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This document contains ideas about conduits and its use for implementing TOVE software. Some ideas
describe the present situation, some ideas are included here to be used in the future development of the
OVOPS++ framework. Also some aspects of TOVE software are discussed.

OVOPS++ Pr ot ocol  Fr amewor k

I NTRODUCTI ON

The OVOPS++ Pr ot ocol  Fr amewor k i s desi gned t o hel p i mpl ement at i on of
l ayer ed pr ot ocol  sof t war e.  The f r amewor k pr ovi des cl asses t hat  can be
used or  ext ended when i mpl ement i ng pr ot ocol  sof t war e.  I n co- oper at i on
wi t h OVOPS++ Schedul i ng Fr amewor k t he f r amewor k al so pr ovi des r eady
t o use f l ow of  cont r ol  t o be used t o cont r ol  di f f er ent  aspect s of
pr ot ocol  sof t war e such as event s,  asynchr onous t asks,  t i mer s and
devi ces.  The f r amewor k pr ovi des cl asses t o st r uct ur e pr ot ocol
sof t war e and t o model  i nf or mat i on f l owi ng i n t he sof t war e.  The
cl asses pr ovi di ng st r uct ur e ar e cal l ed condui t s and t he cl asses
model l i ng i nf or mat i on ar e cal l ed vi s i t or s and messenger s.

CONDUI TS

Ther e ar e f our  condui t  cat egor i es i n t he f r amewor k.  The condui t
c l asses ar e pf Adapt er ,  pf Fact or y,  pf Mux and pf Pr ot ocol .  Each condui t
have one or  t wo si des ( A or  A and B) .

Condui t s have a bui l t - i n aut omat i c memor y management .  A Condui t  i s
dest r oyed when i t  i s  not  used any mor e or  when t hat  i s r equest ed.

The condui t s ar e accesses t hr ough pr oxi es.  When a condui t  i s cr eat ed,
a pf Cont r ol  pr oxy i s gi ven t o user .  Thi s pr oxy can be used t o cr eat e
a pf Pr oxy t hat  can be used t o access t he si de A or  t he si de B of  t he
condui t .

Pr obl em:  how t o know wher e a t r anspor t er  i s comi ng and how t o connect
pr oxi es.  Sol ut i on can be t hat  t her e ar e pr oxi es t o di f f er ent  s i des of
t he condui t .  Thi s r equi r es accept Fr omA and accept Fr omB as wel l  as
connect A and connect B met hods i n t he condui t .  Separ at e accept  met hods
r emove t he need of  compar i sons wher e t he vi s i t or  i s goi ng.  The pr oxy
can be speci al i zed t o s i de A pr oxy by usi ng met hod poi nt er s as a
st r at egy.

I n t he case of  t he pf Mux,  t he cr eat eB met hod can cr eat e pr oxi es t o
di f f er ent  i ndexes of  s i de B of  t he mul t i pl exer .  Thi s di f f er ence i s
hi dden t o t he i mpl ement at i on.  I s t her e a pr obl em t han i f  we cr eat e a
pr oxy t o s i de B,  do we need t he i ndex at  t hat  t i me,  or  l at er ?



I n t he case of  pf Adapt er ,  t he semant i cs shoul d be def i ned.  Do we
cr eat e a nul l  condui t  i n t hat  case or  do we t hr ow an except i on.

The di sconnect  met hod i n t he pr oxy or  t he dest r uct i on of  t he pr oxy i s
t he opposi t e oper at i on f or  cr eat i on of  t he pr oxy.

cl ass pf Cont r ol
{
    publ i c:
        pf Cont r ol  ( voi d) ;
        pf Cont r ol  ( const  pf Cont r ol  &ot her _) ;
        v i r t ual  ~pf Cont r ol  ( voi d) ;

        pf Pr oxy cr eat eA ( voi d)  t hr ow ( pf Cannot Cr eat e) ;
        pf Pr oxy cr eat eB ( voi d)  t hr ow ( pf Cannot Cr eat e) ;
} ;

connect :  connect  t he ot her  obj ect  t o us,  f or  exampl e i f  we ar e a
pr oxy t o A si de,  and t he ot her  i s a pr oxy t o B si de,  t hen connect  t he
ot her  B si de t o our  A si de.  Then you have t o connect  i t  ot her  way,
because connect i on i s oneway.  You may al so check t hat  you don’ t
connect  your  own A si de t o your  own B si de.

Quest i on:  can mor e t han one connect  be done wi t h one pr oxy.  Or  do we
need t o t hr ow pf Al r eadyConnect ed except i on i n t hat  case.

dest r oy:  del et es al l  condui t s unt i l  t he B si de of  a pf Mux or  an
pf Adapt er  i s r eached,  i . e.  del et es t he i ndependent  sub- st ack.  I t  has
no sense t o del et e j ust  our sel ves.

di sconnect :  r el eases t he i mpl ement at i on i nsi de t he pr oxy i f  t he
r ef er ence count  goes t o 0.

Adj acent  pr ot ocol  l ayer s f or m an i ndependent  pr ot ocol  sub- st ack.  An
i ndependent  ( and i dent i f i abl e)  pr ot ocol  sub- st ack i s t he uni t  t hat  i s
dest r oyed as a uni t .  An i ndependent  pr ot ocol  sub- st ack can be cr eat ed
by f act or y.  An i dent i f i abl e sub- st ack i s i dent i f i ed i n t he t r ace
out put  as an i ndependent  ent i t y.

Pr obl em:  t he connect i on i s oneway,  i s t her e a poi nt er  t o t he guy who
poi nt s t o us? Thi s woul d be needed i f  we want  t o go away and i nf or m
our  pr oxi es t hat  we ar e gone.

cl ass pf Pr oxy
{
    publ i c:
        pf Pr oxy ( voi d) ;
        pf Pr oxy ( const  pf Pr oxy &ot her _) ;
        v i r t ual  ~pf Pr oxy ( voi d) ;

        voi d connect  ( cont st  pf Pr oxy &condui t _) ;
        voi d dest r oy ( voi d) ;
        voi d di sconnect  ( voi d) ;

        voi d accept  ( pf Vi s i t or  * t r anspor t er _)  t hr ow ( pf Cannot Accept ) ;
} ;



PFADAPTER

Pr obl em:  when wr i t i ng an API ,  you need a speci f i c met hod i nt er f ace,
condui t s have an aut omat i c memor y management ,  API  cannot  have i t
because t hat  have ot her  r ul es f or  i t .

The Pf Adapt er  can be used as an API  or  as a devi ce dr i ver .  Devi ce
dr i ver s ar e supposed t o be i nher i t ed f r om pf Adapt er .  API s ar e
supposed t o cr eat ed by gi v i ng a cal l back obj ect  t o t he adapt er .
Pf Adapt er  does not  del et e t he cal l back obj ect  when i t  i s  del et ed.

Ther e coul d be open,  c l ose and er r or  r equest  and i ndi cat i on
messenger s f or  cont r ol l i ng t he adapt er .  Then t he f unct i on of  t he
adapt er  woul d be dynami c.

cl ass pf Adapt er
{
    publ i c:
        st at i c pf Cont r ol  cr eat eAdapt er  ( pf Adapt er Cal l back * cal l back_)
            t hr ow ( pf Cannot Cr eat e) ;
        v i r t ual  ~pf Adapt er  ( voi d) ;

    pr ot ect ed:
        pf Adapt er  ( voi d) ;
        pf Adapt er  ( const  pf Adapt er  &ot her _) ;
} ;

pf Adapt er Cal l back pr ocesses t he gi ven messenger  synchr onousl y.  The
cont ent s of  a messenger  i s copi ed i f  i t  i s  needed.  Pf Adapt er Cal l back
gi ves messenger s t o pf Adapt er  t o be t r ansmi t t ed f ur t her .  The
pf Adapt er  can be di sconnect ed f r om t he cal l back obj ect  by cal l i ng t he
di sconnect  met hod.

cl ass pf Adapt er Cal l back
{
    publ i c:
        v i r t ual  ~pf Adapt er Cal l back ( voi d) ;
        v i r t ual  voi d cal l back ( pf Messenger  * messenger _) ;
        v i r t ual  voi d connect  ( const  pf Condui t  &condui t _) ;
        v i r t ual  voi d di sconnect  ( voi d) ;
} ;

c l ass Exampl eAPI  :  publ i c pf Adapt er Cal l back
{
    publ i c:
        / /  f r om f r amewor k
        v i r t ual  voi d cal l back ( pf Messenger  * messenger _) ;

        / /  f r om API
        voi d Met hodA ( voi d) ;
        voi d Met hodB ( voi d) ;
        voi d Met hodC ( voi d) ;
} ;

PFFACTORY



How t he pr ot ot ype i s gi ven t o pf Fact or y? The f act or y can be gi ven a
l i st  of  condui t s t hat  i s c l oned when a new dynami c i nst ance i s
needed.  The l i st  i s f i r st  t r aver sed and t hen t he condui t s ar e
connect ed.  Maybe t he cont ent s of  t he l i st  can be r est r i ct ed.  Onl y
pf Pr ot ocol s ar e al l owed wi t h pr edef i ned syst em f or  connect i ng t he
pr ot ocol s.  The l i st  i s st or ed i n f act or y and t he cl one met hod i s
i mpl ement ed i n f act or y.

The new i nst ance of  sub- st ack i s gi ven a speci f i c i dent i f i er  when i t
i s  c l oned f r om t he pr ot ot ype.  That  i dent i f i er  i s t he i dent i f i er  of
t he mux added by t he i ndex gi ven f or  t he new connect i on.

cl ass pf Fact or y
{
    publ i c:
        t ypedef  l i s t <pf Cont r ol > Condui t Li st ;
        st at i c pf Cont r ol  cr eat eFact or y ( const  Condui t Li st
&condui t l i s t _)
            t hr ow ( pf Cannot Cr eat e) ;
} ;

PFMUX

How t he cr eat i on of  i ndexes and t he ext r act i on of  i ndexes ar e
abst r act ed.  I s accessor  used? Maybe we can use def aul t  accessor ?
Then we need par amet er s f or  t he def aul t  accessor ,  or  we need t he
accessor .  Or  maybe we can have a def aul t  accessor  t hat  can be gi ven
t o t he mux,  so we need onl y one cr eat e met hod.

Needed l i mi t s:  st ar t  of  t he i ndexes,  i ncr ement ,  end of  t he i ndexes,
t he number  of  t he i ndexes t hat  can be used at  one t i me.

Pr obl em:  t he i ndexes ar e al l ocat ed hal f  and hal f  l ocal  and r emot e.
How t hi s al gor i t hm wor ks? Do we need t o par amet r i ze al gor i t hm or  j ust
t he par amet er s.

The pf Mux need i nt er f ace how t he adj acent  pr ot ocol  can access some
i nf or mat i on about  t he mux.

When we do a cr ossconnect i on,  we need a new i ndex i f  t he messenger
comes t o t he f act or y f r om t he f act or y s i de B and we want  t o use t he
ol d i ndex i f  t he messenger  comes t o t he f act or y f r om t he f act or y s i de
A.

cl ass pf Mux
{
    publ i c:
        st at i c pf Cont r ol  cr eat eMux ( const  st r i ng &name)
            t hr ow ( pf Cannot Cr eat e) ;
} ;

PFPROTOCOL

How t he pr ot ocol  sees t he cont ent s of  t he map of  t he mux.  Ther e coul d
be an i nt er f ace f or  t hat  or  a common map f or  t hem.



cl ass pf Pr ot ocol
{
    publ i c:
        st at i c pf Cont r ol  cr eat ePr ot ocol  ( voi d)
            t hr ow ( pf Cannot Cr eat e) ;
} ;



VI SI TORS AND MESSENGERS

The di r ect i on of  t he messenger  i s not i ced and r ecor ded at  a pr oxy
t hat  i s speci f i c t o cer t ai n s i de of  t he condui t .  I n most  cases t he
pr oxy gi ves t he vi s i t or  t o r i ght  met hod usi ng a met hod poi nt er  as
st r at egy.  I f  t he di r ect i on i s needed t o r ecor ded i n t he vi s i t or  t hat
can be done i n speci al  cases.

The di r ect i on i s needed i n pf Adapt er ,  pf Fact or y and pf Mux.  The
di r ect i on may be needed i n pf Pr ot ocol  i f  t he messenger s need t o be
checked ( up pr i mi t i ves come f r om t he r i ght  s i de,  et c. ) .

c l ass pf Vi s i t or
{
    publ i c:
        voi d at Adapt er  ( pf Adapt er  * adapt er _) ;
        voi d at Fact or y ( pf Fact or y * f act or y_) ;
        voi d at Mux ( pf Mux * mux_) ;
        voi d at Pr ot ocol  ( pf Pr ot ocol  * pr ot ocol _) ;

        voi d i ncr ement Ref er enceCount  ( voi d) ;
        l ong decr ement Ref er enceCount  ( voi d) ;
} ;

c l ass pf Messenger
{
    publ i c:
        voi d appl y ( pf Pr ot ocol  * pr ot ocol _,  pf St at e * st at e_) ;

        voi d i ncr ement Ref er enceCount  ( voi d) ;
        l ong decr ement Ref er enceCount  ( voi d) ;
} ;

Vi s i t or  i s a pr oxy f or  t he messenger  i n t he sense of  who cont r ol s t he
memor y management .  We want  t o i mpl ement  r ef er ence count i ng t o
messenger s as wel l  i t  i s  al r eady i mpl ement ed i n t he condui t s.
The message queue i n t he pr ot ocol  i s al so a pr oxy f or  messenger s.

Condui t s ar e pr oxi es f or  t he vi s i t or s and vi s i t or s ar e r ef er ence
count ed as wel l .  Synchr onous vi s i t or s ar e gi ven a r ef er ence count
t hat  pr ohi bi t s t hem f r om bei ng r el eased by condui t s.  Synchr onous
vi s i t or s ar e cr eat ed and del et ed usual l y by usi ng aut omat i c l ocal
var i abl es.

Ref er ence count i ng wor ks as f ol l ows:  when t he r ef er ence count ed
obj ect  i s cr eat ed t he r ef er ence count  i s set  t o 0,  when t he poi nt er
i s used t he r ef er ence count  i n i ncr ement ed ( accept ) ,  when t he poi nt er
i s not  needed any mor e ( end of  r uncal l back)  t he r ef er ence count  i s
decr ement ed and af t er  t hat  t he obj ect  has t o be del et ed i f  t he
r ef er ence count  r eaches 0.

The i dea:  i f  somebody uses a poi nt er  t o r ef er ence count ed obj ect ,  i t
i ncr ement s t he r ef er ence count  f i r st  and af t er  i t  no l onger  needs i t
t he decr ement  t he r ef er ence count  and del et es i f  i t  not i ces t hat  t hi s
obj ect  i s no l onger  needed.

Cl oni ng i ncr ement s t he r ef er ence count  ( i f  no copy i s cr eat ed) .  Maybe
t he messages ar e not  i nt ended t o be cl oned but  used wi t h r ef er ence



count i ng.  Thi s al so means t hat  i f  we use r ef er ence count i ng,  we
cannot  modi f y t he messenger  any mor e.

Mul t i cast  or  Br oadcast  v i s i t or :  I t  woul d be br oadcast  v i s i t or ,
because t he vi s i t or  t hat  i s copi ed t o al l  avai l abl e connect i ons i s
needed mor e t han mul t i cast  v i s i t or  t hat  i s copi ed t o a l i s t  of
dest i nat i ons i n t he mul t i pl exer .

PDU

The PDU woul d cont ai n i nf or mat i on el ement s i n t he st or age.  Then t he
oper at i on f or  f or mi ng PDU f r om a pr i mi t i ve woul d be easy.  The PDU
woul d cont ai n al so a l i s t  of  i nf or mat i on el ement  encoder / decoder
obj ect s f or  each i nf or mat i on el ement  f or  encodi ng and a map of  t he
same obj ect s f or  decodi ng ( i nf or mat i on el ement  t ype i s t he key of
map) .  These obj ect s coul d be si ngl et ons.

How mandat or y i nf or mat i on el ement s and t he r i ght  or der  f or
i nf or mat i on el ement s ar e handl ed ( i n codi ng and i n decodi ng) .

+- - - - - - - - - - - - - - +
|   pf St or age   |
+- - - - - - - - - - - - - - +
       |
+- - - - - - - - - - - - - - +
|  pf Messenger   |
+- - - - - - - - - - - - - - +
       |
+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - - +
|     pf PDU     | - - - * |    pf Coder     |
+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - - +

The pf Coder  cont ai ns met hods f or  oper at i ng bet ween f r ame and st or age.
The basi c met hods ar e encode,  decode,  f r ameToSt or age and
st or ageToFr ame,  ot her  met hods can be def i ned f or  BCD number s,  oct ect
ar r ays,  or  ext ensi on bi t s.

c l ass pf Coder
{
    publ i c:
        voi d encode ( f ,  s) ;
        voi d decode ( f ,  s) ;

        voi d f r ameToSt or age ( f ,  s,  number _of _bi t s,  name) ;  / /  ext r act
        voi d st or ageToFr ame ( f ,  s,  number _of _bi t s,  name) ;  / /  i nser t
} ;

The pf Coder  c l asses can be i mpl ement ed as a chai n of  r esponsi bi l i t y
pat t er n and as a member  var i abl es of  pf PDU.

Fi st  we consi der ed t he f ol l owi ng ar r angement  but  t hat  was t oo
compl ex.

+- - - - - - - - - - - - - - +
|   pf St or age   |
+- - - - - - - - - - - - - - +
       |
+- - - - - - - - - - - - - - +



|  pf Messenger   |
+- - - - - - - - - - - - - - +
       |
+- - - - - - - - - - - - - - +
|     pf I E      |
+- - - - - - - - - - - - - - +
       |
+- - - - - - - - - - - - - - +
|     pf PDU     |
+- - - - - - - - - - - - - - +

Each speci f i c PDU base cl ass woul d have a st at i c met hod f or  cr eat i ng
PDUs f r om f r ame and met dhod f r o cr eat i ng a PDU f r om pr i mi t i ve.

m = st at i c xPDU : :  decode ( f ) ;

m = xPDU : :  cr at e ( p) ;

I f  a decodi ng er r or  happens an i nval i d messenger  coul d be r et ur ned
( pf I nval i d or  xI nval i d)  or  an except i on coul d be r ai sed.

PRI NCI PLES

Coul d t he memor y al l ocat i on be done at  once when t he syst em i s
st ar t ed.

Al l  met hods use except i ons t o i nf or m about  r un t i me er r or s.

The met hods t hat  ar e not  avai l abl e at  t hat  c l ass can t hr ow
pf Not I mpl ement ed met hod.  Thi s i s maybe bet t er  t han t o use many
di f f er ent  except i ons such as Not Cl oneabl e,  Not Movabl e,  et c.

ERROR HANDLI NG

Ther e ar e di f f er ent  l evel s of  secur i t y.  Ther e ar e checks of  val i di t y
of  i nf or mat i on when each l evel  i s accessed and i nsi de each l evel
checks ar e not  per f or med.  The l evel  i s sel ect ed based on t he easi ness
of  per f or mi ng checks.  A condui t  can be t hat  k i nd of  l evel ,  pr oxy f or
ot her  condui t ,  and i mpl ement at i on f or  t he st at e machi ne.  The check i s
per f or med agai n i f  t hat  k i nd of  er r or  coul d happen i nsi de t he l evel .
A condui t  does not  pr opagat e except i ons out  of  t he condui t  at  r un-
t i me.

Sof t war e er r or s ar e l ocked t o s i ngl et on Er r or  obj ect  t hat  i s al ways
pr esent .  The f ol l owi ng i nf or mat i on i s needed:  sever i t y,  i nst ance,
l ocat i on wi t hi n t he i nst ance and t he er r or  code.  Er r or s and r eachi ng
l i mi t at i ons shoul d be separ at ed.

Coul d we use an er r or  count er  i nsi de a condui t  and f or war d an er r or
r epor t  onl y af t er  cer t ai n number  of  er r or s.  Thi s coul d be sui t abl e
f or  dynami c devi ce er r or s,  but  not  f or  mor e sever e t ype of  er r or s.

Schedul er       Pr ot ocol       Vi s i t or       Messenger       St at e
    |              |              |              |             |



    |              |              |              |             |
    | accept ( v)     |              |              |             |
- - - - +- - - - - - - - - - - - >|              |              |             |
    |              | - - + push( v)   |              |             |
    | r equest CPU( )  | <- +          |              |             |
    | <- - - - - - - - - - - - |              |              |             |
    :              :              :              :             :
    | r unCal l back( ) |              |              |             |
    | - - - - - - - - - - - - >|              |              |             |
    |              | at Pr ot ocol ( p) |              |             |
    |              | - - - - - - - - - - - - >|              |             |
    |              |              | appl y( p, m)    |             |
    |              |              | - - - - - - - - - - - - >|             |
    |              |              |              | i nput m( p, m)  |
    |              |              |              | - - - - - - - - - - - >|
    |              |              |              |             |
    |              |              |              |             |

TRACE

Tr ace can be used t o wat ch st at i c and dynami c i nst ances.
The l evel  of  t r ace needed shoul d be conf i gur abl e.  We need an user
i nt er f ace f or  t hi s.
The t r ace shoul d be as aut omat i c as possi bl e.
The t r ace can be gr af i gal  or  t ext ual .
The t r ace can be di r ect ed t o TOVE Java UI  consol e.

Tr ace i s based on i dent i f y i ng obj ect  by i dent i f i er  t hat  i s aut omat i c.
Sel ect i ons,  whi ch:
  O pr ot ocol s
  O messages
  O f unct i ons i nsi de pr ot ocol  et c.
  O cal l s ar e t r aced
Coul d we l ear n somet hi ng f r om debugger ,  br eakpoi nt s,  wat chpoi nt s,
et c.

I dent i f i er  i s a vect or  of  i nt eger s.  The val ue –1 i s a speci al  val ue
f or  unknown.  ( 3 7)  coul d mean t he cal l  number  7 at  at m l i nk 3.

Ther e shoul d be means t o i nspect  ( and change)  t he cont ent s of  t he
st at e of  t he pr ot ocol ,  i . e.  var i abl es ( st or age) ,  cur r ent  st at e and
t i mer s.  I f  t he change of  var i abl es i s al l owed,  how we speci f y t he
val i d r ange of  val ues.

LOG

Thi s i s st andar d t hi ng t o have i n pr ot ocol s and t el ecommuni cat i ons
equi pment .  Ther e ar e st andar di sed f or mat  f or  t hi s.  OMG not i f i cat i on
ser vi ce shoul d be checked f or  i nf or mat i on as wel l  as I TU- T LOG
st andar d.

USER I NTERFACE

For  t est i ng pur poses an user  i nt er f ace i s needed.  The user  i nt er f ace
i s separ at ed f r om t he pr ot ocol  sof t war e usi ng CORBA I DL i nt er f ace.



+- - - - - - - - - - - - - - - - - - - - - - - - - - - +
|   Gener i c user  i nt er f ace   |  1
+- - - - - - - - - - - - - - - - - - - - - - - - - - - +
          |     |
     1: n  V   - - -
         - - -    ^   1: 1
          |     |
+- - - - - - - - - - - - - - - - - - - - - - - - - - - +
|  Gener i c i nt er f ace condui t  |  n
+- - - - - - - - - - - - - - - - - - - - - - - - - - - +
             | 1 :  1
+- - - - - - - - - - - - - - - - - - - - - - - - - - - +
|    Any pr ot ocol  condui t     |  n
+- - - - - - - - - - - - - - - - - - - - - - - - - - - +

Gener i c user  i nt er f ace i s connect ed t o n gener i c i nt er f ace condui t s
( t hi s condui t  needs a name) .  Each gener i c i nt er f ace condui t  i s
connect ed t o one ( and ( maybe)  t he same)  gener i c user  i nt er f ace
condui t .

The user  can:
  O i dent i f y i nt er f aces
  O sel ect  one i nt er f ace
  O quer y t he i nt er f ace pr i mi t i ves ( l i s t )
  O sel ect  one pr i mi t i ve
  O quer y t he par amet er s f or  t he sel ect ed pr i mi t i ve ( descr i be)
  O gi ve val ues f or  t he par amet er s
  O send t he sel ect ed pr i mi t i ve ( send)
  O obser ver  r ecei ved pr i mi t i ves ( send)

Ot Msg i nt er f ace i s used.
Gener i c user  i nt er f ace condui t  needs a name ( f or  user ) .
Maybe t he syst em needs a name t hat  coul d be acqui r ed f r om t he syst em
condui t .

TESTI NG

The code shoul d be f i nal i sed,  comment ed and i nspect ed bef or e t est i ng.

The pr ot ocol s shoul d be pr epar ed f or  t est i ng by:
  O set  cor r ect  par amet er s
  O set  up cor r ect  i nst al l at i on
  O cr eat e i nt er f ace t o cont r ol  t he pr ot ocol
  O cr eat e i nt er f ace t o connect  t he pr ot ocol  t o t est er  usi ng gener i c
    i nt er f ace condui t
  o cr eat e condui t  t o handl e decodi ng and encodi ng t he par amet er s

Fi nd t he abst r act  t est  sui t es needed:  GSMP,  UNI  3. 1 and SSCOP.

RUNTI ME ERRRORS

Sour ces coul d be f or  exampl e f r om memor y al l ocat i on or  devi ce er r or s.



xSt at e : :  i nput M ( p,  m)
{
    xp = dynami c_cast <xPr ot ocol >( p) ;
    xp- >op1 ( ) ;
    xp- >st ar t ( “ T1” ) ;
    t r y
    {
        v = xp- >get ( “ A” ) ;
        m- >set ( “ A” ,  v) ;
    }
    cat ch
    {
    }
    xp- >sendM( m) ;
    xp- >t oS2( ) ;
} ;

Suggest i ons:
1.  t her e i s one t r y cat ch st r uct ur e and t hen def aul t  f unt i onal i t y f or

each i nput  met hod
2.  use macr o t o hi de t he dynami c_cast  ( t hr ow can be added,  or  changed

t o st at i c cast )

pf Bi t St r i ng

Ther e i s a pr obl em t o r epr esent  t he cont ent s of  encoded
r epr esent at i on of  PDUs i n a l ayer ed pr ot ocol  i mpl ement at i on.  How we
can add pr ot ocol  cont r ol  i nf or mat i on i n t he head of  t he message i n a
dynami c way wi t hout  copyi ng t he dat a unnecessar i l y.

+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - +
|  pf Bi t St r i ng  | - - - - |   Cont ai ner   | - - - - dynami c buf f er
+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - +

cl ass pf Bi t St r i ng
{
    publ i c:
        pf Bi t St r i ng cr eat e ( voi d) ;
        voi d r el ease ( voi d) ;
        voi d put Bi t s( pf ULong count _,  pf ULong val ue_) ;
        pf ULong get Bi t s( pf ULong count _) ;

    pr i vat e:
    c l ass Cont ai ner
    {
        publ i c:
        …
    } ;
} ;

The pf Bi t St r i ng act s as a pr oxy t o t he cont ai ner  whi ch i s shar ed wi t h
a sever al  pr oxi es.  The cont ai ner  i s r ef er ence count ed.  The pr oxy can
gi ve up t he associ at i on t o a cont ai ner  wi t h a r el ease met hod.  The
pf Bi t St r i ng i ncl uded a wr i t e t oken t hat  enabl es t he pr oxy t o wr i t e t o
t he cont ai ner .  I f  a new pr oxy i s cr eat ed f r om an ol d one,  t he new one
get s t he wr i t e t oken,  and t he ol d one gi ves i t  away.  A pr oxy can
obt ai n t he wr i t e t oken al so i f  t he r ef er ence count  i s one,  ot her wi se
t he copyi ng i s needed.



Pf St or age

We need t o def i ne t he semant i cs associ at ed wi t h t he st or ages i nsi de a
st or age.  What  happens i f  we want  t o get  a st or age.

+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - +    +- - - - - - - - - - - - - +
|   pf St or age   | - - - - |   Cont ai ner   | - - - * |      I t em    |
+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - +    +- - - - - - - - - - - - - +

cl ass pf St or age
{
    publ i c:
        Pf St or age * get St or age ( st r i ng name_) ;
} ;

pf Ti mer

Ther e i s a di f f er ent  way of  i mpl ement i ng a t i mer .

c l ass pf Ti mer
{
    publ i c:
        pf ULong i ni t  ( pf ULong t i meout _) ;
        voi d st ar t  ( pf ULong i dent i f i er _,  pf ULong ms_) ;
        voi d st op ( pf ULong i dent i f i er ) ;
        voi d dest r oy ( pf ULong i dent i f i er ) ;
} ;

MANAGEMENT

Cl i ent  t i er    Agent  t i er Managed obj ect s

+- - - - - - - - - - - - - - + +- - - - - - - - - - - - - +
|       UI       | |   pf St or age  |
+- - - - - - - - - - - - - - + +- - - - - - - - - - - - - +

+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - + +- - - - - - - - - - - - - +
|      GUI       |    |     Agent     | |   pf Pr ot ocol  |
+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - + +- - - - - - - - - - - - - +

+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - + +- - - - - - - - - - - - - +
|      I LMI      |    |     Tr ace    | |     pf Mux    |
+- - - - - - - - - - - - - - +    +- - - - - - - - - - - - - + +- - - - - - - - - - - - - +

+- - - - - - - - - - - - - - +
|      SNMP     |
+- - - - - - - - - - - - - - +

Coul d t r ace be i mpl ement ed as a SNMP t r ap.  Then Agent  and t r ace woul d
be t he same.


