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L INKS

la Control Lirks

Ib

ilc

lal Logical link 0O will pe a control link between any two HUSTs on
the net woirk

lala Only one control link may exist betweer any two HOSTs on
the networke Thus, if there are n HOSTs on the networks Lhere
are n-| control links from each HOST,

la2 It will b2 primarily used for communicat ion between HOSTs for
the purposes of =

la2a Establishing user links
lal2b Breaking user links

la2c Passing: interrupts regarding Lthe status of links and/or
programs using the links

la2d Monitor; communication

a3 Imps in the network may automatically trace all messages sent
on link C.

Pr imary Lirks

lod A user at @ given HOST may have exactly | primary link Lo each
of the othea 1057Ts on the nelwork.

Ibla The primary link must be the first link established
bDetuween a ADST user and another HOST .

Iblb Prima~y* 1l inks are global to a users i.2. @ wsSer progranm
may open a primary link, and that link remains open until it is
specif ically c loseda.

Iblc Theprimary link is treated like @ teletype connected over
@ normal data-phone or direct line by the remote HOST, i.e. Lhe
remote HOST considers a primary link to be a@a normal telelype
us‘.

ibld The primary link is used for passing (user) control
inforuwatioy» ¢o the remote HOST, €. 9. it will o0e wused for
logging in Lo the remote host (using the remcte hosts stangard
login procedure).

Auxilliary Livks

lcl A user program may establish any number of auxilliary links
betweem itself and a user program in a connected HOST.



lcla 1These links may be used for either binary or charactler
transmiss ionj.

Iclb Auxilliary links are local to the sub-system which
establishes; | t hemy and therefore are closed iuben that subsystem
is left.

2 MANTPULATION DF LINKS

Za Control Lirks
2al The control link is established at system load time.
2a2 The status ofy a control link may be active or inactive

2a2a The statwus of the control Ink should reflect the
relationship betueen the HOSTs.

2b Primary L inks

2bl Primary links are established by a user or execulive cald to
the monitor

2bla The netuwork identification number of the HOST Lo be linked
to must be included in the call

2bib An attempt Lo establish more than one primary link to a
particular HOST wi:ll be regarded as an errory and Lhe request
will be defaulted

2blc Standarid Transmission Character Set

2blcl There will be o st andard character sel for
transmission of data over the primary links and control
links.

2bicla This will be full (8 bit) ASCII.

2bld (ge link) The protocal for establishing a@ 1link to HOST B
from HOST A lis as followus

2bldl A selects a currently unused 1link to HOSI B from its
allocation tables

2bld2 A transmits a link connect message tc B over link 0.
2bld3 A Lhen wails for:
2bld3la- A communication regarding that 'link from B
2bld3b- A certain amount of time to elapse

2bld4 If a icommunication regarding the link is recieved from




Be it is examined to see if it is:
2bldéa A verification of the link from B.

231dsal This results in a successful return from the
monit or Lt o the requestors The link rumber is returned
Lo the requestor, and the |link is established. |

2bldéb’ A request from B to estaolish the link. this
means ' that B is trying to establish the same link as A
independently of A.

2314401 If the network [D number of A(Nad is grealer
than thati of B(Nb)+s then A ignores the srequest, and
cont imues to await confirmation of the link from B.

231d402 Ify, on the other hand., Na<kb, A=

2bld4b2a Honors the request from B Lo establish
the ll ﬂkv

2bla4b2b Sends verification as required,

2bldéb2c Aborts ilts own request, and wepeats Lhe
alilocation process.

2bldéc Some other communication from B regarding the
link.

. 221d4cl This is an error conditiones meaning Lhaltl
eit her:

2bldécla A has faulted by selecting a previously
allocated link for allocation,

2bldécib B is transmitting informaltion over an
urnv—allocated link,

2bldéclc Or a message regerding allocation from B
to A has been garbled in transmission.

251d4c2 In this case, A's action is to:z

2bldécZ2a Send a link disconnect message to B
concerning the attempted connectiaon

2bldéc2b Consider the state of HOST B to be in
error :and initiate entry to a panic rouwtinelerror).

2bldS If no communication regarding ©he link is recieved
from B in the prescribed amount of time, HOST B8 is
cons ide~e'd to be in an error state.
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2bld5a A link disconnect message is sent to 8 from Al

2bld5b. A panic rout ine is called(error).

2¢ Auxilliary Links

2cd Auxililiary :links are established by a call tc the monitor from
a user progamn.:

2c la The request must specify pertinent data about the desired
link to the monitor

2clal The number of the primary link to B.

2clib The request for an auxilliary link must be made Dy a wser
program in eacihh of the HUOSTs (A and B).

2clc If Na P '‘Nbe then HOST A proceeds to establish a link Lo
HOST B in thie manner outlined above (getlink).

2cld 1 f Na<Nbe then A waits:s

2cldl Foir HOST B to establish the link (after looking to
see if B mhas already established the corresponding linkl.

2clde For; a specified amount of time to e lapse.

2cld2a This means that HOST B did not respond Lo Lhe
' request of HOST A.

2cld2b The program in HOST A and 8 should be able to
specif iy the amount of time to wail for Lhe Limeoul.

3 ERROR CHECKING

3a All messages sent. over the network will be error checked initally
so as to help issdljatie softuware and harduware bugs.

3b A checksum will: be associated with each messages which is osrder
dependen L.

300 The follosing algorithm is one which might be used=s



3bla A checksum of length | may be formed by adding successive
fields in the siring to be checked seriallyes amd adding Lhe
carry bit into the lowest bit position of the sua.
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3blal Thlis process is knouwn as folding.

3bla2 Sevewal fields may be added and Ffolded din parallel.,
if ey are folded appropiately after the addition.
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3bla2a Using this scheme, it is assumed that, if there
are n fields, the carries from the first n-l fields are
atonait iccally added inmto the low order position of the




next higher fields so that in folding, one meed only add
ithe 7 result:r fields to the carry from the nih fielde and
then adid in an appropiately sized carry from @khat

‘ adgdit ivom (and repeat the desired number of timesd) to
achizvie the result.

3bla3 A checksum computed in this manner has the advantage
that, Lhe word lengths of different machines may eadh be
used optimally..

3bla3da- I f a string of suitable length is chosen for
compating the checksum, and @ suitable checksum field
length is selected, the checksum technique for each of
ithe nachines will be relatively optimal.

3rlallal Field lengths 288 bits ({lowest cammon
demomenatior of (24.,32.,36)

3o2la3la2 Checksum lengths 8 bits (convenient field size
for; all machines)

3blb If a message is divided into 9groups of Ffields, and each
group  is checksummed in this manner . an order dependent

checksum may . be got by shifting the checksum for each group.
and adding it in (successively) to the <checksum of Lthe mextl

group

3c A facility will be provided where two HOSTs may enter & mode which

. requires positive verif.ication of all messages. This verification is
sent over the coatrol link.
4 MONITOR FUNCTIONS
4a Network 170 driwvewrs
4al Input

tala Input message from IMP.
4alb Do error checking on message.

4albl Ver if y checksum

4alb2 Semd « "merssage recieved® aknowledgement over conitrol
link if akinod l:edge mode is in effect.

4alc (tranasdcharacter translation.

4alc]l Therer is a strong possibility that the character
translation may be done in the IMP.

4alc?2 This needs Lo be explored further with BBiN.




4alc3 There are two main considerations

4alc3a Should the transltaion be done by table or
‘algor ithm?

43llc3al Initially it seems as though the best wmay to
go jis table.

4alc3b- How 1should we decide which messages should be
trans latleds - i.e. is it desirable o not transilate
everything (YES!!') and by what means can we wuse to
differentiat e?

4ald Decod? | header, and pass message Lo correct recipient as
identified by source, and link.

4azZ Output
4a2a Build header
ta2b Charazter! translation

4aZbl S2e remarks under the section on output
translation{trans).

¢a2c Creatz checksunm
4al2d Chek status of link

4a2dl If 4here has not been a RFNM since Lhe laslL message
transmitted out the link. wait for it.

taZe Transmit wmess age to IMP
Lal2F 1f akhow ledge mode is in effecl, wait for
4La2f] RENM ifrom desltination IMP.

4a2f2 Response from destinat ion HOST over control line 0.

4b Nelwork status

4bl Maintain statius of other HOSTs on network

4bla If an INPl is down, then his HOST is considered to be doun.
4b2 Maintain st atius of control lines.
4b3 Answer statlsus queries from other HOSTs.

4b% Inform other HOSTs as to status of primary and auxilliary
links on anr interrupt basis..



405 Informother HOSTs as to status of programs using primary and
secondary links

@ 5 cexecunive promiTIvES |

Sa Pramary L inks

S5c¢

5al These require the HOST number as a parameter.
5ala Establish primary link
Salb CTomezt: controlling teletype to primary link
Salc INPUT/0WTPUT over primary link
S5ald Interrogalte s tatus of primary link

Saldl doni"t know what, exactly. this should dos Dut it seems
as thoughl it might be useful.

S5ale Disconnect controlling teletype from primary link

Salf Kill srdimary link

5b Auxil liary Links.

Sbl Establish auxilliary link.
Sbla requites the HOST number as a parameter
Sblb it returns a logical link number which is similar to a
file inocex. It is this number which is passed to all of the
otiher Auwilliary routines as a parameter.

SpZ2 I NPUT /0UTPUIT ‘over auxilliary link

So3 Interrogater status auxilliary link.

Sbi3a don't know what, exactly., this should 'doe but il seems as
though it ajghit be useful.

Sbé Kill awilliary 1ink.
Special exeutiwves functions
Scl Transparent: INPUT /OUTPUT over link
Scla This nay be used to do block 1/0 transfers over & link

Scib The funct:ion of the monitor inm this inslance is to
transfer a buffer directly to its IMP

Sclc At do2s' not modify it in any uay



Sclcl This  means that Lhe header and other control
information must be in the buffer.

. Sc'ld The iatended use of this is for net work debugging.

6 INITIAL CHECXODU

6a The network will be initially checked out using the 1links im a
simuldated data-phone mode.

6al All messages will be one character in length.

6a2 Links will 'be transparent to the monitor, and controlled Dy
user program via la special executive primitive..

6a2a The inritial test will be run from two user programs in
di fferent H0STs, e .g. DDT to DDT.

6a2b It willi be paralleled by a telephone link or similar.
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