2 MAY ~2

HES 2.0

James G5, [ tchetiis

aeros Palo Hivte Fesearch Copters
A0 Porcer firowe
Falo Hito. TH 24304
Y1y YWO3- R0l

Seanfora Hesearen instituse
233 Pavenzwaood fleenue
Hento Park, CHO 9HYL25
LIS SRS R200

Tl

HTPADICT R T T nonlL ik PEOGEARN Y HG sYESTER

e



-

SHTEPODCT TR [ R RN L S R TH AT AT A S A A e I
i tanel 12 HR* 22
SEICHFHET ' FRGE !

GUOALS <
€% 0of taolz far She
Qe Taftiare TYTLEn
arae saftiare Eqstem‘

The Modular Froaranmina Syswem CHESY 2 g
develoemen® and conimged wwointoon of tar
PRCAN S RNEFaCt WY wnY P unmEnt, H11l <eh

Thare certan characier, sticz? ' i
tal) they are whe vorg of 4 aranp of peapley, Hnose penberzhs
W1l Shanae ower %imer cal

tad they are necessaraly constructed from oa nunper of
Ieparately develooed orodramsi

ro
nl
ra

tadld they avolve and aran shronghont taeir l1ifetimes Cand
“here .9 ewidence that they also "age" TLehman & Heiadyldl,
) - ')
iy 2 ]
The MPS oroiect wins 1o decrease the effort requared tao buaia
AnQ ewolwe Sueh systems and to inerease the reliability of ths
ot oaf Gtz cppab i tigs

resuitant vraaucts. Hs a specifie tas
HPS w1t ohe nfed o0 whe rewrct,ong and restrocturing of

= *
TYILenm deveiaped 3

o8

om wm
h—

HLS

1
at Swanford Feccarch Institute,

i)

HPOLOGIA

Foints alo ady ad are ax ofet: ¢ Ttatements aflout the dynamnccs
af ail tAarade sofituars systems. The following discussion wIes
These anid a Tel mzhgr Axiamz 9 cxtablish desirable
characieristics Sor PSS, They are sntended only +o Tend
plaus.b. ity 30 the Zet of capabilities which the HP‘ Froicct
iz o.nwestigat,nd.  [Furvhermore. the "lodical eanecinsions™ aniy
represens dezign cho:ees 40 fatisy the axiomst ather choyoes
conid certainly Ae made whioch wonid not bhe (nconsistent woth
whe Axion so%. bt that 7 anather research project, Hopoefoliy
there 32 o aon miiin o of hidden meaning w0 the #n{lnn.nq
d.scipss ans cach azion and consequence (2 intended 4o he faken
TLrictly at face WwWALUE, 3a
He first add tun nore aryoams o the above sedd Al
vadr larae zoftuare SYETEmI MLt he ableerno taks advantaas
of avwaiiaple harduare “or efficiency. bt

v Proaram budas are oot Enonn hefore they aoowr, aha

Caltar al-aYi mply “hat softuare components. hersafter cailsed
madiles, caould o TEparately compilable and dsbygaable,
Pherefore ~nere ipst he g tad of Uinking or hondina separate
cenponents Loagetner to provadys oan o epeironment Cdata and
proaramzy votnin un o ch o oa monle san e debuaaed,

£

i
L]

Lk IR un interact, we PEOArANM N SR POnmenty WIErs nust ny
able to devetlop and s debuaaing rools applivable to proarams




THTRODUCTI0H Tn

i schetl 12 HAY T2
[ 19 &
sRISWPHET = <
B FAGE 2
in the zame proaranming system [Frutard (W, techelld [(Ferliz
fTeitetmanl. 34
a"hlu ﬂE‘l t-l.nd. d.":l ThEn .mr-ln_‘ {h&t. -?'E
.
kuba‘ the enviranment af g proaram mest be dynamically
alterablel Zel
tath) a proaran snould nat Rawe to he altered uhen %%
BN FOnmEnt chanaes in vays ohich do nuy affect the secmantic
intent of the erogram (Uennizl -- thag 12 called prodramnming
Ieneral ty, el
tadald ad sug3ests that a desirable characteristic for tools
Tor bu.id:ng tarae systems should be that the eneray to chande
Fart G* the system snogld be pore a function of the conplexity
of the vchande than of the s:7e of the system. a7
vadhy H new system always has parts which are functionally
The new syztem may

CHE HOOULRE PROGEAINTHG SoaT e

[N

R]

Timilar Ta prev.onsiy deweloped Iystems. _
therefors pe regarded as a chanas (tholah perhaps substantiall
to an older system. ada then poin%ts out the nec:--i'q for
heing afole to reuse components which hawe been made retliabls
“hrogagn uzage. . his snereases the initial reixabilntq of the
ne zysiem and decreazes its cast, 3
CaZcld  dae way of constructing useful components s to fugild
vhem fram comfinasions of already existing modules faZh),
Henee *hcre st Pe a vay of bundling useful confiaurations
tagether as feemingly atomic modules so they can he readily
regzed, 2h
MPS CAPREILITIES Y
To zatizfy “hese ohiecvives, MPS hasz concentrated on prov-ding
the follow,ng carabiliticz? Ya
control mechanyzms b ch Enable modnles to be Tinked Tagether
With a monemun of Dolt in azsumptions about hau sach

CALErprets coantrol

funrtion rgl?

the s

Zimple
Fatirfy

Data defin: tion facili
Clarify the zpecifin

toaether with convryg
betueen modnte g

N

are potentiglly econ

Wathews being depende

transf

Feaipyre

wv el the

er

lLink

them.

Yhetueen
Yal

and retirn nechani =ms atone do nat

ment., Yala
ties that! Bal
atean s the data '7Pl1LTur:§3 vhiohs
Ly wwmpletely specify the interfaces
Yaca

omeeal o in space and aceessinag speed

nt oan a

Particular

pee
Yadh

machined




Tt T T HE HROULHE . FEOspa i s sop) s -
1#Pﬁéﬂ . ¢ MY 7

;) " PAGE
/

- P 4 Y Wl BURFY I‘ \
i ?n.did 'hodevelop. ba nd deseribing proaran EOMPORERT S
and the swructiure of d’ﬂﬂrifhm 42

Facilities far ‘J'{n'-ln"d.ll'i hind o ng the wirtinal ahject

required by oa module for exeeut,on ta real abjects: 4&3
ZeBey For Dinding 4 procedurs call to a real orocedures a
LT LYEE

"typed" pointer to a data structure of the corre

gte. The set of hindinas for a module®s wirtual

a JiVERN NOMent comprises the cnw, ronment for that module.
Ya3a

rlity to the MPS "wiptual machine” (whech 3

Lamplets access fil
a et of primitive MPS coroaramsy and to WFS proarams as data
TLructures, ‘ Yal

This enantes debugaing and measuring toals ta he pult as
standard PMFS programs end atond with dypamic binding allous
suoch tools 4o be brought to hbear on HFS proarams wvhenewver
necessalry. Yala

0f data and program
zaved far later.usze
Yas

ity *o hundle a configquration

I 1
s *agether as a module whooh may he
imeles atomic module:s

zystems ta be partly instialized hy p&rf;all

thiz allons
executind them and then bundlinag them we for later yse w;tn
COMPLTALIonE factored ot} Haqa

+the initiatifazrion

confiquration which has exh
y for later peruzal with the =
d)zcowvered; YaSh

taztly, ot gilows ztandard modiyyes i .hE' IR b'-]
confiaur:nga then from other modules in *he SPirit af geg
already ava lalle conpanents Hhtn»“'r Fossible and p'Onich
TOmE lo0dical Conpleten:gss o the SYstLen. qaqﬁ’ o
.
«

@
L
&




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



