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.1 . Introduc tio~
 

'fius paper conc entr-ates upon t he HOST- I-L)'ST d.l.a'logue procedure,
 

rChapter 2 descr-Ibes t ile lOGical Links ccnnec t L..l g t he HOSTJ and the ..:2.''/ da t a 
are exchanged over t hese Li.nks , 

The emphasis of Chapter-a 3 J 11 J and 5 is on sof't:..rare or-gan.izatl on c;.cl data 
structure. 

Figure 1 hiSllights t he different p~c-sr21:lS Lnvol ved in a HOS'l' . 
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2. HOSl'-HJST Pr'c t c coL 
= '-- .;..-=-= -"= -=:::.:= = 

2.1 ' Lo~i ccl Lir~s (~ibJre 2)
 
~-------

Any n·I? C:L'1 be v.Levred as 2.l1 Lnt erf'ace be t ween a local cent er and the 
t.runk networ k, Locally J an r.::P may ser ve up to four HOSTs; for each 
of them :!.t pr ovi des 256 l ogical links to any r-emot e EOST . 

However' J between an ]].1P and a l l t he ot her niPs no mor-e t han 64 links 
may be in us e s.imu'Itanecus Iy , In other words J a HOSrr die.loSruinS 
with a remot e EOST call consider its l ocal I:·IP a s a svd t chi.nx cent e r 
offering 256 1:L'18 S t o t he r-emot e HOSrr, but only 64 can be 3.C'ti vat ed 
at a t~e. (If 2. local center incluj e s n HOSTs , 64 should be shared 
amount t he n EOST's ) . 

The 256 Logf.ca.l Links connect ing t';, IO EOS'r s C211 be distinGUi shed as 
fo110',.:s: 

Link 0 has a s pe cial s t atus. It is' t he cent rol lLllk (conYlec t i on 
' r eque s t s , s t a tus report of 2.l1y kind ••• ). 

The 255 ot hers can be used e i ther as 2£.!rr,:::.ry links, i.e., "teletype 
Llke" connecti ons, or as aU:<ili2- 11r.k;.; for file transmi s s i on.E1~ 

2.1.1 PrWE.rV Links Feat ur es ------'--_.	 . 
A	 pr-Imary lin.%
*	 is t he f irs t l i nk est2.b lished f or a HOST-EOST trans::1i ssion.
* is a "T'l'Y-like" connecti on that i s: 

ASCII ChCl"2.ct 2r 3 are tran3mitted . 
Echos are ~):~nere.ted by t he r-ernot e HOS'1' . 
The r'etnot e HOS'l' s cans for break char-acber-, 
The t.r-ansr.tlas l on is s l.ow (les s t han 20 charact er-s per second ) . 

~	 is mainly used for' t.r-ansmi.t t.Lng cont r ol CO:T:Tl.:::""1d 3, L, e. j for 
Log-d.n to the r e r;-.ote EOST oper-at lng sys t em•• 

* provld~ s s pcctal bufferinG t e chn lques for' 5 1 0':;, shor-t 
t.ransmis al on. 

2.1.2 A~(ili2~Y L1D~s ~e ~tur2S 

An auxiliar y l i nk 
*	 is us ed f or tr2l1 s~:,d.s3ion of larGe '101'.1.;: :=s of dat a . 
*	 is eatab l t shed In par'a'lLeL to the priJ-:-:':lr y link 

* can be' est ab lished onl y if t he fo llo~..linG condi t i ons arc 
fulfilled: 
user prccr ;.:u:,-'3 , at t he t wo ex t.rernl.t l es , mus t both r equi r e 
its operrl ng, 

ii	 is us ed f o r el t her 'o5.!12try or charac t el' t.ransml.as.ion . 



2.2,1 Gener al Pr-ocedures 

Each-HOS~L'( X) user ,,;it 1 r-escect t he follO\':i nG pr ocedure f'or
cccrcunl.cat.Lng \'iit ~l iIOSI' (Y) A, 

1..'.,. t-,,1-) i l' sh ~ O""';' 1 '~ V" 1 ] i nk "' 0 1.[(\C'P (Y) (a)	 ~,:) v...-l. _ v ( ... l.. . _ ., _ . . _ c.. L. . ...<.....U _ • 

A prirnar y If[l1·: i s e :.; t aSTi s hed to H00T ( Y) t hr-ough the 
control link O. The connectLon is t hen i n a pre- loc-in 
state, i.e., the re~~ te HOST expects its standard l OG-in 
procedures. 

(b)	 Lo~-in Seouen~e 

Star:ct'2;:'c f.sC.:ll- char a ct e :--s are sent.Zrecelved ove r the 
pr-Imary Li.nk, LI1 t hat ':ray , t he EOST(X ) use r 5 2.Q13 in 
to re~o te HOST(Y) by usine its s t a~dard 10g-LI1 procedures . 

(c)	 Establish an P..UXi 1. i.9.:" .~ Li.nk t o HOST (Y ) 
~'his est :~Slish-lle!:.s!7IU:3tEe-execut ej by both extremit i es . 
As in (a), this i s done by us i ng t he cont r ol l i nk 0, 

(d)	 __. _ _ _ _ _ J' _Senrl/ Pe ce 'ive ':'ext over A.uxili21"! l i n :':: 

2.2,2 Ex~p;~. 

Ff.gur-c 3 f'ocuses on t he data exchanged over t he links dur-Ing 
a HOST(X)-EOST(Y) di alo~Je. 

h t.h .... 1 " 4' .~. 1-' 81-100'-'1"('() as .1"8 netvror-x lOenCll.lcn .... a.on •
 
HOST(Y) has t he networ k identification 5.
 

r: 



·* (3) and (4) constLtut e e. trlvi.:ll exa mp'le of a 106- 1.'"1 
-pr ocedure - See remark 2 beIc:..: 

*(5): hOSTen , t2.l ~:i.n E; to t he oper-at ing sys t c;n of HOST( Y),
 
req~ests f or U~S A . . ~5A is sUD~osed to be a us er applicatic~
 
pr-ogr-am in HOSrI' ('1) •
 

*(6) and (7) constitute tr.e a'..lxiliary Link est.ab Li.sh..rnent ,
 
After (5) 2...'1 aux.lLi.ary link should be established. This
 
is done by H03r~1(X) s ince it has the hicher identification
 
nurrber: in net:..rork, e.e't 8 agatns t 5.
 

'The procedure is very much like (1) and (2) 

.*(8): HOS'I'(X) transmits a "file" to URSA. ':ihe t.r-ansmlss ion 
is done over lLj}~ 25 ~~ich has just been established. 

*(9): HOS'l'(Y) ansvrer-s back with a "file" over link 25.
 
And the dialozue Goes on •••
 

*	 0): HOS'I'(X) frees t !1C links he has established
 
HI' : End of t.ransmi ssf.on (ASCII character).
 
o 0; (2): Nurro er: of links '..ra nt.ed to be closed C3 JI~SC I I cnaracter)

{ 0'.{D8)Q>~)~): Link identificaticn nurrber (ASCII char-act.ers ) 

*(11) HOST(Y) acknow.ledges back as in (2) t (7). 

Remar-k 1: 'I'he fiGll!'e 3 dcesn t t Sh O'.., the headf.ng of each
 
messa3e \~hich ~ r2 of course tra~s~~tted over these l~~s.
 

The char-acter-a repr esent.ed on eac h line should be vl.eved
 
inserted in the t2Xt zone of a ses 3?-s e .
 

Remark 2: These c.iaract er-s - see (3) and (4)- Ca..T1 either
 
be t.r-ansmlt.t.cd one at a t irre over the line (each charac t er
 
consti t.ute s t he text of" ,., r-n ", ,'''''''''::» 0"'" be oacked bef'or'e
~	 . _ v v_ v ... .l.__ l... J. <.,;;,. 1 1~~ ;') .:..J ~ ""2) _ ... ~ . :\, ~ _.£.l::;,.; 

trans:nission by t he user co 'rrnurrl.cat.L on prcgrani , 

In either case , the r-ernot e EOST can ccns lder t he link as
 
a noroat teletype (Sear-cas br-eak lng cher-acter-s t provides
 
eellos ••• ).
 

Remark 3: In (2), (7), or (11), HOST(Y) can ans wer' qz:.cl ~ a
 
negat l ve ~""r>10· "11,", r; (:"' ·" ""Tl nY'.L- charact.er- r.-TW' ·l' nstead of ,'f.r' ;'-"
.... ....~ ...... ...... z ..l . c:...: U . :':- . I .'Y 111", ~ J. u....:.. I.... ... :, 1 ~ :- _ ·lt. ) ~ ....0:. ...'...... • .. 'l..,J! \ 1 • 

.1 f'or- m'''' ~ ,....~ . ~ "'- ~~ ., - '''~ .~---; ad t r s - ,...,' ~~- ~ rO <::: 'I' ( '-r )Th1S,' 0_ 1 ~'1Y v~ l OI.. ;") _ :'::.:. .,0)"1..:> ~ l, ,,.1 :...::> 0 ,,-_ ~ = '1" ,; l.l..::> ; lJ.. \..d , 1. oJ \ J, 

c.;. ~~ __ ~ , ': e ,", .L- r,'.-, 1l
.. 

~ - ; "'-0 ._ v...... Tnewant s ................ to 0 :1':'__"'·....,1J. "" l i n".... ·,l ~..!..' .-' ,.....:....fl . ; .. ~ v ~_ .. # 
·C' "C. J and ..... f o...."·...., .i. .L
_ -:.....L - __ ~ ~...........'"
 

meS S2.Ge could be ~. l@ ':.'he re ~IQ..\ is a char act er'
 
Indf.cating '.i"t::y tI1'2 p! 'e '/i oiJ :~ block has b een r e f us ed. Upon
 
rece -· ·v -i r li..~~· back ~such nerr~:: atc. L,, i""":"ve !'lc ' :\ . -n r...: "' Jl ,, \ l--·A L./ ' "-''-'c>n ' - .::>,~ T"" j,. ....- .: .~ ' {l' ll...:.. - c; ...... _'\. .i. .L ~ 0. L ~ · ~ '': L. ~ ':1\ ) C::'l-: ( ' ( ) : 

repeat its me:3S 2.:e untLl, EC3T(Y)" accept s it. An emer-gency
 
procedure '....ill t ake place if teo r:Dn~~ succes sive W\ K occur.
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3.	 ~I= t ~';(j!"~': 3 ~~r -:/l~ c C ~1=-3 
==---:::.::--:-:..: .:::::.-=.;:.:..~~--_...=--=---== 
A us er pr cgrem accesaec t~le t~ ,::;t ~/;cr i ( f 2.c "i. l i -:i e s (lir11-: c c t a..b lis ~'L~: _rJ.t J data 
t r an srrts s i on ) t··, r r"" c.,-;) , ,,, c·--' I-;e " ceI.Ls T'r.",("i ,::r exe cut I cn ~ aer'v.l.ce call"" c...u i 1; L.:.. ....... _ .J ~ ' ..... . _._.'..A;~ v .... _ G _ . ._ ' ,J e \.; _ .._ ~ .... - ', '- -- ... - _ _
 

traps to a mon i t or S (~ I'V:!. C0 r-c ut ine t ha t int erprets and executes t he s er 
vice. Con trol. Ll t c en :,out c·.:l b::=.:.; l;: to the user proS-::'-'<:'1 ;" . 

3..1 List of s e l".;i.ce C2.11 'j at u~; f:r ' s di scosa l. 

(a) Ooen PriiT.:'.I'.'! Link----. . ~--

PRII-lID: User ijent i fic 2.~ion o f' t.he p:d.r.!.'J..ry Ll.nk ,
 
HOS'i'ID: Re mo t e EOS·.i.' ide!l'cific2.t i on .
 
BUFl~ ADLJ F\: Buf'f'e; : addr ess for t ho irlCCl.u.rlG measages ,
 
nm{Pl'-CO D~: Cede t hat t he nc'c\·!·.)r: : P:'OCI'c.Sl shou.ld gi ve t o t he
 

user P!'OG!'2.:":,,, ::lr:en he i s Lnt.er-rupt.ed because a r::ess 3.se 
has coree b2.C;( . 

on: Opt Lono S UC:l a s "full e cho" ( f or test in.::; purpose }, message 
requi r ed after succeasf'ul, link e stablisr-:ri;cnt , etc ••• • 

.Remar k: []: not r equi r ed . 

(b) Ooen aux.i l i arv l i nk -'----- - ----- 
OP....N"U-X(" .. ·( I lJ n"- i Tr1 P' Tt':'r" r1O" T' ''''''''') ' :;' '' ( v ....Dc • r o:;ti '])l:!.. h Au . , ~ ~w · ,..l.l }, ~u i: ~' : 'u...t r\ ,l:·H ;\ c l - v ..} z... , ~ . 1 

AlfAIO': Us er Lderrt iI'LcatLcn of the c.1...:.xiliar y l i nk.
 
PRE·TID: US0~ i de n tifica t ion of a priffi~~Y li ;~. Eefers t o a1
 

already esta'81i s::.ed 9 r::' r: :3. r:~: Lf.r.k ,
 
BUFFA..lJD:i., Ii rl'?.F'l' - CODE , a PI' S21;;e mean ing as above .
 

(c) 'l'ranS~:li. 3 3 i cn e ve r

'lTRANSLI NK ( I D, BU?Ff\DDI1, ''1 , [ O?T]) 

10:	 User link i dentifi ca t i on. Depend Lng on ,..ihich t ype o f 1 i nke 3 
~ · :we want to t runsmlt J thi s Ldent .L f'Lca t Lon nu rb er- 'dill be equa l 
to a pre vi ously define d AUXID/PRE-UD .
 

BUFFA-DDR: Data location addr-ess f or trall.s r.1ission .
 
N: Data byt es mr:0er f or t r-anscrls.s Lon .
 
aPr' · l ..-l ~u........" ...........11 a" ""'r1 ........"t-...... c... t- ~~~, n ,.,.. _ ....... .:. -....L ...... _ J..... . b Inary )
 •	 ( char-ac t.er .l.i JOot Lor.s ..... ._\...JJ, AU ..) ~ ..... .., . ~c T',.J '- ..-.o.. 

ackno':ll ec:ge:;:'2:1t s Y'equi:::'c-d ( ut i l iz~tion of ti....e 2.uxi U a ry 
' l in1-:s in a haLf dup l.ex mcde ) , t r a ce bit , etc ••.• 

(d) 1, TOOl' I~V I i nk ')~ ~' :1' ~ :> l- "'r ~ 
-: .J,._ _ "7_ l".. _.:.;;_-=..~..:.~-'::.. ":" "7_ 

i'lDDIFLI N"K (ID, OP1') 

ID: User l i nk Lden t i f'LcatLon (Equa l to e i t her AU:<ID!PR.l tI1I D) 

(e) Cl os e 1in!-:: 

CLOSS LI J i< (ID, [ OPlI]) 

10: Sarr.~ riean lrr; 2.S ao ove ,
 
On ': CDJ1 be used t o c l ose all t he Ltnks in U3e by t he user-.
 



--- - --

4. Dat e. S t :~uct ure 
'--- - -.. -_._ . ... ._-----.. - --- --

Tne allocat.ion and t he managemen t of t he lirl1-:s are ca r r i ed ou t by means 
of three tabl es:
 

A Table SQrted By HJ3T.
 
A Table Sor-t ed By LIJ'.l!(.
 
A Table Sor t ed by USER.
 

4.1 ~ST Table (Se e Fi ~ure 4) 
It is a bit-table ii'1di c2.tins , fer a gi ven r emote HOST, ',Thi ch l inks 
are free. (bit-O means f ree Llnk ) 

This t able should provide 25G bits pe r HOST (256 logical l i M 3 
possible). At a given t ime no mor e than 6Ll bits can be set to 
1 in t he whol e t able. 

4.2 l--L\fK Tab ~';: (See Fisures 4 and 5) 

This t able contaf ns as rna...!1Y sections as links in use ..FiB;ure 5
 
describes t he str uct lrre of a section .
 
Starting a'1d r e t r i e val are car~ led out dyTI ~dc ally upo~ U3i nc
 
a hashing t echn.lque bas ed on t he network link iden~ i ficat icns.
 

USER Table (See Fi~e 4) 
'l'he t able structure 

~ 

is t;i ven on Fi:?;U2'e 4. These are as many 
sections as active user s. Each s ect i on cont a i ns the us er 
identificat i on (8i ven by the oper-atLng syste.n) 2.-"1d ,the i denti.f ica t i ons 
of the links in use by this user- . Not ice t hat a l i nk has t vro 
identifica t i ons: t hat of t he user (z i ven as a paz-ameter- in t he 
OPEN service ca l l) and t hat of t he networ-k ( t hat i s a t tri but ed by 
the net wor k proga';l) . 

Ttd_s table is hasheJ by users. 



- - - - --- -
T:'1e enl. ssf.on f'unc t Lons of t he networ k proV'W,I3 are f ul fll l ed by moni.tor 
service r out Incs , I n that sense 5 thi s pr 0C-'?J] can be vi.e-red as beLong ing 
to the oper-at ing syst.eu . 

These Iunct I ons are concerned ':li t h t he link e s t e.blish:r.ent s and da t a 
transrrd.ssion; they arc: 3 t~t ej by the s e r~lc e calls previously described . 

Let's explain hovr t hese r out i nes allocate an d manage the links by 
descr-Ib'ing t he oper a tions Lnvo.Lved durIng t he executi on of t he OPEi'[PRTI;I 

routine. 

Suppose tha t t he value of t he pararaet. er- HOS'l'ID is equal to j. 

(a)	 j is us ed as an i ndex for the "HOSl,1I tab Ie to reach the "HOSE j" 

(b)	 In "HOS't,j" s ection, He select the first free link (F'ir3t bit =Q )
 
e.g., i n bit •.
 

(c)	 j and i det.errnlne r-espect Lve l y t he HOST-LIP des tinat ion and t he
 
network link numo er ,
 

(d)	 'l'hl.s j -i V2.J.u'] is us ed as a hashins code t o open a new sect ion Ln 
the link t able. e. g. sect i on ~. 

(e)	 In t hi s s ection 1, t he l ink 10 zone i s fi l l ed up \'Ji t h j - i , t he 
"link opened by us" and "pr-Imary'' bits are set to I ·, (See Ficurc 5.) 
(Bernark: It is only when ':1e r eceive back t he ackncvr'Iedgertent 
message I'rorn t {::~ r-emot e Hc) S'l' .-~ ec F iE~U!'~ 3: (2)-t h::.t t he link i s 
consider ed c .:Jr:'pl e t ely est2.bli s fl t~d . Tnen vie se t t o 1 t he bit 
"Ltn1, e ~tr"( Jli - ',-, ,... ,1") "lso; n t' j s s ec t i cn -0 • ' ::> ", ... or .... t ne ,..., -, ,..,2.(\. ...,	 c;. .__ ~l.~'-A • • .t \. ~ _~ !1 . v_ J. -\:J 'l ,t.. . ,Jl,.. .L _ .. J._ ~ ~:~ 

meter Bllil,'!IDD Va I ue i n t:'e "b uf f er add r eas zone" , and t he user 
Ident I f'Lca t.Lon nurroer , i r.,plicit l :.' Givc!!, In "t he user ID zone Of. 

(f)	 UsinG t he user- idcr;t ifica.t J on nuroer-, ', jC hash the USER. 'I'ao I e to
 
_open (or f i nd) t he r i ght m s ect i on.
 

\~e update t h i s m sec tion by st.or-Lng -the user l i m ID numb er' (PHP'LT.D) 
and t he ne t :·;or';-:: link ID n umb er- (L) , 

(g) ~ ""'Y>eY"<>~.... YOc .... ..t::: '" ....o ~ " - -e J,..L.'_	 :.- .J":~ .~ t ex t : u ~	 • . • _ ...:l 

~e::.~ \@ 0)'9'.:- .t ~·, ~~-} . 
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