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1. Introduction

The purpose  of this pro~~ect  is to  rrovide o~~irrnic d a t a
sto ra1~e and ret rieval services . Th ese serv i  ces ore p r o v i d e d
via the Arpanet . Datacomputer being developed and maintained

by Computer Corporation of America (CCA) f o r  ARPA under a

separate Contract No. ~1DA9 03—714—C— 0225 . The seismic (rita

is to received over the Arpanet and made available to

com puters on the Arpanet in a convenient and timely manner.

To provide the requisite services 1- he Datacornnut .er has been

au Cr:ented by a rnus s memory system to r rovi do t i e  very 1ar ~-e
s to rage  r e s o u r c e s  r e q u i r e d .  To de~~1 vi  Lb L h r ~ h~ h s o is r i
data r a te3  CCA has imp lem en ted  a Se i smic  Input P r o c e s s o r  ( S I P )

w h i c h  con t i nuous ly  co l l e c t s  real t i m e  data  over  the net ’::o rk ,
r e f o r m a t s  and  b u f f e r s  i t , and P e r i o d i c a l l y  b u r st s  I t .  I n~ o ~he
D a t a c om pu t .e r .  An A m p e x  T e r a — b i t  ~ or r .o r y  Sys~ en (TH:) ul ~ h a
capac i ty of a lmos t  two hundred  b i l l i o n  b i t s  ( e x a n l a b l e  ~o

• 3 t r i l l i o n  b i t s )  has been in s t al l e d  at CCi~ as t b  ma ss  ne -nor :~
system. A DEC 11/11 0 computer with RP—014 disks arid an Ar anet

interface has been purchased as the SIP. Both the S I P  and
the  Data~ omp u t e r  w i t h  mass mem ory ore operati onol.

P r o j e c t  a c tiv it y  can  be d i v i d e d  i n t o  f o u r  c a t ar o i le s :  ( 1 )

~n t egr a t  ion of the  mass memory i n t o  D a t a c or :p u t e r  a r i d  other

seism ic related Patacomputer development ; (2) the accent anne

and use of the  mass  memor y; ( 3 )  coo r ’d in a t  ion  Lb ho so I :r.
c o m m u n i t y ;  and ( 14 ) t he  S I P  and n e t w o rk  b a n d w i d t h  c o n s i d e r - n
C u e  section in t h i s  r e p o r t  is d e v o te d  ~~~ ea c h  of  l ies
ca t~eg or i eu .

2 .  The D ot ~a~~on!pu t e r

The h~ tac ctnruter is a n e t w o r k  da t a  Ut i i i  ty d~~ve I r u  r~-l 1 :i

It  is des Loed to  h a nd l e  b ore f i l e s  and o corm - un I ca~ e v i  h

r u i n  i p lo  r~’rnote us ~r u ~ ro~ rors over  I h~ i i - o an ’~t . The P a—

i s  t i n  p i ’h n a r y  o n — l i r e  r e p o s i t o ry  for  s .~n i -  1- i~ a .

I
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2 .  V e r s i o i L 2

The Ver s ion  2 D a t a c o i r pu t e r  ~~ the first gerr x’olly :i ’j:iijotle

v e r s i o n  of the  s y s t e m  w h i c h  uses a mass memory (Arnr ex ITh?)

as i t s  t e r t i a r y  s to re . An e x p e r i m e n t a l  D a t a c om p u t e r  w i th
mass memory (called the 103 Datacomputer) was available to a

limited set. of users in August and Septeurher. It was terminated

on 19 Octo ber. Use of the Version 2 Datacomputer began on

1 O c t o b e r .  The Vers ion  2 D a t a c or sp u t e r  in c or n o r o t -~d c honr e s  th a t
were found necessary through experience w i t h  t h e  103 . Amon g

the most important of these are the following:

1. Volum e i n t e r l o c k s , to coord inate tw o users who are

t r y i ng  to access  severa l b l o c k s  at  two d i s t  an t  sn ot s

on a tape. Without interlocks such uses can p au s e

the drive to spend most of its time seeking back

and forth between the two spots alternately oncessi no

one block in each area. In Version 2 east request

will try to seize a lock associated wi th the d r i v ~
and , if it succeeds , w ill proceed  un t t l  it  r oache s
a natural interrupt ion point .

2 .  Special subforks under the Datacoinput er oub iobs .

This enhancement was made to increase the virt uai

meunory space available; this was necess~~i’y :iu-~ to

the  large  s i z e  of TBS b l o c k s  (ove r  a m i l l i o n  b i t  s)
• and the corresoond ini~ly l an - c  b u f f e r s  th ey re ~uire .

3 . A genera l  f i l e  b a c k u p  f a c i l i t y .  Th i s  f e a t u r e  is  u s e d
to a u t o m a t i c a l l y  copy mos t  peonarv~nt f i le s  f o r
r e d u n d a n c y .  it  Is used e i t i u ~~r a s t r ) r I a t l c a i l y  or
ma nu al Iv to copy p a r t s  of f i l e s  h at .  a r ~ c r  worn
ar a.~ of -: -P t a p e .

2 . 2  7 - r n  3

Joroc cou r i r u s  t o w a r d  th e  n e x t  v r - - ’ i o r u  of  t h r  Pa~ o - ~~u nu u i1  -~ r ’ , ‘ i er z l . n
3 ,  w hi yh H s T h o ’u u l e r i  10  br  r~~1~ ascd a t . t H e  c i i  of  ~a l s d a r  T 2 T

~ 

~ it”~~ ~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _

The most  sI~~t u l  f i- ant enhancements fo r  V e r s i o n  3 n i - - l u  t~~~~’ ‘~~~~~o a r t~~~n c-

fac  l i l t  .i es and t i c  F l  Le g r o U n s  1 - n t - t i r e

F i l e  groups  w i l l  e n a bl e  severa l s i m i l a r  p h y s i c a l  f i i - s to  be
accessed  as t h o u g h  t h e y  were  a s i  r gle f i l e .  Tb i s  I:; p a r t i c u l a r l y
u s e f u l  for seismic data streams since , by t i n t  a t - - t l - j v or-ow i n d e f i n i t e l y
over  t i r t e . Howeve r ’  f o r  c o n v e r u i e n c u - in r u l l o r o t  i n , c r - c a t . l o ut , d i u r n r i n g ,
v a l i d a t i ng ,  access  c o n t r o l , and u i t ir i a t e l v  ~~~~ I t  I -  finite s i c
of TBP t a p e s , t h e s e  coot  inuous  s t r - e O m ~ mus t  t o  1 H i  d’~d into finite

p h y s i c a l  f i l e s .  T u e  f i le  groun  f ea t u r e  ailcc- s a u s er  t o  i rmore
these  p h y s i c a l  b o u n d a r i e s  on r e t r i e v a l .

T I e  a c c o u n t i ng  f a c i l i t  ies w i l l  r ecord  th e  r e so ur c e s  used f r o m  i - a sh

• lo~- in  node and w i l l  a ggr e g a t e  t h e s e  to  show t h e  t o t a l  resources
attributable to special nodes called “billable ” nodes. This

feature w ill permit easier supervision of the resource utilization

by members  of the seismic community.

2 . 3  TE NEX

Dur ing  t h i s  q u a r t e r  the  D a t a c o m p u t e r  o p e r a t i n g  s y st  crc , CE PEX , wa s
m o d i f i e d  by CCA to improve  i ts  Arpanet  and ThP in t e r fa c e s .

I
Ci The Arpane t interface was modified by:

1. in c r e a s i ng  the  n u m b e r  of b u f f e r s  a v a i lab l e ,

2 .  i n c r e a s i n g  t h e  n um b e r  of n e t w o rk  c o n no e c  io n s  which au

e x i s t  s i m u l t a n e o u sly ,  and

3. do s on o s  in - the  s i z e  of the  143 n et work  r : :e55000 I a d d i n g

fl - i d .

C l -  i t : - l  i n t e r ’ f r c n  was  imp r ov ed  b y :

1. A d d i n g  a sy s t e m  c a l l  to a c t i v a te  - b c  A u t o  / 1  i - n  f o c i  1 1 , .

(~~--:- 3 . 3 ) , and

2 .  i u s u ’ - a r n i n  t l r ~ f a u l t ,  tolorauico of Ti - 7 ICY - ; i~ h i- - - s r c u
t , o T: - LI  - r ’ r n  i’s • 4
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is x l~~ -t e d th a t , f o r t h - i ’  n iod i  f ’ i c a t  i o u - ~~ l’Hi -n e on
n : i t i d l  L u g  w i l l  l o  a dv isa b l- nis CCA l i - a n t i s  u u i o t - e  a l e ut  i t  a c t u a l
p e r f o r ma n c e  and F a i l ur e  m o d e s .

3 .  t h e  Pass ~- k - r i o i y  S u b sy s t .nuu

To p rov ide  o n — l i n e  s to rage  a p p r o a c h i n u -  t h e  large a m o u n t  r - e N u i  red ,

a sa s s  mneni ory , t h e  Ampex  T e r a — B i t  :-Iemory S yst em  ( 2 C C ) ,  has  bc-en
i n t egr at e d  in t o  the  D a t a c omp u t e r .  The T i Ll has  f o u r  t ape  d r i v e s
each w i t h  a c a p a c i t y  of nea r ly  50 b i l l i o n  b i t s  fo r  a t o t a l
m a x i m u m  of’ near  200 b i l l i o n  b i t s  on l i n e . The d r i v e s  or- -c o h ;s . i c a ~~lv
s i m i l a r  to p r o f e s s i o n al  q ua l i t y  v ideo t ape dri v -s.

Each  reel of  TCN t ape  has a u n i q u e  n u m b e r -  a z s o c i a t r d  wi th ii m i

is p r e — f o r m a t t e d  i n t o  f i x e d  n u m b e r ed  b l o c k s .  1 4 ’ t , A O O  of t i tes -
b l o c k s  per tape  are user  a c c e s s ib l e .  Ot her  b l o ck s  1 

for  i n t e r n a l  THP u se .  Besides  i t s  n u m b e r , each bloc k hoe ~ s o o r i n t e d

w i t h  I t , in a s e p a r a t e l y  recorded “ t a l l y  t r a c k” , 1 fii ;~ ru~ - 1

identification number which is used fo r  b l o c k  u d i r - - - s ~
and var ious  o t h e r  i n f o r m a t i o n  i n c l u din g  c o un t  s of  o r - u n  I t  r u e
formed to the b lock.

3 .1  A c c e p t a n c e

‘i’h-~ TH14 hardware was a c cep t e d  l a s t  lu a n t . er hu ~ fun ds v-ac - wIt liho I
p~- r d  i u ~~ c o r r e c t  ion  of p r o b l e m s  in t he  b a s i c  m t  e n nu i  Ti -LI st’ fte- ;~ me
A s u m s lem en t ary s of t w a r e  a c c e p ta nc e  I c o t  wa s  c or r r l e t e d  by e a r ly

‘t e n  h e r .  The Ofl i~~ o ut s t a n d  i n u ’ it  ems d u e  t o  C f lA f r - e m  Anup e  x
a r  - he Auto A l l  ~n and  Read R e c ov e ry  a i h a n c c - m - c r u t s  ( se e  3. 1 4 )  ora l
s : m le i ) u l  o1~ T h u  o l e ’r a to r  t r a i n i n o  fo r  C L A  r o r - s on n e l

3 .  -
-

cL u .; i i - :r i  u i ~~ ho sh or t  p e r i o d  t h a t .  th e has b ee n  in  o~ -r ’- i t ion
on- h e ;  t ’ . - c- i gc- r i cr a l ly  s O t  I r - f o c ’ e r - v  b e t h u - u - - c h a n i c r i l l y

a r i  - t i - u r r o u t  r e a l l y .  S a m e  el~~ct r o r i i c  des l  - - r u  f ln i ;’.s , as d e s c r ib e d
l o i -a’: , u-~~ r’- .f l s s v - - r - - -d an d  f i x - n d .  The on ly  s - i - i  an r roklen iri s

4
-4
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h r - -n i i i  i t l f t - t - l u e n t . ga r b l i n g  of t h e  “ t a l l y  t m -rick ” i n f o r - r - -i t , i on
n t , ; s ) s l a t -  - 1  w i t h  un ion -  b l o c k s  on F }3 -l t a p e .  These errors r ake it

i r - u p e a s i b i e  to  read  or w n i  te  e f f e c t e d  b l o c ks  w i t h o u t  m u t ua l
I r 1 c r - v a i s  L u t i .  t”L A is w o r k i n g  w i th  Amp e x to i s o lat e  and so lve
t . h i  t o  1 i ’ack p rob 1cm.

T h r e e  elo  u t n u n i  c des ign  p r o b l e m s  have been  d i s c o v e r e d  in t h e
T IP , all of t h e  souse g-cneral nature . Some of the circuitry

t n  th e  F i L l  us -c d l og i c  e l e m e n t s  o n l y  m a r g i n a l l y  f a s t  e n o u g h
f ur  t I t ’~-i: ’ f u n c t i o n .  As a r e s u l t , the  n o r m a l l y  n e g l i g i b l e  e f f e c t s
oI~ e - v c n t l  m o n t h s  o r i n g  and  use caused t h e s e  c i r c u i t s  t o  fa il

• I r i t - r s i t u  n u t ~ t y .  u ’ i u e s e  p rob lems  have been  f ix e d  by r cp l a c ir a -  t h e
i c - i  r wi h compat ible higher speed elements.

— 

3.  3 ~~~~~ rotc - c u e

A s I c  is r e q u i r e d  to i n s t a l l  two  e n h a n c e m e n t s  to  t he  ThI-i , k n o w n
- is -‘O t t O  Al i ’n  and Read R e c o v e ry , wh ich -are n e c e s s ary  t o  c o n v e n i e nt : 4

• sr - - r a t i o n  of t h e  TEN as a comp onent  o f the  Dat  0 0 0 n l r n l c e r .  The

• n ec e s s a r y  c h a nge s  to tb- I -  TElL i n t e r n a l  s oftw a r -e  are d i uc r i b e d
be~ ow .  I n i t i a l  i n s t a l l at i o n  ~nd t e s t i ng  of th e s e  e n h a n c e r c - n t s

• be ~an d u r i ng  t he  r e p o r t i ng  p e r i o d .  A 7b 2  r e tn i  r~ni -e on the  ‘n i c e
of  t h e  TEl-I is b e i ng  w i t h h e l d  p en d i ng  c om n l e t i o n  of t h e se  f e at u r e s .

In order  to  c o m p e n s a t e  for  ro t a ry  head 1-1 -ar a i m  e t h - - r  • -r ’ o ia r i l

change s in the  c h a r a c t e r i s t i c s  of a ‘i E i-l d r ive, t u n e , and t he
s y s t em  as a who le , i t  is p e r i o d i c a l ly  n e c e s s ar y  I n  “ a l i u c n ” a
d r i v e  w i t h  t h e  tape one d e s i r e s  to  u s e .  The alir-nunent process
y i e l d s  a t a b l e  of p a r a m e t e r s  th a t  are r emembered  by t h e  TY-
s ys t c - m  i n d e x e d  u n d e r  t he  drive and tape n u m b e r s . A l l  o r u r r i c u u t
is c u r r e nt l y  a m a n u a l  opera t ion w h i c h  can  t ake  up  t o  

- 

15 m i n u t e s
•ono w h i c h  re lu  n -c - s t a k i n g  t h e  CC -I z y s l - .- r :  o f f ’  l i t r e . ih e  A u t o
A l l ot e n h a n c e m e n t - w I l l  e n a b l e  t h e  TP~-1 t o  oo t I i t ’ O U -h as  a ll  on—
r en t  s e - :Iu ’n c e  aut  n~~~~t I c ony .  Tb - ’  a u t e n o t i c  a l l  - r n - - u t r n cr -e r ;
ruquiros not ru t - - t t - c n  ice I t m u i r  - n t o  ( ‘Our  - -‘ . The C : :
r~e r u i a  i n  o n — l i n e  c i  th  o r h ’ r  o p e r a t I o n s  q i i - u - i  d i r  i n —  t h e  a l l o t s
-as t h e y  u - ; o u l - i  r e  d - s r i u u g  a ‘ r-:o r - : l n n ’~~- un r - I i - n c e  of - l o l a  o. ~ro ’ IOns .
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rp~~ read r - - - c m vL- r ’y t e a t u r - - fac i ll  u L t E -s  O f l O i l i t  i f l u r e  u t  i i  a c - a l
-~ t - r o n  is e n c o u u u r ~ a- - -u1 . i i i  f~he c r s m r  o f  d i f f i c u l t y  i n  i - O l l i m u ’ a
block from Ti-f -I t ap e , t i r e - i c  a r e  a n u u r . l c c - i -  o f  r i a t i a - i l  n c r  I n n s  t h :~
can  he taken at; t i r e  j ’CIL . n I hese  i n c l u d e  i h ; : i l l  I t i g  a l ly  l rac l- :
p r o c e s s i ng  and m o d i f y i n m - ;  t he  a l ig n m e n t -  p a r a r o n - t a s  . - I u t u u a l l y
s t e p p i ng  t h r o ugh  t h e s e  a c t i o n s  i s  a t e d i o u s  a nd  e rr or ’  r - r o r l e
p rocess  w h i c h  r e q u i r e s  a s k i l] e d  human  oper-a t o r .  ‘The R en d  E e c o v er -
e n h a n c e m ent w i l l  e n a b le  t h e  s y s te m  to t r~’ t h e s e  r- - c o v en ~’ a c t i o n s
a u t om a t i c a l l y .  ‘Fir e Read  Recover :j  o p e r a t i o n  wi li u t  o;; a;; Soen
as i t  is s u c c es s f u l  or w i l l  f a i l  a f t e r  t r y i n g  a _ i l  n u n s  I b l e
i n d i v i d u a l  a c t i o n s .  The c o m p l e t e  s e q u e n c e  r e q u i r e s  ne t ,  more t h a n
t h r e e  m i n u t e s  to  c omp l e t e .

3 . 14  U t i l i t i e s

-: CCA has deve loped  severa l  u t i l i t y  p r o r - r au r s for  t e s t i ng  he ‘JL~• l l
syste m .  One of these utilities tests the proper ’ operation of

a dr ive . This checking process takes about five m i n u t e s  and
was prev iously uninterruptable. Other TEl-I user ; ;  core c . l i t m i r : d

access dun n this period. In October , this u t i  l i :y  n - a s  mcci i f b i
so that its r2e,1. r use ‘-‘as interruptable at several Points. This

i n c r e a s e s  the  t im e  i t  t a k e s  fo r  t he  c h e c ke r  to  r u n  i f  i t  is  in
a c t i v e  conflict with a Datacomnputer use r  but ;  a v o i d s  l o c k i no  out
other TEl-I access. The c h e c k e r  is n o r m a l l y  run  d a i l y  on al l  d r i v e s
a f t e r  TBP m a i n t e n a n c e , and on each d r i v e  w h e n  a new t o r e  is m o u n t e d
or w h e n  a h igh  e r ro r  r a t e  is b e i n g  e n c o u n t e r e d .  As our’ e xP e r i e n c e
w i t h  the  TEl-I grows , we w i l l  c o n t i n u e  to adap t  and deve lop  u t i l i ty
pro grams  to f a c i l i t a t e  i t s  o p e ra t i o n  as a D a t a c o r u  u t t e r  c o m p o n e nt .

~~~. C o o rd i n a t  ion  w i t h  t he  S e i s m ic  C o r u i n u n i t y

C I A  has assisted CCC (Cola Seismological Center), CDAC ( t i c - i s u - u l mu

Data A n al ysis Cent er), ASh (Albuq n i-cn ’uur ~ fle t c r ’ o i n c ’i -n l  l - ab ’ - u t o r - y )

and i ts  c o n t r a c t o r s , and L L— A SG ( L i n c o l n  f . u c b o r a t o n i  cc A r r ’ i i O l
Se i s m o l o gy  Cr o u r )  , in u t l i z i ng  the  D~~t a c r u r n r u t or ’ to u t o r -n -  on-i
r e t r i e v e  : r e i o u r u i c  d a t a .

A t  t he- r ’  ~u ’-c 01’ CCC , CL A c m g m - : ;  - ‘ 1  a C m l i  se t  o f  C i  ic .  - ui m ; - ~1 m r  r’ ’ r
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for  t he  m en — a r r a y  s e i s m i c  d a t -u  i-b a t  is t - o  be St  o r - - I  I n t ~o t h e
D a t a c o t n p u t e r  by A SL.

To pr ’ovi Je a n i e s h a n r i s m  fo r  a n n o u n c i ng  t i ro  s t a t e  of I he D a t a —
c o m p u te r , s t a t u s  f i l e s  were  set up in the  CCA d i re c t o ry  at  151
amid p rograms  were w r i t t e n  for  u p d a t i ng  these  f i le - s .

At the  r eques t  of va r i o u s  s e i s m i c  u s e r s , some e n h a n c em e n t s  we r e
made to RDC . RDC is a user  p rogram t h a t  r u n s  u n d e r  TF~P EX ar id
s i m p l y  i n t e r f a c e s  a t e r m i na l  to  t he  D a t a c o m p u ter .  CE D a t a c c ’n n u t e r ’
is d e s ign e d  to  be used by remote :- pro -noun s  and  m u a n r i o t  b~ used
d i r e c t l y  by a t e r m i n a l .

5. the SIP and A r p a n e t  C o n s i d e ra t i o n s

Se ismic  a r ray  da ta  f rom LASA and I IDE SA R passes  t ;h r’ou gh t h e  SCA C
Commun i  c a t i o n  and  C o n t r o l  P rocesso r  ( C C P )  and f r a u - u  there is
fo rwarded  in real t i m e  to severa l  l o c a t i o n s  i n c lu d i n g  t h e  SI P .
The SIP b u f f e r s  and r e f o r m a t s  t h i s  da ta  and p e r i od i c a l ly
r e t r a n s m i t s  i t  to  t he  D a t a c o m p u t e r .  ( n o n — r e a l  t ime s e i s m ic  d a t a
is sent directly to the  D a t a c o m p u t e r .  ) The SIP  is equ ip ed

C w i t h  d i sk  s torage  a d e q u a t e  fo r  t w e n t y  f o u r  h o u r s  b u f f e r in g  of a
15 k i l o b i t  per  second data  s t r e am .

D u r i n g  t h i s  q u a r t e r  t h e  SIP became  f u l l y  opera t  i on a l .  A f t e r
p r e v i o u s  e x p e r i m e n ts  w i t h  s m a l l  t e s t  f i l e s , i t  f o r w a r d e d  sd s u s i e

da ta  i n t o  f u l l  s in e  f i n a l  f il e s  in  a d e v e l o p m e r m t e n l ‘FEll  D a t a c o u n n u t e r
f o r  A ug u s t  and S e p t e u u ;b e r .  At  t h e  b e g i n n i n g  of O c t o b e r , th e-  SI P  c u t  —

p u t  was Swi t-ehcu d t ;o t h e  Vers ion  2 D a t a c o m pu t er .

‘i’he real  t i m e  da ta  s t -r e a m  f r o m  the Cdi’ t o l ;n : ~ l I P , t ore~~h~~m :-;ith
hi oh speed bursts f rom t h e  SIP t-o t h e  D a t ac  or up n u t  or a r id  e-l her’

seismi c and n o n — s e i s m ic D a t a c o m p u t er ’  t r a f f i c , al l  f l o w in g  over
t h e  A r p a n e t . , have lead to c o r r u u u l u r u i c a t i o n s  o v er l o a d s  as deta 1 l e d
in  ou r  Q u a r t e r l y  T e c h n i c a l  R e p or t s  f o r  I-Pi v 1, 1971 t o  J u ly  ~ l
17 76 , amid  Febr - .r o n I /  1, 197 6  to A pr i l  30 , 19 7 6 .  t h i s  q u a r t er ,

-_ - •~ - 
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t h e  L l r i c o l m i  1 4 a b - n t ’ u i t o m - i r ; ;  “DI!  l i n e -  t o  i b m -  ( f e - A  ir-iP ‘ c a m ;  I O V ’ ( i  t o

a n ot l i u -r ’  1 1-il’ . ‘i’I i i : ;  I’m - n e !  lq m e t m o u g l i  r - : m n U l ’ c i; ii  Se - A  I l•W l m  u :u : i l : e
- 

n e t w o r k  r r e r f o r - u m r n u r c e  a d e q u at  e a t  c u r r e n t -  load  l e v i- i s  . i i O w -  - v o n ,

p r e d i c t a b l e  gr o w t h  i n  n e t w o r k  t r a f f ic w i l l  cau se  i n c r o a s in o ly

severe px’ ob le iu is . ‘i’he o n l y  l o m l u ’ l — t e r ’uu ,  s o l u t i o n  a p p e a r s  to  he

the  i n s t a l l a t i o n  of a higher capacity I~lP at ne -A.
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