
c
a
ti

o
n

 
re

q
u

ir
e
s 

fo
r 

p
er

fo
rm

an
ce

 o
n

 a
 

p
ro

d
u

c
ti

o
n

 b
a
si

s 
is

 
a
c
tu

a
ll

y
 

in
s
ta

ll
e
d

. 
W

he
n 

th
e
 a

p
p

li
c
a
ti

o
n

 
is

 r
e
a
d

y
 f

o
r 

p
ro

d
u

c
ti

o
n

, 
th

e
 

a
d

d
it

io
n

a
l 

re
a
l 

st
o

ra
g

e
 
re

q
u

ir
e
d

 
ca

n
 b

e 
ad

d
ed

 t
o

 t
h

e
 s

y
st

e
m

. 
In

 
so

m
e 

c
a
se

s 
i
t
 m

ay
 

b
e 

p
o

ss
ib

le
 t

o
 o

p
e
ra

te
 t

h
e
 
a
p

p
li

c
a
ti

o
n

 o
n

 
a 

p
ro

d
u

c
ti

o
n

 b
a
si

s 
o

n
 t

h
e
 
e
x

is
ti

n
g

 
sy

st
em

 w
it

h
o

u
t 

ad
d

in
g

 
re

a
l 

st
o

ra
g

e
 

in
it

ia
ll

y
, 

b
e
c
a
u

se
 
d

u
ri

n
g

 t
h

e
 s

ta
rt

u
p

 p
e
ri

o
d

, 
tr

a
n

s
a
c
ti

o
n

 v
o

lu
m

e 
is

 
v

e
ry

 l
o

w
. 

A
s 

th
e
 v

o
lu

m
e 

g
ro

w
s,

 
re

a
l 

st
o

ra
g

e
 

ca
n

 b
e 

ad
d

ed
 t

o
 
a
c
h

ie
v

e
 

b
e
tt

e
r 

p
e
rf

o
rm

a
n

c
e
. 

• 
G

ro
w

th
 
o

f 
e
x

is
ti

n
g

 
a
p

p
li

c
a
ti

o
n

s 
an

d
 
th

e
 m

ai
n

te
n

an
ce

 
o

f 
o

p
e
ra

ti
o

n
a
l 

p
ro

g
ra

m
s 

is
 
si

m
p

li
fi

e
d

. 

B
ec

au
se

 o
f 

th
e
 

re
m

o
v

al
 
o

f 
m

o
st

 
re

a
l 

st
o

ra
g

e
 
re

s
tr

a
in

ts
, 

ne
w

 
fu

n
c
ti

o
n

s 
ca

n
 b

e 
m

o
re

 
e
a
s
il

y
 a

n
d

 m
o

re
 r

a
p

id
ly

 a
d

d
ed

 t
o

 m
o

st
 e

x
is

ti
n

g
 

a
p

p
li

c
a
ti

o
n

s.
 

P
ro

g
ra

m
 e

x
p

a
n

si
o

n
 

b
ec

au
se

 o
f 

ad
d

ed
 
fu

n
c
ti

o
n

s 
o

r 
m

ai
n

te
n

an
ce

 c
h

an
g

es
 d

o
es

 
n

o
t 

re
q

u
ir

e
 t

h
e
 u

se
 
o

f 
o

v
e
rl

a
y

 t
e
c
h

n
iq

u
e
s,

 
m

u
lt

ip
le

 
jo

b
 s

te
p

s
, 

e
tc

 .• 
, 

w
he

n 
th

e
 
s
iz

e
 o

f 
th

e
 e

x
te

n
d

e
d

 
p

ro
g

ra
m

 
ex

ce
ed

s 
th

e
 o

ri
g

in
a
l 

st
o

ra
g

e
 
d

e
si

g
n

 
p

o
in

t 
s
iz

e
. 

In
 
g

e
n

e
ra

l,
 
a
lt

e
ra

ti
o

n
 a

n
d

 d
eb

u
g

g
in

g
 o

f 
n

o
n

o
v

e
rl

a
y

 
p

ro
g

ra
m

s 
a
re

 a
ls

o
 

e
a
s
ie

r 
th

a
n

 
a
lt

e
ra

ti
o

n
 a

n
d

 d
eb

u
g

g
in

g
 
o

f 
p

ro
g

ra
m

s.
w

it
h

 p
la

n
n

e
d

 
o

v
e
rl

a
y

 
o

r 
d

y
n

am
ic

 
s
tr

u
c
tu

re
s
. 

• 
A

p
p

li
c
a
ti

o
n

 p
ro

g
ra

m
s 

w
ho

se
 
re

a
l 

st
o

ra
g

e
 r

e
q

u
ir

e
m

e
n

ts
, 

b
as

ed
 o

n
 

tr
a
n

s
a
c
ti

o
n

 v
o

lu
m

e 
an

d
 

c
o

m
p

le
x

it
y

, 
v

a
ry

 w
id

e
ly

 d
u

ri
n

g
 
th

e
ir

 
e
x

e
c
u

ti
o

n
 m

ay
 

b
e 

ju
s
ti

fi
e
d

, 
d

e
si

g
n

e
d

, 
an

d
 
in

s
ta

ll
e
d

 m
o

re
 
e
a
s
il

y
 .• 

D
es

ig
n

, 
c
o

d
in

g
, 

an
d

 t
e
s
ti

n
g

 t
im

e
 

ca
n

 b
e 

re
d

u
c
e
d

 
b

e
c
a
u

se
 

d
y

n
am

ic
 

st
o

ra
g

e
 m

an
ag

em
en

t 
is

 a
u

to
m

a
ti

c
a
ll

y
 
p

ro
v

id
e
d

 
b

y
 t

h
e
 o

p
e
ra

ti
n

g
 

sy
st

e
m

. 
T

im
e 

an
d

 
e
ff

o
rt

 n
ee

d
 n

o
t 

b
e 

sp
e
n

t 
s
tr

u
c
tu

ri
n

g
 

su
ch

 
p

ro
g

ra
m

s 
to

 
u

se
 
a
v

a
il

a
b

le
 r

e
a
l 

st
o

ra
g

e
 d

y
n

a
m

ic
a
ll

y
 t

o
 s

u
p

p
o

rt
 t

h
e
 
fu

n
c
ti

o
n

s 
a
n

d
/o

r 
re

sp
o

n
se

 t
im

e
s 

re
q

u
ir

e
d

 .• 

• 
D

es
ig

n
 a

n
d

 
in

s
ta

ll
a
ti

o
n

 o
f 

o
n

e
-t

im
e
, 

lo
w

-u
sa

g
e
, 

o
r 

lo
w

-v
o

lu
m

e 
p

ro
g

ra
m

s 
o

f 
v

e
ry

 l
a
rg

e
 
st

o
ra

g
e
 s

iz
e
 a

re
 m

o
re

 
e
a
s
il

y
 
ju

s
ti

fi
e
d

 .• 
E

x
is

ti
n

g
 
a
p

p
li

c
a
ti

o
n

s 
in

 t
h

e
se

 c
a
te

g
o

ri
e
s 

th
a
t 

c
u

rr
e
n

tl
y

 o
p

e
ra

te
 
in

 
a 

b
a
tc

h
 e

n
v

ir
o

n
m

en
t 

ca
n

 
a
ls

o
 m

o
re

 
e
a
s
il

y
 b

e 
a
lt

e
re

d
 
to

 o
p

e
ra

te
 

o
n

li
n

e
, 

a 
g

ro
w

th
 
st

e
p

 t
h

a
t 

m
ig

h
t 

n
o

t 
b

e 
ju

s
ti

fi
a
b

le
 i

n
 

a 
n

o
n

v
ir

tu
a
l 

st
o

ra
g

e
 

en
v

ir
o

n
m

en
t.

 

• 
A

p
p

li
c
a
ti

o
n

s 
ca

n
 b

e 
in

s
ta

ll
e
d

 o
n

 
a 

tr
ia

l 
b

a
s
is

 f
o

r 
th

e
 

p
u

rp
o

se
 

o
f 

o
b

se
rv

in
g

 a
n

d
 e

v
a
lu

a
ti

n
g

 t
h

e
ir

 f
u

n
c
ti

o
n

s 
an

d
 t

h
e
ir

 o
p

e
ra

ti
o

n
. 

M
o

st
 I

B
M

-s
u

p
p

li
ed

 
a
p

p
li

c
a
ti

o
n

 p
ro

g
ra

m
 p

ro
d

u
c
ts

 
ca

n
 

b
e 

te
m

p
o

ra
ri

ly
 

in
s
ta

ll
e
d

 o
n

 a
n

 e
x

is
ti

n
g

 
sy

st
e
m

, 
as

su
m

in
g

 
th

e
 
re

q
u

ir
e
d

 
I/

O
 d

e
v

ic
e
s 

a
re

 p
re

se
n

t.
 

T
he

 
a
d

d
it
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p
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c
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p
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 c
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ra
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 c
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c
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 t
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 d
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c
a
n

 b
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ra
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 b
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c
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w
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ra
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 d
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 m
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p
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b
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p
e
 
o

f 
e
ff

o
rt

 
ca

n
 b
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 b
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 l
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c
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b
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e
e
d

 n
o

t 
ch

an
g

e 
p

a
rt

it
io

n
 s

iz
e
s
 a

t 
v

a
ri

o
u

s 
ti

m
e
s 

(i
n

 D
O

S/
V

S 
o

r 
O

S
/V

S
l,

 
fo

r 
ex

am
p

le
) 

fo
r 

th
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p
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e
m

 t
h

a
t 

h
a
n

d
le

s 
a 

jo
b

 m
ix

 w
ho

se
 

u
se

 
o

f 
re

a
l 

st
o

ra
g

e
 

v
a
ri

e
s
 
c
o

n
si

d
e
ra

b
ly

 w
h

il
e
 i

t
 i

s
 
b

e
in

g
 

p
ro

ce
ss

ed
..

 
T

h
e 

e
x

te
n

t 
o

f 
th

e
 

p
er

fo
rm

an
ce

 
im

p
ro

v
em

en
t 

d
ep

en
d

s 
o

n
 t

h
e
 
ty

p
e
s 

o
f 

a
p

p
li

c
a
ti

o
n

s 
in

v
o

lv
e
d

 
an

d
 
th

e
 
c
u

rr
e
n

t 
u

ti
li

z
a
ti

o
n

 o
f 

sy
st

em
 r

e
so

u
rc

e
s.

 
T

h
e
re

fo
re

, 
th

e
 

am
o

u
n

t 
o

f 
p

er
fo

rm
an

ce
 
g

a
in

, 
if

 a
n

y
, 

th
a
t 

m
ay

 
b

e 
a
c
h

ie
v

e
d

 
is

 
h

ig
h

ly
 v

a
ri

a
b

le
 

b
y

 
in

s
ta

ll
a
ti

o
n

. 
E

n
v

ir
o

n
m

en
ts

 
w

it
h

 t
h

e
 g

re
a
te

s
t 

p
o

te
n

ti
a
l 

fo
r 

im
p

ro
v

ed
 

p
er

fo
rm

an
ce

 
a
re

 
as

 
fo

ll
o

w
s:
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B
a
tc

h
-o

ri
e
n

te
d

 
m

u
lt

ip
ro

g
ra

m
m

in
g

 e
n

v
ir

o
n

m
en

ts
 
w

it
h

 
a
p

p
li

c
a
ti

o
n

 
p

ro
g

ra
m

s 
o

f 
w

id
e
ly

 v
a
ry

in
g

 r
e
a
l 

st
o

ra
g

e
 r

e
q

u
ir

e
m

e
n

ts
. 

R
ea

l 
st

o
ra

g
e
 m

ay
 
n

o
t 

b
e 

m
o

st
 
e
ff

ic
ie

n
tl

y
 u

se
d

 
in

 s
u

c
h

 
an

 
en

v
ir

o
n

m
en

t 
b

e
c
a
u

se
 

(1
) 

re
a
l 

st
o

ra
g

e
 

ca
n

 
be

co
m

e 
fr

ag
m

en
te

d
 

w
he

n 
re

g
io

n
s 

a
re

 
d

y
n

a
m

ic
a
ll

y
 a

ll
o

c
a
te

d
 

an
d

 
fr

e
e
d

 
o

r 
(2

) 
i
t
 i

s
 
d

if
fi

c
u

lt
 t

o
 d

iv
id

e
 

re
a
l 

st
o

ra
g

e
 
in

to
 

a 
s
e
t 

o
f 

a
re

a
s 

th
a
t 

is
 o

p
ti

m
u

m
 f

o
r 

a
ll

 p
ro

g
ra

m
s 

w
he

n 
re

a
l 

st
o

ra
g

e
 
is

 
p

a
rt

it
io

n
e
d

. 
(C

o
n

si
d

er
 t

h
e
 
in

e
ff

ic
ie

n
t 

u
se

 o
f 

re
a
l 

st
o

ra
g

e
 
in

 a
 

54
K

 
p

a
rt

it
io

n
 a

ll
o

c
a
te

d
 f

o
r 

a
ss

e
m

b
le

, 
li

n
k

-e
d

it
, 

an
d

 t
e
s
t 

jo
b

s 
in

 w
h

ic
h

 
a 

54
K

 
la

n
g

u
a
g

e
 t

ra
n

s
la

to
r,

 
a 

lO
K

 
li

n
k

a
g

e
 

e
d

it
o

r,
 

an
d

 
p

ro
b

le
m

 p
ro

g
ra

m
s 

n
o

 l
a
rg

e
r 

th
a
n

 
40

K
 

e
x

e
c
u

te
.)

 
In

 
a
d

d
it

io
n

, 
re

a
l 

st
o

ra
g

e
 
is

 n
o

t 
e
ff

ic
ie

n
tl

y
 u

se
d

 w
he

n 
th

e
 
re

a
l 

st
o

ra
g

e
 

re
q

u
ir

e
m

e
n

t 
o

f 
a 

g
iv

e
n

 
p

ro
g

ra
m

, 
b

a
se

d
 o

n 
tr

a
n

s
a
c
ti

o
n

 m
ix

 o
r 

v
o

lu
m

e,
 

v
a
ri

e
s
 
w

id
e
ly

, 
an

d
 
th

e
 

am
o

u
n

t 
o

f 
re

a
l 

st
o

ra
g

e
 t

h
a
t 

is
 
a
ll

o
c
a
te

d
 
is

 
d

e
si

g
n

e
d

 
to

 
h

a
n

d
le

 
th

e
 

p
ea

k
 r

e
q

u
ir

e
m

e
n

t.
 

(T
h

is
 
is

 
ty

p
ic

a
ll

y
 t

ru
e
 o

f 
g

ra
p

h
ic

s 
a
p

p
li

c
a
ti

o
n

s,
 

fo
r 

ex
am

p
le

.)
 

F
u

rt
h

e
r,

 
re

a
l 

st
o

ra
g

e
 
a
ss

ig
n

e
d

 
to

 
a 

p
ro

g
ra

m
 i

s
 
n

o
t 

p
ro

d
u

c
ti

v
e
ly

 u
se

d
 
d

u
ri

n
g

 t
h

e
 t

im
e
 t

h
e
 p

ro
g

ra
m

 i
s
 

w
a
it

in
g

 
fo

r 
a 

hu
m

an
 
re

sp
o

n
se

, 
su

ch
 a

s 
fo

r 
th

e
 
o

p
e
ra

to
r 

to
 
lo

c
a
te

 
a
n

d
/o

r 
m

o
u

n
t 

a 
v

o
lu

m
e 

o
r 

to
 m

ak
e 

a 
d

e
c
is

io
n

 
an

d
 
e
n

te
r 

a 
m

es
sa

g
e 

o
n

 
th

e
 
c
o

n
so

le
, 

o
r 

d
u

ri
n

g
 
th

e
 t

im
e
 r

e
q

u
ir

e
d

 t
o

 
q

u
ie

sc
e
 

th
e
 

sy
st

em
 i

n
 

o
rd

e
r 

to
 c

h
an

g
e 

.p
a
rt

it
io

n
 d

e
fi

n
it

io
n

s
, 

s
ta

r
t 

a 
h

ig
h

-p
ri

o
ri

ty
 
jo

b
, 

o
r 

s
ta

rt
 

a 
lo

n
g

-r
u

n
n

in
g

 t
e
le

p
ro

c
e
ss

in
g

 
jo

b
 i

n
 
h

ig
h

 
re

a
l 

st
o

ra
g

e
 ... 

In
 a

 
v

ir
tu

a
l 

st
o

ra
g

e
 e

n
v

ir
o

n
m

e
n

t,
 

in
 w

h
ic

h
 
a
ll

 c
o

n
c
u

rr
e
n

tl
y

 
e
x

e
c
u

ti
n

g
 

jo
b

 s
te

p
s 

sh
a
re

 
re

a
l 

st
o

ra
g

e
 d

y
n

a
m

ic
a
ll

y
 

an
d

 u
se

 
re

a
l 

st
o

ra
g

e
 
o

n
ly

 w
he

n 
i
t
 i

s
 
a
c
tu

a
ll

y
 r

e
q

u
ir

e
d

 f
o

r 
p

ro
g

ra
m

 e
x

e
c
u

ti
o

n
, 

re
a
l 

st
o

ra
g

e
 
is

 m
or

e 
e
ff

ic
ie

n
tl

y
 u

se
d

..
 

H
en

ce
, 

if
 
re

a
l 

st
o

ra
g

e
 

c
u

rr
e
n

tl
y

 i
s
 
th

e
 r

e
s
tr

a
in

t,
 

a 
g

iv
e
n

 r
e
a
l 

st
o

ra
g

e
 s

iz
e
 m

ig
h

t 
b

e 
c
a
p

a
b

le
 o

f 
su

p
p

o
rt

in
g

 
a 

h
ig

h
e
r 

le
v

e
l 

o
f 

:m
u

lt
ip

ro
g

ra
m

m
in

g
 t

h
a
n

 c
an

 
b

e 
a
c
h

ie
v

e
d

 w
it

h
o

u
t 

th
e
 
u

se
 o

f 
d

y
n

am
ic

 
st

o
ra

g
e
 

m
an

ag
em

en
t 

(a
ss

u
m

in
g

 
o

th
e
r 

re
q

u
ir

e
d

 r
e
so

u
rc

e
s,

 
su

ch
 
a
s 

CP
U

 
ti

m
e
, 

I/
O

 d
e
v

ic
e
s,

 
an

d
 

c
h

a
n

n
e
ls

, 
a
re

 a
v

a
il

a
b

le
).

 
F

o
r 

ex
am

p
le

, 
in

s
ta

ll
a
ti

o
n

 o
f 

a 
la

rg
e
 

st
o

ra
g

e
 d

e
si

g
n

 
p

o
in

t,
 

te
rm

in
a
l-

b
a
se

d
 a

p
p

li
c
a
ti

o
n

 t
o

 h
a
n

d
le

 o
n

ly
 

a 
fe

w
 t

e
rm

in
a
ls

 m
ig

h
t 

b
e 

p
o

ss
ib

le
. 

A
lt

e
rn

a
ti

v
e
ly

, 
a 

h
ig

h
e
r 

le
v

e
l 

o
f 

m
u

lt
ip

ro
g

ra
m

m
in

g
 m

ig
h

t 
b

e 
su

p
p

o
rt

e
d

 b
y

 t
h

e
 
a
d

d
it

io
n

 o
f 

a 
sm

a
ll

e
r 

re
a
l 

st
o

ra
g

e
 

in
c
re

m
e
n

t 
th

a
n

 w
o

u
ld

 o
th

e
rw

is
e
 b

e 
re

q
u

ir
e
d

. 

S
y

st
em

 p
er

fo
rm

an
ce

 
m

ay
 
a
ls

o
 b

e 
im

p
ro

v
ed

 i
f
 m

o
re

 e
ff

ic
ie

n
t 

u
se

 o
f 

a
v

a
il

a
b

le
 
re

a
l 

st
o

ra
g

e
 
e
n

a
b

le
s 

a
d

d
it

io
n

a
l 

h
e
a
v

il
y

 u
se

d
 
fu

n
c
ti

o
n

s 
to

 
b

e 
m

ad
e 

re
s
id

e
n

t 
in

st
e
a
d

 
o

f 
tr

a
n

s
ie

n
t 

o
r 

a
ll

o
w

s 
th

e
 
in

c
o

rp
o

ra
ti

o
n

 o
f 

p
e
rf

o
rm

a
n

c
e
-o

ri
e
n

te
d

 o
p

ti
o

n
s 

in
 t

h
e
 c

o
n

tr
o

l 
p

ro
g

ra
m

. 
T

h
is

 

A
 G

u
id

e 
to

 t
h

e
 I

B
M

 
S

y
st

em
/3

7
0

 M
od

el
 1

5
8

 

\
~
 



I \.
._

/ 

im
p

ro
v

em
en

t 
ca

n
 a

p
p

ly
 t

o
 

en
v

ir
o

n
m

en
ts

 w
it

h
 

b
a
tc

h
 a

n
d

 o
n

li
n

e
 

o
p

e
ra

ti
o

n
s,

 
as

 
w

e
ll

 
a
s 

to
 

b
a
tc

h
-o

n
ly

 m
u

lt
ip

ro
g

ra
m

m
in

g
 

e
n

v
ir

o
n

m
e
n

ts
. 

• 
M

u
lt

ip
ro

g
ra

m
m

in
g

 e
n

v
ir

o
n

m
e
n

ts
 
w

it
h

 
a 

m
ix

tu
re

 o
f 

b
a
tc

h
-o

ri
e
n

te
d

 a
n

d
 

te
rm

in
a
l-

b
a
se

d
 
a
p

p
li

c
a
ti

o
n

s 
.• 

W
h

il
e 

th
e
 r

e
a
l 

st
o

ra
g

e
 

re
q

u
ir

e
d

 f
o

r 
th

e
 c

o
m

m
u

n
ic

at
io

n
 
c
o

n
tr

o
l 

p
o

rt
io

n
 o

f 
a 

te
le

p
ro

c
e
ss

in
g

 
a
p

p
li

c
a
ti

o
n

 r
e
m

a
in

s 
c
o

n
st

a
n

t,
 

te
rm

in
a
l

b
as

ed
 p

ro
c
e
ss

in
g

 p
ro

g
ra

m
s 

a
re

 
ty

p
ic

a
ll

y
 s

u
b

je
c
t 

to
 w

id
e 

v
a
ri

a
ti

o
n

s
 

in
 t

h
e
 

am
o

u
n

t 
o

f 
re

a
l 

st
o

ra
g

e
 t

h
e
y

 r
e
q

u
ir

e
 

d
u

ri
n

g
 
th

e
ir

 e
x

e
c
u

ti
o

n
 

b
e
c
a
u

se
 
th

e
 
tr

a
n

sa
c
ti

o
n

 m
ix

 b
e
in

g
 h

a
n

d
le

d
 c

o
n

c
u

rr
e
n

tl
y

 v
a
ri

e
s
, 

th
e
 

a
c
ti

v
it

y
 o

f 
e
a
c
h

 t
e
rm

in
a
l 

o
n

li
n

e
 v

a
ri

e
s
, 

o
r 

th
e
 

n
u

m
b

er
 o

f 
te

rm
in

a
ls

 
o

p
e
ra

ti
n

g
 c

o
n

c
u

rr
e
n

tl
y

 
ch

an
g

es
..

 
In

 o
rd

e
r 

to
 
p

ro
v

id
e
 t

h
e
 
fu

n
c
ti

o
n

s 
d

e
si

re
d

, 
e
n

su
re

 
th

e
 
c
a
p

a
b

il
it

y
 o

f 
h

a
n

d
li

n
g

 
p

ea
k

 a
c
ti

v
it

y
 p

e
ri

o
d

s 
an

d
 

m
ax

im
um

 
tr

a
n

s
a
c
ti

o
n

 t
y

p
e
 m

ix
es

, 
an

d
 g

u
a
ra

n
te

e
 

a 
g

iv
e
n

 r
e
sp

o
n

se
 

d
u

ri
n

g
 

ti
m

e
s 

o
f 

p
ea

k
 a

c
ti

v
it

y
, 

a 
c
e
rt

a
in

 a
m

o
u

n
t 

o
f 

re
a
l 

st
o

ra
g

e
 
is

 
re

q
u

ir
e
d

. 
T

h
is

 
p

ea
k

 r
e
q

u
ir

e
m

e
n

t 
is

 g
e
n

e
ra

ll
y

 s
ig

n
if

ic
a
n

tl
y

 m
or

e 
th

a
n

 i
s
 

n
ee

d
ed

 
d

u
ri

n
g

 
p

e
ri

o
d

s 
o

f 
m

ed
iu

m
 a

n
d

 
lo

w
 a

c
ti

v
it

y
. 

A
ll

o
c
a
ti

o
n

 o
f 

th
e
 

m
ax

im
um

 
st

o
ra

g
e
 

re
q

u
ir

e
m

e
n

t 
re

s
u

lt
s
 
in

 
in

e
ff

ic
ie

n
t 

u
se

 
o

f 
re

a
l 

st
o

ra
g

e
, 

si
n

c
e
 u

n
u

se
d

 r
e
a
l 

st
o

ra
g

e
 d

e
d

ic
a
te

d
 
to

 a
n

y
 

te
rm

in
a
l 

p
ro

g
ra

m
 c

a
n

n
o

t 
b

e 
u

se
d

 
b

y
 
o

th
e
r 

c
o

n
c
u

rr
e
n

tl
y

 o
p

e
ra

ti
n

g
 

b
a
tc

h
e
d

 o
r 

te
rm

in
a
l-

o
ri

e
n

te
d

 
jo

b
s 

in
 a

 
n

o
n

v
ir

tu
a
l 

st
o

ra
g

e
 

en
v

ir
o

n
m

en
t.

. 
In

 a
d

d
it

io
n

, 
i
t
 i

s
 u

su
a
ll

y
 d

if
fi

c
u

lt
, 

an
d

 s
o

m
et

im
es

 
im

p
o

ss
ib

le
, 

to
 e

ff
e
c
ti

v
e
ly

 p
re

p
la

n
 r

e
a
l 

st
o

ra
g

e
 u

sa
g

e
 
fo

r 
an

 o
n

li
n

e
 

a
p

p
li

c
a
ti

o
n

. 
· 

D
yn

am
ic

 
re

a
l 

st
o

ra
g

e
 m

an
ag

em
en

t 
in

 
a 

v
ir

tu
a
l 

st
o

ra
g

e
 e

n
v

ir
o

n
m

en
t 

a
u

to
m

a
ti

c
a
ll

y
 p

ro
v

id
e
s 

a 
m

o
re

 e
ff

ic
ie

n
t 

m
et

h
o

d
 o

f 
a
ll

o
c
a
ti

n
g

 r
e
a
l 

st
o

ra
g

e
 
in

 s
u

c
h

 a
n

 
en

v
ir

o
n

m
en

t.
. 

R
ea

l 
st

o
ra

g
e
 
is

 n
o

t 
d

iv
id

e
d

 i
n

to
 

th
a
t 

w
h

ic
h

 c
a
n

 b
e 

u
se

d
 
o

n
ly

 b
y

 t
h

e
 
te

rm
in

a
l-

b
a
se

d
 

p
ro

g
ra

m
(s

) 
an

d
 

th
a
t 

w
h

ic
h

 
ca

n
 

b
e 

u
se

d
 o

n
ly

 b
y

 b
a
tc

h
e
d

 
jo

b
s.

 
D

u
ri

n
g

 
ti

m
e
s 

o
f 

p
ea

k
 

te
rm

in
a
l 

a
c
ti

v
it

y
, 

th
e
 
a
c
ti

v
e
 
se

c
ti

o
n

s 
o

f 
te

rm
in

a
l-

o
ri

e
n

te
d

 
p

ro
c
e
ss

in
g

 
p

ro
g

ra
m

s 
w

it
h

 
a 

h
ig

h
e
r 

p
ri

o
ri

ty
 
a
re

 
a
u

to
m

a
ti

c
a
ll

y
 

a
ll

o
c
a
te

d
 
re

a
l 

st
o

ra
g

e
, 

m
ak

in
g

 
le

s
s
 r

e
a
l 

st
o

ra
g

e
 
a
v

a
il

a
b

le
 
to

 t
h

e
 

lo
w

e
r-

p
ri

o
ri

ty
 b

a
tc

h
e
d

 
jo

b
s 

in
 e

x
e
c
u

ti
o
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 b

it
s
 
in

 t
h

e
 b

y
te

 
d

is
p

la
c
e
m

e
n

t 
fi

e
ld

 
o

f 
th

e
 v

ir
tu

a
l 

st
o

ra
g

e
 a

d
d

re
ss

 
to

 b
e 

tr
a
n

sl
a
te

d
 a

re
 

u
se

d
 t

o
 a

c
c
e
ss

 t
h

e
 a

p
p

ro
p

ri
a
te

 h
a
lf

b
lo

c
k

 e
n

tr
y

 
in

 t
h

e
 

in
d

e
x

 a
rr

a
y

 f
o

r 
th

e
 
b

u
ff

e
r.

) 
T

h
e
re

fo
re

, 
n

o
 t

ra
n

s
la

ti
o

n
 c

y
c
le

s 
a
re

 r
e
q

u
ir

e
d

 w
he

n 
th

e
 

tr
a
n

sl
a
te

d
 a

d
d

re
ss

 
is

 o
b

ta
in

e
d

 f
ro

m
 t

h
e
 T

L
B

. 

If
 t

h
e
 

TL
B

 
d

o
es

 
n

o
t 

c
o

n
ta

in
 t

h
e
 
re

q
u

ir
e
d

 t
ra

n
s
la

ti
o

n
 o

r 
if

 t
h

e
 e

n
tr

y
 

is
 
in

v
a
li

d
, 

th
e
 s

eg
m

en
t 

ta
b

le
 e

n
tr

y
 s

av
e 

a
re

a
 
is

 i
n

sp
e
c
te

d
. 

T
he

 
se

g
m

en
t 

ta
b

le
 e

n
tr

y
 

sa
v

e 
a
re

a
 
is

 u
se

d
 t

o
 h

o
ld

 t
h

e
 
c
o

n
te

n
ts

 
o

f 
th

e
 s

eg
m

en
t 

ta
b

le
 

e
n

tr
y

 
la

s
t 

u
se

d
 i

n
 t

ra
n

s
la

ti
o

n
. 

T
h

is
 a

re
a
 i

s
 i

n
sp

e
c
te

d
 b

e
fo

re
 

th
e
 

tr
a
n

s
la

ti
o

n
 p

ro
c
e
ss

 b
eg

in
s.

. 
W

he
n 

v
ir

tu
a
l 

st
o

ra
g

e
 a

d
d

re
ss

e
s 

in
 t

h
e
 s

am
e 

se
g

m
en

t 
a
re

 r
e
fe

re
n

c
e
d

 
in

 s
u

c
c
e
ss

io
n

, 
th

e
 s

eg
m

en
t 

ta
b

le
 e

n
tr

y
 c

o
n

te
n

ts
 

a
re

 t
a
k

e
n

 f
ro

m
 t

h
e
 

sa
v

e 
a
re

a
, 

e
li

m
in

a
ti

n
g

 a
 

b
u

ff
e
r 

o
r 

re
a
l 

st
o

ra
g

e
 

re
fe

re
n

c
e
 
to

 o
b

ta
in

 t
h

e
 s

eg
m

en
t 

e
n

tr
y

 c
o

n
te

n
ts

 
an

d
 t

h
e
 f

ir
s
t 

ad
d

 
o

p
e
ra

ti
o

n
 i

n
 t

h
e
 t

ra
n

s
la

ti
o

n
 p

ro
c
e
ss

. 
If

 
th

e
 s

eg
m

en
t 

ta
b

le
 e

n
tr

y
 s

av
e 

a
re

a
 d

o
es

 n
o

t 
c
o

n
ta

in
 t

h
e
 
re

q
u

ir
e
d

 s
eg

m
en

t 
ta

b
le

 e
n

tr
y

 
c
o

n
te

n
ts

, 
th

e
 

co
m

p
le

te
 t

a
b

le
-l

o
o

k
u

p
 t

ra
n

s
la

ti
o

n
 p

ro
c
e
d

u
re

, 
a
s 

p
re

v
io

u
sl

y
 d

e
sc

ri
b

e
d

, 
is

 
p

er
fo

rm
ed

. 

In
 t

h
e
 M

od
el

 
1

5
8

, 
th

e
 n

um
be

r 
o

f 
CP

U
 

(1
15

 
n

an
o

se
co

n
d

) 
c
y

c
le

s 
re

q
u

ir
e
d

 
fo

r 
a
d

d
re

ss
 
tr

a
n

s
la

ti
o

n
 w

he
n 

th
e
 t

ra
n

s
la

ti
o

n
 i

s
 

n
o

t 
o

b
ta

in
e
d

 f
ro

m
 t

h
e
 

TL
B

 v
a
ri

e
s 

fr
o

m
 a

 
m

in
im

um
 o

f 
6 

to
 

a 
m

ax
im

um
 o

f 
2

0
, 

d
ep

en
d

in
g

 
o

n
 t

h
e
 

lo
c
a
ti

o
n

s 
o

f 
th

e
 

se
g

m
en

t 
ta

b
le

 a
n

d
 t

h
e
 

p
ag

e 
ta

b
le

 e
n

tr
ie

s
. 

In
 t

h
e
 M

od
el

 
1

5
5

 
I
I
, 

fr
o

m
 

6 
to

 3
7 

CP
U

 
c
y

c
le

s 
a
re

 r
e
q

u
ir

e
d

 f
o

r 
th

e
 t

ra
n

s
la

ti
o

n
 p

ro
c
e
ss

 
w

he
n 

th
e
 t

ra
n

s
la

ti
o

n
 i

s
 n

o
t 

c
o

n
ta

in
e
d

 i
n

 t
h

e
 T

LB
 .• 

D
u

ri
n

g
 a

n
 i

n
it

ia
l 

p
ro

g
ra

m
 r

e
s
e
t 

o
r 

a 
p

ro
g

ra
m

 r
e
s
e
t,

 
a
ll

 
12

8 
e
n

tr
ie

s 
in

 t
h

e
 

TL
B

 
a
re

 
in

v
a
li

d
a
te

d
, 

a
s 

is
 t

h
e
 s

eg
m

en
t 

ta
b

le
 e

n
tr

y
 

sa
v

e 
a
re

a
 

v
a
lu

e
. 

T
he

 
PU

RG
E 

TL
B

 
in

st
ru

c
ti

o
n

 i
s
 p

ro
v

id
e
d

 t
o

 
e
n

a
b

le
 a

 
p

ro
g

ra
m

 t
o

 
tu

rn
 o

ff
 
th

e
 v

a
li

d
 i

n
d

ic
a
ti

o
n

 f
o

r 
a
ll

 1
2

8
 
e
n

tr
ie

s 
in

 t
h

e
 T

LB
 

an
d

 t
o

 
c
l
e
a
~
 
th

e
 s

eg
m

en
t 

ta
b

le
 e

n
tr

y
 s

av
e 

a
re

a
 v

a
lu

e
. 

In
 g

e
n

e
ra

l,
 
th

is
· 

in
st

ru
c
ti

o
n

 m
u

st
 b

e 
is

su
e
d

 w
he

n 
an

 e
n

tr
y

 i
n

 a
 

p
ag

e 
ta

b
le

 i
s
 
in

v
a
li

d
a
te

d
, 

si
n

c
e
 t

h
e
 
re

a
l 

st
o

ra
g

e
 a

d
d

re
ss

 b
e
in

g
 
in

v
a
li

d
a
te

d
 c

o
u

ld
 

b
e 

c
o

n
ta

in
e
d

 i
n

 
th

e
 T

L
B

. 
(T

he
 T

LB
 
w

il
l 

b
e 

p
u

rg
ed

 b
y 

th
e
 v

ir
tu

a
l 

st
o

ra
g

e
 o

p
e
ra

ti
n

g
 

sy
st

em
s 

a
s 

re
q

u
ir

e
d

.)
 

T
he

 
TL

B
 
is

 
a
ls

o
 a

u
to

m
a
ti

c
a
ll

y
 p

u
rg

ed
 a

n
y

 t
im

e 
th

e
 

p
ag

e 
o

r 
se

g
m

en
t 

si
z
e
 v

a
lu

e
 i

n
 c

o
n

tr
o

l 
re

g
is

te
r 

0 
is

 
ch

an
g

ed
, 

a
s 

a 
re

s
u

lt
 

o
f 

a 
m

ac
h

in
e 

ch
ec

k
, 

w
he

n 
a 

s
to

re
 s

ta
tu

s
 
is

 p
er

fo
rm

ed
 u

si
n

g
 t

h
e
 
d

is
p

la
y

 
c
o

n
so

le
, 

an
d

 w
he

n 
th

e
 

EN
TE

R 
k

ey
 o

n
 t

h
e
 k

ey
b

o
ar

d
 
is

 p
re

ss
e
d

 
to

 p
er

fo
rm

 a
n

 
a
lt

e
r 

o
p

e
ra

ti
o

n
. 

A
 c

h
an

g
e 

in
 t

h
e
 s

eg
m

en
t 

ta
b

le
 o

ri
g

in
 a

d
d

re
ss

 
in

 c
o

n
tr

o
l 

re
g

is
te

r 
1 

ca
n

 a
ls

o
 a

ff
e
c
t 

th
e
 v

a
li

d
it

y
 o

f 
c
u

rr
e
n

t 
TL

B
 
e
n

tr
ie

s
. 

In
 o

rd
e
r 

to
 r

ed
u

ce
 

th
e
 n

um
be

r 
o

f 
fu

ll
 T

LB
 

p
u

rg
es

 r
e
q

u
ir

e
d

 
by

 
su

ch
 

a 
ch

an
g

e,
 

u
p

 t
o

 t
h

re
e
 

u
n

iq
u

e 
se

g
m

en
t 

ta
b

le
 o

ri
g

in
 a

d
d

re
ss

e
s 

a
re

 m
ai

n
ta

in
ed

 i
n

 l
o

c
a
l 

st
o

ra
g

e
. 

E
ac

h 
o

f 
th

e
se

 a
d

d
re

ss
-e

s 
c
o

u
ld

 p
o

in
t 

to
 

a 
se

g
m

en
t 

ta
b

le
 
th

a
t 

d
e
fi

n
e
d

 
a 

6
8

 
A

 G
u

id
e 

to
 t

h
e
 

IB
M

 
S

y
st

em
/3

7
0

 M
od

el
 1

5
8
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R
ev
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B
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T
N
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0 

d
if

fe
re

n
t 

v
ir

tu
a
l 

st
o

ra
g

e
. 

E
ac

h
 

se
g

m
en

t 
ta

b
le

 
o

ri
g

in
 a

d
d

re
ss

 s
av

ed
 
in

 
lo

c
a
l 

st
o

ra
g

e
 

h
a
s 

a 
u

n
iq

u
e 

co
d

e 
v

a
lu

e
 

C
l,

 
2

, 
o

r 
3)

 
a
ss

o
c
ia

te
d

 w
it

h
 i

t.
 

O
ne

 
o

f 
th

e
se

 
co

d
es

 
is

 
id

e
n

ti
fi

e
d

 a
s 

th
e
 
c
u

rr
e
n

tl
y

 
a
c
ti

v
e
 

co
d

e 
to

 
in

d
ic

a
te

 w
h

ic
h

 s
eg

m
en

t 
ta

b
le

 a
n

d
, 

h
en

ce
, 

w
h

ic
h

 v
ir

tu
a
l 

st
o

ra
g

e
 
is

 
c
u

rr
e
n

tl
y

 a
c
ti

v
e
. 

W
h

en
ev

er
 a

 
se

g
m

en
t 

ta
b

le
 a

d
d

re
ss

 
is

 
p

la
c
e
d

 i
n

 
c
o

n
tr

o
l 

re
g

is
te

r 
1

, 
th

e
 

se
g

m
en

t 
ta

b
le

 
a
d

d
re

ss
 
is

 
a
ls

o
 p

la
c
e
d

 i
n

 l
o

c
a
l 

st
o

ra
g

e
 

an
d

 
th

e
 

co
d

e 
i
t
 i

s
 
a
ss

ig
n

e
d

 
b

ec
o

m
es

 t
h

e
 

ne
w

 
a
c
ti

v
e
 

co
d

e 
n

u
m

b
er

. 

A
 s

eg
m

en
t 

ta
b

le
 
a
d

d
re

ss
 

co
d

e 
is

 
st

o
re

d
 w

it
h

 
ea

ch
 T

LB
 

e
n

tr
y

 t
o

 
id

e
n

ti
fy

 t
h

e
 s

eg
m

en
t 

ta
b

le
 w

it
h

 w
h

ic
h

 
th

e
 T

LB
 

e
n

tr
y

 i
s
 a

ss
o

c
ia

te
d

. 
~
e
n
 

th
e
 

TL
B

 
is

 
in

te
rr

o
g

a
te

d
 t

o
 

se
e
 
if

 i
t
 c

o
n

ta
in

s 
th

e
 

re
q

u
ir

e
d

 t
ra

n
s
la

ti
o

n
, 

th
e
 

co
d

e 
n

u
m

b
er

 o
f 

th
e
 T

LB
 

e
n

tr
y

 
is

 
co

m
p

ar
ed

 w
it

h
 t

h
e
 a

c
ti

v
e
 c

od
.e

 
n

u
m

b
er

. 
If

 t
h

e
 

co
d

es
 
a
re

 e
q

u
a
l,

 
th

is
 i

n
d

ic
a
te

s
 
th

e
 T

LB
 

lo
c
a
ti

o
n

 
c
o

n
ta

in
s 

a 
tr

a
n

s
la

ti
o

n
 f

ro
m

 t
h

e
 
v

ir
tu

a
l 

st
o

ra
g

e
 

a
ss

o
c
ia

te
d

 w
it

h
 t

h
e
 

a
c
ti

v
e
 

co
d

e 
n

u
m

b
er

. 
I
f
 t

h
e
 

co
d

es
 
a
re

 n
o

t 
e
q

u
a
l,

 
th

e
 

TL
B

 
lo

c
a
ti

o
n

 
c
o

n
ta

in
s 

a 
tr

a
n

s
la

ti
o

n
 f

o
r 

a 
d

if
fe

re
n

t 
v

ir
tu

a
l 

st
o

ra
g

e
 

an
d

, 
th

e
re

fo
re

, 
th

e
 

TL
B

 
e
n

tr
y

 
d

o
es

 
n

o
t 

c
o

n
ta

in
 t

h
e
 
re

q
u

ir
e
d

 t
ra

n
s
la

ti
o

n
 e

v
en

 t
h

o
u

g
h

 
i
t
 

m
ay

 
c
o

n
ta

in
 a

 
v

ir
tu

a
l 

st
o

ra
g

e
 a

d
d

re
ss

 
e
q

u
a
l 

to
 

th
e
 o

n
e 

th
a
t 

is
 
to

 b
e 

tr
a
n

s
la

te
d

. 

W
h

en
ev

er
 
c
o

n
tr

o
l 

re
g

is
te

r 
1 

is
 l

o
a
d

e
d

, 
th

e
 

ju
st

-l
o

a
d

e
d

 
se

g
m

en
t 

ta
b

le
 

a
d

d
re

ss
 
is

 c
o

m
p

ar
ed

 
w

it
h

 e
a
c
h

 
o

f 
th

e
 
th

re
e
 s

a
v

e
d

 s
eg

m
en

t 
ta

b
le

 a
d

d
re

ss
e
s 

in
 
lo

c
a
l 

st
o

ra
g

e
 t

o
 d

e
te

n
n

in
e
 w

h
et

h
er

 
a 

ch
an

g
e 

is
 b

e
in

g
 

m
ad

e.
 

If
 

a 
ch

an
g

e 
is

 i
n

d
ic

a
te

d
, 

so
m

e 
TL

E 
p

u
rg

in
g

 
m

ay
 b

e 
re

q
u

ir
e
d

. 
A

n 
e
q

u
a
l 

co
m

p
ar

is
o

n
 
in

d
ic

a
te

s 
th

a
t 

th
e
 v

ir
tu

a
l 

st
o

ra
g

e
 
a
ss

o
c
ia

te
d

 w
it

h
 t

h
e
 

se
g

m
en

t 
ta

b
le

 
a
d

d
re

ss
 

no
w

 
in

 
c
o

n
tr

o
l 

re
g

is
te

r 
1 

is
 c

u
rr

e
n

tl
y

 o
n

e 
o

f 
th

e
 

th
re

e
 v

ir
tu

a
l 

st
o

ra
g

e
s 

w
ho

se
 
tr

a
n

s
la

ti
o

n
s
 

a
re

 b
e
in

g
 m

a
in

ta
in

e
d

 
in

 t
h

e
 

T
L

B
. 

T
h

e 
co

d
e 

nu
m

be
r 

o
f 

th
e
 

se
g

m
en

t 
ta

b
le

 a
d

d
re

ss
 n

ow
 
in

 c
o

n
tr

o
l 

re
g

is
te

r 
1 

is
 d

e
si

g
n

a
te

d
 
to

 b
e 

th
e
 

a
c
ti

v
e
 

co
d

e.
 

N
o 

TL
B

 
p

u
rg

in
g

 
is

 
re

q
u

ir
e
d

. 

If
 

n
o

 e
q

u
a
l 

co
m

p
ar

is
o

n
 

b
et

w
ee

n
 

a 
sa

v
ed

 
se

g
m

en
t 

ta
b

le
 a

d
d

re
ss

 
an

d
 
th

e
 

se
g

m
en

t 
ta

b
le

 a
d

d
re

ss
 
in

 c
o

n
tr

o
l 

re
g

is
te

r 
1 

is
 

fo
u

n
d

, 
th

is
 

in
d

ic
a
te

s 
tr

a
n

s
la

ti
o

n
s
 
fo

r 
th

e
 

se
g

m
en

t 
ta

b
le

 n
ow

 
in

d
ic

a
te

d
 

b
y

 c
o

n
tr

o
l 

re
g

is
te

r 
1 

a
re

 n
o

t 
c
u

rr
e
n

tl
y

 b
e
in

g
 
m

a
in

ta
in

e
d

 
in

 
th

e
 T

L
B

. 
T

he
 

ne
w

 
se

g
m

en
t 

ta
b

le
 

a
d

d
re

ss
 
is

 p
la

c
e
d

 
in

 l
o

c
a
l 

st
o

ra
g

e
 

an
d

 t
h

e
 

co
d

e 
nu

m
be

r 
a
ss

ig
n

e
d

 b
ec

o
m

es
 

th
e
 

ne
w

 
a
c
ti

v
e
 

co
d

e•
 

A
 f

ir
s
t-

in
 
fi

rs
t-

o
u

t 
a
lg

o
ri

th
m

 i
s
 u

se
d

 
to

 
d

e
te

rm
in

e
 w

h
ic

h
 c

o
d

e 
to

 a
ss

ig
n

. 
If

 
th

e
 

ne
w

 
a
d

d
re

ss
 

d
is

p
la

c
e
s 

a
n

o
th

e
r 

se
g

m
en

t 
ta

b
le

 a
d

d
re

ss
, 

th
e
 

TL
B

 
e
n

tr
ie

s
 

a
ss

o
c
ia

te
d

 w
it

h
 t

h
e
 d

is
p

la
c
e
d

 
se

g
m
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e
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th

e
 

c
o

n
te

n
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o

f 
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a
l 

s
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ra
g

e
, 
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e
 
g

e
n

e
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l 
an

d
 

fl
o

a
ti

n
g
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o
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t 
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g
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, 
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d
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h

e
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W

 
m
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o
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. 
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e
x

e
c
u
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o

n
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f 
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n
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n

s
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u
c
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n
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s
 
s
a
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 b
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 n

u
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d
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n 
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t
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s
 

st
o

p
p

e
d
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n
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u

c
h
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ay
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a
t 
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o
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p
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o
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 p
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d
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ie
ld
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e 
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g
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h

e
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W
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h
e
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d
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o

f 
th

e
 
in

s
tr

u
c
ti

o
n
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h

a
t 
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p
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u
p
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b
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u
c
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n
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M
O
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 d
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d
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c
u

ti
o

n
 u

n
i t

s
 

m
ay

 
h

av
e 

co
m

p
le

te
d

 
b

e
fo

re
 

a 
p

ag
e 

fa
u

lt
 
is

 d
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c
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d
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c
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c
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c
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c
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p
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 t
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c
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c
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b
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c
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c
ti

o
n

 e
x

e
c
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c
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w
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p
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c
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c
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e
 

im
p

li
e
d

 
o

p
er

an
d

 
le

n
g

th
, 

o
n

ly
 o

n
e 

p
ag

e 
c
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 b
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c
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c
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 d
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 d
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 d
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p

re
se

n
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ra
g

e
. 

H
en

ce
, 

th
e
 
in

s
tr

u
c
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 p
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c
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p
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n
d
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p
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 r
e
a
l 

st
o

ra
g

e
, 

th
is

 
fa

c
t 

w
il

l 
b

e 
in

d
ic

a
te

d
 b

y 
a 

p
ag

e 
fa

u
lt

 d
u

ri
n

g
 t
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e
 h

ig
h

-o
rd

e
r 

b
y

te
 o

f 
th
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p
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 c
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 d
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c
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c
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 c
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 b
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 p
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 b
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 d
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c
ti

o
n

 i
s
 

re
e
x

e
c
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 p
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p
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 b
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c
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n
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b
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m
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th
a
t 

o
p

e
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n

p
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m
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In
 a

d
d

it
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, 

a 
c
o

n
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g
u

o
u

sl
y
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d

d
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ss
e
d
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O
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re
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in
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ir

tu
a
l 
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ra
g

e
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n
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an
 a

 
s
e
t 

o
f 

n
o

n
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n
ti

g
u

o
u
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p

ag
e 
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a
m

e
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H

en
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m
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h
o

d
 o

f 
h

a
n

d
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n
g

 a
 

n
o

n
c
o

n
ti

g
u

o
u

sl
y

 
a
d

d
re

ss
e
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in
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a
l 

st
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 d

u
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n
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f 
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W
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e
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u
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d
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 c
h
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 p
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c
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c
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ra
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 b
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 l
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c
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b
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c
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b
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 c
a
u

se
s 

ta
sk

 d
e
a
c
ti

v
a
ti

o
n

. 
T

h
is

 
c
a
n

 b
e 

ac
co

m
p

li
sh

ed
 b

y
: 

C
l>

 
u

si
n

g
 a

 
d

ir
e
c
t 

a
c
c
e
ss

 
d

e
v

ic
e
 
fo

r 
p

a
g

in
g

 t
h

a
t 

is
 
fa

s
te

r 
th

a
n

 t
h

e
 
c
u

rr
e
n

tl
y

 u
se

d
 p

a
g

in
g

 d
e
v

ic
e
, 

C2
> 

a
ll

o
c
a
ti

n
g

 m
or

e 
d

ir
e
c
t 

a
c
c
e
ss

 d
e
v

ic
e
s 

fo
r 

p
a
g

in
g

 t
o

 e
n

a
b

le
 

m
o

re
 o

v
e
rl

a
p

 o
f 

p
a
g

in
g

 
a
c
ti

v
it

y
 

C
O

S/
V

Sl
 

an
d

 O
S

/V
S

2 
en

v
ir

o
n

m
en

ts
 o

n
ly

),
 

o
r 

C
3)

 
re

d
u

c
in

g
 
o

r 
e
li

m
in

a
ti

n
g

 c
o

n
te

n
ti

o
n

 f
o

r 
th

e
 e

x
is

ti
n

g
 p

a
g

in
g

 d
ev

ic
eC

s>
. 

C
o

n
te

n
ti

o
n

 
fo

r 
th

e
 

p
a
g

in
g

 d
e
v

ic
e
 

c
a
n

 b
e 

re
li

e
v

e
d

 
b

y
 
u

si
n

g
 d

e
d

ic
a
te

d
 

p
ag

in
g

 
d

e
v

ic
e
s,

 
re

d
u

c
in

g
 
th

e
 a

m
o

u
n

t 
o

f 
o

th
e
r 

I/
O

 a
c
ti

v
it

y
 o

n
 t

h
e
 

c
h

a
n

n
e
l 

to
 

w
h

ic
h

 t
h

e
 p

a
g

in
g

 d
e
v

ic
e
 
is

 
a
tt

a
c
h

e
d

, 
o

r 
d

e
d

ic
a
ti

n
g

 a
 

c
h

a
n

n
e
l 

to
 p

a
g

in
g

. 
A

lt
e
rn

a
ti

v
e
ly

, 
th

e
 s

am
e 

p
ag

in
g

 d
e
v

ic
e
 

c
o

n
fi

g
u

ra
ti

o
n

 
ca

n
 

b
e 

m
a
in

ta
in

e
d

 w
h

il
e
 

p
ag

e 
fa

u
lt

 
o

c
c
u

rr
e
n

c
e
 
is

 
d

e
c
re

a
se

d
 b

y
 t

h
e
 a

d
d

it
io

n
 o

f 
re

a
l 

st
o

ra
g

e
 .• 

• 
u

se
 

co
d

e 
th

a
t 

d
o

es
 
n

o
t 

m
o

d
if

y
 i

ts
e
lf

. 
U

se
 
o

f 
th

is
 
ty

p
e
 o

f 
co

d
e 

ca
n

 
re

d
u

c
e
 
th

e
 

am
o

u
n

t 
o

f 
p

a
g

e
-o

u
t 

a
c
ti

v
it

y
 r

e
q

u
ir

e
d

..
 

S
u

ch
 

co
d

e 
ca

n
 

b
e 

p
ro

d
u

ce
d

 u
si

n
g

 t
h

e
 A

ss
em

b
le

r 
L

an
g

u
ag

e 
CO

S 
an

d
 D

O
S 

en
v

ir
o

n
m

en
ts

) 
an

d
 

O
S 

P
L

/I
 

la
n

g
u

ag
e 

tr
a
n

s
la

to
rs

. 

• 
E

x
ec

u
te

 p
ro

g
ra

m
s 

in
 n

o
n

p
ag

ed
 

C
re

al
) 

m
od

e 
o

n
ly

 w
he

n 
a
c
tu

a
ll

y
 

re
q

u
ir

e
d

. 
U

se
 o

f 
n

o
n

p
ag

ed
 m

od
e 

sh
o

u
ld

 b
e
 
li

m
it

e
d

 b
e
c
a
u

se
 
th

e
 

am
o

u
n

t 
o

f 
re

a
l 

st
o

ra
g

e
 a

v
a
il

a
b

le
 
fo

r 
p

ag
in

g
 o

p
e
ra

ti
o

n
s 

d
u

ri
n

g
 t

h
e
 o

p
e
ra

ti
o

n
 

o
f 

a 
n

o
n

p
ag

ed
 

p
ro

g
ra

m
 
is

 r
e
d

u
c
e
d

 
b

y
 
th

e
 s

iz
e
 o

f 
th

e
 

p
ro

g
ra

m
 a

n
d

 
c
a
n

 
a
ff

e
.c

t 
sy

st
em

 p
e
rf

o
rm

a
n

c
e
. 

If
 

il 
n

o
n

p
ag

ea
b

le
 p

ro
g

ra
m

 i
s
 t

o
 

b
e 

p
re

se
n

t 
in

 •
 

sy
st

em
 f

o
r 

an
 e

x
te

n
d

e
d

 
p

e
ri

o
d

 o
f 

ti
m

e
 o

r 
a
t 

a
ll

 t
im

e
s,

 
it

 
sh

o
u

ld
 

b
e 

c
o

n
si

d
e
re

d
 p

a
rt

 o
f 

th
e
 f

ix
e
d

 
re

a
l 

st
o

ra
g

e
 

re
q

u
ir

e
m

e
n

t 
so

 
th

a
t 

th
e
 a

m
o

u
n

t 
o

f 
re

a
l 

st
o

ra
g

e
 
a
c
tu

a
ll

y
 i

lV
il

il
ab

le
 
fo

r 
p

a
g

in
g

 c
a
n

 
b

e
 

m
o

re
 
a
c
c
u

ra
te

ly
 d

e
te

rm
in

e
d

. 

• 
S

tr
u

c
tu

re
 n

ew
 
a
p

p
li

c
a
ti

o
n

 p
ro

g
ra

m
s 

to
 o

p
e
ra

te
 e

ff
ic

ie
n

tl
y

 i
n

 a
 

p
ag

in
g

 
en

v
ir

o
n

m
en

t,
. 

T
h

is
 
is

 
d

o
n

e 
b

y
 s

tr
u

c
tu

ri
n

g
 

p
ro

g
ra

m
s 

to
 

il
C

h
ie

v
e 

a 
re

a
so

n
a
b

le
 b

a
la

n
c
e
 b

et
w

ee
n

 p
ag

e 
fa

u
lt

s
 a

n
d

 r
e
a
l 

st
o

ra
g

e
 

re
q

u
ir

e
m

e
n

ts
. 

T
he

 
e
x

te
n

t 
to

 w
h

ic
h

 
th

is
 i

s
 

d
o

n
e 

ca
n

 v
a
ry

 w
id

e
ly

 
by

 
in

s
ta

ll
a
ti

o
n

. 
T

he
 
b

e
n

e
fi

ts
 t

h
a
t 

ca
n

 b
e
 o

b
ta

in
e
d

 
sh

o
u

ld
 b

e 
e
v

a
lu

a
te

d
 

in
 
li

g
h

t 
o

f 
th

e
 a

d
d

it
io

n
a
l 

p
ro

g
ra

m
m

er
 
e
ff

o
rt

 
re

q
u

ir
e
d

. 
In

 
th

is
 

re
sp

e
c
t,

 
d

e
c
id

in
g

 
o

n
 t

h
e
 d

e
g

re
e
 t

o
 w

h
ic

h
 

p
ro

g
ra

m
s 

sh
o

u
ld

 b
e 

st
ru

c
tu

re
d

 f
o

r 
e
ff

ic
ie

n
t 

o
p

e
ra

ti
o

n
 i

n
 i

l 
p

a
g

in
g

 e
n

v
ir

o
n

m
en

t 
is

 
s
im

il
a
r 

to
 d

e
c
id

in
g

 h
ow

 
a 

h
ig

h
-l

e
v

e
l 

la
n

g
u

a
g

e
 

sh
o

u
ld

 b
e 

u
se

d
. 

T
he

 
em

p
h

as
is

 
ca

n
 b

e 
o

n
 m

o
st

 e
ff

ic
ie

n
t 

p
ro

g
ra

m
 e

x
e
c
u

ti
o

n
, 

w
h

ic
h

 
ca

n
 

re
q

u
ir

e
 m

o
re

 
p

ro
g

ra
m

m
er

 
e
ff

o
rt

, 
o

r 
o

n
 m

o
st

 
e
ff

ic
ie

n
t 

u
se

 
o

f 
p

ro
g

ra
m

m
er

 t
im

e
, 

w
h

ic
h

 
c
a
n

 r
e
s
u

lt
 i

n
 l

e
s
s
 e

ff
ic

ie
n

t 
p

ro
g

ra
m

s.
 

A
lt

e
rn

a
ti

v
e
ly

, 
th

e
re

 
ca

n
 

b
e 

a 
tr

a
d

e
o

ff
 

b
et

w
ee

n
 p

ro
g

r«
m

m
er

 t
im

e
 a

n
d

 
e
ff

ic
ie

n
t 

p
ro

g
ra

m
s 

C
on

ly
 t

h
e
 m

o
st

 
fr

e
q

u
e
n

tl
y

 
o

r 
h

e
a
v

il
y

 u
se

d
 

p
ro

g
ra

m
s 

a
re

 o
p

ti
m

iz
e
d

, 
fo

r 
ex

am
p

le
>

. 

M
an

y 
o

f 
th

e
 
g

e
n

e
ra

l 
p

ro
g

ra
m

 s
tr

u
c
tu

re
 t

e
c
h

n
iq

u
e
s 

d
is

c
u

ss
e
d

 
do

 n
o

t 
re

q
u

ir
e
 

a 
la

rg
e
 

am
o

u
n

t 
o

f 
a
d

d
it

io
n

a
l 

e
ff

o
rt

 o
r 

k
n

o
w

le
d

g
e 

o
n

 t
h

e
 
p

a
rt

 
o

f 
p

ro
g

ra
m

m
er

s-
-o

n
ly

 t
h

a
t 

th
e
y

 a
d

o
p

t 
a 

p
a
rt

ic
u

la
r 

p
ro

g
r«

m
m

in
g

 s
ty

le
. 

A
ll

 o
f 

th
e
 
su

g
g

e
st

e
d

 t
e
c
h

n
iq

u
e
s 

ca
n

 b
e 

u
se

d
 

b
y

 A
ss

em
b

le
r 

L
an

g
u

ag
e 

p
ro

g
ra

m
m

er
s.

 
So

m
e 

ca
n

 
b

e 
u

se
d

 w
it

h
 c

e
rt

a
in

 
h

ig
h

-l
e
v

e
l 

la
n

g
u

a
g

e
s 

an
d

 
n

o
t 

w
it

h
 o

th
e
rs

. 
M

or
e 

o
f 

th
e
 
su

g
g

e
st

e
d

 t
e
c
h

n
iq

u
e
s 

ca
n

 
b

e 
u

se
d

 
in

 
P

L
/I

 
p

ro
g

ra
m

s 
th

a
n

 i
n

 o
th

e
r 

h
ig

h
-l

e
v

e
l 

li
ln

g
u

ag
e 

p
ro

g
ra

m
s .

. 

Tw
o 

m
aj

o
r 

st
e
p

s·
 c

an
 

b
e 

ta
k

e
n

 
to

 
s
tr

u
c
tu

re
 p

ro
g

ra
m

s 
to

 
u

se
 
re

a
l 

st
o

ra
g

e
 m

o
st

 e
ff

ic
ie

n
tl

y
 a

n
d

 t
o

 i
n

c
u

r 
th

e
 s

m
a
ll

e
st

 
p

o
ss

ib
le

 n
um

be
r 

o
f 

p
ag

e 
fa

u
lt

s.
. 

T
h

e 
f
ir

s
t 

is
 
to

 
a
d

o
p

t 
a 

c
e
rt

a
in

 p
ro

g
ra

m
m

in
g

 
s
ty

le
, 

o
n

e 
a
sp

e
c
t 

o
f 

w
h

ic
h

 i
s
 
s
im

il
a
r 

to
 t

h
e
 s

ty
le

 t
h

a
t 

h
a
s 

b
ee

n
 

en
co

u
ra

g
ed

 
w

it
h

 S
y

st
em

/3
6

0
 

an
d

 S
y

st
er

n
/3

7
0

, 
n

am
el

y
, 

th
a
t 

o
f 

m
o

d
u

la
r 

p
ro

g
ra

m
m

in
g

. 
T

he
 

se
co

n
d

 i
s
 
to

 t
a
k

e
 

p
ag

e 
b

o
u

n
d

a
ri

e
s 

in
to

 
a
c
c
o

u
n

t 
an

d
 t

o
 p

ac
k

ag
e 

p
ro

g
ra

m
 c

o
d

e 
an

d
 d

a
ta

 
in

to
 p

ag
e 

g
ro

u
p

s.
 

T
h

e 
o

b
je

c
ti

v
e
 o

f 
im

p
ro

v
in

g
 

p
ro

g
ra

m
m

in
g

 
s
ty

le
 
is

 t
o

 c
o

n
st

ru
c
t 

a 
p

ro
g

ra
m

 t
h

a
t 

c
o

n
si

st
s 

o
f 

a 
s
e
ri

e
s
 

o
f 

lo
g

ic
a
l 

p
ro

c
e
ss

in
g

 p
h

a
se

s 
ea

ch
 o

f 
w

h
ic

h
 
c
o

n
ta

in
s 

a 
re

la
ti

v
e
ly

 
sm

a
ll

 n
u

m
b

er
 o

f 
a
c
ti

v
e
 

p
a
g

e
s.

 
T

h
e 

o
b

je
c
ti

v
e
 o

f 
p

ac
k

ag
in

g
 

co
d

e 
w

it
h

in
 p

ag
es

 
is

 t
o

 g
ro

u
p

 a
c
ti

v
e
 

co
d

e 
to

g
e
th

e
r 

to
 
a
v

o
id

 
c
ro

ss
in

g
 

p
ag

e 
b

o
u

n
d

a
ri

e
s 

in
 

su
ch

 a
 

w
ay

 
th

a
t 

m
o

re
 r

e
a
l 

st
o

ra
g

e
 
th

a
n

 i
s
 r

e
a
ll

y
 

A
 G

u
id

e 
to

 t
h

e
 

IB
M

 
sy

st
em

/3
7

0
 M

od
el

 1
5

8
 



n
e
c
e
ss

a
ry

 
is

 
re

q
u

ir
e
d

 t
o

 
c
o

n
ta

in
 t

h
e
 a

c
ti

v
e
 

p
ag

es
 

o
f 

a 
lo

g
ic

a
l 

p
h

a
se

. 

In
 o

rd
e
r 

to
 c

a
u

se
 
re

fe
re

n
c
e
s 

to
 a

c
ti

v
e
 i

n
s
tr

u
c
ti

o
n

s
 a

n
d

 
d

a
ta

 t
o

 b
e 

lo
c
a
li

z
e
d

, 
th

e
 f

o
ll

o
w

in
g

 
g

e
n

e
ra

l 
ru

le
s
 
sh

o
u

ld
 b

e 
a
p

p
li

e
d

 t
o

 
p

ro
g

ra
m

s:
 

1
. 

A
 p

ro
g

ra
m

 s
h

o
u

ld
 
c
o

n
s
is

t 
o

f 
a 

s
e
ri

e
s
 

o
f 

se
q

u
e
n

ti
a
ll

y
 
e
x

e
c
u

te
d

 
lo

g
ic

a
l 

p
h

a
se

s 
o

r-
-i

n
 S

y
st

em
/3

7
0

 p
ro

g
ra

m
m

in
g

 
te

rm
in

o
lo

g
y

--
a
 

s
e
ri

e
s
 o

f 
su

b
ro

u
ti

n
e
s 

o
r 

su
b

p
ro

g
ra

m
s.

. 
T

he
 m

a
in

li
n

e
 o

f 
th

e
 

p
ro

g
ra

m
 
sh

o
u

ld
 c

o
n

ta
in

 t
h

e
 

m
o

st
 
fr

e
q

u
e
n

tl
y

 
u

se
d

 s
u

b
ro

u
ti

n
e
s 

in
 t

h
e
 s

e
q

u
e
n

c
e
 o

f 
m

o
st

 p
ro

b
a
b

le
 u

se
, 

so
 
th

a
t 

p
ro

c
e
ss

in
g

 
p

ro
c
e
e
d

s 
se

q
u

e
n

ti
a
ll

y
, 

w
it

h
 
c
a
ll

s
 

b
e
in

g
 m

ad
e 

to
 t

h
e
 

in
fr

e
q

u
e
n

tl
y

 u
se

d
 s

u
b

ro
u

ti
n

e
s,

 
su

ch
 

a
s 

e
x

c
e
p

ti
o

n
 a

n
d

 
e
rr

o
r 

ro
u

ti
n

e
s.

 
T

h
is

 
s
tr

u
c
tu

re
 c

o
n

tr
a
st

s 
w

it
h

 o
n

e 
in

 w
h

ic
h

 t
h

e
 

m
a
in

li
n

e
 c

o
n

s
is

ts
 
o

f 
a 

s
e
ri

e
s
 o

f 
c
a
ll

s
 
to

 
su

b
ro

u
ti

n
e
s.

 
F

re
q

u
e
n

tl
y

 u
se

d
 
su

b
ro

u
ti

n
e
s 

sh
o

u
ld

 b
e 

lo
c
a
te

d
 n

e
a
r 

e
a
c
h

 
o

th
e
r.

 
In

fr
e
q

u
e
n

tl
y

 u
se

d
 
su

b
ro

u
ti

n
e
s 

th
a
t 

te
n

d
 
to

 b
e 

u
se

d
 
a
t 

th
e
 

sa
m

e 
ti

m
e
 w

h
en

ev
er

 t
h

e
y

 
a
re

 e
x

e
c
u

te
d

 s
h

o
u

ld
 b

e 
lo

c
a
te

d
 

n
e
a
r 

e
a
c
h

 o
th

e
r 

a
ls

o
. 

2
. 

T
he

 d
a
ta

 m
o

st
 f

re
q

u
e
n

tl
y

 u
se

d
 

by
 

a 
su

b
ro

u
ti

n
e
 s

h
o

u
ld

 b
e 

d
e
fi

n
e
d

 
to

g
e
th

e
r 

so
 t

h
a
t 

i
t
 i

s
 

p
la

c
e
d

 w
it

h
in

 t
h

e
 s

am
e 

p
a
g

e
, 

o
r 

g
ro

u
p

 o
f 

p
a
g

e
s,

 
in

st
e
a
d

 o
f 

b
e
in

g
 
s
c
a
tt

e
re

d
 a

m
on

g 
se

v
e
ra

l 
p

a
g

e
s.

 
If

 
p

o
ss

ib
le

, 
th

e
 d

a
ta

 
sh

o
u

ld
 

b
e 

p
la

c
e
d

 n
e
x

t 
to

 t
h

e
 

su
b

ro
u

ti
n

e
, 

so
 t

h
a
t 

p
a
rt

 o
r 

a
ll

 o
f 

th
e
 d

a
ta

 
is

 
c
o

n
ta

in
e
d

 
w

it
h

in
 a

 
p

ag
e 

th
a
t 

c
o

n
ta

in
s 

a
c
ti

v
e
 s

u
b

ro
u

ti
n

e
 
in

s
tr

u
c
ti

o
n

s
 

(u
n

le
ss

 
th

e
 
ro

u
ti

n
e
 
is

 
to

 
b

e 
w

ri
tt

e
n

 
so

 
th

a
t 

i
t
 i

s
 n

o
t 

m
o

d
if

ie
d

 d
u

ri
n

g
 
it

s
 e

x
e
c
u

ti
o

n
).

 
T

h
is

 
e
li

m
in

a
te

s 
re

fe
re

n
c
e
s 

to
 m

o
re

 
p

a
g

e
s 

th
a
n

 a
re

 
a
c
tu

a
ll

y
 r

e
q

u
ir

e
d

 t
o

 
c
o

n
ta

in
 t

h
e
 d

a
ta

 
an

d
 t

e
n

d
s 

to
 k

ee
p

 
th

e
 p

a
g

e
s 

w
it

h
 f

re
q

u
e
n

tl
y

 
re

fe
re

n
c
e
d

 d
a
ta

 
in

 r
e
a
l 

st
o

ra
g

e
. 

3
. 

D
at

a 
th

a
t 

is
 t

o
 b

e 
u

se
d

 
b

y
 
se

v
e
ra

l 
su

b
ro

u
ti

n
e
s 

o
f 

a 
p

ro
g

ra
m

 
(e

it
h

e
r 

in
 
s
e
ri

e
s
 
o

r 
in

 p
a
ra

ll
e
l 

b
y
 

c
o

n
c
u

rr
e
n

tl
y

 
e
x

e
c
u

ti
n

g
 

su
b

ta
sk

s)
 

sh
o

u
ld

 b
e 

d
e
fi

n
e
d

 
to

g
e
th

e
r 

in
 a

n.
 a

re
a
 
th

a
t 

c
a
n

 b
e 

re
fe

re
n

c
e
d

 
b

y
 e

a
c
h

 
su

b
ro

u
ti

n
e
. 

4
. 

5
. 

6
. 

A
 d

a
ta

 
fi

e
ld

 
sh

o
u

ld
 b

e 
in

it
ia

li
z
e
d

 a
s 

c
lo

se
 
a
s 

p
o

ss
ib

le
 t

o
 

th
e
 

ti
m

e
 i

t
 w

il
l 

b
e 

u
se

d
, 

to
 a

v
o

id
 a

 
p

a
g

e
-o

u
t 

an
d

 
a 

p
a
g

e
-i

n
 

b
et

w
ee

n
 
in

it
ia

li
z
a
ti

o
n

 a
n

d
 
f
ir

s
t 

u
se

 
o

f 
th

e
 d

a
ta

 
fi

e
ld

. 

S
tr

u
c
tu

re
s 

o
f 

d
a
ta

, 
su

c
h

 a
s 

a
rr

a
y

s,
 

sh
o

u
ld

 b
e 

d
e
fi

n
e
d

 i
n

 
v

ir
tu

a
l 

st
o

ra
g

e
 
in

 t
h

e
 s

eq
u

en
ce

 i
n

 w
h

ic
h

 t
h

e
y

 w
il

l 
b

e 
re

fe
re

n
c
e
d

, 
o

r 
re

fe
re

n
c
e
d

 
b

y
 
th

e
 p

ro
g

ra
m

 i
n

 t
h

e
 

se
q

u
en

ce
 
in

 
w

h
ic

h
 a

 
h

ig
h

-l
e
v

e
l 

la
n

g
u

ag
e 

st
o

re
s 

th
em

 
(b

y
 

ro
w

 o
r 

b
y

 c
o

lu
m

n
 

fo
r 

ar
ra

y
s"

'-
fo

r 
ex

am
p

le
),

. 
'~

"'
-.

 

S
u

b
ro

u
ti

n
e
s 

sh
o

u
ld

 b
e 

p
ac

k
ag

ed
 w

it
h

in
 p

ag
es

 w
he

n 
p

o
ss

ib
le

. 
F

o
r 

ex
am

p
le

, 
a
v

o
id

 s
ta

rt
in

g
 

a 
1

5
0

0
-b

y
te

 s
u

b
ro

u
ti

n
e
 
in

 t
h

e
 

m
id

d
le

 o
f 

a 
2K

 
p

ag
e 

so
 t

h
a
t 

i
t
 c

ro
ss

e
s 

a 
p

ag
e 

b
o

u
n

d
ar

y
 a

n
d

 
re

q
u

ir
e
s 

tw
o

 p
ag

e 
fr

am
es

 
in

st
e
a
d

 o
f 

o
n

e 
w

he
n 

i
t
 i

s
 a

c
ti

v
e
. 

su
b

ro
u

ti
n

e
s 

th
a
t 

a
re

 
sm

a
ll

e
r 

th
a
n

 p
ag

e 
s
iz

e
 s

h
o

u
ld

 b
e 

p
ac

k
ag

ed
 t

o
g

e
th

e
r 

to
 r

e
q

u
ir

e
 
th

e
 f

e
w

e
st

 n
u

m
b

er
 
o

f 
p

a
g

e
s,

 
w

it
h

 
fr

e
q

u
e
n

tl
y

 
u

se
d

 
su

b
ro

u
ti

n
e
s 

p
la

c
e
d

 i
n

 t
h

e
 

sa
m

e 
p

ag
e 

w
he

n 
p

o
ss

ib
le

. 
T

h
is

 
a
p

p
li

e
s 

to
 
la

rg
e
 g

ro
u

p
s 

o
f 

d
a
ta

 
a
s 

w
e
ll

. 
T

he
 

li
n

k
a
g

e
 
e
d

it
o

r 
su

p
p

li
e
d

 w
it

h
 

O
S/

V
S1

 
an

d
 O

S/
V

S2
 

h
a
s 

ne
w

 
c
o

n
tr

o
l 

st
a
te

m
e
n

ts
 
th

a
t 

c
a
n

 
b

e 
u

se
d

 t
o

 c
a
u

se
 C

SE
C

T
s 

an
d

 
CO

M
M

ON
. 

a
re

a
s 

to
 

b
e 

a
li

g
n

e
d

 o
n

 p
ag

e 
b

o
u

n
d

a
ri

e
s,

 
an

d
 t

o
 

in
d

ic
a
te

 t
h

e
 
o

rd
e
r 

in
 w

h
ic

h
 

C
SE

C
T

s 
a
re

 
p

la
c
e
d

 i
n

 t
h

e
 l

o
a
d

 
m

o
d

u
le

. 
T

h
is

 l
in

k
a
g

e
 e

d
it

o
r 

fa
c
il

it
y

 c
a
n

 b
e 

u
se

d
 
w

it
h

 
c
e
rt

a
in

 h
ig

h
-l

e
v

e
l 

l•
n

g
u

a
g

e
 

p
ro

g
ra

m
s 

th
a
t 

c
o

n
ta

in
 m

u
lt

ip
le

 
C

SE
C

T
s 

(s
u

c
h

 a
s 

P
L

/I
 

an
d

 A
N

S 
C

O
B

O
L)

 
a
s 

w
e
ll

 a
s 

w
it

h
 

A
ss

em
b

le
r 

L
an

g
u

ag
e 

p
ro

g
ra

m
s .

• 

A
 G

u
id

e 
to

 
th

e
 

IB
M

 
sy

st
em

/3
7

0
 M

od
el

 1
5

8
 

8
9

 



• 
U

se
 
th

e
 

P
L

/I
 

O
p

ti
m

iz
in

g
 C

o
m

p
il

er
 
a
v

a
il

a
b

le
 f

o
r 

D
O

S 
an

d
 O

S 
in

st
e
a
d

 o
f 

O
S 

P
L

/I
 

F 
o

r 
D

O
S 

P
L

/I
 D

. 
T

he
 

co
d

e 
p

ro
d

u
ce

d
 

b
y

 t
h

e
se

 
la

n
g

u
ag

e 
tr

a
n

s
la

to
rs

 h
as

 c
h

a
ra

c
te

ri
s
ti

c
s
 t

h
a
t 

m
ak

e 
i
t
 m

or
e 

su
it

e
d

 t
o

 
a 

v
ir

tu
a
l 

st
o

ra
g

e
 e

n
v

ir
o

n
m

en
t 

th
a
n

 
th

e
 c

o
d

e 
p

ro
d

u
ce

d
 b

y
 t

h
e
 

T
yp

e 
I 

P
L

/I
 

la
n

g
u

ag
e 

tr
a
n

s
la

to
rs

. 
F

ir
s
t,

 
g

e
n

e
ra

te
d

 
co

d
e 

is
 

g
ro

u
p

ed
 i

n
to

 
fu

n
c
ti

o
n

a
ll

y
 r

e
la

te
d

 
se

g
m

en
ts

, 
b

y
 P

R
O

C
ED

U
R

E 
an

d
 D

O 
g

ro
u

p
, 

fo
r 

ex
am

p
le

, 
w

h
ic

h
 c

an
 h

e
lp

 r
e
d

u
c
e
 

p
ag

in
g

..
 

W
he

n 
P

L
/I

 
a
ll

o
c
a
te

s 
b

u
ff

e
rs

 
an

d
 

I/
O

 c
o

n
tr

o
l 

b
lo

c
k

s,
 

th
e
y

 a
re

 p
ac

k
ed

 t
o

g
e
th

e
r 

an
d

 
ca

n
 p

o
te

n
ti

a
ll

y
 

re
q

u
ir

e
 f

ew
er

 
p

a
g

e
s 

th
a
n

 i
f
 n

o
 
a
tt

e
m

p
t 

w
as

 
m

ad
e 

to
 d

e
fi

n
e
 t

h
em

 
to

g
e
th

e
r.

 
R

e
e
n

tr
a
n

t 
co

d
e 

ca
n

 
b

e 
p

ro
d

u
ce

d
 b

y
 t

h
e
 

O
S 

P
L

/I
 

O
p

ti
m

iz
in

g
 

C
o

m
p

il
er

, 
an

d
 
it

s
 
li

b
ra

ry
 r

o
u

ti
n

e
s 

a
re

 r
e
e
n

tr
a
n

t.
 

T
h

is
 

re
d

u
c
e
s 

p
a
g

e
-o

u
t 

re
q

u
ir

em
en

ts
,.

 
U

se
r-

w
ri

tt
e
n

 r
e
e
n

tr
a
n

t 
O

S 
P

L
/I

 r
o

u
ti

n
e
s 

th
a
t 

a
re

 
re

q
u

ir
e
d

 b
y

 c
o

n
c
u

rr
e
n

tl
y

 e
x

e
c
u

ti
n

g
 p

ro
b

le
m

 p
ro

g
ra

m
s 

ca
n

 b
e 

m
ad

e 
re

s
id

e
n

t 
in

 v
ir

tu
a
l 

st
o

ra
g

e
 a

n
d

 s
h

a
re

d
 t

o
 r

e
d

u
c
e
 
re

a
l 

st
o

ra
g

e
 a

n
d

 
p

ag
in

g
 

re
q

u
ir

e
m

e
n

ts
 
fo

r 
a
c
ti

v
e
 p

a
g

e
s 

o
f 

th
e
se

 
ro

u
ti

n
e
s .

• 

• 
u

se
 
th

e
 

sh
a
re

d
 
li

b
ra

ry
 f

e
a
tu

re
 

o
f 

th
e
 

O
S 

P
L

/I
 

O
p

ti
m

iz
in

g
 C

o
m

p
il

er
 

an
d

 t
h

e
 

CO
BO

L 
L

ib
ra

ry
 M

an
ag

em
en

t 
F

a
c
il

it
y

 o
f 

th
e
 O

S 
A

N
S 

CO
BO

L 
la

n
g

u
ag

e 
tr

a
n

s
la

to
rs

 t
o

 m
ak

e 
li

b
ra

ry
 m

o
d

u
le

s 
re

si
d

e
n

t 
in

 v
ir

tu
a
l 

st
o

ra
g

e
 s

o
 t

h
e
y

 
ca

n
 b

e 
sh

a
re

d
 b

y
 c

o
n

c
u

rr
e
n

tl
y

 e
x

e
c
u

ti
n

g
 

p
ro

b
le

m
 

p
ro

g
ra

m
s.

 
P

ag
es

 c
o

n
ta

in
in

g
 a

c
ti

v
e
 
li

b
ra

ry
 m

o
d

u
le

s 
w

il
l 

te
n

d
 t

o
 

re
m

ai
n

 
in

 r
e
a
l 

st
o

ra
g

e
 

an
d

 t
h

e
re

b
y

 
re

d
u

ce
 p

a
g

in
g

 a
n

d
 r

e
a
l 

st
o

ra
g

e
 

re
q

u
ir

e
m

e
n

ts
 
fo

r 
th

e
se

 m
o

d
u

le
s.

 

• 
R

e
st

ru
c
tu

re
 e

x
is

ti
n

g
 a

p
p

li
c
a
ti

o
n

 p
ro

g
ra

m
s 

to
 
in

c
u

r 
a
s 

fe
w

 
p

ag
e 

fa
u

lt
s
 

a
s 

p
o

ss
ib

le
, 

to
 

u
se

 t
h

e
 l

e
a
s
t 

p
o

ss
ib

le
 a

m
o

u
n

t 
o

f 
re

a
l 

st
o

ra
g

e
, 

an
d

 t
o

 t
a
k

e
 a

d
v

a
n

ta
g

e
 
o

f 
th

e
 

p
ro

g
ra

m
 s

tr
u

c
tu

re
 f

a
c
il

it
ie

s
 

th
a
t 

a 
v

ir
tu

a
l 

st
o

ra
g

e
 

en
v

ir
o

n
m

en
t 

o
ff

e
rs

. 
T

h
is

 
ca

n
 

b
e 

ac
co

m
p

li
sh

ed
 

by
 

(1
) 

u
si

n
g

 t
h

e
 
te

c
h

n
iq

u
e
s 

d
e
sc

ri
b

e
d

 a
b

o
v

e,
 

(2
) 

ta
k

in
g

 p
la

n
n

ed
 

o
v

e
rl

a
y

 a
n

d
 d

y
n

am
ic

 
s
tr

u
c
tu

re
 p

ro
g

ra
m

s 
o

u
t 

o
f 

th
e
se

 
s
tr

u
c
tu

re
s
, 

an
d

 
(3

) 
co

m
b

in
in

g
 i

n
to

 o
n

e 
lo

g
ic

a
l 

jo
b

s
te

p
 t

w
o

 
o

r 
m

or
e 

st
e
p

s 
o

f 
a 

jo
b

 
th

a
t 

w
o

u
ld

 h
av

e 
b

ee
n

 o
n

e 
jo

b
 s

te
p

 i
f
 t

h
e
 r

e
q

u
ir

e
d

 
re

a
l 

st
o

ra
g

e
 w

er
e 

a
v

a
il

a
b

le
. 

T
h

e 
la

s
t 

o
f 

th
e
se

 t
e
c
h

n
iq

u
e
s 

c
a
n

 e
li

m
in

a
te

 r
e
d

u
n

d
a
n

t 
I/

O
 

ti
m

e
 t

h
a
t 

is
 c

u
rr

e
n

tl
y

 
u

se
d

 f
o

r 
su

ch
 t

h
in

g
s 

a
s 

re
a
d

in
g

 
th

e
 

sa
m

e 
se

q
u

e
n

ti
a
l 

in
p

u
t 

d
a
ta

 i
n

to
 t

w
o

 
o

r 
m

or
e 

jo
b

 s
te

p
s 

an
d

 w
ri

ti
n

g
 

in
te

rm
e
d

ia
te

 r
e
s
u

lt
s
 

fr
o

m
 o

n
e 

jo
b

 s
te

p
 i

n
 o

n
e 

o
r 

m
or

e 
se

q
u

e
n

ti
a
l 

d
a
ta

 
s
e
ts

 
fo

r 
in

p
u

t 
to

 
th

e
 
n

e
x

t 
jo

b
 ~

t
e
p
.
 

• 
In

c
re

a
se

 
th

e
 
le

v
e
l 

o
f 

m
u

lt
ip

ro
g

ra
m

m
in

g
 i

n
 t

h
e
 s

y
st

em
..

 
T

h
is

 
ca

n
 b

e 
ac

co
m

p
li

sh
ed

 b
y

 
(1

) 
p

er
fo

rm
in

g
 m

or
e 

p
e
ri

p
h

e
ra

l 
I/

O
 o

p
e
ra

ti
o

n
s 

c
o

n
c
u

rr
e
n

tl
y

 
<

m
or

e 
re

a
d

e
rs

 
an

d
 w

ri
te

rs
 i

n
 O

S
/V

S
, 

u
se

 
o

f 
PO

W
ER

 
in

 
D

O
S

/V
S

),
 

(2
) 

o
p

e
ra

ti
n

g
 m

or
e 

re
g

io
n

s 
o

r 
p

a
rt

it
io

n
s
 

c
o

n
c
u

rr
e
n

tl
y

. 
o

r 
(3

) 
in

c
re

a
si

n
g

 t
h

e
 u

se
 
o

f 
m

u
lt

it
a
sk

in
g

 
(s

tr
u

c
tu

ri
n

g
 a

 
D

O
S/

V
S 

QT
AM

 o
r 

an
 O

S/
V

S 
TC

AM
 

m
es

sa
g

e 
p

ro
c
e
ss

in
g

 p
ro

g
ra

m
 t

o
 

u
se

 
m

u
lt

it
a
sk

in
g

 t
o

 
e
n

a
b

le
 
se

v
e
ra

l 
d

if
fe

re
n

t 
ty

p
e
s 

o
f 

tr
a
n

sa
c
ti

o
n

s 
to

 b
e 

p
ro

c
e
ss

e
d

 
c
o

n
c
u

rr
e
n

tl
y

, 
fo

r 
ex

am
p

le
).

 

9
0

 

sy
st

em
 t

h
ro

u
g

h
p

u
t 

ca
n

 b
e 

im
p

ro
v

ed
 i

n
 a

 
v

ir
tu

a
l 

st
o

ra
g

e
 e

n
v

ir
o

n
em

n
t 

if
 

a 
h

ig
h

e
r 

le
v

e
l 

o
f 

m
u

lt
ip

ro
g

ra
m

m
in

g
 
c
a
u

se
s 

m
or

e 
C

PU
 

an
d

 
I/

O
 t

im
e 

to
 

b
e 

o
v

e
rl

a
p

p
e
d

, 
w

h
ic

h
 
re

s
u

lt
s
 
in

 m
or

e 
e
ff

e
c
ti

v
e
 u

ti
li

z
a
ti

o
n

 o
f 

sy
st

em
 r

e
so

u
rc

e
s.

 
T

he
 
la

rg
e
r 

th
e
 

nu
m

be
r 

o
f 

ta
sk

s 
in
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70: 05: COMPARISON TABLE OF HARDWARE FEATURES FOR SYSTEM/360 MODELS 50 AND 65 AND SYSTEM/370 MODELS 145, 155, 155 II, AND 158 (MODELS ! AND 1> ~ ~--~~-~ ~-~ ~--~~--~ ~--~ ~ ~--~ 

Systern/360 
Hardware Feature Model 50 

I. CPU 

A. BC mode of Comparable to BC 
system mode 
operation 

B. EC mode of Not implemented 
system 
operation 

c. Instruction set 
1. Standard set 

(Binary 
arithmetic) Standard 

2. Decimal Standard 
arithmetic 

3. Floating
point 
arithmetic 

4. Extended 
precision 
floating
point 

5. New instruc
tions 

Standard 

Not available 

a. COMPARE Not available 
LOOI CAL 
CHARACTERS 
UNDER MASK 

COMPARE 
LOOICAL LONG 

HALT DEVICE 
INSERT CHAR

ACTERS UNDER 
MASK 

LOAD CONTROL 
MONITOR CALL 
MOVE LONG 
SET CLOCK 
SHIFT AND 

ROUND DECIMAL 
START I/O 

FAST RELEASE 
STORE CHANNEL 

ID 

Systern/360 
Model 65 

Same as Model 50 

Not implemented 

Standard 

Standard 

Standard 

Not available 

Not available 

System/370 
System/370 System/370 system/370 Model 158 
Model 145 Model 155 Model 155 II (Models 1 and 3) 

Standard Standard Standard Standard 

Standard Not irnple-Standard Standard 
mented 

Standard Standard Standard Standard 

Standard Standard Standard Standard 

Optional Standard Standard Standard 

Optional Optional Optional Same as Model 
<included in (mutually ex-<not mutually 155 II except the 
floating-point elusive with exclusive with feature is 
option> 7070/7074 7070/7074 no-charge. 

Compatibility) Cornpatibili ty) 

Standard Standard Standard Standard 

( 
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Hardware Feature 
System/360 
Model 50 

STORE CHAR
ACTERS UNDER 
MASK 

STORE CLOCK 
STORE CONTROL 
STORE CPU ID 

b. CLEAR I/O Not available 
COMPARE 

AND SWAP 
COMPARE 

DOUBLE AND 
SWAP 

INSERT PSW 
KEY 

LOAD REAL 
ADDRESS 

PURGE TLB 
RESET REFER

ENCE BIT 
SET CLOCK 

COMPARATOR 
SET CPU TIMER 
SET PSW KEY 

FROM ADDRESS 
STORE CLOCK 

COMPARATOR 
STORE CPU TIMER 
STORE THEN AND 

SYSTEM MASK 
STORE THEN OR 

SYSTEM MASK 

System/360 
Model 65 

Not available 

( 

System/370 
Model 145 

Standard 
except for 
CLEAR I/O, 
COMPARE AND 
SWAP, COMPARE 
DOUBLE AND 
SWAP, INSERT 
PSW KEY, and 
SET PSW KEY 
FROM ADDRESS 
which are 
optional <and 
no-chilrge) 

System/370 
Model 155 

system/370 
Model 155 II 

Not available Standard 

System/370 
Model 158 
(Models 1 and 3) 

Standard 

Note: The follow
ing operations 
are faster on a 
Model 158 (Models 
1 and 3) than on a 
Model 155 or 155 II: 
• All multiply 

operations 
• All register 

shifts 
• Certain move 

character 
operations 

• convert to 
binary and con
vert to decimal 
operations 

( 
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Hardware Feature 

D. Buffered 
instruction 
fetch 

E. CPU cycle time 

F. Dynamic 
address 
translation 

G. Channel 
indirect data 
addressing 

Systern/360 
Model 50 

No 

500 nanoseconds, 
4-byte parallel 
flow 

Not available 

Not available 

H. Interval timer Standard (16. 6 
ms resolution> 

I. Time of day 
clock 

J. CPU timer and 
clock 
comparator 

Not available 

Not available 

Systern/360 
Model 65 

Instruction unit 
normally prepares 
one instruction at 
a time.. Imprecise 
interru.ptions occur 
only for storage 
protection violations .• 

200 nanoseconds, 
8-byte parallel 
flow 

Not available 

Not available 

Standard C16.6 ms 
resolution) 

Not available 

Not available 

Systern/370 
Model 145 

No 

Variable from 
202. 5 to 315 
nanoseconds, 
4-byte parallel 
data flow 

Standard 

Standard 

Standard (3. 33 
ms resolution) 

Standard 

Standard 

System/370 
Model 155 

Yes 
Three one-word 
buffers are 
provided. 
<Imprecise 
interruptions 
do not occur. > 
One prefetched 
instruction 
decoded, no 
operand pre
fetching. 

115 nano
seconds, 
4-byte par
allel flow 

system/370 
Model 155 II 

Same as Model 
155 

Same as Model 
155 

Not available Standard 

Not available Standard 

Standard (3.33 Standard (3.33 
ms resolution ms resolution) 

Standard Standard 

Not available Standard 

System/370 
Model 158 
(Models 1 and 3) 

c 

In Model 3 of the 
Model 158, certain 
logical operations 
moves, stores, 
and other 
instructions 
execute faster 
than in the 
Model 158 Model 1. 

Instruction pre
f etching is im
proved via use 
of a 64-word 
buffer in the 
Model 1 and a 
128-word buffer 
in the Model 3. 

Same as Model 
155 

Standard 

Standard 

Standard C3. 33 
ms resolution) 

Standard 

Standard 
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Hardware Feature 

K. Monitoring 
feature 

L. Program event 
recording 

M. Direct control 

N. Interruption 
for SSM 
instruction 

o. 

P. 

Q. 

R. 

compatibility 
features (all 
are optional 
unless other
wise indicated 

control logic 

Instruction 
retry by 
hardware 

Machine check 
interruption 

Systern/360. 
Model 50 

Not available 

Not ava.ilable 

Optional 

Not implemented 

1. 1410/7010 
2. 7070/7074 

(mutually) 
exclusive 
features) 

Microprogram in 
ROS 

No 

Occurs on CPU, 
main storage and 
certain channel 
errors. One mask 
bit controls this 
interruption. 

Systern/360 
Model 65 

Not a.vailable 

Not a.va.ila.ble 

Optional 

Not implemented 

1. 7070/7074 
2. 7080 (for both 

705 and 7080) 
3. 709/7040/7044/ 

7090/7094/7094II 

Microprogram in ROS 

No 

Same as Model 50 

( 

system/370 
Model 145 

Standard 

Sta.ndard 

Optional 

Standard 

1. 1401/1440/ 
1460 

2. 1401/40/60, 
1410/7010 

3. OS/DOS 
<standard) 

Microprogram in 
reloadable con
trol storage 
of 32K to 64K 

Yes 

occurs after 
corrected and 
uncorrected 
errors. There 
are five types 
of machine 
check and each 
is individually 
maskable. 

System/370 
Model 155 

Standard 

Not available 

Optional 

Not 
implemented 

1. 1401/40/60, 
1410/7010 
compatibil-
ity 

2. OS/DOS 
compat-
ibility 

3. 7070/7074 

Systern/370 
Model 155 II 

Standard 

Standard 

Optional 

Standard 

Same as Model 
155 except 
7070/7074 
compa. ti bi lit y 
is not mutu
ally exclusive 
with extended 
precision 
floating 
point. 

Compat
ibility 
<mutually 
exclusive 
with exten
ded pre
cision float
ing point) 

Microprogram 
in ROS 

Yes 

Occurs after 
corrected and 
uncorrected 
errors. There 
are seven 
types of 
machine check 
and many are 
individually 
maskable. 

same as Model 
155 

Yes 

Same as Model 
155. Addition
al fields are 
logged. 

System/370 
Model 158 
(Models 1 and 3) 

Sta.ndard 

Standard 

Optional 

Standard 

Same as Model 
155 except 
features are 
no-charge and 
7070/7074 
Compatibility 
is not mutu
ally exclusive 
with extended 
precision float
ing point. 

Microprogram 
in reloadable 
control storage 
(~CS) 

Yes 

Same as Model 
155. More 
data is logged. 

(~ 
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Hardware Feature 

s. Fixed storage 
area size in 
lower storage 
<incl trling 
logout area 
for machine 
and channel 
errors> 

T. Multiprocessor 
systems 

u. Power Warning 

v. Virtual Machine 
Assist 

w. Service 
processor unit 

System/360 
Model 50 

292 bytes 

1. A multi system 
feature is 
not av ail able. 

2. 'Ihe support or 
main process or 
in an ASP con
figuration can 
be a Model 50. 

Not available 

Not available 

Not available 

System/360 
Model 65 

328 bytes including 
CPU and channel 
logouts. 

1 • Multi system 
optional feature 
permits inter
connection of two 
Model 65s. Main 
storage is 
shared (512K or 
more> • Direct 
control is 
required. 

2. The support or 
main processor 
in an ASP config
uration can be 
a Model 65. Two 
or three systems 
are connected via 
a Channel-to
Channel Adapter. 

Not available 

Not available 

Not available 

(~ 

System/370 
Model 145 

704 bytes 
reducible to 
512 if extP.n
ded logoot 
area is moved 

1. A nulti
system fea
ture is not 
available. 

2. The Model 
145 can be 
included in 
loosely 

System/370 System/370 
Model 155 M::>del 155 II 

1184 bytes Same as Model 
reducible to 155 
512 if the 
extended log-
out area of 
672 bytes is 
moved 

1. A multi-Same as Model 
system fea-155 
ture is not 
available. 

2. A Model 
155 can be 
a support 
or a main 
processor roupled multi

processing 
ronfigurations. 

in an ASP 
configuration. 

Not available Not available Not available 

Optional Not avail ahl e Not available (no-charge) 

Not available No -2955 Same as Model 
Remote 155 
Analysis Unit 
is optional 

system/370 
Model 158 
(Models 1 and 3) 

Same as Model 
155 

1. The 3058 
Multi system 
Conuru n i cation 
Unit is used 
to connect two 
Model 158 
systems (any 
combination 
of Model3 1 and 
3) in a tightly 
coupled shared 
storage ITUlti
proce ssi nq con
figuration 

2. JES3 (Job Entry 
Suooystem 3 > of 
OS/VS 2 Re lease 
3 supports the 
Model 158 in a 
loosely coupled 
multiprocessing 
conf ig ura ti on. 

3. A Model 158 can 
be a support or 
main proces~;or 
in an ASP con
f igura ti on. 

Optional 

Optional 
(no-charge) 

Standar:l 
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Hardware Feature 

II. STORAGE 

A. Processor (main) 
storage sizes 

B. Type of pro
cessor storage 

c. Processor 
storage cycle 

D. High-speed 
buffer storage 

1. CPU fetch 
from buffer 

E. Processor 
storage valid
ity checking 

System/360 
Model 50 

64K 
128K 
256K 
384K 
512K 

Ferrite cores 

2 microseconds 
for 4 bytes 

No 

Parity checking 
by byte. No hard
ware error 
correction is 
provided. 

system/360 
Model 65 

256K 
512K 
768K 
1024K 

Ferrite cores 

750 nanoseconds 
(for 8 bytes>. 
Two-way inter
leaving of sequen
tial accesses 
other than by the 
channels is 
provided. 

No 

Same as Model 50 

System/370 
Model 145 

160K 
208K 
256K 
384K 
512K 
768K 
1024K 
1536K 
2048K 

Monolithic 
technology 

540 nanoseconds 
fetch for 4 
data bytes. 
607.5 nano
seconds store 
for 4 data 
bytes. 
540 nanoseconds 
fetch for 8 
instruction 
bytes. 

No 

ECC checking 
on a double
word. Single
bit errors are 
corrected by 
hardware. 

(~ 

System/370 
Model 155 

256K 
384K 
512K 
768K 
1024K 
1536K 
2048K 

Ferrite cores 

2070 nano
seconds for 
read/write 
of 16 bytes 

8K buffer is 
standard 

230 ns for 
4 bytes 
345 ns for 
8 bytes 

Same as Model 
145 

System/370 
Model 155 II 

256K 
384K 
512K 
768K 
1024K 
1536K 
2048K 

Ferrite cores 

Same as Model 
155 

8K buff er is 
standard. 
Buff er as
signment is 
slightly 
different 
from Models 
155 and 158. 

Same as Model 
155 

Same as Model 
145 

system/370 
Model 158 
(Models 1 and 3) 

512K 
1024K 
1536K 
2048K 
3072K 
4096K 

Monolithic 
technology 

Read 16 bytes--
1035 ns. 
Write of 8 
bytes on double
word boundary--690 
ns. Partial (1-16 
bytes) write--
920 ns. 

SK buffer is 
standard in the 
Model 1. 16K 
buffer is standard 
in the r<:odel 3. 
Buffer assignment 
is slightly dif
ferent from Models 
155 II and 155. 
Buffer assignment 
in Models 1 and 3 
differs also. 
same as Model 
155 

Same as Model 
145 

( 
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Hardware Feature 

F. Byte-oriented 
operands 

G. Store and 
fetch 
protection 

H. Shared proces
sor storage 

I. 2361 core 
Storage 

III. CHANNELS 

A. Byte multi
plexer channel 
1. Subchannels 

B. second byte 
multiplexer 

system/360 
Model 50 

No 

Store protect 
is standard and 
fetch protect 
is not available 

Optional (Model 
50 system shares 
2361 Core Storage 
with a Model 50, 
65, or 75) 

Optional 
Up to 8 million 
bytes can be 
attached. 

Standard 

16-128 < 256 is 
an option) 

No 

System/360 
Model 65 

No 

Standard 

Optional (Model 65 
system shares 2361 
Core Storage with 
a Model 50, 65, or 
75) 

Same as Model 50 

Optional (2780) 

192 

Yes 

System/370 
Model HS 

Standard 

Standard 

Not available 

Cannot be 
attached 

Standard 

16, 32, 64, 
128, or 256 is 
permitted with 
any processor 
storage size. 

No 

4 

System/370 Sys.tem/370 
Model 155 Model 155 II 

Standard Standard 

Standard Standard 

Not available Not available 

Cannot be Cannot be 
attached attached 

Standard Standard 

128, 192, or same as Model 
256 based on 155 
processor 
storage size 

Optional same as Model 
(channel 4) 155 
for systems 
with 768K or 
more and 
channel 3 in
stalled 

(-

System/370 
Model 158 
(Models 1 and 3) 

Standard 

Standard 

Not available 

cannot be 
attached 

Standard 

For the Model 1, 
256 nonshared and 
no shared or 120 
nonshared and 
eight shared for 
any processor 
storage size. 
For the Model 3 
without sub
channel sharing 
installed, 256 
nonshared and no 
shared. With 
subchannel 
sharing installed, 
256 nonshared 
less 16 or 32 for 
each control unit 
position wired 
for 16 or 32 
shared subchannels. 

Optional as 
channel 4 with 
channel 3 
installed and any 
processor storage 
size installed 
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Hardware Feature 

c. Block 
multiplexer 
channel 

1. Maximum 
individual 
channel 
data rate 

2. Maximum 
number of 
subchannels 

System/360 
Model 50 

Not available 

Sy stem/' 3 6 0 
Model 65 

Not available 

( 

system/370 
Model 145 

Optional mode 
for any or 
all installed 
selector 
channels 

820 KB/sec 
without word 
buffer feature 
1.85 KB/sec 
with word 
buffer feature 

512 nonshared 

System/370 
Model 155 

systern/370 
Model 155 II 

1 and 2 Same as Model 
standard. 155 
3-5 optional. 
Channel 4 
cannot be in
stalled if the 
second byte 
multiplexer 
is present. 
1.5 MB/sec 1.5 MB/sec 

16 shared Same as Model 
plus 96, 155 
160, 224, 
352, or 
480 nonshared 
based on 
processor 
storage size 

c 

system/370 
Model 158 
<Models 1 and 3) 

Same as Model 
155 

1.5 MB/sec 

For the Model 1, 
16 shared and 
480 nonshared. 
For the Model 3 
without the 
second byte 
multiplexer 
installed: 
a> 736 nonshared 

with no sub
channel 
sharing 
specified. 

b) With sub
channel 
sharing 
installed, 
40 shared 
and 736 
nonshared 
less 1 for 
each shared 
subchannel 

For the Model 3 
with the second 
byte multiplexer 
installed: 
a) 480 nonshared 

with no sub
channel 
sharing 

b) With sub
channel 
sharing, 
32 shared 
and 480 
nonshared 
less 1 for 
each shared 
subchannel 

( 
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Hardware Feature 

D. Selector 
channels 

E. M:l ximum aggre-
gate data rate 
for channels 

F. Channel retry 
data provided 
after channel 
error 

G. Channel-to-
channel adapter 

H. Integrated 
File Adapter 

I. Integrated 
storage Controls 

System/360 system/360 
Model 50 Model 65 

Optional 0-3 Optional 0-6 2860s 
(800 I<B/sec data (1.3 MB/sec data 
rate) rate) 

Approximately 1 In excess of 4 MB/sec 
MB/sec for one 2870 and six 

2860s 

No Yes in I/O logout 

Optional Optional on 2 860 

Not available Not available 

Not available Not available 

<~' 

Systemf370 
Model 145 

Channel 1 
standard and 
2 to 4 optional 
if no IPA. 
Channel 2 
standard, 
channel 3 
optional if 
IFA present. 

Varies depend-
in g on whether 
or not word 
buffer feature 
is present 

Yes in limited 
channel logrut 
area 

Optional 

Optional for 
processor 
storage Mod els 
GE, GED, H, HG, 
and I to handle 
from 3 to 8 
2314 A-type 
drives 

Optional for 
attachroent cf 
3330-series, 
3340/3344, 
and/or 
3350 disk 
storage 

system/370 
Model 155 

system/370 
Model 155 II 

Selector mode same as Model 
standard for 155 
all installed 
block multi
plexer channels. 

5. 4 MB/sec same as Model 
for five 155 
block multi
plexer channels 

Yes in same as Model 
limited 155 
channel log-
out area 

Optional Optional 

Not available lt>t available 

Not available Not available 

System/' 370 
Model 158 
(Models 1 and 3) 

same as Model 
155 

6. 75 MB/sec for 
five block multi
plexer channels 

same as Model 
155 

Optional 

Not available 

O(:tional for 
a ttactnnent of 
3330-series, 
3340/3344, and/or 
3350 disk storage, 
or the 3850 
Mass Storage 
system 

(~ 
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Hardware Feature 

IV. OPERATOR 
CONSOLE DEVICES 

System/360 
Model 50 

1. 1052 M7 
Printer-
Key board 15 
cps (No alter/ 
display mode) 

2. Additional 
consoles, 
such as dis
play units, 
optional 

3. Remote 2150 
console with 
operator con
trol panel 
and/or 1052-M7 
is optional 

4. Remote 2250 
Display Unit 
containing 
operator 
control panel 
is optional 

system/360 
Model~ 

1. 1052 Printer
Keyboard (Optional> 

2. second 1052 
Printer-Keyboard 
is optional 

3. A 2250 Display 
Unit and a remote 
2150 console are 
optional 

4. Other devices can 
be used as primary 
and secondary 
consoles 

System/370 
Model 145 

1. 3210 Model 
1 Console 
Printer
Keyboard 
with alter/ 
display mode 
<15 cps) 

2. 3215 Model 1 
Console 
Printer-Key
board with 
alter/display 
mode (85 cps) 

3. Optional 3210 
Model 2 con
sole Printer
Keyboard 
remote with 
either < 1) 
or <2> with
out alter/ 
display mode 

4. Additional 
consoles such 
as display 
units are 
optional 

(Store status 
function is 
provided) 

>\'\,~ 

system/370 
Model 155 

system/370 
Model 155 II 

1. 3210 con-Same as Model 
sole Print-155 (Store 
er-Key-status 
board with function is 
alter/ provided) 
display 
mode (15 
cps> or 
3215 Con-
sole Print-
er Key-
board with 
alter/ 
display 
mode (85 cps) 
is required 

2. Optional 
3210 Model 
2 printer
keyboard 
remote with 
either 3210 
or 3215 -
no alter/ 
display 

3. 2150 Console 
with 1052-7 
Printer-Key
board is 
optional 
alternate 
or additional 
console 

4. Additional 
consoles, 
such as dis
play units 
are optional 

(Store status 
function is not 
provided) 

system/370 
Model 158 
(Models 1 and 3) 

1. Display con
sole with 
keyboard and 
light pen is 
standard. 
Hardcopy can 
be provided 
optionally via 
a 3213 Printer 
for display 
mode. Display 
console can 
also operate 
in printer
keyboard mode 
instead of 
display mode. 

2. 2150 Console 
with 1052-7 
Printer-Key
board 

3. Additional 
consoles, such 
as display 
units, are 
optional 

(Store status 
function is 
provided) 
4. 3056 Remote 

System Con
sole in 
addition to 
standard 
display 
console is 
optional. 

(_ 
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Hardware Feature 

V. I/O DEVICES 

A. 3505 Card 
Reader and 3525 
Card Punch 

B. 3211 Printer 

c. 3803/3420 Mag
netic Tape 
Subsystem 
<Models 3, 5, 
7 and 4, 6, 8) 

D. 3410/3411 Mag
netic Tape 
Subsystem 

E. Ci.rect access 
devices (2311, 
2314,2303,2301, 

and 2321) 

F. 3330-s eries 

1. 38 30 Storage 
control 
Model 1 

2. 3830 Storage 
control 
Model .2 

3. Integrated 
storage 
controls 
feature 

G. 3340 Direct 
Access storage 
Facility 

System/360 
Model 50 

No 

Yes 

Yes except 
Models 6 and 8. 
Model 4 can 
be attached to 
one channel 
only 

Yes 

All except 2301 
drum. <Includes 
231481/2319 B1 
facility> 

No 

No 

System/360 
Model 65 

No 

Yes 

_,._ ·--

Yes except Model 8 

No 

All attach 

No 

No 

(~

t 

system/370 
Model U5 

Yes 

Yes 

Yes 

Yes 

Same as Model 
50 

Yes (all 
model S) 
Yes 

Yes 

Yes for 
attactment 
of from 1 
to 4 strings 

System/370 
Model 155 

Yes 

Yes 

Yes 

Yes 

same as Model 
50 

Yes (Models 
1 and 2 only) 
Yes 

Yes 

No 

Yes (attachment No 
via 3830 Model 2 
and integrated 
storage, control) 

System/370 
Model 155 II 

Yes 

Yes 

Yes 

Yes 

Same as Model 
50 

Yes (all 
models> 
Yes 

Yes 

No 

System.1370 
Model 15'8 
(Models 1 and 3 > 

Yes 

Yes 

Yes 

Yes 

Same as Model 
50 

Yes <all 
models> 
Yes 

Yes 

Yes , includes 
two logical 
controls each 
of which can 
handle from 1 
to 4 str i.ng s 

Yes <attachment Yes ( att achmen: __ 
via 13930 Model via 3830 Model 2 
2) and integrated 

storage controls) 
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... System/370 ~~~ 
U1 Syst~m/360 System/360 SystElll/370 System/370 System/370 Model 158 '< ~ I& 
N '""3 .... Cl> 

Hardware Feature Model-2.Q Model 65 Model 145 Model 155 Model 155 II (Models 1 and 3 > z~o 
t""' f:l. _, 

H. 3344 Direct No No Yes <attach-No Yes <attach-Yes (attachment 
G') "T1 G') 
zg.n Access storage ment via 38 30 ment via 3830 via 3830 Model. 2 N..., 0 

Model 2 and Model 2) and integrated 
0 ~ • 
' I>) ..... 

integrated storage ~ontrols) 1 ~-< .;:;! 
storage 00 N ~ 

00' 
controls) ~ N 

~ 
I. 3350 Direct ~o No Yes (attach-No Yes <attach-Yes (attachment 

...;.J 

°' Access storage ment via 38 30 ment via 3830 via 3830 Model 2 
Model 2 ana Model 2) and integrated 
integrated storage controls> 1 
storage 
controls> 

J. 2305 facility 
1. Model 2 No No On channel Two on Same as Model Same as Mode 1 

1 only with-channel 1 155 155 
out IFA. On and two on 
channel 2 channel 2 
only with IFA. <maximum> 
The word 
buffer feature )' is requ ired. 

Cl 2. Model 1 No No No No No No 
c: fo.;I• K. 3540 Diskette No No Yes No Yes Yes 
°' 

Input/Output (\) 
Unit 

g L. 3600 Finance No NO Yes No Yes Yes 
rt 'Communication 

g System 

M. 3650 Retail No No Yes No Yes Yes rt Store System tJ:j 
~ 

N. 3660 super-No No Yes No Yes Yes 
Cl'l market system 

1< 
m o. 3704 and 3705 Yes <emulation Yes <emulation Yes (emulation same as Same as same as 
S" communications mode only) mode only) . and network Model 145 Model 145 Model 145 
d Controllers control pro-

' 
gram mode) w 

..... 
0 P. 3740 Data Yes Yes Yes Yes Yes Yes 

~ 
Entry 5'JStem 

8. Q. 3767 Da·ta Yes Yes Yes No Yes Yes 
('D Communication 
I-' Terminal · 

..... 
VI 
00 

c (_ 
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Hardware Feature 

R. 3770 Data 
Co11111Unieati on 
System 

I s. 3780 Data 
Communications 
Tenninal 

T. 3790 commu-
nica tion System 

u. 3850 Mass 
Storage System 

v. 3800 Printing 
Subsystem 

w. 38 81 Op ti ca 1 
Mark Reader 

x. 3886 Optical 
Character 
Reader 

Y. 3890 Document 
Processor 

-··-

System/360 SyStem/360 
Model 50 Model 65 

Yes Yes 

Yes Yes 

NO No 

No No 

-
No No 

No No 

No No 

No No 

---.c-

( ) 

system/370 System/370 
Model 145 Model 155 

Yes No 

Yes Yes 

Yes No 

Yes via 3830 No 
Model 3 

Yes No 

Yes No 

Yes No 

Yes No 

System/370 
Model 155 II 

Yes 

Yes 

Yes 

Yes via 3830 
!obdel 3 

Yes 

Yes 

Yes 

Yes 

System/370 
Model 158 
{Models 1 and 3) 

Yes 

Yes 

Yes 

Yes via 3830 
Model 3 and 
Integrated Storage 
Controls 

Yes 

Yf!S 

Yes 

Yes 

~-
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70:10: DOS AND DOS/VS SUPPORT OF THE MODEL 158 (MODELS ! AND _1) 

Hardware Feature 

I. CPU 

A. Mode of system 
operation 

B. Instruction set 

1. Standard set 
(binary arithmetic> 

2. Decimal arithmetic 

3. Ploat ing-point 
arithmetic 

4. Extended precision 
floating-point 

5. New instructions 
a. COMPARE LOGICAL 

CHARACTERS UNDER 
MASR 

.;; 

COMPARE LOGICAL 
LONG 

HALT DEVICE 
INSERT CHARACI'ERS 

UNDER MASR 
LOAD CCNTRCL 
MONITOR CALL 
MOVE LONG 
SET CLOCR 
SHIFT AND ROUND 

DECIMAL 
START I/O FAST 

RELEASE 
STORE CHANNEL ID 
STORE CHARACI'ERS 

UNDER MASR 
STORE CLOCR 
STORE CONTROL 
STORE CPU ID 

DOS Version 4 

BC mode only. 
Up to 3 problem 
program parti
tions. 

All languages 

All languages 
except FORTRAN 

All languaqes 
except RPG 

Mnemonics in 
Assembler D (14R) 

Mnemonics in 
Assembler D (14K). 
O!*-ion to generate 
certain instruc
tions in ANS FUll 
COBOL and ANS 
subs et COBOL 
(CLCL, MVCL, 
ICM, SRP). 

DOS/VS 

EC and DAT modes 
only. 
One virtual 
storage up to 16 
million bytes is 
supported. Up to 
5 problem 
progran partitions. 

All languages 

All languages 
excep' FORTRAN 

All languages 
except RPG 

Sames as Version 4 

Same as DOS 
Version 4 
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Hardware Feature 

b. LOAD REAL ADDRF.SS 
PURGE TLB 
RESET REFERENCE BIT 
SET CLOCK 

COMPARATOR 
STORE CLOCK 

CCMPARATOR 
STORE CPU TIMER 
STORE THEN AND 

SYSTEM MASK 
STORE THEN OR 

SYSTEM MASK 

c. CLEAR I/O 
COMP ARE AND SWAP 
COMPARE DOUBLE 

AND SWAP 
INSERT PSW KEY 
SET PSW KEY FROM 

ADDRESS 

c. Interval timer 

D. Time of day clock 

E. Clock comparator and 
CPU timer 

F. Channel indirect data 
addressing 

G. Monitoring feature 

H. Program event 
recording 

I. Interruption for SSM 
instruction 

(-,) 

DOS Version 4 

Not supported 

Not supported 

Supported for time 
of day (if time 
of day clock 
is not used) and 
for time intervals 

supported <as an 
option) for time 
of day values 

Not supported 

Not supported 

Not supported 
except by an 
Assembler 
nmemonic 

Not supported 

Not supported 

DOS/VS 

Not supper ted 
by th0 SCP 
A·ssemhler 

Not supported 

same as Version 4 

same as Version 4 

Not supported 

Supported (Note: 
channel program 
translation is 
performed only 
for I/O device 
types that are 
supported by 
DOS/VS.) 

Same as Version 4 

Supported by 
SDAIOO for 
progran detugging 

Not supported 
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Hardware Feature 

J. compatibility features 

1. 1401/40/60. 
1410/7010 
Compatibility 

2. OS/DOS 
compatibility 

3. 7070/7074 
Compatibility 

K. Expanded machine 
check interruptions 

L. Power Warning 

M. Multiprocessing 
1. Tightly coupled 

2. Loosely coupled 

II. STORAGE 

A. Real storage sizes 

B. Byte-oriented operands 

c. Store and fetch 
protection 

II I. CHANNELS 

A. Byte multiplexer 
channels 

E. Block nultiplecer 
channels 

c. Channel retry 
performed 

DOS Ver &ion 4 

1401/1440/1460 and 
1410/1010 
emulators 

Not supported 

Supported by 
M:AR and RMSR 

Not supported 

Not supported 

Not supported 

All are supported 

Programmers can 
use the hardware 
facility in 
ASsembler Language 
programs 

store protect 
only is supported 

Only one is 
suppou:ed 

selector mode 
only is supported 

Yes 

(_ 

DOS/VS 

Same as Version 4 

Not supported 

Same as Version 4 

Not supported, 

Not supported 

Not supported 

Ml are supported 

Same as Version 4 

same as Version 4 

Same as Version 4 

Block nultiplexer 
and selector modes 
are supported 
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Hardware Feature 

IV. CONSOLES 

A. Display console, 
keyboard, and light 
pen 

B. Alternate and 
additional consoles 
suppo,rted 

V. l/O DEVICES 

A. 3505 card Reader and 
3525 Card Punch 

B. 3211 Printer 

c. 3803/3420 Magnetic 
Tape subsystem 

D. 3411/3410 Maqnetic Tape 
Subsystem 

E. 2314/2319 facilities 

F. 3330-series with 
RPS and multiple 
requesting attached 
via 3830 Storage 
control Model 1, 
3830 storage Control 
Model 2, or Integrated 
Storage controls 

DOS Version 4 

only printer
key board mode 
is supported 

No 

supported 

supported 

6250-BPI density on 
Models 4, 6, and 8 
not supported 

Supported 

Supported for 
system residence, 
data files, and 
by POWER 

SU pport. ed for 
system residence, 
data files, and by 
POWER. RPS, mul
tiple requesting, 
32 Drive Expansion 
Two-Channel Switch, 
Two-Channel SWitch 
Additional, 
3333 string S~itch, 
and Record Over
flow are not 
supported. 
Sixteen-drive 
addressing is 
supported. Only 
Models 1 and 2 
are supported. 

,,,---' 

;( 
'-,_ 

DOS/VS 
1----

Only printer
keyboard mode 
is supported 

No 

Supported 

Supported 

Supported 

Supported 

supported for 
system residence, 
data iles, paging, 
and by POWER/VS. 
Record Overflow 
and channel switch
ing features are 
not suppnrted. 

SUppor ted for 
system reference, 
data fi1es, 
paging, and by 
POWER/VS. RPS, 
multiple request
ting, sixteen-
dr i ve addressing, 
and 32 Drive 
Expansion are 
supported. The Two 
Channel Switch, 
Two Channel 
Switch Additional, 
3333 string switch, 
and Record over
flow features are 
not supported. 
Only ~odels 1 and 
2 are supported. 
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Hardware Feature 

U'I 
00 G. 3340 Direct Access 

storage Facility 

H. 3344 Direct Access 
Storage 

I. 3350 Direct Access 
Storage 

J. 2305 Facility Model 2 

K. 3540 Diskette Input/ 
Output Unit 

L. 3600 Finance 
comnnmication System 

)" 

I en M. 3650 Retail Store 

a. 
system 

Qi 
Cl) 

g 
rt 
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I 
N. 3660 Supermarket 
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DOS Version 4 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

~ 

All models 
supported as 
V. F. above 

All models supported 
as for 3330-series 

Only 3330 Model 1 
compatibility mode 
is supported. <same 
as 3330-series support>. 

'iot supported 

supported as a SYS1PT, 
SYSIST, and SYSPCH 
device and by POWER/VS 
as an input stream 
device 

Supported attached 
to a 3704/3705 in 
NCP/VS mode by VTAM 

Supported in 
binary synchronous 
mode attached 
to a 3704/3405 in 
emulation mode by 
B'fAM 
Supported in 
synchronous data 
1 ink C"Ontrol 
mode attached 
to a 3704/3705 in 
NCP/VS mode by VTAM 

supported in binary 
synchronous mode 
attached 
to a 3704/3705 in 
emulation mode by 
BTAM 
supported in 
synchronous data 
link control mode 
attached 
to a 3704/3705 in 
NC'P/VS mode by VTAM 
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:i=i Hardware Feature 

(j) 
o. 3704 and 3705 ~ 

.... Conununications 
p, Controllers 
(I) 

g 
I P. 3740 Data Entry System 

rt 
?6 

I 
3767 .Data Communication Q. 

1-4 Terminal 
b':I 
3: 
en I Terntinal 

"< Ch 
rt 

I 
R. 3770 Data Communication (I) 

" 
System 

w 
-.J 
0 

3: 
0 
p, 
(I) 

""" ~ 
U1 
co 

I .3. 3780 Data Communications 
Terminal (as a 2772) 

T. 3790 Comnunication 
system 

u. 3850 Mass Storage 
System 

v. 3800 Printing 
subsystem 

w. 3881 Optical Mark 
Reader 

x. 3886 Optical 
Character Reader 

~ 
Y. 3890 Document Processor 

U1 

'° 

DOS Version 4 

supported in 
emulation mode 

Supported 
(BTAM) 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

DOS/VS 

Supported in 
emulation mode 
Supported in 
NCP/VS mode by 
VTAM 

Supported 
(BTAM) 

-~ ... ~~ 

Supported as a start/stop 
device attached to a 3704/3705 
in emulation mode by BTAM. 
Supported attached 
to a 3704/3705 in 
~P /VS mode by VTAM 

Supported for syn
chronous data link 
control (SDLC) 
operations attached 
to a 3704/3705 in 
NCP/VS mode by VTAM 
Supported for 
binary synchronous 
communication (BSC) 
operations attached 
to a 2701 or 
3704/3705 by 2770 
support in BTAM and 
and VTAM 

Supported by POWER/VS 
as an 'RJE terminal 

Supported attached 
to a 3704/3705 in 
NCP /VS mode by 
VTAM 

Not supported 

Not supported 

Supported 

Supported 

Not supported 
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70:15 OS AND OS/VS SUPPORT OF THE MODEL 158 (MODEIS ! ~ ~) 

Hardware Feature 

I. CPU 

c 

A. Mode of system 
operation 

B. Instruction set 

1. Standard set 
(binary arithmetic) 

2. Decimal 
arithmetic 

3. Floating-point 
arithmetic 

4. Extended 
precision 
floating-
point 

5. New instructions 

a. COMPARE LOGICAL 
CHARACTERS UNDER 
MASK 

COMPARE LOGICAL 
LONG 

HALT DEVICE 
INSERI' CHARAcrERS 

UNDER MASK 
LOAD CON!' ROL 
MONITOR CALL 
MOVE LONG 
SET CLOCK 
SHIFT AND ROOND 

DECIMAL 
START I/O FAST 

RELEASE 
STORE CHANNEL ID 
STORE C~RACTERS 

UNDER MASK 
STORE CLOCK 

· STORE CON!' ROL 
STORE CPU ID 

OS MFT and MVT 

BC mode only. 
Up to 15 problem 
partitions or 
regions. 

All languages 

All languages 
except FORTRAN 

All languages 
except RPG 

Asseroblers F and 
B, PLl'I Optimizing 
Compiler, PL/I 
Checkout Compiler, 
FORTRAN H, FORTRAN 
B-Extended 

Mnemonics in 
Assemblers F and 
H. Option to 
generate certain 
instructions in 
ANS Full COBOL 
( CLCL, MVCL • :ICM• 
SRP) 

~ 

EC and DAT modes 
only. One virtual 
storage up t:o 16 
milli oo bytes is 
supported. Up to 
52 partitions of 
which 15 can be 
problem program. 

All languages 

All languages 
except FORTRAN 

All languages 
except RPG 

Same as MFT and 
MVT 

Same as OS MPT 
and MVT 

( 

OS/VS2 
Release 1. 7 

EC and DAT modes 
only. One virtua 1 
storage of 16 
million bytes is 
supported. Up to 
63 problem program 
regions of which 
up to 42 can be 
TSO foregroond 
regions. 

All languages 

All languages 
except FOR 'IRAN 

All languages 
except RPG 

same as MFT and 
MVT 

same as OS MFT 
and MVT 

OS/VS2 
Release 3 

EC and DAT modes only. 
Multiple virtual storages 
are supported. Each user 
has one 16 million byte 
virtual storage for user 
programs• system pro gr ams, 
shared data, and shared 
program areas. The maxilDlm 
ntm1ber of concurrent users 
is limited only by the 
availability of system 
resources <external page 
and real storage) • 

All 1 anguages 

All languages 
except FORTRAN 

All languages 
except REG 

same as MFT and MVT 

same as MFT and MVT 
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Hardware Feature 

b. LOAD REAL ADDRESS 
PURGE TLB 
RESET REFERENCE 

BIT 
SET CLOCK 

COMPARATOR 
STORECLOC:K 

COMPARATOR 
STORE CPU TIMER 
STORE THEN AND 

SYSTEM MASK 
STORE THEN OR 

SYSTEM MASK 

c. CLEAR I/0 
COMPARE AND SWAP 
COMPARE DOUBLE 

AND SWAP 
INSERT PSW KEY 
SET PSW KEY FROM 
ADDRESS 

c. Interva 1 ti trer 

D. Time of day clock 

E. Clock comparator and 
CPU timer 

F. Channel indirect data 
addressing 

G. Monitoring feature 

OS MFT and MVT 

Supported by 
Assembler F, as of 
OS Release 21.6. 
Not supported by 
Assembler H 

Not supported 

supported for 
timing facilities, 
except for time 
of day 

supported for 
time of day 

Not supported 

Not supported 

Supported by GTF 
and an Assembler 
mnemonic 

c-

OS/VS1 

All are supported 
by the system 
Assenbler 

Supported 

Supported for all 
timing facilities 
(except time of 
day) unless the 
extended t :imer 
option is included 
in the VSl control 
program 

Same as MFT and MVT 

Supported for jo-b 
step timing and 
interval timing 
when extended 
tiirer option is 
incluc;led in the 
VSl control program 

Supported 

same as MF!' and MVT 

OS/VS2 
Release 1. 7 

Same OS 05/VSl 

supported 

Not supported 

OS/VS2 
Release 3 

Same as OS/VSl 

Supported 

Not supported 

Same as MFT and MVT Same as MFT and MVT 

Supported for timing Supported for timing 
facilities except for facilities except time 
time of day of day 

Supported Supported 

Same as MFT and MVT Same as MFT and MVT 
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Hard\l!Bre Feature OS MFT and MVT 

H. Program event recording Not supported 

I. Interruption for SSM Not supported 
instruction 

J. Compatibility features 

1. 1401/40/60, 
11110/7010 
Compati bi.Ii ty 

2. OS/DOS 
Compatibility 

3. 7070/7074 
Compatibility 

K. Expanded machine 
check interruptions 

L. Power warning 

M. Multiprocessing 
1. Tightly coupled 

2. Loosely coupled 

1401/1440/1460 
and 1410/7010 
emulators 

DOS enulator for 
DOS Versions 3 and 4 

7070/7074 emulator 

Supported by MCH 

Supported by MVT 
as of Release 21. 6 

Not supported 

Supported under 
MVT by ASP 

05/VSl 

Supported by the 
Dynamic Support 
System ( DSS) 

Supported 

Same as MFT and MVT 

DOO enul ator for 
DC5 Versions 3 and 4 
and DOS/VS 

7070/7074 enulator 

Same as MFT and MVT 

Supported 

Not supported 

Not supported 

OS/VS2 
Release 1.7 

Same as OS/VSl 

Supported 

OS/VS2 
Release 3 

Same as OS/VS1 

supported 

same as MFT and MVT same as MFT and MVT 

oos emulator for DOS e111Ulator for DOS 
OOS Versions 3 and 4 Versions 3 and 4 and DOS/VS 

7070/7074 emulator 7070/7074 emulator 

Same as MFT and MVT Same as MFT and MVT 

Supported Supported 

Not supported Two multiprocessor models 
conncected via the 3068 
mul tisyst em communication 
unit that share real 
storage are supported 

Yes, by ~P Version 3 JES3, an upward compatible 
extension of ASP Version 3, 
Sq?ports one to eight 
System/370 systems connected 
via channel-to-channel 
adapters. JES2 with the 
multi-access spool capability 
enables from two to seven 
systems operating with OS/V3 2 
Release 3 to share input and 
output work queues on shared 
DASD. 
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Hard\l!Bre Feature 

II. STORAGE 

A. Real storage sizes 

B. Byte-oriented operands 

c. Store and Fetch 
protection 

III. CHANNELS 

A. Byte multiplexer 
channels 

B. Block multiplexer 
Channels 

c. Channel retry 
performed 

IV. CONSOLES 

A. Display console, 
keyboard, and 
light pen 

B. Alternate and 
additional consoles 
supported 

V. I l'D DEVICES 

A. 3505 Card Reader and 
352 5 Card Punch 

B. 3211 Printer 

c. 3803/3420 Magnetic 
Tape Subsystem 

D. 3411/3410 Magnetic 
Tape Subsystem 

OS MFT and MVT 

All are supported 

Progralt'mers can 
use the hardware 
facility in 
Assembler 
Language programs 

Store protect only 
is supported 

One or t'ioK> are 
supported 

Block multiplexer 
and selector modes 
are supported 

Yes 

supported in 
display mode bf 
DIDOCS and in 
printer-keyboard 
mode. Hard 
copy support 
for both modes 
is provided. 

Yes 

Supported 

Supported 

Supported 

Supported 

(-, 
\.,, 

OS/VSl 

All are supported 

Same as MF!' and MVT 

Store and fetch 
protect are 
supported 

one or two are 
supported 

same as MFT and MVT 

Yes 

Same as MF!' and 
MVT 

Yes 

Supported 

Supported 

Supported 

Supported 

CS/VS2 
Release 1. 7 

All are supported 

same as MFT and MVT 

Store and fetch 
protection are' 
supported for 
all regions 

One or two are 
supported 

Same as MF!' and MVT 

Yes 

OS/VS2 
Release 3 

All are supported except 512K 

Same as MFT and MVT 

Store and fetch protection 
are supported for all 
virtual storages 

One or two are supported 

same as MF!' and MVT 

Yes 

Same as MFT and MVT Same as MFT and MVT 

Yes Yes 

supported Supported 

supported Supported 

supported Supported 

Supported Supported 
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Hardware Feature 

( __ 

E. 2314/2319 facilities 

F. 3330-series 

G. 3340 Direct Access 
Storage Facility 

H. 3344 Direct Access 
storage 

I. 3350 Direct Access 
Storage 

J. 2305 Facility Model 2 

K. 3540 Diskette Input/ 
Cutput Unit 

OS MFT and MVT 

Supported 
for system 
residence, data 
sets, SYSIN 
devices, and 
SYSIN and SYSOUT 
data sets. Record 
overflow and 
channel switching 
features are not 
supported. 

Supported as V.E. 
above. RPS, IRlltiple 
requesting, sixteen 
drive addressing, 
32 Drive Expansion, 
Two-Channel SWitch, 
Two-Channel SWitch 
Additional, 3333 
String Switch, 
and Record over
flow are supported. 
Only Models 1 and 
2 are supporte:i. 

Not SU pport ed 

Not SU pport ed 

Not supported 

Supported for 
system residence, 
data sets, am 
SYSINISYSOUT data 
sets. RPS and 
multiple requesting 
are supported. 

Not supported 

05/VSl 

Supported for 
systen residence, 
data sets, paging 
devices, JES spooling 
devices and data sets, 
and SYSIN devices. 
Record overflow 
and cbannel 
switching features 
are supported. 

Same as v. E. ab01Te. 
RPS, multiple 
requesting, sixteen 
drive addressing, 
32 Drive Expansion, 
Two-Channel Switch, 
Two-Channel Switch 
Additional, Record 
overflow, and 3333 
String SWi tch are 
supf)orted. All 
models are 
supported. 

Supported as V. F 
above 

support same as 
for 3330-series 

support same as 
for 3330-series 
for native and 
3330 oompatibil ity 
modes 

same as V. E above. 
RPS and multiple 
requesting are 
supported. 

Supported as a 
SYSIN and SYSOUT 
device only (not 
an input/output 
device) 

OS/VS2 
Release 1. 7 

Supported for 
system residence 
data sets, paging 
devices, SYSIN and 
SYSOUI' data sets, 
and SWIN devices. 
Record Overflow and 
~hannel switching 
features are 
supported. 

OS/VS2 
Release 3 

Same as OS/VSl 

Same as V.E. alx>ve. Same as OS/VSl 
RP s, multiple 
requesting sixteen-
dr i ve addressing, 
32 Drive Expansion, 
Two-Channe 1 Switch, 
Two-Channe 1 Switch 
Additional, 3333 
String Switch, and 
Record overflow are 
supported. All 
models are 
supported. 

supported as V.F Supported as V.F above 
abQve (not 
yet available> 

Support sane as for Same as OS/VS1 
3330-series (not 
yet available) 

Support same as Same as OS/VS1 
for 333 o-serie s 
for native and 
3330 compatibility 
modes C not yet 
available) 

Same as V.E alx>ve. Same as OS/VSl 
RPS and multiple 
requesting are 
supported. 

Not supported Same as OS/VS1 
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Hardware Fea. ture 

L. 3600 Finance 
communication 
System 

M. 3650 Retail Store 
system 

N. 3660 Supermarket system 

o. 3704 and 3705 
Cornrnunica ti ons 
Controllers 

P. 37 40 Data Entry 
System 

Q. 3767 Data 
Communication 
Terminal 

OS MFI' and MVT 

Not supported 

Not SU pport ed 

Not SU pport ed 

Supported in 
emulation mode 
Supported in N::P 
mode by TCAM 

Supported 
(ETAM, TCAM) 

Not supported 

OS/VSl 

Supported attached 
to a 3704/3705 in 
NCP /VS mode by VTAM 
and TCAM through 
VTAM 

Supported in binary 
synchronous control 
mode attached to a 
3704/3705 in 
emulation mode by 
BTAM. 
supported in 
synchronous data 
link control mode 
attached to a 
3704/3705 in 
NCP /VS mode by 
VTAM and '!CAM 
throuqh VTAM 

Supported in binary 
synchronous mode 
attached to a 3704/ 
3705 in emulation 
mode by B'IAM. 
Supported in 
synchr()nous data 
link control mode 
attached to a 3704/ 
3705 in NCP/VS mode 
by VTAM 

Supported in 
emulation mode 
Supported in NCP 
mode by TCAM 
supported in NCP/VS 
mode by TCAM and 
VTAM 

supported 
(B'l'AM, TCAM., and 
TCAM via VTAM) 

supported <as a 
start/stop device> 
attached to a 3704/ 
3705 in emulation 
mode by B TAM and 
TCAM 
supported attached 
to a 3704/3705 in 
NCP/VS mode by 
VTAM and '!CAM 
through VTAM 

O$/VS2 
Release 1. 7 

Not supported 

Not supported 

Supported in binary 
synchronous mode 
attached to a 3704/ 
3705 in emulation 
mode by BT AM. 

OS/VS2 
Release 3 

same as OS/VS1 

Supported in synchronous data 
link control mode attached to 
a 3704/3705 in NCP/VS mode by 
V'IAM and TCAM through Vl'AM 

Supported in synchronou:3 · 
data link control mode 
attached to a 3704/3705 
in NCP/VS mode by Vl'AM 

Supported in Same as OS/VSl 
emulation mode 
supported in NCP 
mode by TCAM 
supported in NCP/VS 
mode by TCAM 

supported Same as OS/VSl 
(BTAM, TCAM) 

supported (as a same as OS/VSl 
start/stop device> 
attached to a 3704/ 
3705 in emulation 
mode by BTAM al'rl 
TCAM 
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Hardware Feature 

R. 3770 Data Communication 
System 

OS MF!' and MVT 

Not supported 

s. 3780 Data Communications Supported (BTAM, 
Terminal (as 2772) TC.AM} 

T. 3790 Communication Not supported 
System 

u. 3800 Printing Not SU pport ed 
Subsystem 

v. 38 50 Mass Storage Not supported 
System 

w. 3881 Optical Mark Not supported 
Reader 

x. 3886 Optical Not SU pported 
Character Reader 

Y. 3890 Document Processor Not SU pport ed 

( __ 
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Supported fOr syn
chronous data link 
control (SDLC > 
operations attached 
to a 3704/3705 in 
NCP/VS mode by VT1\M 
and TCAM through VTAM. 
supported for binary 
synchronous comnuni
cation (BSC > opera
tions attached to a 
2701 or 3704/3705 
by 2770 support in 
BTAM, '!CAM, and V'mM 

supported (BTAM, 
TCAM , and '!CAM 
via VTAM> 

Supported attached 
to a 3704/3705 in 
NCP/VS mode by VTAM 

supported 

supported 

Not supported 

Supported 

supported 

.(_ 

OS/VS2 
Release 1. 7 

OS/VS2 
Release 3 

Supported for bi nary same as OS/VS1 
synchronous ccmmun-
icat ion operations 
attached to a 2701 or 
3704/3705 by 2770 
support in Bl'AM and 
TCAM 

Supported (BTAM, 
'!CAM} 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported. 

Supported 

Same as OS/VSl 

Same as OS/VSl 

Supported 

Supported 

Not supported 

Supported 

Supported 
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