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A model of computer organization is pr
sosed, Ebwor wm focused on the concept of
ipel e phases that can be @Hwﬁw

o
nguished during awm execution of =a modmwwo
‘nstruction. Four main units appear in such
srganization: Instruction Memory Unit (IMU),

Data Memory Unit (DMU), Instruction Prepa-—
retion Unit (IPU) and Instruction Execution
Unit (IEU). These units operate as mutual-—
1y asynchronous stages of a pipeline and
srchange information by meens of single-

7 gqueues with queue discipline First-
n—-First-Out.
nalytical evaluation of the memory ba
obtained by dividing the memory in
to the two parts IMU and DMU,  is made. -

caalilie

The performance of the éﬁowm system, com
suted as number of instructions executed
ner second, is evaluated under simplified,
out general enough, hypotheses; then a com

sariscn with the performance obtainable wi
i synchronized pipeline system

chh & stricly

Jozlly, a method for designing the coo-

eravi control of a system, realized ac

oL > the proposed model, is qw<ob and

e 3 2 of the influence of such cont-
PO ¢ Zon on the performance of the

waole .- 1s introduced.
_JUCTION
..z nced of realizing more and more fasit
2.4 efficient computer systems, which are

fiel

o = b S L...T

~olc to meet the pmarwwmambﬁm of more and

more nigh performance, has caused, since se
B

veld decign techniques, made feasible du.dwm

(&)
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development of technology. Two main Typnes

of such techniques can be distinguished:by
the first, a system is realized as compoked
of a number of subsystems operating in pa-—
rallel on essentially independent informe-
tion-streams; according to the secold, &
stem is realized as a cascade of subsycteics

simultaneously executing a dilferent
belonging to the same information—sic
The last dmowaQCma called "piveldl

was introduced ﬁAL‘“ ,[ 3] as a way of
gning more Trast rbwaw_ such as the &
tion unit or the instruction decodiryg

of high-s bmm@ computing systems. 4s & cc

quence, the pmdodkrmnvos of pipeline gyete
ms was extended to those computers, wiic
composed of several units operating in lcoui-
ahead or according to the concurrent-SISD oo
MISD orgemization (see Flymn"s high-speed
computers classification ﬂmpvw contain’ one
or more of such units realized as a pipeli-
ne: for example, the execution univs of 1=
360/91 [5] end of CDG 7600 [67]). However, =
stems of this ty re not realized as a pi

pe a
@mwwsm "on the ﬁﬁo#m,o
this paper we
wsdoh organization in which the pipeline con
cept represents the basis for e
the "whole" system: such organitationm doL*'T

m -
necessarily require that one or more uwalis
mwm realized as a pipeline, but 1% is chie-
y characterized by the fact that eachunis
is a pipeline stage realizing a differcntd
"phase' of the execution of the generic ¢
puter instruction.
For this purpose, we shall show Tl
is suitable to divide the first leve.

(&

nory hierarchy in a part oowubwbwwm excluysy
vely imstructions and 2
ining exclusively data. lior X
units, mutually asynchronous and 4wmh jolaloly
cessing time in general variable
data by means of single-channel ogueues wit
queue~discipline Pirst-In-First-Ous.

An aneglytical study of the two-ebove
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Awgmv multviplied by a coefd

ing into account that, if the i.th (1€ig

z;aaosas@ instruction is a jump, we loso

she remaining ASJ - 1) dinstructi-

also the b»»bmwﬁﬁocwowm that the me
e

~cading when the Jjump instruction

i35 decoded.
The coefficient X is derived observing
shet a waste of nsinstructions for each ju

mp is a waste of one memory cycle out of two
memoxry cycles for each QSB@ instruction. Be
<ng P:the probability of finding & ugh&vgﬁw
ong n,instructions _

i

SO a - (=™

o= _Myﬁ

Y the nusmber of instruction memory cy-

d
es, we nhave

- (3.4)

Mumerical values of wzq bandwidth, wmnm ar
0@6w<mg from mee

+al1l bandwidth can be calculated
vy expressions (3.5), similar to the(3.3).
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(random access 1o @mdmv
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(random access to data)

Stotistical result mL allow to state
<hat A values between em and .1 are likely,
Tor a range of programs snd that o values
between 125 Dbp .5 appear typical.
Diagrams of gg.5=7 show that & memory
n two physically divided pa

orzanization Wil

vis generally allows a better bandwidth.
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