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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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Introduction

This document defines the sequencing of the interactions of the flow allocator (FA). It is not, strictly
speaking, a protocol specification. The protocol used in this document is the common distributed
application protocol (CDAP). This document uses the objects required to create a flow between two
processes and bind their endpoints to the applications that requested the flow.

The flow allocator is responsible for creating and managing an instance of interprocess communication
(IPC), i.e. a flow. The IPC-API communicates requests from the application to the distributed IPC facility
(DIF). An Allocate-Request causes an instance of the flow allocator to be created. The flow allocator-
instance (FAI) determines what policies will be utilized to provide the characteristics requested

in thel Allocate. It is important that how these characteristics are communicated by.th
is decpupled from the selection of policies. This gives the DIF important flexibility.in, u
polici¢s, but also allows new policies to be incorporated. The FAI creates the error-and
proto¢ol (EFCP) instance for the requested flow before sending the CDAP Create Flow R¢
the dgstination application and determine whether the requestor has access tadt.

A crepte request is sent with the source and destination applicationxnames, quali
information, and policy choices, as well as the necessary access contriol information. Us
space|management (NSM) function, the FAI searches the IPC process‘{1PCP) in the DIF th
the prjocessing system that has access to the requested applicatién) This exchange accom
functipns:

— fo
th

— ¢
pI
— in
dg
The ¢
and cg

[PC-P1
thatd

llows the search rules using the NSM function to find,the address of an IPC-Process ¥
e destination application;

ptermines whether the requesting applicationyprocess has access to the requeste

stantiates the requested application process, if necessary, and allocate a FAI and
estination [PCP.

‘eate response will return an indication of success or failure. If successful, destin
nnection-id information will also be returned along with suggested policy choices.
ocesses sufficient information to then bind the port-ids to an EFCP-instance, i.e. a ¢
hta transfer may proce€d.

e application
5ing different
flow control
quest to find

y of service
ing the name
at resides on
plishes three

vith access to

d application

ocess and whether or not the destination IP€*Process can support the requested cojnmunication;

bort-id in the

htion address
[his gives the
onnection, so
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INTERNATIONAL STANDARD ISO/IEC 4396-7:2023(E)

Telecommunications and information exchange between
systems — Recursive inter-network architecture —

Part 7:
Flow allocator

1 Scope

This dlocument provides the flow allocator (FA) specification. It includes an overview of the flow
allocator, its service definition, and its specification.

2 Normative references

The following documents are referred to in the text in such a way\that some or all of [their content
constitutes requirements of this document. For dated referenees,/only the edition cited applies. For
undatped references, the latest edition of the referenced document’(including any amendmgpnts) applies.

ISO 4396-1, Telecommunications and information exchange between systems — Recursive fnter-Network
Architecture - Part 1: Reference Model

3 Terms and definitions

For tHe purposes of this document, the terms and definitions given in ISO 4396-1 and the following
apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— [0 Online browsing platforth: available at https://www.iso.org/obp

— IHC Electropedia: available at https://www.electropedia.org/

3.1
direcfory forwarding'table
table |that maintains a set of entries that map application naming information to|interprocess
commjunication (IPC) process addresses which belong to the IPC Processes, where the requested
applicption cairbe found or has information about where to search next

3.2
error'andflow-econtrol Pt otocolinstanee

EFCP instance

instantiation of EFCP for managing a single connection

3.3

Quality of Service-cube-id

QoS-cube-id

identifier unambiguous within this distributed IPC facility (DIF) that identifies a QoS-hypercube

Note 1 to entry: As QoS-cubes are created they are sequentially enumerated. QoS-cube-id is an element of Data
Transfer PCI that may be used to classify protocol-data-units (PDUs).

© ISO/IEC 2023 - All rights reserved 1
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4 Overview of the flow allocator

4.1 Narrative description of the service

This task creates and monitors a flow and provides any management over its lifetime. Its only service is
to network management.

4.2 Narrative description of the task

The flow allocator has three major functions:

a) thealloc

b) tochang

c) to chang
in those |

5 Service

When an Allg

See 6.2.1.

6 Detaile

6.1 Common elements

6.1.1 Direq

The directory
[PC process a
can be found

RTION Of a 110w, 1.€. an Instance ol communication,
e the source address as instructed by the Resource Allocator;

e the connection-id when the SequenceNumberRolloverThreshold is reached to next
provided during Allocation.

definition

d specification of the task

'tory forwarding table

 forwarding table maintains a set'of entries that map application naming informat
ddresses. The returned IPC process address is the address where the requested appli
or has information about where to search next.

If the retur
otherwise, t
is reachable,
Forwarding '
Naming Infoj

particular application process naming information known to this DIF. An IPC Process may ma

alternate tab

The form of t

d address is the address of this IPC Process, then the requested application ig
search continues, i.e. either this is the IPC process through which the application p
or it can be the-iext IPC process in the chain to forward the request. The Dir
[able should always return at least a default IPC process address or Application P
mation to continue looking for the application process, even if there are no entrie

es to be(used under special circumstances.

he table is:

value

cate_Request or Deallocate_Request API call is made, it is ptocessed by the flow allgcator.

ion to
cation

here;
Focess
pctory
Focess
5 for a
intain

Destination A

\ppiication Process Name, Address of Mext ptace to 100K.

object

The information necessary to create a flow object and send in a CDAP M_CREATE Request PDU is shown

6.1.2 Flow
in Table 1.
2
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Table 1 — Attributes in flow object, summary

represents the name of a policy choice.

Attribute name Type Description

Source_Naming_Info: Struct The naming information of the application that request-

ed the flow.
Application-Process-Name: String
API-identifier: String Optional
AE-identifier: String Optional
AEI-id: String Optional
Destination_Naming_Info: Struct The naming information of the application that is the
destination of the flow.
Application-Process-Name: String
API-identifier: Integer Optional
AE-identifier: String Optional
AEI-id: String Optional
Source-Port-I1d Unsigned |The handle of the flow seryice for the sourfce application.
integer
Destination-Port-ID Unsigned |The handle of theflew service for the destination ap-
integer plication.
Source-Address Unsigned |The synonymfthe [PC Process that profvides the flow
integer service to the’source application.
Destination-Address Unsigned |The synernym of the IPC Process that projvides the flow
integer service to the destination application.

Conngction-ids: Structarray |This'is an array of Connection-ids identifying the con-
QoS-cube-id: Unsigned integer nections that may be act_ive for this flow, generally no
Destination-CEP-id: Unsiened i more than two. Connections that are gojng to be used
¢ estination-CLlr-1d: Unsigned 1m- earlier have alower index, i.e. the first cohnection-Id to

cger be used is the one in the 0 position.
Source-CEP-id: Unsigned integer
Current-Connection-id Unsigned | This is the index of the Connection-id thht is currently
integer “active” for sending data, although data may still arrive
on earlier connections.
State Byte The state of the flow.

QoS-Params: Struct The list of parameters from the Allocate| Request.
AverageDataRate: submit call that generated this flow.

Unsighed integer
AverageSDUDataRate: Unsigned
integer
PeakDataRateDuration: Un-
signed integer
PeakSDUDataRateDuration:

”ncignpd integer
UndetectedBitErrorRate: Double
PartialDelivery: Boolean
Order: Boolean
MaxAllowableGapSDU: Unsigned
integer
Delay: Unsigned integer
Jitter: Unsigned integer
extraParameters: Array of
name-value pairs
Policies Array of  |The list of policies that are used to control this flow.
name-value |This is conceptually a property list of (name, value)
pairs pairs, where the name represents a policy, and the value

© ISO/IEC 2023 - All rights reserved
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Table 1 (continued)
Attribute name Type Description
Policy-Parameters Array of Thisisalist of values thatare arguments to the selected
name-value |policies, used to set operational parameters for this flow.
pairs Conceptually, these are name-value pairs, where each
name specifies the name of a parameter for one of the
selected policies, and the value provides its initial value.
Access Control Capability |This can be used to represent the local owner of the
flow and the rights he grants to others to affect the flow,
so that local System/Network Management can apply
a discretionary access policy when responding to, for
example, a request by a user to terminate some f{low.
Max(reateFlowRetries Unsigned |Maximum number of retries to create theflow before
integer giving up.
CrgateFlowRetries Unsigned |Current number of retries.
integer
6.2 Specifjcation
6.2.1 Gendral
The distinctipn between a FlowAllocator and a FlowAllocator-Instance is significant. This dochment

deviates slig|
or manager

functionality
of a single al
allocatesing

The resourcHq
Allocator. In
The flow allg
document on
perform oper

NOTE The

to-point. An Allocate_Request that has’application naming information that refers to a set, i.e. whatey

would result
difference tot

6.2.2 Beha

6.2.2.1 Inif

for all FAIs. Hence, it has functionality that isN\independent of and distinct fro

ocation over its entire lifecycle. The FlowAdlocator is responsible for functions in
bneral, i.e. functions that affect all FAIs.

some sense, all Allocate and Deallgéate API calls are first handled by the FlowAll
cator instantiates a flow allocatoer Instance to manage each flow. Note that whi
ly refers to create and deleté. operations, system management or other function
ations on a FlowAllocator, and-its instances as well.

action of the FAI can involve more than one EFCP connection. Also, flows are not necessarily

n the allocation of~a“multipoint flow. Other than the parameter referring to a set ther
he user of the API.

viour of aflow allocator

fialization

htly from the pure definition. The FlowAllocatof, is considered to be the container

the

of an FAI The functionality of an FAI is concefned with the creation and management

lving

s available to the flow allocator and.its allocation policy are managed by the Regource

cator.
e this
S may

point-
ercast,
b iS no

When the fl

w-attocator ts imitiated; it shattsubscribetothe following €DAP Requestswithr t

Daemon and any other events relating to the management of individual flows:

Create_R

Create_R

equest Flow

eponse Flow

Delete_Request Flow

Delete_Response Flow

Write Current Address

SequenceNumberRollOverThreshold Events

Update DirectoryForwarding Table, period X seconds, on Events MembersLeftDIF

e RIB
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6.2.2.2 Allocate_Request.Submit

6.2.2.2.1 When invoked

This service primitive is invoked by an Application Process not a member of this DIF to request the
allocation of IPC resources with a given destination Application Process.

6.2.2.2.2 Action upon receipt

The flow allocator is invoked when an Allocate_Request.submit is received. The source flow allocator
determmes 1f the request is well formed If not well- formed an Allocate Response dellver is invoked

with tt
and p
(Alloc
wheth

failur¢.

6.2.2.

6.2.2.

When
for an|
reque

6.2.2.

When
Direct]

If the
the Cr

If the
IPC P

NOTE
namin
name.
Regist
if no of

6.2.3

1ssed the parameters of th1s Allocate _Request to handle the allocation. It is a matte}

er a response is withheld until an Allocate_Response can be delivered with a.status

h

B Create_Request Flow

8.1 When invoked

a flow allocator receives a Create_Request for a Flow objeet/it means that the reques

5t.

8.2 Action upon receipt

pryForwardingTable to see if it has an eritry.

hddress returned by the DirectoryForwardingTable is this IPC Process, it creates a F
pate_Request to it.

pddress returned by the DirectoryForwardingTable is not this IPC Process, it is fory
ocess indicating result of querying the DirectoryForwardingTable.

Names are granted by a Name Space Manager. Therefore, the Registrar-DAP for thaf]
The search can progress to “closer” repositories, and if not successful, it is forwarded to t

rar-DAP. Hencethere is always at least one entry in the DirectoryForwardingTable that is the
her entries’are a better match. If the Registrar has not assigned the name, then an error is 1

Behaviour of a flow allocator instance

ce is created
of DIF policy

hteNoificationPolicy) whether an Allocate_Request.deliver is invoked with a stabus ¢f pending, or

of success or

tor is looking

IPC Process in this DIF that can create a local binding'with the Destination_Naming_Info in the

a flow allocator receives a Create_Réquest PDU for a Flow object, it constilts its local

A\l and passes

yarded to the

branch of the

b tree will always know where the application is. Other NSM repositories can cache inforgation about a

e appropriate
b default result
eturned.

6.2.3.

Allocate_Request.submit

6.2.3.1.1 When invoked

An FAl is created with an Allocate_Request.submit when a new Flow Allocation has been requested.

6.2.3.1.2 Action upon receipt

When an FAI is created with an Allocate_Request.submit as input, it will inspect the parameters of the
Allocate_Request.

It will then consult its DirectoryForwardingTable to determine where to look for the Destination_
Naming_Info requested.

© ISO/IEC 2023 - All rights reserved
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If the address returned by the DirectoryForwardingTable is on this IPC Process, the requested
application is on the same system and a degenerate form of EFCP is invoked to provide local IPC facility
within this system.

If the address returned by the DirectoryForwardingTable is not this IPC Process, the FAI will
instantiate the required local instances of EFCP and create a A_CREATE CDAP PDU to create a new Flow
object, invoking the NewFlowRequestPolicy to send to the IPC Process returned by the lookup in the

DirectoryFor

wardingTable.

“Connection-ids” and the “CurrentConnection-id” attributes of the “Flow” object have to be adequately
populated. “Connection-ids” shall contain the ids of all the potential connections that will be required
during this flow lifetime. The order of the connection-ids matters, since the ones with a lower index

will be used efore the ones with a higher index. For each connection-id in the array, the source,H

to populate t
destination H

The FAI sets
to wait for a1

NOTE Sor
the Applicatio
a negative A_(
will time out 4|

6.2.3.2 All

6.2.3.2.1 When invoked

This API primitive is invoked in response to an Allocate_Request.deliver being delivered

destination 4

Response to indicate it accepts or rejects the flow request.

6.2.3.2.2 A

When the FA
Response on {

If the respon
The FAI will
attribute. A {
other inform

The Create_R
flow, or an in
necessary ho

he “QoS-cube-id” and “Source-CEP-id” fields (leaving the “Destination-CEP-id” field
Al). The value of the “CurrentConnection-id” attribute shall be “0”.

the Create Request Timer for this CDAP message. The timer indicates the;maximun
esponse.

he DIFs can have an authoritative DirectoryForwardingTable that can(determine whether
) is accessible via this DIF. In those cases, the IPC Process that makes‘that determination w

reate_Response to the originating FAI For DIFs where this is notthé case, the A_Create_
Ind after MaxCreateRetries will return an unsuccessful result (nggative Create_Response).

pcate_Response.deliver

pplication. The destination application(evaluates the request and invokes an All

ction upon receipt

|l gets an Allocate_Respomse from the destination application, it formulates a (
he flow object requested.

be was positive, the FAI will cause EFCP instances to be created to support this allo
iterate the list_6f)Connection-ids in the Flow object and fill in the Destination-

htion provided'by the destination FAI.

esponse.is sent to requesting FAI with the necessary information reflecting the e
dication as to why the flow was refused. If the response was negative, the FAI do

Al has
to the

N time

or not
11 send
quest

o the
bcate_

reate_

ation.
CEP-id

ositive Create \Résponse Flow is sent to the requesting FAI with the connection-igls and

isting
PS any

lisekeeping and terminates.

6.2.3.3 Create_Request PDU

6.2.3.3.1 When invoked

This is provided as input to the destination FAI to create the other end of a flow.

6.2.3.3.2 A

ction upon receipt

When a FAI is created with a Create_Request (Flow) as input, it will inspect the parameters first to
determine if the requesting Application (Source_Naming_Info) has access to the requested Application

(Destination_

Naming_Info) by inspecting the Access Control parameter.

If not, a negative Create_Response PDU will be returned to the requesting FAI.

© ISO/IEC 2023 - All rights reserved
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If it does have access, the FAI will determine if the policies proposed are acceptable, invoking the
NewFlowRequestPolicy. If not, a negative Create_Response PDU is sent.

If they are acceptable, the FAI will invoke an Allocate_Request.deliver primitive to notify the requested
Application that it has an outstanding allocation request. If the application is not executing, the FAI will

cause

the application to be instantiated.

6.2.3.4 Create_Response PDU

6.2.3.4.1

When invoked

This

6.2.3.4.2 Action upon receipt

When
If the

returgs a positive result, a new Create_Request PDU is sent and the CreateFlowTimer is re

Other
excee
could
DIF-A

The FAI deletes the EFCP instances it created and does any/other clean-up necessary, before

If the
port-i
reque

6.2.3.p

6.2.3.

This A
the fld

6.2.3.

When
a Dele
bindin
or wa

DY isTeceived whemthe destimatiom FATrespomdstoa €reate_Request PO

a Create_Response PDU is received, its InvokelD is used to deliver it to the-appropri

response is negative, the Allocation invokes the AllocateRetryPoligy.-If the Alloca

wise, if the AllocateRetryPolicy returns a negative result-or~the MaxCreateRety
led, an Allocate_Request.deliver primitive is returned to-notify the Application
not be created. If the reason was “Application Not Foundy”'the primitive may be rq
locator to search further.

response is positive, it completes the bindjiig of the EFCP with this connection-e
l of the requesting Application and invokes'a Allocate_Response.deliver primitive
sting Application that its allocation request has been satisfied.

Deallocate (port-id)

D

5.1 When invoked

PI call is made by an application, which has allocated a flow to notify the DIF that it W
w (port-id).

.2 Action upon receipt

a deallocate-primitive is invoked, it is passed to the FAI responsible for that port-id.
te Request CDAP PDU on the Flow Object referencing the destination port-id, del
g between the Application and the DTI and either completes any housekeeping an
tslfor the response (it depends on the A_DELETE Request requiring a response or

optior

hte FAI

eRetryPolicy
set.

ies has been
that the flow
ferred to the

terminating.

ndpoint-id to
to notify the

rill deallocate

[he FAI sends
ptes the local
d terminates
not, which is

Aland docidoad hutho FAIN
arahRe-GeetaeaBytHe-aly-

NOTE

The EFCP instances will be deleted automatically after 2 or 3At.

6.2.3.6 Delete_Request flow object

6.2.3.6.1 When invoked

This CDAP PDU notifies the peer FAI that the Flow object is being deleted.

6.2.3.6.2 Action upon receipt

When this CDAP PDU is received by the FAI identified by the port-id carried in the PDU, the FAI invokes
a Deallocate.deliver to notify the local Application, deletes the binding between the Application and the
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local EFCP, and, if required by the Delete_Request, sends a Delete_Response PDU indicating the result
and terminates after 2 or 3At.

6.2.3.7 Delete_Response flow object

6.2.3.7.1 When invoked

This PDUisr

eceived in response to a Delete_Request.

6.2.3.7.2 Action upon receipt

When a Delete_Response PDU is received, the FAI completes any clean-up and terminates (inthe case
the FAI had requested a Delete_Response).

6.2.4 Evenfs

6.2.4.1 General

Once the flow is created, the FAI may monitor the flow for significant events. The action for reguired
or common gvents is described in this subclause. A specific DIF may define other events that the FAI
should be awpre of.

6.2.4.2 Crdate_Request Timer

6.2.4.2.1 When invoked

This timer is[set when a Create_Request PDU is sent to find a requested destination applicatiop. If it
expires, it indicates that either the Create_Request PBU was lost or the application was not found|
6.2.4.2.2 Agtion on expiration

When this titper expires and CreateRetries’is’less than MaxCreateRetries, the FAI re-sends the Create_
Request PDU

If CreateRetifies is greater than or equal to MaxCreateRetries, the FAI invokes a negative Allpcate_
Response.deliiver notifying the .Application that its request has failed, and does any clean-up pefore
terminating.

6.2.4.3 Change of address

6.2.4.3.1 When-invoked

This event odcurs when the Resource Allocator has determined (or been told) that the address pf this

IPC-Process shall be changed.

It is important that the Resource Allocator has acted on this event prior to notifying the flow allocator,
so that routing advertisements of the new address will have started. The old address remains in effect
and PDUs received with the old address are considered valid. The old address is allowed to remain in
the system until it is replaced, i.e. with no updates containing the old address it is eventually deleted
from the routing tables of the IPCPs of this DIF. When the old address is deleted, the FAI should be

notified.

6.24.3.2 A
IF the Ap

Curr

ction upon receipt
plication-Process-Instance-id is this [PCP

entAddress = Previous_Address from the Write_Request THEN
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