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Abstract
This paper describes one of procedures of process connection which takes an important
part of NCP (Network Control Program) in compter network. Main points are briefly ; 1)
Mutual definitions of formats and data types to communicate with different hosts in a Net

are classified into net-level one, host-level one, subprocess-level one and so on.

Process

consists of subprocesses with hierarchical structure and communicates through the same
leveled subprocesses. Therefore process connection is built up by establishing each subprocess
connection hierarchically. 2) Process connection procedures are represented by state-transition

diagrams of automation. 3) The connection control program consists of fundamental blocks

suitable for its implementation.

results are shown.
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For n=1,2,3---
RTyx: Receive terminal at level-n, ST,: Send terminal at
level-n

Ry: Receive socket number assigned to RT at level-n
Su: Sead socket number assigned to ST at level-n
Piy: Subprocess of host(i) at level-n
Pjy: Subprocess of host(j} at level-n
Apostrophized RTy,STx, Ry and Sy express those of host{;)
For n=0
RT,: Receive terminal of host() at level-0
STe: Send terminal of host{j) at leve!-0
Ry: Receive socket number of host{s) at Ievel 0
So: Send socket number of host{j) at level- =D,
Pjo: User initiator
Pjo: Server initiator
Fig.1 Process related to subprosses
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Table 1 Input symbols

CREATE (1):
CREATE (2):
CONNECTION (1) :
CONNECTION (2) :

Creation of User Initiator.

Creation of subprocess.

Request for Ul initiation from system.
Connection request of subprocess from system.

CLOSE (1): Termination of UI initiation.
CLOSE (2): Termination of SI initiation.
CLOSE (3): Disconnection of subprocess connection.
SEND: Transmission request for data message from system.
RECEIVE: Receive request of data message from system.
RELEASE: Resource release request, used in subprocess connection, from system.
LISTEN: SI's waiting for initiation request from UI.
READY: End of interrupt management.
INSG: Acceptance of interrupt management.
4: Status inquiry of subprocesses.
[NA]: Last message transmission error [] for control one.
[AC]: S ful last ge t on } [] for data one.
*: Time-out for elapse of a certain time in state.
**(n): Resource release of level-n.
E(Sj: Event indicating Send Counter (SC) being not zero.
E’S): Event indicating SC being zero.
E(R): Event indicating Receive Counter (RC) being not zero.
E(R): Event indicating RC being zero.
*D): Complete processing of remained data messages.
AM(j): Any messages from the host (j).
M(j), M(R,’): Data message from the host (j).
N(jI): Interrupt data message from the host ().
INT: Interrupt request from the system.
RTS'’: Host(j)’s receiver-to-sender control ge for a ion, RTS') (Ra’,Sn:lsn-1), where Ry’,Su,lse-1 are
host(j)’s receiver and host(i)’s sender sockets, and link at the level-n, relatively.
STR’: Host(j) sender-to-receiver control ge for a ion, STR? (Ss’s Re,S2x), where Sy, Ry’,s3a are
host(j)'s send and host(i)’s receive sockets, and a logical byte size, relatively.
ALL4?: Host(j)Vs space allocation control message, ALL(lsy.,,a,b) where a and b are message and bit count assigned
to lyp-s-
R-CLS¢’: Host(j)'s close control message to host(i)’s receive terminal of the level-n subprocess, R-CLS‘/)(Sy’, Ry).
S-CLS'7: Host(j)'s close control message to host(i)’s send terminal of the level-n.
INS4): Host(j)'s interrupt control message, INS‘ ) (lsy-,).
NOTE
[ J: Subnet control message.
: Underline of symbol means event from the system of host(s). N i of par and control message
is INSUYI_;),RTS(Ry', Soul-,) and S-CLSUXR,!,Sq).
Table 2 Output symbols
RTS: Host(i)'s receiver-to-sender control ge for a ion, RTS‘ Ry, Su',ls)-

STR?, ALL¢#,S-CLS¢’, R-CLS¢>: Explanations of the symbols are almost same as those of input symbols in table 1, replacing
(i) by (j) and () by (i), except parameters, STR (Sy, Ra’, $20-1), ALL¢1"l5y,a,b), S-CLS4(Sy, Ry’), R-CLS¢ )Ry, Ss’).
NO®*: Subprocess troubles at a process connection request.
M(il): Host(:)'sinterropt data massage.
DEQ: Buffer release of transmitted last massage from queue.
ENQ: Acception of received massage on queue.

D(RC):
D(SC):
S(RC):
S(SC):

NEG:

INS¢i:

OK:

NOTE

Nonexistence of parameters and control messages is STR¢/(Sy, Ro’,3-;) and S-CLS¢ XSy, Ro’).

Decrement received massage and bit space from receive count.
Decrement transmitted message and bit space from send count.
Set RC a mount of message and bit space assigned by ALL¢,
Set SC a mount of message and bit space assigned by ALL¢J.
Neglect all messages.

Host(i)’s interrupt cotrol message, INS¢i(/zy).

Completion of creating Ul or subprocess.

parameters [y and sy means:
le: m=2n, a link number assigned by host().
m=2n—1, a link number assigned by host(s)
sm: m=2n, a logical byte size of data transferred on link lm.
m=2n—1, a logical bytes ize of data transferred’ on link lw.
where, m is interger number and n is interger number indicating level of connection.
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Table 3 State symbols

INITIAL-1: Initial state for connection, where distinction
between CONNECT (1) and LISTEN is assumed
to be done.

INITIAL-2: Initialization end state.

LISTEN: Wait state for acception of connection request.

ACCEPT A,: Wait for request of subprocess test inquiry from
system.

Az: Wait for reply [AC®] of transmission STR¢,

OPEN

O;: State able to receive data message.

O;: Waiting for data message.

Os: Check if there is enough space to continue receiving data.

O.: Wait for CLOSE(l) command.

Os: State able to send data message.

O;: Wait for successful transmission M(R,).

O:: Check if there is enough space to continue transmitting

data

Os.: Wait for CLOSE(2) command.

CLOSE

C,: Wait for successful transmission of close control messages.

C,: Wait for replies to close control messages from host (7).

Cy: Wait for resource-release request.

Cy: Wait for end of received data message processing.

Cs: Wait for termination of resource release.

RELEASE

R,: Wait for termination of resource release.

CONNECT

Ty: Wait for request of creating executing-subprocess.

T.: Wait for successful transmission.

NORMAL OPEN

N): State able to receive and send data messages.

Nz: Wait for data message M(j).

Ny: Wait for data message M(i).

Ny: Check if there is enough space to continue receiving.

Nj: Check if there is enough space to continue sending.

Ns: Wait for successful transmission ALL),

N7: Wait for ALL4.

FORCED CLOSE

Fy: Wait for request of resource release.

F;: Wait for termination of resource release.

INTERRUPT

I,: Wait for successful transmission INS¢ ),

I,: Wait for RECEIVE command.

Iy: Wait for M(;I).

I,: Check if there is enough space to continue receiving.

Is: Wait for successful transmission ALLt),

Iy: Check 1f there is enough space to continue sending.

I;: Wait for successful transmission ALL),

Iy: Wait for starting signal of interrupt management INSG.

I,: Wait for completion of interrupt management.

I,: Wait for request SEND command.

I,,: Wait for successful transmission M(:iI).

I,;: Check if there’'s enough space to continue sending.

I,5: Wait for space-allocation control message ALL¢),
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Fig. 2 Initiation block.
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Fig.5 Hierarchical structure of process connection.
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