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Current state: Accepted

Discussion thread: Thread 1 and Thread 2

JIRA: here

Please keep the discussion on the mailing list rather than commenting on the wiki (wiki discussions get unwieldy fast).

Note this is a joint work proposed by David Jacot, guozhang Wang and Jason Gustafson.

Motivation

It has been about 8 years since we introduced the so-called new consumer which does group membership and rebalancing through Kafka. Although it was
a huge improvement over the old Zookeeper based consumer, it has still been a major pain point from an operation perspective. There are multiple
reasons for this, let's dive into them:

® The protocol relies on thick clients. Thick clients are annoying in many ways:
© We have had many bugs in the rebalance protocol over the last years and the majority of them required client side bug fixes. In the cloud
area, this is really annoying because we effectively depend on the adoption of the clients in order to fix the issues in production.
Unfortunately, the adoption is usually rather slow in the Kafka community;
© Itis almost impossible to debug issues in the protocol without having access to the client logs. In the cloud area, it is a bit annoying to
have to request client logs to troubleshoot your system;
© The clients specify the so-called embedded protocol in the rebalance protocol. While this allows the core protocol to be reused for
different purposes, for instance it is used by both the consumer and connect in Apache Kafka, this makes inspecting the state on the
broker side hard because the brokers get a bunch of raw bytes. The compatibility of the embedded protocols has also been a challenge;
and
© The clients are responsible for monitoring the metadata and for triggering rebalances. This has caused all sorts of issues in the past
because clients of a given group might have a different view of the metadata at a given point in time.
® The protocol relies on a group-wide synchronization barrier. This means that a single misbehaving consumer can take down or disturb the whole
group because a rebalance of the whole group is required whenever a consumer joins, leaves or fails. This also limits its scalability as the cost of
a rebalance increases with the number of members in the group. Even the cooperative rebalancing protocols depend on the barrier. Specifically,
one of the deficiencies of the cooperative protocol is that offsets cannot be committed while the consumer is waiting on the rebalance to complete.
So even though a consumer can keep fetching while the rebalance is in progress, it still tends to get stuck behind the barrier.
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® The protocol has gotten too complex over the years. We started with a rather simple protocol and we have extended it a few times over the years.
For instance, we introduced KIP-429: Kafka Consumer Incremental Rebalance Protocol, KIP-345: Introduce static membership protocol to reduce
consumer rebalances, and a few others. All the incremental changes that we have made have increased the complexity of the protocol.

® The group protocol has been used for general state propagation between members. This is especially the case for power users such as Kafka
Streams. While the state propagation is not an issue in itself, the protocol only propagates the state during a rebalance so we have introduced
fake or dummy rebalance with the sole goal to propagate some new state to the leader of the group or to all the members of the group. This has
been very confusing for our users both on the client side and the broker side. This also makes the interpretation of rebalances through metrics or
logs more difficult.

Design Goals

We propose to introduce a new group membership and rebalance protocol for the Kafka Consumer and, by extensions, Kafka Streams. The proposed
protocol is built on top of the following design goals.

® The protocol should be truly incremental and cooperative and should not rely on a global synchronization barrier anymore. Ideally, a consumer
should not be impacted at all by a rebalance if its assignment is not changed.

® The complexity should move away from the consumer to the group coordinator. We want to be able to troubleshoot issues without requiring client
logs and we want to fix issues without having to wait on consumer adoption.

® The protocol should still allow power users such as Kafka Streams to run assignment logic on the client. This is important for Kafka Streams to
remain independent from the broker. However, we want this process to be driven and controlled by the group coordinator.

® The protocol should provide the same guarantee as the current protocol that is at-least-once in the worst case scenario and exactly-once when
the hand off between members is clean.

® The protocol should support upgrading the consumers without downtime.

Note that Kafka Connect is not supported by this new protocol. We discuss how Kafka Connect could evolve by using a similar protocol in the future in the
future work section.

Proposed Changes

Rebalance Protocol in a Nutshell

The proposed rebalance protocol is based on the concept of a declarative assignment for the group and the use of reconciliation loops to drive members
toward their desired assignment. Members can independently converge and the group coordinator takes care of resolving the dependencies - e.g. revoking
a partition before it can be assigned - between the members if any.

The desired (or target) assignment is either directly computed by the group coordinator using a server side assignor or computed by one of the group
members if a client side assignor is specified. The former is the new default for consumers while the latter allows power users such as Kafka Streams to
continue using purpose-built assignors. It is important to note that the entire rebalance process is driven by the group coordinator with this new protocol.

Unlike the current protocol which keeps the heartbeat mechanism as lightweight as possible, the new protocol piggybacks on it to let the group coordinator
assign/revoke partitions to/from group members while allowing group members to propagate their current state to the group coordinator. The
ConsumerGroupHeartbeat API is introduced for this purpose.

When a client side assignor is used, the group coordinator requests the assignment from one group member by notifying it via the heartbeat protocol. The
chosen member uses the ConsumerGroupPrepareAssignment APl and the ConsumerGrouplnstallAssignment API to respectively get the current state of
the group and to install the computed assignment. Thanks to this, the input of the client side assignor is entirely driven by the group coordinator. The
consumer is no longer responsible for maintaining any state besides its assigned partitions.

The new protocol’'s RPCs are specified in the details in the public interfaces section of this document while the details of the rebalance logic is described in
the next chapter.

Group Coordinator

This KIP proposes to evolve the group coordinator to rely on an event loop. The rational of using an event loop is that 1) it simplifies the concurrency and
2) enables simulation testing. The group coordinator will have a replicated state machine per __consumer_offsets patrtitions, where each replicated state
machine is modelled as an event loop. Those replicated state machines will be executed in group.coordinator.threads threads.

Consumer Groups

The group coordinator already supports the so called consumer groups. Those groups are groups which implement the consumer embedded protocol type.
With the introduction of the new consumer rebalance protocol, we need a way to differentiate the existing groups from the new consumer groups. This is
important because the existing group relies on a specific set of APIs whereas the new consumer group will use a different set of APIs.

Therefore, we propose to introduce the notion of types within the group coordinator. This will allow us to support different types of groups in the future. We
propose to call the current group generic as it represents a generic implementation of the membership protocol which is specialized by a protocol type and
to call the new consumer group consumer. Effectively, we would have consumer groups and generic groups using the consumer embedded protocol, the
old one and the new one proposed in this document.

The ListGroups API will be extended to support both filtering on the group types and returning the group types of the queried groups.

Data Model



Before diving into the details of the new rebalance process, let's define the data model of the group as the group coordinator will bookkeep it. Note that this
data model is a logical one. The detailed records are described in the Public Interfaces section of this document.

Consumer Group & Member

The group and the members represents the current state of a consumer group.
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Target Assignment

Description
The group ID as configured by the consumer. The ID uniquely identifies the group.

The current epoch of the group. The epoch is incremented by the group coordinator when a new assignment is required
for the group.

The set of members in the group.

The metadata of the partitions that the group is subscribed to. This is used to detect partition metadata changes.

Description

The unique identifier of the member. It is generated by the coordinator upon the first heartbeat request and must be used
during the lifetime of the member. The ID is similar to an incarnation ID.

The instance ID configured by the consumer.
The rack ID configured by the consumer.
The client ID configured by the consumer.
The client host configured by the consumer.

The current set of subscribed topic names configured by the consumer.

The current subscription regular expression configured by the consumer.

The server side assignor used by the group.

The list of client-side assignors supported by the member. The order of this list defined the priority.

Description
The unique name of the assignor.
The reason why the metadata was updated.

The minimum version of the metadata schema supported by this assignor.

The maximum version of the metadata schema supported by this assignor.

The version used to encode the metadata.

The metadata provided by the consumer for this assignor.

The target (or desired) assignment of the group. This represents the assignment that all the members will eventually converge to. It is a declarative
assignment which is generated by the assignor based on the group state.

Target Assignment

Name

Group ID

Type

string

Description

The group ID as configured by the consumer. The ID uniquely identifies the group.



Assignment int32 The epoch of the assignment. It represents the epoch of the group used to generate the assignment. It will eventually
Epoch match the group epoch.

Assignment int8 The error reported by the assignor.
Error
Members [IMember The assignment for each member.
Member
Name Type Description
Member ID string The unique identifier of the member.
Partitions 0 The set of partitions assigned to this member.
TopicldPartiti
on
Metadata bytes The metadata assigned to this member.

Current Assignment

The Current Assignment represents the current epoch and assignment of a member. Note that members of a given group could be at a different epoch but
they will all eventually converge to the target assignment.

Current Assignment

Name Type Description
Group ID | string The group ID as configured by the consumer. The ID uniquely identifies the group.
Member | string The member ID of this member.
ID
Member  int32 The current epoch of this member. The epoch is the assignment epoch of the assignment currently used by this member. This
Epoch epoch is the one used to fence the member (e.g. offsets commit).
Error int8 The error reported by the assignor.
Partitions | [] The current partitions used by the member.
TopicldPa
rtition
Version int16 The version used to encode the metadata.
Metadata = bytes The current metadata used by the member.

Rebalance Process

The rebalance process is entirely driven by the group coordinator and revolves around three kinds of epoch: the group epoch, the assignment epoch and
the member epoch. The process and the epochs are explained in the following chapters.

Group Epoch - Trigger arebalance

The group coordinator is responsible for triggering a rebalance of the group when the metadata of the group changes. The metadata of the group is used
as the input of the assignment function. For tracking this, we introduce the group epoch which represents the generation (or the version) of the group
metadata. The group epoch is incremented whenever the group metadata is updated. There are a couple of cases to consider:

A member joins or leaves the group.

A member updates its subscriptions.

A member updates its assignors.

A member updates its assignors' reason or metadata.

A member is fenced or removed from the group by the group coordinator.

The partition metadata is updated. For instance when a new partition is added or a new topic matching the subscribed topics is created.

In all these cases, a new version of the group metadata is persisted by the group coordinator with an incremented group epoch. This also signals that a
new assignment is required for the group.

Assignment Epoch - Compute the group assignment

Whenever the group epoch is larger than the target assignment epoch, the group coordinator will trigger the computation of a new target assignment
based on the latest group metadata. When the new assignment is computed, the group coordinator persists it. The assignment epoch becomes the group
epoch of the group metadata used to compute the assignment.



The group coordinator either directly computes the new target assignment for the group based on its default server-side assignor or requests a new
assignment from one of the members in the group. The entire delegation logic for the latter is detailed later in the document.

Member Epoch - Reconciliation of the group

Once a new target assignment is installed, each member will independently reconcile their current assignment with their new target assignment. Ultimately,
each member will converge to their target epoch and assignment. The reconciliation process requires three phases:

1. The group coordinator revokes the partitions which are no longer in the target assignment of the member. It does so by providing the intersection
of the Current Partitions and the Target Partitions in the heartbeat response until the member acknowledges the revocation in the heartbeat
response. The group coordinator will give the rebalance timeout to the member for the revocation process to complete or kick it out from the
group otherwise.

2. When the group coordinator receives the acknowledgement of the revocation, it updates the member current assignment to its target assignment
(and target epoch) and durably persist it.

3. The group coordinator assigns the new partitions to the member. It does so by providing the Target Partitions to the member while ensuring that
partitions which are not revoked by other members yet are removed from this set. In other words, new partitions are incrementally assigned to the
member when they are revoked by the other members.

The rebalance timeout is provided by the member when it joins the group. It is basically the max poll interval configured on the client side. The timer starts
ticking when the heartbeat request is processed by the group coordinator.

Assignment Process

Whenever the group epoch is larger than the assignment epoch, the group coordinator must compute a new target assignment for the group. The group
coordinator will either directly compute a new assignment with its server side assignor or delegate the assignment to a member of the group if a client-side
assignor must be used.

The new target assignment for the group is basically a function of the current group metadata and the current target assignment. One important aspect to
note here is that the assignment is declarative now instead of being incremental like it is in the current implementation. In other words, the assignor defines
the desired state for the group and let the group coordinator converge to it.

Assignor Selection

The group coordinator has to determine which assignment strategy must be used for the group. The group's members may not have exactly the same
assignors at any given point in time - e.g. they may migrate from an assignor to another one for instance. The group coordinator will chose the assignor as
follow:

® A client side assignor is used if possible. This means that a client side assignor must be supported by all the members. If multiple are, it will
respect the precedence defined by the members when they advertise their supported client side assignors.

® A server side assignor is used otherwise. If multiple server side assignors are specified in the group, the group coordinator uses the most
common one. If a member does not provide an assignor, the group coordinator will default to the first one in gr oup. consuner . assi gnors.

Server Side Mode

The server side assignor is pluggable and the client can choose the one that it wants to use by providing its name in the heartbeat request. If the selected
assignor does not exist, the group coordinator will reject the heartbeat with an UNSUPPORTED_ASSIGNOR error. The list of supported assignors will be
configured in the broker configuration.

We will support two assignors out of the box for Apache Kafka:

® range - org.apache.kafka.server.group.consumer.RangeAssignor - An assignor which co-partitions topics.
¢ uniform - org.apache.kafka.server.group.consumer.UniformAssignor - An assignor which uniformly assign partitions amongst the members. This
is somewhat similar to the existing "sticky" assignor.

Note that in both cases, assignors are sticky. The goal is to minimise partition movements.

Client Side Mode
The client side assignment is executed by the consumer. The overall process has the following phases:

® The group coordinator selects a member to run the assignment logic. The selection is explained later in this chapter.

® The group coordinator notifies the member to compute the new assignment by setting the ShouldComputeAssignment field in its next heartbeat
response.

* When the member receives this error, it is expected to call the ConsumerGroupPrepareAssignment API to get the current group metadata and the
current target assignment.

® The member computes the new assignment with the relevant assignor.

® The member calls the ConsumerGrouplnstallAssignment API to install the new assignment. The group coordinator validates it and persists it.

Note that the group coordinator always installs any new valid assignment, even if the group epoch has changed in the mean time, to ensure that the group
can always make progress. We want to avoid the situation where a faulty member could prevent the whole group to move forward. The group coordinator
only allows one inflight assignment at the time.

The chosen member is expected to complete the assignment process within the rebalance timeout. The time on the coordinator side starts ticking when
the member is notified. If the process is not completed within the rebalance timeout, the group coordinator picks up another member to run the assignment.
Note that the previous chosen member is not fenced here because the fencing is only done based on the session.



Metadata Version Handling (KIP-268)

Managing the compatibility of the metadata used by the client side assignors has been a challenge for our powerful users such as Kafka Streams. The
metadata is usually versioned but there is not guarantee in the current protocol which ensures that the elected leader is able to handle all the versions
used in the group. Kafka Streams introduces the so-called version probing (KIP-268) to mitigate this issue. This mechanism basically allows the leader to
downgrade the version used by the other members in the group.

We propose to make the version a first class citizen concept in the new protocol. Every member will advertise the version used to encode their metadata,
usually the highest that they support, and the minimum and the maximum version that they can handle. This allow the group coordinator to reason about
the versions and to pick the member to run the assignment wisely.

The group coordinator will also ensure that any member joining with a non-overlapping version range is rejected with the UNSUPPORTED_ASSIGNOR
error.

Member Selection

The group coordinator can generally pick any members to run the assignment. However, when the members support different version ranges, the group
coordinator must select a member which is able to handle all the supported versions. For instance, if we have three members: A [1-5], B [3-4], C [2-4].
Member A must be selected because it supports all the other versions in the group.

Assignment Validation
Before installing any new assignment, the group coordinator will ensure that the following invariants are met:

® All partitions are assigned.
® A partition is assigned only once.
® All member ids are valid. They must correspond to members in the group.

Note that this validation is made with regarding to the metadata used to compute the assignment. The group may have already advanced to a newer group
epoch - e.g. a member could have left during the assignment computation.

The installation will be rejected with an INVALID_ASSIGNMENT error if the invariants are not held.

Assignment Error

There could be cases where the the client side assignor can not compute a new assignment. For instance, in the context of Kafka Streams, the members
may have a different topology. In this case, the client side assignor can return an error (PartitionAssignor.Assignment#error) to the group coordinator. In
this case, the group coordinator automatically keeps the current target assignment for group.

Member ID

Every member is uniquely identified by a UUID. This is is called the Member ID. This UUID is generated on the server side and given to the member when
it joins the group. It is used in all the communication with the group coordinator and must be kept during the entirely life span of the member (e.g. the
consumer). In that sense, it is similar to an incarnation ID.

Heartbeat & Session

The member uses the ConsumerGroupHeartbeat API to establish a session with the group coordinator. The member is expected to heartbeat every group.
consumer.heartbeat.interval.ms in order to keep its session opened. If it does not heartbeat at least once within the group.consumer.session.timeout.ms,
the group coordinator will kick the member out from the group. group.consumer.heartbeat.interval.ms is defined on the server side and the member is told
about it in the heartbeat response. The group.consumer.session.timeout.ms is also defined on the server side.

Joining & Leaving

The member joins the group by sending an heartbeat with no Member ID and a member epoch equals to 0. He can rejoins the group with a member epoch
equals to 0. He can leaves the group by using a member epoch equals to -1. The member must commit its offsets before leaving.

Fencing

The group coordinator ensures that requests comes from a known Member ID. Any request is rejected with the UNKNOWN_MEMBER_ID error otherwise.
It also ensures that the Member Epoch matches the expected member epoch. If not, the request is rejected with the FENCED_MEMBER_EPOCH error. In
this case, the member is expected to immediately gives up all its partitions and rejoin the group with the same member ID and a member epoch equals to
zero. Details for every API are given in the Public Interfaces section.

Static Membership (KIP-345)

Static membership, introduced in KIP-345, is still supported by this new rebalance protocol. When a member wants to leave temporary — e.g. while being
bounced — it should send an heartbeat with a member epoch equals to -2. This signals to the group coordinator that the member left but will rejoin within
the session timeout. When the member rejoins with the same instance ID, the group coordinator replaces the old member by the new member and gives
back its current assignment.

If the leaving member does not rejoin within the session timeout, the group coordinator kicks it out from the group. If a new member joins with an existing
instance ID before the previous member left, the new member is rejected with a UNRELEASED_INSTANCE_ID error as long as the previous member is
still present.



Consumer Group States

EMPTY

When a consumer group is created or when the last member leaves the group, the consumer group is EMPTY.

ASSIGNING
When the group epoch is larger than the assignment epoch, the consumer group is ASSIGNING.

Consumer groups relying on the server-side assignor (e.g. regular consumers) are not expected to be in this state because the assignment is computed
directly by the Group Coordinator.

RECONCILING

Until all the members have converged to the group epoch, the consumer group is RECONCILING.

STABLE

Once the reconciliation process is completed, the consumer group moves to the STABLE state.

DEAD

Like today, when the group remains EMPTY for a configured period, the group coordinator transitions it to DEAD to delete it.

Dynamic Group Configuration

The new rebalance protocol relies on server side configurations such as group.consumer.heartbeat.interval.ms and group.consumer.session.timeout.ms.
Our goal is to give administrator the ability to use and tweak those settings for their entire consumers fleet. However, it may not always be possible to have
values fitting all workloads. Therefore, we propose to extend the IncrementalAlterConfigs and the DescribeConfigs API to support a new resource type
called GROUP. This allows users to override the default defined by the administrators. The dynamic group configurations are described in the Public
Interfaces section.

The group configurations are stored in the controller like all the other dynamic configurations in the cluster. This allows configurations to be installed
independently from whether the group exists or not. Configurations are also preserved if the group is deleted. In ZK mode, the dynamic group
configurations will be store in the / conf i g/ gr oups znode. In KRaft mode, they are stored in the Conf i gRecor d.

Regex Based Subscription

The group coordinator is responsible of the regex based subscriptions. We will use Google RE2/J to compile and to execute the regular expressions on the
server side. This means that all clients, regardless of their language, will use this common regular expression syntax. This should not be an issue for any
common regular expressions but may require changes if specifics from the language are used.

MetadataVersion / IBP

The new group coordinator will rely on the metadata.version or IBP to enable the new protocol. The exact version will be determined when the feature is
ready.

Fail Over

When the Group Coordinator fails over, the newly elected coordinator will load the state from the __consumer_offsets partition(s). When it is done with
this, it has a few other duties for the newly loaded groups:

It has to setup the session timeouts for all the members (like today).

It has to check whether the topic-partition metadata has changed and potentially trigger a rebalance for the group if it has.

It has to check whether new topics match the regex subscriptions and trigger a rebalance for the group if new topic do.

It has to check whether a new assignment is required for the group (group epoch != assignment epoch). If it is the case, the group coordinator can
directly compute it using the server side assignor or can trigger a client side assignment computation.

Persistence

We will introduce a new set of records to persist the new consumer group type in the existing __consumer_offsets topic. The records are detailed in the
public interfaces section of this document.

Consumer

The semantics of the consumer will remain unchanged after this proposal is implemented. The goal is to swap the implementation of the group membership
Jassignment protocol by the new one.

Feature Flag


https://github.com/google/re2j

A new configuration setting will be used to determine whether the new protocol should be used or not. The feature flag allows the user to control when he
starts using or migrating to the new protocol for its application. This is also required by our migration path as we will require to have the software on a
specific version which is compatible with the new protocol.

In the case where a consumer would try to use the new protocol against a cluster which does not support it, either because the software is too old or
because the feature is not enabled, the consumer would fail starting with a fatal exception.

In the beginning, the new protocol will be disabled by default. We envision enabling it by default in a future major release of Kafka.

Rebalance Process

The rebalance process in the consumer is basically the opposite of the process that was described earlier in this document. The consumer will know at any
point in time its current epoch and the list of partitions that it owns. There are a few cases to consider:

Fenced

If the member is fenced by the group coordinator, it will immediately abandon all its partitions and call ConsumerRebalanceListener#onPartitionsLost. It will
rejoin the group as a new member afterwards.

Revocation

When the member has got a new target assignment, the group coordinator will notify it that it has to revoke partitions if any partitions must be revoked. The
member can determine the revoked partitions by computing the difference between its current local assignment and the assignment received from the
group coordinator. The consumer stops fetching from those revoked partitions and, If auto commit is enabled, commits their offsets. Finally, it calls
ConsumerRebalanceListener#onPartitionsRevoked and inform the group coordinator that the revocation process in its next heartbeat.

Assignment

When the member transitions to its next epoch, it will receives the its epoch, its assigned partitions and its pending partitions from the group coordinator.
When the member transitions to its new epoch, PartitionAssignor#onAssignment is called if a customer assignor assignor is setup.
PartitionAssignor#onAssignment receives the new metadata and the new target assignment for the member. The metadata is final for this epoch. The
target assignment is also final for this epoch and contains partitions that are not revoked yet by other members. Therefore, the assignor does not know
which of them are being fetched or not. It must rely on the ConsumerRebalanceListener for this. Finally,
ConsumerRebalanceListener#onPartitionsAssigned is called with the assigned partitions and the consumer starts fetching those partitions.

Whenever new partitions are assigned to the member within the current epoch, the consumer calls ConsumerRebalanceListener#onPartitionsAssigned
with those. This means that ConsumerRebalanceListener#onPartitionsAssigned can be called multiple times within an epoch. At most, it will be called N
times where N is the number of assigned partitions in the current epoch.

Client-Side Assignor

By default, the consumer will entirely rely on the group coordinator but it will allow specifying a customer assignor on the client-side as already explained in
this document. For this purpose, we propose to introduce a new and optional assignor interface in the Consumer called PartitionAssignor. The interface is
specified in the public interfaces section of this document. The current assignor interface is strongly tied to the current group membership/assignment
protocol so reusing it is not appropriate for two reasons:

®* The new protocol does not really fit in the current interface and its semantic is different; and
® |t seems preferable to let us evolve the current protocol independently if the need arises.

Topic ID and Topic Recreation

With KIP-516, the Consumer already uses topic Ids on the fetch patch and on the metadata path. However, it does not use them for the assignment and
the committed offsets. This KIP closes that gap. The new consumer rebalance protocol works only with topic ids and the OffsetFetch and OffsetCommit
APIs are updated to use topic ids as well. This strengthen the semantic of the Consumer. The consumer will be able to correctly handle topic recreation.
When a topic is deleted, the Consumer will re-resolve the name to get the new topic id. Then, it updates it subscriptions with the new topic id. The
rebalance protocol will resign the old topic id and assign the new one to members so members will consider the topic as a new/different topic. Adding the
topic id to the OffsetFetch and OffsetCommit ensures that the Consumer won't use the old committed offsets with the new topic as well. The processing of
the new topic with start fresh based on the offset reset policy.

Note that we don't plan to update the Consumer's public API to expose topic ids at this stage so end users won't be able to detect the recreations yet. We
might consider doing this in a future KIP.

Deprecate Enforcing Rebalances
Consumer#enforceRebalance will be deprecated and will be a no-op if used when the new protocol is enable. A warning will be logged in this case.

Enforcing a rebalance with the new protocol does not make any sense. Instead, power users will have the ability to trigger a reassignment by either
providing a non-zero reason or by updating the assignor metadata.

Streams

Kafka Streams remains a power user of the consumer so it will continue extending the consumer by providing an implementation of the new assignor
interface. Streams will also rely on a feature flag to enable the new rebalance protocol.



Member Metadata & Assignment Metadata

Member Metadata refers to the metadata provided by a given member from its assignor. Assignment Metadata refers to the metadata computed by the
assignor for the member. The Version, MinimumVersion, MaximumVersion, Reason and Error fields are now first class citizen in the rebalance protocol so
Stream does not have the specify them in the metadata anymore. The schemas for respectively the assignor metadata and the assignment metadata are
detailed in the Public Interfaces section.

Note that Streams may take this opportunity to do further changes to its metadata. We may extend this KIP or do a follow-up KIP in the future for this.

Assignor Behavior

The assignor behavior remains similar to the existing assignor. The major difference is that the assignor must serialize the assignment metadata of each
member with the correct version used by the member. Another difference is that the new assignor must be able to handle the old metadata format as well
during the upgrade from the old to the new protocol. This upgrade path is detailed in the upgrade section of this document.

Member Behavior

Upon receiving the assignment, each member would respectively create, close, or recycle tasks as indicated and update the global assignment
information, like today. We explained earlier that partitions are incrementally assigned to the member when they are revoked by the others. This means
that the assignment metadata may already reference partitions which are not assigned to the member yet. The Streams assignor must consider the
assigned partitions as the source of truth in this case.

Each member encodes the lag of its standby tasks in its metadata. We can not update the lag in every heartbeat request because that would constantly
trigger reassignment in the group. Instead, when a) the task lag has been reduced within the acceptable.recovery.lag threshold or b) the task lag is
consistently increasing for some time, the member should consider triggering a rebalance by sending its next heartbeat with the appropriate encoded
reason and the updated task lags.

Supporting Online Consumer Group Upgrade

Upgrading to the new protocol or downgrading from it is possible by rolling the consumers, assuming that the new protocol is enabled on the server side,
with the correct group.protocol. When the first consumer using the new rebalance protocol joins the group, the group is converted from a generic group to
a consumer group. When the last consumer using the new rebalance protocol leaves the group, the group is converted back to a generic group. Note that
the group epoch starts at the current group generation. During the migration, all the JoinGroup, SyncGroup and Heartbeat calls from the non-upgraded
consumers are translated to the new protocol. How? The idea is to basically reconcile each member individually with the old protocol APIs.

Before explaining how that will work, let's recapitulate how the current protocol workflow. First, the members join or re-join the group with the JoinGroup
API. The JoinGroup request contains the subscriptions, the owned partitions, etc. When all the members are have joined, the group coordinator picks a
leader for the group and sends back the JoinGroup response to all the members. The leader is responsible for computing the assignment. Second, all the
members collects their assignment - computed by the leader - by using the SyncGroup API. In parallel, the members heartbeat with the Heartbeat APl in
order to maintain their session. The Heartbeat API is also used by the group coordinator to inform the members about an ongoing rebalance. All those
interactions are synchronized on the generation of the group. It is important to note that the consumer does not make any assumption about the generation
id. It basically uses what it receives from the group coordinator. At least, this is how the Java client works. The current rebalance protocol supports two
modes: Eager and Cooperative. In the eager mode, the consumer revokes all its partitions before rejoining the group during a rebalance. In the
cooperative mode, the consumer does not revoke any partitions before rejoining the group. However, it revokes the partitions that it does not own anymore
when it receives it new assignment and rejoins immediately if he had to revoke any partitions.

The new protocol relies on the ConsumerGroupHeartbeat API to do all the above. Concretely, the API updates the group state, provides the partitions
owned by the consumer, gets back the assignment, and updates the session. We can remap those to the old protocol as follow: the JoinGroup API
updates the group state and provides the partitions owned, the SyncGroup API gets back the assignment, and the Heartbeat AP| updates the session. The
main difference here is that the JoinGroup and SyncGroup does not run continuously. The group coordinator has to trigger it when it is need by returning
the REBALANCE_IN_PROGRESS error in the heartbeat response.

The idea is to manage each members individually while relying on the new engine to do the synchronization between them. Each member will use

rebalance loops to update the group coordinator and collect their assignment. The group coordinator will ensure that a rebalance is triggered when one
needs to update its assignments. This process is detailed in the next sub-chapters:

Member States
Let's start by defining a state machine for each member:
® PrepareRebalance - The member enters this state when a rebalance is required. The member must rejoin within the rebalance timeout or the
coordinator kicks it out from the group. We will discuss later when a rebalance is required.
® CompletingRebalance - The member enters this state when the join group has been received. The member must sync within the rebalance
timeout or the coordinator kicks it out from the group.
® Stable - The member enters this state when it has completed the rebalance loop.

We use the terminology already use in the current protocol intentionally here in order to facilitate the reasoning.

JoinGroup Handling
The JoinGroup APl is handled as follow:
® The basic validations are applied. The request is rejected with the appropriate error if the validation fails.

© The group must exist.
© The member must exist or be created.



© The embedded protocol must be on version >= 3.
© The generation id must match the current member epoch. The generation id is provided in the embedded protocol.
® The group state is updated if needed.
© The group epoch is incremented if a new assignment is required. See "Group Epoch - Trigger a rebalance" chapter for details about the
rebalance triggers.
© The Topics provided in the embedded consumer protocol are used to update the SubscribedTopicNames.
© The Protocols are converted to Assignors where the UserData become the metadata and the version is set to -1.
® The current member assignment is updated if needed:
© If the member has revoked all its partitions or the required partitions, the member can transition to its next epoch. The target assignment
becomes the current assignment. The group coordinator replies with the new member epoch as the generation id.
o If the member has to revoke partitions, the group coordinator replies with the current member epoch as the generation id.
®* The member transitions to CompletingRebalance state.

SyncGroup Handling
The SyncGroup APl is handled as follow:

® The basic validations are applied.

© The group must exist.

© The member must exist.

© The generation id must match the current member epoch. The generation id is provided in the embedded protocol.

® The group coordinator replies with the current assignment. There are two cases to consider here:

o If the member epoch is smaller than the target epoch, the coordinator replies with the intersection between the current assignment and
target assignment. This is used to revoke the partitions not owned anymore. In this case, we know that the member will rejoins the group
if it revokes partitions. That will automatically trigger another rebalance to collect the newly assigned partitions.

© If the member epoch is equals to the target epoch, the coordinator replies with the current assignment - the partitions not revoked by
other members yet.

® The group coordinator serializes the assignment with the embedded consumer protocol.
® The member transitions to Stable state.

Heartbeat Handling
The Heartbeat API is handled as follow:
® The basic validations are applied.
© The group must exist.
© The member must exist.
O The generation id must match the current member epoch. The generation id is provided in the embedded protocol.

® The member session is updated.
® The group coordinator replies with REBALANCE_IN_PROGRESS if the member is in the PrepareRebalance; NONE is used otherwise.

Rebalance Triggers
The group coordinator will trigger a rebalance in the following cases:

® A new assignment is installed. In this case, all non-upgraded members must be rebalanced.
® A member is rebalanced when all its newly assigned partitions have been revoked by other members.

Public Interfaces

This section lists the changes impacting the public interfaces.

KRPC

New Errors

® FENCED_MEMBER_EPOCH - The member epoch is fenced by the coordinator. The member must abandon all its partitions and rejoins.

® STALE_MEMBER_EPOCH - The member epoch is stale. The member must retry after receiving its updated member epoch via the
ConsumerGroupHeartbeat API.

® UNRELEASED_INSTANCE_ID - The instance ID is still used by another member. The member must leave first.

® UNSUPPORTED_ASSIGNOR - The assignor used by the member or its version range are not supported by the group.

ConsumerGroupHeartbeat API
The ConsumerGroupHeartbeat API is the new core API used by consumers to form a group. The API allows members to advertise their subscriptions,

their state, their assignors, and their owned partitions. The group coordinator uses it to assign/revoke partitions to/from members. This API is also used as
a liveness check.

Request Schema

The member must set all the (top level) fields when it joins for the first time or when an error occurs (e.g. request timed out). Otherwise, it is expected to
only fill in the fields which have changed since the last heartbeat.



"api Key": TBD,

"type": "request",
"listeners": ["zkBroker", "broker"],
"nane": "Consuner G oupHeart beat Request",
"val i dVersions": "0",
"flexi bl eVersions": "0+",
"fields": [
{ "nanme": "Groupld", "type": "string", "versions": "O+", "entityType": "groupld",
"about": "The group identifier." },
{ "nanme": "Menberld", "type": "string", "versions": "0+",
"about": "The nmenber id generated by the coordinator. The menber id nust be kept during the entire
lifetine of the menber." },
{ "nane": "Menber Epoch", "type": "int32", "versions": "0+",
"about": "The current nmenber epoch; 0 to join the group; -1 to |eave the group." },
{ "name": "lInstanceld", "type": "string", "versions": "0+", "nullabl eVersions": "0+", "default": "null",
"about": "null if not provided or if it didn't change since the last heartbeat; the instance Id
ot herwi se." },
{ "name": "Rackld", "type": "string", "versions": "O+", "nullableVersions": "0+", "default": "null",
"about": "null if not provided or if it didn't change since the last heartbeat; the rack ID of consuner
otherwise." },
{ "nane": "Rebal anceTi meout Ms", "type": "int32", "versions": "O+", "default": -1,
"about": "-1 if it didn't chance since the | ast heartbeat; the maximumtinme in mlliseconds that the
coordinator will wait on the nenber to revoke its partitions otherw se." },
{ "nanme": "SubscribedTopi cNanes", "type": "[]string", "versions": "0+", "nullabl eVersions": "0+",
"default": "null",
"about": "null if it didn't change since the |ast heartbeat; the subscribed topic nanes otherw se." },
{ "nane": "SubscribedTopi cRegex", "type": "string", "versions": "O0+", "nullabl eVersions": "0+",
"default": "null",
"about": "null if it didn't change since the | ast heartbeat; the subscribed topic regex otherw se" },
{ "nanme": "ServerAssignor", "type": "string", "versions": "0+", "nullableVersions": "0+", "default":
"nul ",
"about": "null if not used or if it didn't change since the |last heartbeat; the server side assignor to
use otherwise." },
{ "name": "dientAssignors", "type": "[]Assignor", "versions": "O0+", "nullableVersions": "0+", "default":
"null",
"about": "null if not used or if it didn't change since the |ast heartbeat; the list of client-side
assignors otherwise.", "fields": [
{ "nanme": "Nane", "type": "string", "versions": "O0+",
"about": "The nane of the assignor." },
{ "nanme": "M ni nunVersion", "type": "intl1l6", "versions": "0+",
"about": "The m ni num supported version for the netadata." },
{ "nanme": "Maxi munVersion", "type": "int16", "versions": "O0+",
"about": "The maxi num supported version for the netadata." },
{ "nanme": "Reason", "type": "int8", "versions": "O+",
"about": "The reason of the netadata update." },
{ "nanme": "MetadataVersion", "type": "intl1l6", "versions": "0+",
"about": "The version of the netadata." },
{ "nane": "MetadataBytes", "type": "bytes", "versions": "0+",
"about": "The netadata." }
1},
{ "nanme": "TopicPartitions", "type": "[]TopicPartitions", "versions": "0+", "nullabl eVersions": "0+",
"default": "null",
"about": "null if it didn't change since the | ast heartbeat; the partitions owned by the menber.",
"fields": [
{ "nanme": "Topicld", "type": "uuid", "versions": "O+",
"about": "The topic ID." },
{ "name": "Partitions", "type": "[]int32", "versions": "0+",
"about": "The partitions." }
1}

Required ACL

® Read Group

Request Validation



INVALID_REQUEST is returned should the request not obey to the following invariants:

Groupld must be non-empty.

Memberld must be non-empty.

MemberEpoch must be >=-1.

Instanceld, if provided, must be non-empty.

RebalanceTimeoutMs must be larger than zero in the first heartbeat request.
SubscribedTopicNames or SubscribedTopicRegex must be, at minimum, in the first heartbeat request when member epoch is 0.
SubscribedTopicRegex must be a valid regular expression.

ServerAssignor and ClientAssignors cannot be used together.

Assignor.Name must be non-empty.

Assignor.MinimumVersion must be >= -1.

Assignor.MaximumVersion must be >= 0 and >= Assignor.MinimumVersion.

Assignor.Version must be in the >= Assignor.MinimumVersion and <= Assignor.MaximumVersion.

UNSUPPORTED_ASSIGNOR is returned should the request not obey to the following invariants:

® ServerAssignor must be supported by the server.
® ClientAssignors' version range must overlap with the other members in the group.

Request Handling
When the group coordinator handle a ConsumerGroupHeartbeat request:

1. Lookups the group or creates it.
2. Creates the member should the member epoch be zero or checks whether it exists. If it does not exist, UNKNOWN_MEMBER_ID is returned.
3. Checks whether the member epoch matches the member epoch in its current assignment. FENCED_MEMBER_EPOCH is returned otherwise.
The member is also removed from the group.
® There is an edge case here. When the group coordinator transitions a member to its target epoch, the heartbeat response with the new
member epoch may be lost. In this case, the member will retry with the member epoch that he knows about and its request will be
rejected with a FENCED_MEMBER_EPOCH. This is not optimal. Instead, the group coordinator could accept the request if the partitions
owned by the members are a subset of the target patrtitions. If it is the case, it is safe to transition the member to its target epoch again.
4. Updates the members informations if any. The group epoch is incremented if there is any change. See "Group Epoch - Trigger a rebalance”
chapter for details about the rebalance triggers.
5. Reconcile the member assignments as explained earlier in this document.

Response Schema

The group coordinator will only set the Assignment field until the member acknowledges that it has converged to the desired assignment. This is done to
ensure that the members converge to the target assignment.

{
"api Key": TBD,
"type": "response",
"name": "Consumer G oupHeart beat Response”,
"val i dVersions": "0",
"flexi bl eVersions": "0+",

/] Supported errors:

/1 - GROUP_AUTHORI ZATI ON_FAI LED
/1 - NOT_COORDI NATOR

/] - COORDI NATOR_NOT_AVAI LABLE
// - COORDI NATOR_LQOAD | N_PROGRESS
/1 - | NVALI D_REQUEST

/1 - UNKNOMN_ MEMBER | D

// - FENCED_MEMBER _EPOCH

/'l - UNSUPPORTED_ASSI GNOR

/1 - UNRELEASED | NSTANCE_I D

/1 - GROUP_MAX_SI ZE_REACHED

"fields": [
{ "name": "ThrottleTi meMs", "type": "int32", "versions": "O0O+",
"about": "The duration in mlliseconds for which the request was throttled due to a quota violation, or
zero if the request did not violate any quota." },
{ "name": "ErrorCode", "type": "intl1l6", "versions": "O0+",
"about": "The top-level error code, or O if there was no error" },
{ "name": "ErrorMessage", "type": "string", "versions": "0+", "nullabl eVersions": "0+", "default": "null",
"about": "The top-level error nessage, or null if there was no error." },
{ "name": "Menberld", "type": "string", "versions": "0+", "nullableVersions": "0+", "default": "null",
"about": "The menber id generated by the coordinator. Only provi ded when the nmenber joins with
Menber Epoch == 0." },
{ "name": "MenberEpoch", "type": "int32", "versions": "0+",
"about": "The nmenber epoch." },
{ "nanme": "Shoul dConput eAssi gnnment", "type": "bool", "versions": "0+",
"about": "True if the menber should conpute the assignnent for the group." },

{ "name": "Heartbeat!|nterval Ms", "type": "int32", "versions": "O0+",



"about": "The heartbeat interval in mlliseconds." },

{ "name": "Assignment", "type": "Assignnent", "versions": "O0+", "nullableVersions": "0+", "default": "null",
"about": "null if not provided; the assignnent otherwise.", "fields": [
{ "name": "Error", "type": "int8", "versions": "O0+",
"about": "The assigned error." },
{ "name": "AssignedTopicPartitions", "type": "[]TopicPartitions", "versions": "0+",
"about": "The partitions assigned to the nenber that can be used i mediately." },
{ "name": "Pendi ngTopi cPartitions", "type": "[]TopicPartitions", "versions": "0+",
"about": "The partitions assigned to the nenber that cannot be used because they are not rel eased by
their former owners yet." },
{ "name": "MetadataVersion", "type": "intl1l6", "versions": "O+",
"about": "The version of the netadata." },
{ "name": "MetadataBytes", "type": "bytes", "versions": "0+",
"about": "The assigned netadata." }
1}
I
"comonStructs": [
{ "name": "TopicPartitions", "versions": "0+", "fields": [
{ "name": "Topicld", "type": "uuid", "versions": "O0+",
"about": "The topic ID." },
{ "name": "Partitions", "type": "[]int32", "versions": "O0+",
"about": "The partitions." }
1}

Response Handling

If the response contains no error, the member will reconcile its current assignment towards its new assignment. It does the following:

1. It updates its member epoch.
2. It computes the difference between the old and the new assignment to determine the revoked partitions and the newly assignment partitions.

There should be either revoked partitions or newly assignment partitions. The protocol never does both together.
a. It revokes the partitions, commit all the offsets, and calls ConsumerRebalanceListener#onPartitionsRevoked.
b. It assigns the new partitions, calls PartitionAssignor#onAssignment if one is defined and calls
ConsumerRebalanceListener#onPartitionsAssigned.
3. After a revocation, It sends the next heartbeat immediately to acknowledge it.

If the response has ShouldComputeAssignment field set to true, the consumer starts the assignment process.

Upon receiving the UNKNOWN_MEMBER_ID or FENCED_MEMBER_EPOCH error, the consumer abandon all its partitions and rejoins with the same
member id and the epoch 0.

Upon receiving the UNRELEASED_INSTANCE_ID error, the consumer should fail.

ConsumerGroupPrepareAssignment API

The ConsumerGroupPrepareAssignment API will be used by the consumer to get the information to feed its client-side assignor.

Request Schema

{
"api Key": TBD,
"type": "request",
"listeners": ["zkBroker", "broker"],
"name": "Consumer G oupPr epar eAssi gnnment Request ",
"val i dVersions": "0",
"fl exi bl eVersions": "0+",
"fields": [
{ "name": "Goupld", "type": "string", "versions": "0+", "entityType": "groupld",
"about": "The group identifier." },
{ "name": "Menberld", "type": "string", "versions": "O0+",
"about": "The nenber id assigned by the group coordinator." },
{ "name": "Menber Epoch", "type": "int32", "versions": "0+",
"about": "The menber epoch." }



Required ACL

® Read Group

Request Validation

INVALID_REQUEST is returned should the request not obey to the following invariants:

® Groupld must be non-empty.
® Memberld must be non-empty.
® MemberEpoch must be >= 0.

Request Handling

When the group coordinator handle a ConsumerGroupPrepareAssignmentRequest request:

O wWNE

. Checks whether the group exists. If it does not, GROUP_ID_NOT_FOUND is returned.
. Checks whether the member exists. If it does not, UNKNOWN_MEMBER_ID is returned.

. Returns the group state of the group.

Response Schema

. Checks whether the member epoch matches the current member epoch. If it does not, STALE_MEMBER_EPOCH is returned.
. Checks whether the member is the chosen one to compute the assignment. If it does not, UNKNOWN_MEMBER_ID is returned.

{
"api Key": TBD,
"type": "response",
"name": "Consuner G oupPr epar eAssi gnnent Response”,
"val i dVersions": "0",
"fl exi bl eVersions": "0+",
/1 Supported errors:
/1 - GROUP_AUTHORI ZATI ON_FAI LED
/1 - NOT_COORDI NATOR
/] - COORDI NATOR_NOT_AVAI LABLE
/1 - COORDI NATOR_LOAD | N_PROGRESS
/1 - 1 NVALI D_REQUEST
/1 - 1NVALI D_GROUP_I D
/1 - GROUP_I D_NOT_FOUND
/1 - UNKNOWN_MEMBER_I D
/1 - STALE_MEMBER_EPOCH
"fields": [
{ "name": "ThrottleTi meMs", "type": "int32", "versions": "O+",
"about": "The duration in mlliseconds for which the request was throttled due to a quota violation, or
zero if the request did not violate any quota." },
{ "name": "ErrorCode", "type": "int1l6", "versions": "O0+",
"about": "The top-level error code, or O if there was no error" },
{ "name": "ErrorMessage", "type": "string", "versions": "0+", "nullabl eVersions": "0+", "default": "null",
"about": "The top-level error nessage, or null if there was no error." },
{ "name": "G oupEpoch", "type": "int32", "versions": "O0+",
"about": "The group epoch." },
{ "name": "AssignorNane", "type": "string", "versions": "0+",
"about": "The sel ected assignor." },
{ "name": "Menbers", "type": "[]Menber", "versions": "0+",
"about": "The nmenbers.", "fields": [
{ "nane": "Menberld", "type": "string", "versions": "O0+",
"about": "The nmenber ID." },
{ "name": "MenberEpoch", "type": "int32", "versions": "0+",
"about": "The menber epoch." },
{ "name": "lInstanceld", "type": "string", "versions": "0+", "nullableVersions": "0+", "default": "null",
"about": "The menber instance ID. " },
{ "name": "Rackld", "type": "string", "versions": "O+", "nullableVersions": "0+", "default": "null",
"about": "The menber instance ID." },
{ "nane": "SubscribedTopiclds", "type": "[Juuid", "versions": "O0+",
"about": "The subscribed topic IDs." },
{ "name": "Assignor", "type": "Assignor", "versions": "0+",
"about": "The information of the selected assignor"”,
"fields": [
{ "name": "Reason", "type": "int8", "versions": "O0+",
"about": "The reason of the netadata update." },
{ "name": "MetadataVersion", "type": "int16", "versions": "O0+",
"about": "The version of the netadata." },

{ "name": "MetadataBytes", "type": "bytes", "versions": "0+",



"about": "The assignor netadata." }

1},

{ "name": "TopicPartitions", "type": "[]TopicPartition", "versions": "0O+",
"about": "The target topic-partitions of the menber.",
"fields": [

{ "name": "Topicld", "type": "uuid", "versions": "0+",
"about": "The topic ID." },
{ "name": "Partitions", "type": "[]int32", "versions": "0+",
"about": "The partitions." }
1}
1},
{ "name": "Topics", "type": "[]Topi cMetadata", "versions": "O0+",
"about": "The topic-partition netadata.",
"fields": [
{ "name": "Topicld", "type": "uuid", "versions": "O0+",
"about": "The topic ID." },
{ "name": "Topi cName", "type": "string", "versions": "O0+",
"about": "The topic nane." },
{ "name": "NunPartitions", "type": "int32", "versions": "0+",
"about": "The nunber of partitions." }
1}

Response Handling
If the response contains no error, the member calls the client side assignor with the group state.
Upon receiving the UNKNOWN_MEMBER_ID error, the consumer abandon the process.

Upon receiving the STALE_MEMBER_EPOCH error, the consumer retries when receiving its next heartbeat response with its member epoch.

ConsumerGrouplinstallAssignment API

The ConsumerGrouplnstallAssignment API will be used by the consumer to install a new assignment for the group. The new assignment is the result of
the client-side assignor.

Request Schema

{
"api Key": TBD,
"type": "request",
"listeners": ["zkBroker", "broker"],
"name": "Consumer G oupl nst al | Assi gnnment Request ",
"val i dVersions": "0",
"flexi bl eVersions": "0+",
"fields": [
{ "name": "Goupld", "type": "string", "versions": "O+", "entityType": "groupld",
"about": "The group identifier." },
{ "name": "Menberld", "type": "string", "versions": "O0+",
"about": "The menber id assigned by the group coordinator." },
{ "name": "MenberEpoch", "type": "int32", "versions": "0+",
"about": "The menber epoch." },
{ "name": "G oupEpoch", "type": "int32", "versions": "0+",
"about": "The group epoch." },
{ "name": "Error", "type": "int8", "versions": "O0+",
"about": "The assignnent error; or zero if the assignnent is successful." },

{ "name": "Menbers", "type": "[]Menber", "versions": "0+",
"about": "The menbers.", "fields": [

{ "nanme": "Menberld", "type": "string", "versions": "O0+",
"about": "The menber ID." },
{ "nanme": "Partitions", "type": "[]TopicPartition", "versions": "O0+",
"about": "The assigned topic-partitions to the nmenber.",
"fields": [
{ "nanme": "Topicld", "type": "uuid", "versions": "O0+",
"about": "The topic ID." },
{ "nanme": "Partitions", "type": "[]int32", "versions": "0+",
"about": "The partitions." }



{ "nanme": "MetadataVersion", "type": "int32", "versions": "O0+",

"about": "The netadata version." }
{ "name": "MetadataBytes", "type": "bytes", "versions": "0+",
"about": "The netadata bytes." }

Required ACL

® Read Group

Request Validation
INVALID_REQUEST is returned should the request not obey to the following invariants:

® Groupld must be non-empty.
® Memberld must be non-empty.
® MemberEpoch must be >= 0.

Request Handling
When the group coordinator handle a ConsumerGrouplnstallAssignmentRequest request:

. Checks whether the group exists. If it does not, GROUP_ID_NOT_FOUND is returned.

. Checks whether the member exists. If it does not, UNKNOWN_MEMBER_ID is returned.

. Checks whether the member epoch matches the current member epoch. If it does not, STALE_MEMBER_EPOCH is returned.

. Checks whether the member is the chosen one to compute the assignment. If it does not, UNKNOWN_MEMBER_ID is returned.
. Validates the assignment based on the information used to compute it. If it is not valid, INVALID_ASSIGNMENT is returned.

. Installs the new target assignment.

OO WNE

Response Schema

{
"“api Key": TBD,
"type": "response",
"name": "Consumer G oupl nst al | Assi gnnent Response”,
"val i dVersions": "0",
"flexi bl evVersions": "0+",

/] Supported errors:

I/ - GROUP_AUTHORI ZATI ON_FAI LED
/1 - NOT_COORDI NATOR

/1 - COORDI NATOR_NOT_AVAI LABLE
// - COORDI NATOR_LQOAD | N_PROGRESS
/1 - 1 NVALI D_REQUEST

/1 - I NVALI D_GROUP_I D

/1 - GROUP_I D_NOT_FOUND

/1 - UNKNOMN_MEMBER | D

I/ - STALE_MEMBER_EPOCH

/1 - 1 NVALI D_ASSI GNVENT

"fields": [

{ "name": "ThrottleTi meMs", "type": "int32", "versions": "O0O+",

"about": "The duration in mlliseconds for which the request was throttled due to a quota violation,
zero if the request did not violate any quota." },

{ "name": "ErrorCode", "type": "intl1l6", "versions": "O0+",
"about": "The top-level error code, or O if there was no error" },

{ "name": "ErrorMessage", "type": "string", "versions": "0+", "nullabl eVersions": "0+", "default": "null",
"about": "The top-level error nessage, or null if there was no error." }

Response Handling
If the response contains no error, the member is done with the assignment process.
Upon receiving the STALE_MEMBER_EPOCH error, the consumer retries when receiving its next heartbeat response with its member epoch.

Upon receiving any other errors, the consumer abandon the process.



ConsumerGroupDescribe API

Request Schema

{
"api Key": TBD,
"type": "request",
"listeners": ["zkBroker", "broker"],
"name": "Consumer G oupDescri beRequest",
"val i dVersions": "0",
"flexi bl eVersions": "0+",
"fields": [
{ "name": "Gouplds", "type": "[]string", "versions": "0+", "entityType": "groupld",
"about": "The names of the groups to describe" },
{ "name": "IncludeAuthorizedQperations", "type": "bool", "versions": "0+",
"about": "Whether to include authorized operations." }
]
}

Required ACL
® Read Group

Request Validation

INVALID_REQUEST is returned should the request not obey to the following invariants:
® Grouplds must be non-empty.

Request Handling

When the group coordinator handle a ConsumerGroupDescribeRequest request:

® Checks whether the group ids exists. If it does not, GROUP_ID_NOT_FOUND is returned.
® Looks up the groups and returns the response.

Response Schema

{
"api Key": 71,
"type": "response",
"nane": "Consuner G oupDescri beResponse"”,
"val i dVersions": "0",
"flexibleVersions": "0+",

/1 Supported errors:
/1 - GROUP_AUTHORI ZATI ON_FAI LED
/1 - NOT_COORDI NATOR
/1 - COORDI NATOR_NOT_AVAI LABLE
/1 - COORDI NATOR_LOAD | N_PROGRESS
/1 - 1 NVALI D_REQUEST
/1 - I NVALI D_GROUP_I D
/1 - GROUP_I D_NOT_FOUND
"fields": [
{ "name": "ThrottleTi meMs", "type": "int32", "versions": "O+",

"about": "The duration in mlliseconds for which the request was throttled due to a quota violation,

zero if the request did not violate any quota." },
{ "name": "G oups", "type": "[]DescribedG oup", "versions": "O+",
"about": "Each described group.",
"fields": [
{ "name": "ErrorCode", "type": "intl1l6", "versions": "O0O+",
"about": "The describe error, or O if there was no error." },
{ "nanme":
"nul ",

"about": "The top-level error nessage, or null if there was no error." }

{ "name": "Goupld", "type": "string", "versions": "0+", "entityType": "groupld",

"about": "The group ID string." },
{ "name": "G oupState", "type": "string", "versions": "0+",
"about": "The group state string, or the enpty string." },

{ "name": "G oupEpoch", "type": "int32", "versions": "0+",

"Error Message", "type": "string", "versions": "0+", "null abl eVersions":

or



"about": "The group epoch." },

{ "name": "Assignment Epoch", "type": "int32", "versions": "O0+",
"about": "The assignnent epoch." },
{ "name": "AssignorName", "type": "string", "versions": "0+",
"about": "The sel ected assignor." },
{ "name": "Menbers", "type": "[]Menber", "versions": "O0+",
"about": "The nenbers.",
"fields": [
{ "nanme": "Menberld", "type": "uuid", "versions": "O0+",
"about": "The nenber ID." },
{ "name": "lInstanceld", "type": "string", "versions": "0+", "nullabl eVersions": "0+", "default":
"null",
"about": "The menber instance ID. " },
{ "name": "Rackld", "type": "string", "versions": "O0+", "nullableVersions": "0+", "default": "null",
"about": "The menber rack ID." },
{ "name": "MenberEpoch", "type": "int32", "versions": "0+",
"about": "The current nenber epoch." },
{ "nanme": "dientld", "type": "string", "versions": "O0+",
"about": "The client ID." },
{ "name": "dientHost", "type": "string", "versions": "0+",
"about": "The client host." },
{ "name": "SubscribedTopi cNanes", "type": "[]string", "versions": "O0+",
"about": "The subscribed topic nanes." },
{ "nanme": "SubscribedTopi cRegex", "type": "string", "versions": "O0+", "nullabl eVersions": "0+",
“default": "null",
"about": "the subscribed topic regex otherwise or null of not provided." },
{ "name": "Assignnent", "type": "Assignnent", "versions": "0+",
"about": "The current assignnment." },
{ "nanme": "TargetAssignment", "type": "Assignnment", "versions": "O0+",
"about": "The target assignment." },
{ "nanme": "AuthorizedOperations", "type": "int32", "versions": "3+", "default": "-2147483648",
"about": "32-bit bitfield to represent authorized operations for this group." }
1}
1,
"commonStructs": [
{ "name": "Assignment", "versions": "O+", "fields": [
{ "nanme": "Partitions", "type": "[]TopicPartitions", "versions": "0+",
"about": "The assigned topic-partitions to the nember.", "fields": [
{ "name": "Topicld", "type": "uuid", "versions": "O0+",
"about": "The topic ID." },
{ "name": "Topi cName", "type": "string", "versions": "O0+",
"about": "The topic nane." },
{ "name": "Partitions", "type": "[]int32", "versions": "O0+",
"about": "The partitions." }
1},
{ "name": "Error", "type": "int8", "versions": "O+",
"about": "The assigned error." },
{ "name": "MetadataVersion", "type": "int32", "versions": "O0+",
"about": "The assignor netadata version." }
{ "nane": "MetadataBytes", "type": "bytes", "versions": "0+",
"about": "The assignor netadata bytes." }
1}
]
}

Response Handling

Nothing particular.
ListGroups API
The existing ListGroups API will be extended to support the notion of group types and to support the new group states.

Request Schema

The TypeskFilter field is introduced. It allows listing groups of certain types.

{
"api Key": 16,



"type": "request",

"listeners": ["zkBroker", "broker"],
"name": "ListG oupsRequest”,
/1 Version 1 and 2 are the sane as version 0.
11
/1 Version 3 is the first flexible version.
11
/1 Version 4 adds the StatesFilter field (KIP-518).
/1
/1 Version 5 adds the TypesFilter field (KIP-848).
"val i dVersions": "0-5",
"flexi bl eVersions": "3+",
"fields": [
{ "name": "StatesFilter", "type": "[]string", "versions": "4+",
"about": "The states of the groups we want to list. If enpty all groups are returned with their state." },
{ "name": "TypesFilter", "type": "[]string", "versions": "5+",
"about": "The types of the groups we want to list. If enpty all groups are returned" }
]

Required ACL

® Describe Cluster

Request Validation

No particular changes.

Request Handling

The new types filter is handled.

Response Schema

The GroupType field is introduced. It represents the type of the group.

{
"api Key": 16,
"type": "response",
"name": "ListG oupsResponse"”,
// Version 1 adds the throttle tine.
/1

/1 Starting in version 2, on quota violation, brokers send out
/'l responses before throttling.

/1
/1 Version 3 is the first flexible version.
Il
/1 Version 4 adds the GroupState field (KIP-518).
11
/1 Version 5 adds the GoupType field (KIP-848).
"val i dVersions": "0-5",
"fl exi bl eVersi ons": "3+",
"fields": [
{ "name": "ThrottleTi meMs", "type": "int32", "versions": "1+",
"ignorable": true,
"about": "The duration in mlliseconds for which the request was throttled due to a quota violation, or
zero if the request did not violate any quota." },
{ "name": "ErrorCode", "type": "int1l6", "versions": "O0+",
"about": "The error code, or O if there was no error." },
{ "name": "G oups", "type": "[]ListedG oup", "versions": "O+",
"about": "Each group in the response.", "fields": [
{ "nanme": "Goupld", "type": "string", "versions": "O0+",

"entityType": "groupld",
"about": "The group ID." },

{ "nanme": "Protocol Type", "type": "string", "versions": "0+",
"about": "The group protocol type." },

{ "nanme": "GroupState", "type": "string", "versions": "4+", "ignorable": true,
"about": "The group state nane." },

{ "name": "G oupType", "type": "string", "versions": "5+", "ignorable": true,

"about": "The group type nane." }



Response Handling

No changes.

OffsetCommit API

The version of the APl is bumped to 9 to add support for topic ids. The request can either use topic ids or topic names. The consumer will only use topic

ids when they are available whereas the admin client will continue to use topic names as per its API.

Request Schema

{
"api Key": 8,
"type": "request",
"listeners": ["zkBroker", "broker"],
"name": "O fset Conmit Request”,
/1 Version 1 adds tinestanp and group nmenbership information, as well as the commit tinestanp.
11
/1 Version 2 adds retention tinme. It renoves the commit tinestanp added in version 1.
/1
/1 Version 3 and 4 are the same as version 2.
I
/1 Version 5 renpves the retention tinme, which is now controlled only by a broker configuration.
11
/1 Version 6 adds the | eader epoch for fencing.
11
/1 version 7 adds a new field called grouplnstanceld to indicate nenber identity across restarts.
/1
/1 Version 8 is the first flexible version.
I
/1 Version 9 adds Topicld field (KIP-848).
"val i dVersions": "0-9",
"fl exi bl eVersions": "8+",
"fields": [
{ "name": "Goupld", "type": "string", "versions": "0+", "entityType": "groupld",
"about": "The unique group identifier." },
/1 Renaned field.
{ "name": "CenerationldOr Menber Epoch", "type": "int32", "versions": "1+", "default": "-1", "ignorable":
true,
"about": "The generation of the group if the generic group protocol or the nmenber epoch if the consumer
protocol ." },
{ "name": "Menberld", "type": "string", "versions": "1+", "ignorable": true,
"about": "The nmenber |D assigned by the group coordinator." },
{ "name": "G ouplnstanceld", "type": "string", "versions": "7+",
"nul | abl eVersions": "7+", "default": "null",
"about": "The unique identifier of the consuner instance provided by end user." },
{ "name": "RetentionTi meMs", "type": "int64", "versions": "2-4", "default": "-1", "ignorable": true,
"about": "The time period in ns to retain the offset.” },
{ "name": "Topics", "type": "[] O fsetComm t Request Topi ¢c", "versions": "O0+",
"about": "The topics to commt offsets for.", "fields": [
/1 Updated field.
{ "name": "Name", "type": "string", "versions": "O+", "nullableVersions": "9+", "default": "null",
"entityType": "topicNanme",
"about": "The topic nane."},
/1 New field.
{ "name": "Topicld", "type": "uuid", "versions": "9+", "about": "The unique topic ID" },
{ "name": "Partitions", "type": "[]Offset Commit RequestPartition", "versions": "0+",
"about": "Each partition to commt offsets for.", "fields": [
{ "name": "Partitionlndex", "type": "int32", "versions": "0+",
"about": "The partition index." },
{ "name": "CommittedOffset", "type": "int64", "versions": "O0O+",
"about": "The message offset to be commtted." },
{ "name": "CommittedLeader Epoch", "type": "int32", "versions": "6+", "default": "-1", "ignorable": true,
"about": "The | eader epoch of this partition." },

/1 CommitTi nestanp has been renoved fromv2 and |ater.



{ "name": "Comm tTi nestanp", "type": "int64", "versions": "1", "default": "-1",

"about": "The tinestanp of the conmit." },
{ "name": "Comm ttedMetadata", "type": "string", "versions": "O0+", "null abl eVersions": "0+",
"about": "Any associated netadata the client wants to keep." }

Required ACL

® Read Group

Request Validation
INVALID_REQUEST is returned should the request not obey to the following invariants:

® A topic has both a name and an ID set.

Request Handling

The Memberld and the GenerationldOrMemberEpoch are verified. STALE_MEMBER_EPOCH or UNKNOWN_MEMBER_ID is returned accordingly.

Response Schema

{
"api Key": 8,
"type": "response",
"name": " O fset Conmi t Response”,
/1 Versions 1 and 2 are the same as version O.
/1l
/1 Version 3 adds the throttle tine to the response.
/1l

// Starting in version 4, on quota violation, brokers send out responses before throttling.

11

/1 Versions 5 and 6 are the same as version 4.

/1

/1 Version 7 offsetConm t Request supports a new field called grouplnstanceld to indicate nenber identity
across restarts.

11

/1 Version 8 is the first flexible version.

/1

/1 Version 9 adds Topicld field and can return STALE MEMBER EPOCH, UNKNOMN_MEMBER_I D

/1 and UNKNOWN_TOPI C_ID errors (KIP-848).

"val i dVersions": "0-9",
"flexi bl evVersions": "8+",
"fields": [
{ "name": "ThrottleTi meMs", "type": "int32", "versions": "3+", "ignorable": true,
"about": "The duration in mlliseconds for which the request was throttled due to a quota violation, or
zero if the request did not violate any quota." },
{ "name": "Topics", "type": "[]OfsetConmi t ResponseTopic", "versions": "O0+",
"about": "The responses for each topic.", "fields": [
/1 Updated field.
{ "nane": "Nane", "type": "string", "versions": "O0+", "nullableVersions": "9+", "default": "null",
"entityType": "topicNane",
"about": "The topic nane."},
/1 New field.
{ "nanme": "Topicld", "type": "uuid", "versions": "9+", "about": "The unique topic ID" },
{ "nanme": "Partitions", "type": "[] O fsetCommi t ResponsePartition", "versions": "0+",
"about": "The responses for each partition in the topic.", "fields": [
{ "name": "Partitionlndex", "type": "int32", "versions": "0+",
"about": "The partition index." },
{ "name": "ErrorCode", "type": "intl1l6", "versions": "O+",
"about": "The error code, or O if there was no error." }
1}
1}
]



Response Handling

Upon receiving the STALE_MEMBER_EPOCH error, the consumer retries when receiving its next heartbeat response with its member epoch.

OffsetFetch API

The version of the API is bumped to 9 to add support for topic ids. The request can either use topic ids or topic names. The consumer will only use topic
ids when they are available whereas the admin client will continue to use topic names as per its API.

Request Schema

{
"api Key": 9,
"type": "request",
"listeners": ["zkBroker", "broker"],
"name": "O fset Fet chRequest ",
/1 In version 0, the request read offsets from zZK
11
/] Starting in version 1, the broker supports fetching offsets fromthe internal __consuner_offsets topic.
/1
/] Starting in version 2, the request can contain a null topics array to indicate that offsets
/1 for all topics should be fetched. It also returns a top |evel error code
/1 for group or coordinator |evel errors.
11
/!l Version 3, 4, and 5 are the sane as version 2.
11
/1 Version 6 is the first flexible version.
/1
/1 Version 7 is adding the require stable flag.
11
/1 Version 8 is adding support for fetching offsets for multiple groups at a tine
11
/1 Version 9 adds Generationl dO Menber Epoch, Menberld and Topicld fields (KIP-848).
"val i dVersions": "0-9",
"fl exi bl eVersi ons": "6+",
"fields": [
{ "name": "Goupld", "type": "string", "versions": "0-7", "entityType": "groupld",
"about": "The group to fetch offsets for." },
/1 New fields.
{ "name": "GCenerationldO Menber Epoch", "type": "int32", "versions": "9+", "default": "-1", "ignorable":
true,
"about": "The generation of the group." },
{ "name": "Menberld", "type": "string", "versions": "9+", "ignorable": true,
"about": "The nenber ID assigned by the group coordinator." },
/1 End of new fields.
{ "name": "Topics", "type": "[]OfsetFetchRequestTopic", "versions": "0-7", "nullableVersions": "2-7",
"about": "Each topic we would like to fetch offsets for, or null to fetch offsets for all topics.",
"fields": [
{ "name": "Name", "type": "string", "versions": "0-7", "entityType": "topicNanme",
"about": "The topic nanme."},
{ "name": "Partitionlndexes", "type": "[]int32", "versions": "O0-7",
"about": "The partition indexes we would like to fetch offsets for." }
1},
{ "name": "G oups", "type": "[]OfsetFetchRequest G oup", "versions": "8+",
"about": "Each group we would like to fetch offsets for", "fields": [
{ "nanme": "groupld", "type": "string", "versions": "8+", "entityType": "groupld",
"about": "The group ID."},
{ "nanme": "Topics", "type": "[]OfsetFetchRequest Topics", "versions": "8+", "nullabl eVersions": "8+",
"about": "Each topic we would like to fetch offsets for, or null to fetch offsets for all topics.",
"fields": [
/1 Updated field.
{ "name": "Nane", "type": "string", "versions": "8+", "nullableVersions": "9+", "default": "null",
"entityType": "topicNanme",
"about": "The topic nane."},
/1 New field.
{ "name": "Topicld", "type": "uuid", "versions": "9+", "about": "The unique topic ID" },
{ "name": "Partitionlndexes", "type": "[]int32", "versions": "8+",
"about": "The partition indexes we would like to fetch offsets for." }
1}

1},



{ "name": "RequireStable", "type": "bool", "versions": "7+", "default": "false",
"about": "Whether broker should hold on returning unstable offsets but set a retriable error code for the
partitions."}
]
}

Required ACL

® Describe Group

Request Validation
INVALID_REQUEST is returned should the request not obey to the following invariants:

® A topic has both a name and an ID set.

Request Handling

The Memberld and the GenerationldOrMemberEpoch are verified. STALE_MEMBER_EPOCH, UNKNOWN_MEMBER_ID or ILLEGAL_GENERATION is
returned accordingly.

The admin client is not expected to provide the Memberld nor the GenerationldOrMemberEpoch.

Response Schema

{
"api Key": 9,
"type": "response",
"name": "Of set Fet chResponse”,
/1 Version 1 is the same as version O.
11
/1 Version 2 adds a top-level error code.
/1
/1 Version 3 adds the throttle tine.
I/

[/l Starting in version 4, on quota violation, brokers send out responses before throttling.
;; Version 5 adds the | eader epoch to the commtted of fset.

;; Version 6 is the first flexible version.

;; Version 7 adds pending of fset commit as new error response on partition |evel.

5; Version 8 is adding support for fetching offsets for nultiple groups

;; Version 9 adds Topicld field and can return STALE_MEMBER EPCCH, UNKNOWN_MEMBER | D,

/1 | LLEGAL_GENERATI ON, and UNKNOWN TOPIC_ID errors.

"val i dVersions": "0-8",
"fl exi bl eVersions": "6+",
"fields": [
{ "name": "ThrottleTi meMs", "type": "int32", "versions": "3+", "ignorable": true,
"about": "The duration in nmlliseconds for which the request was throttled due to a quota violation, or

zero if the request did not violate any quota." },
{ "name": "Topics", "type": "[] O fsetFetchResponseTopic", "versions": "O0-7",

"about": "The responses per topic.", "fields": [
{ "nanme": "Nane", "type": "string", "versions": "0-7", "entityType": "topi cNane",
"about": "The topic nane." },
{ "nanme": "Partitions", "type": "[]OfsetFetchResponsePartition", "versions": "0-7",
"about": "The responses per partition", "fields": [
{ "name": "Partitionlndex", "type": "int32", "versions": "0-7",
"about": "The partition index." },
{ "name": "CommittedOffset", "type": "int64", "versions": "O0-7",
"about": "The committed message offset." },
{ "name": "CommittedLeader Epoch", "type": "int32", "versions": "5-7", "default": "-1",
"ignorable": true, "about": "The | eader epoch." },
{ "name": "Metadata", "type": "string", "versions": "0-7", "nullabl eVersions": "0-7",
"about": "The partition nmetadata." },
{ "name": "ErrorCode", "type": "int1l6", "versions": "0-7",
"about": "The error code, or O if there was no error." }



1},

{ "name": "ErrorCode", "type": "intl1l6", "versions": "2-7", "default": "0", "ignorable": true,
"about": "The top-level error code, or O if there was no error." },
{ "name": "Groups", "type": "[]OfsetFetchResponseG oup", "versions": "8+",
"about": "The responses per group id.", "fields": [
{ "name": "groupld", "type": "string", "versions": "8+", "entityType": "groupld",
"about": "The group ID." },
{ "name": "Topics", "type": "[]OfsetFetchResponseTopics", "versions": "8+",
"about": "The responses per topic.", "fields": [
{ "name": "Nane", "type": "string", "versions": "8+", "nullableVersions": "9+", "default":
"entityType": "topicNane",
"about": "The topic nane."},
{ "name": "Topicld", "type": "uuid", "versions": "9+", "about": "The unique topic ID" },
{ "name": "Partitions", "type": "[]OfsetFetchResponsePartitions", "versions": "8+",
"about": "The responses per partition", "fields": [
{ "name": "Partitionlndex", "type": "int32", "versions": "8+",
"about": "The partition index." },
{ "nane": "CommittedOfset"”, "type": "int64", "versions": "8+",
"about": "The committed nmessage offset." },
{ "nanme": "ConmittedLeader Epoch", "type": "int32", "versions": "8+", "default": "-1",
"ignorable": true, "about": "The |eader epoch." },
{ "name": "Metadata", "type": "string", "versions": "8+", "nullabl eVersions": "8+",
"about": "The partition netadata." },
{ "nanme": "ErrorCode", "type": "intl6", "versions": "8+",
"about": "The partition-level error code, or O if there was no error." }
1}
1},
{ "name": "ErrorCode", "type": "intl1l6é", "versions": "8+", "default": "O0",
"about": "The group-level error code, or O if there was no error." }

1}
]
}

Response Handling

"nul 1",

Upon receiving the STALE_MEMBER_EPOCH error, the consumer retries when receiving its next heartbeat response with its member epoch.

DescribeConfigs API
Request Schema
The schema is the same but the ResourceType field can be set to GROUP (16).

Required ACL

® Describe Config on the group.

Request Validation

No changes.

Reqguest Handling

The new GROUP resource type is handled.

Response Schema

No changes.

Response Handling

No changes.

AlterIncrementalConfigs API

The APl is the same but supports a new resource type: GROUP (16). When GROUP is used, the resource name corresponds to the group id.

Request Schema



The schema is the same but the ResourceType field can be set to GROUP (16).

Required ACL

® Alter Config on the group.

Request Validation

No changes.

Request Handling

The new GROUP resource type is handled.

Response Schema

No changes.

Response Handling

No changes.

Records

This section describes the new record types required for the new protocol. The storage layout is based on the data model described earlier in this
document.

As explained earlier, they will be persisted in the __consumer_offsets compacted topic. The compacted topic based storage requires a dedicated key type
per record type in order for the compaction to work. The current protocol already uses versions from 0 to 2 (included) for the keys.

Group Metadata

Groups can be rather large so we propose to use several records to store a group in order to not be limited by the maximum batch size (1MB by default).
Therefore we propose to store group metadata with two records types: the ConsumerGroupMetadata and the ConsumerGroupMemberMetadata.

A group with X members will be stored with X+2 records. One ConsumerGroupMemberMetadata per member, one ConsumerGroupPartitionMetadata, and
one ConsumerGroupMetadata for the group at the end. Atomicity is not a concern here. All the records can be applied independently.

Moreover, the whole group does not necessarily have to be written for every epoch. Members who have not changed could be omitted as the compacted
topic will retain their previous state anyway.

When a member is deleted, a tombstone for it is written to the partition.

ConsumerGroupMetadataKey

{
"type": "data",
"nane": "Consumer G oupMet adat aKey",
"val i dVersions": "3",
"fl exi bl eVersi ons": "none",
"fields": [
{ "name": "Goupld", "type": "string", "versions": "3" }
]
}

ConsumerGroupMetadataValue

{
"type": "data",
"nane": "Consuner GroupMet adat aVal ue",
"val i dVersions": "0",
"fl exi bl eVersions": "0+",
"fields": [
{ "name": "Epoch", "versions": "O0+", "type": "int32" }
1.
}

Note that the Epoch is always the latest epoch of the group.



ConsumerGroupPartitionMetadataKey

"type": "data",

"nane": "Consuner GroupPartitionMetadat aKey",
"val i dVersions": "4",

"fl exi bl eVersi ons": "none",

"fields": [

{ "name": "Goupld", "type": "string", "versions":

ConsumerGroupPartitionMetadataValue

"type": "data",

"nanme": "Consuner GroupPartitionMetadataVal ue",
"val i dVersions": "0",

"fl exi bl eVersions": "0+",

"fields": [

{ "name": "Epoch", "versions": "0+", "type": "int32" },

{ "name": "Topics", "versions": "0+",
"type": "[]Topi cMetadata", "fields": [
{ "name": "Topicld", "versions": "O+", "type":
{ "name": "NunPartitions", "versions": "O+", "

1}

Note that the Epoch is always the latest epoch of the group.

ConsumerGroupMemberMetadataKey

"type": "data",
"nane": "Consuner G oupMenber Met adat aKey",
"val i dVersions": "5",
"fl exi bl eVersi ons": "none",
"fields": [
{ "name": "Goupld", "type": "string", "versions":

{ "name": "Menberld", "type": "string", "versions":

ConsumerGroupMemberMetadataValue

"type": "data",
"nane": "Consuner G oupMenber Met adat aVal ue",
"val i dVersions": "0",
"fl exibl eVersions": "0+",
"fields": [
{ "name": "G oupEpoch", "versions": "O0+", "type":

name":
"name": "Rackld", "versions": "O0+", "nullabl eVer
nanme": "dientHost", "versions": "0+", "type":
"name": "Subscri bedTopi cNames", "versions": "O0+"
"Subscri bedTopi cRegex", "versions": "0+"
"Assignors", "versions": "0+",

"type": "[]Assignor", "fields": [

e e Nan Rt N Racn)

"uui d"
type":

"5" },
")

"int32"

"I nstanceld", "versions": "0+", "null abl eVersions":

sions":

"4y

b

"int32" }

h

"o+,

"type": "string" },

"0+", "type": "str i ng" } y

nane": "Clientld", "versions": "O0+", "type": "string" },

"string" },

, "type":
, "type":

{ "name": "Nane", "versions": "0+", "type": "string"

"M ni nunVer si on", "versions": "0+",
"Maxi mumVer si on", "versions": "O0+",
"Reason", "versions": "0+", "type":

"type":
"type":
"int8"

b
"int16"
"int16"

b

"[1string" },
"string" },



{ "name": "Version", "versions": "0+", "type":
{ "name": "Metadata", "versions": "O+", "type": "bytes" }

Note that the GroupEpoch is always the latest epoch of the group.

Target Assignment

The target assignment is stored in N + 1 records where N is the number of members in the group.

“int16" },

The records for the members are written first and

followed by the assignment metadata. When a new assignment is computed, the group coordinator will compare it with the current assignment and only
write the difference between the two assignments to the ___consumer_offsets partition. The assignment must be atomic so the group coordinator will
ensure that all the records are written in a single batch. This limit the size of the batch to 1MB (the default value). Given the incremental nature of the

protocol, 1MB should be sufficient in most case here.

ConsumerGroupTargetAssignmentMetadataKey

{
"type": "data",
"nane": "Consuner G oupTar get Assi gnnment Met adat aKey",
"val i dVersions": "6",
"fl exi bl eVersi ons": "none",
"fields": [
{ "name": "G oupld", "type": "string", "versions": "6" }
]
}

ConsumerGroupTargetAssignmentMetadataValue

{
"type": "data",
"nanme": "Consuner GroupTar get Assi gnnent Met adat aVal ue",
"val i dVersions": "0",
"fl exi bl eVersi ons": "0+",
"fields": [
{ "name": "Assignment Epoch", "versions": "0+", "type": "int32" },
]
}

The AssignmentEpoch corresponds to the group epoch used to compute the assignment. It is not necessarily the most recent group epoch because the
assignment is computed asynchronously when a client-side assignor is used. When a client side assignor is used, the assignment is computed
asynchronously. While it is computed for the group at epoch X, the group may have already advanced to epoch X+1 due to another event (e.g. new
member joined). In this case, we have chosen to install the assignment computed for epoch X and to trigger a new assignment computation right away.

ConsumerGroupTargetAssignmentMemberKey

{

"type": "data",

"nane": "Consumer G oupTar get Assi gnnment Menber Key",

"val i dversions": "7",

"fl exi bl eVersions": "none",

"fields": [

{ "name": "Goupld", "type": "string", "versions": "7" },
{ "name": "Menberld", "type": "string", "versions": "7" }
]

}

ConsumerGroupTargetAssignmentMemberValue

{
"type': "data",
"nane": "Consuner G oupTar get Assi gnment Menber Val ue",
"val i dVersions": "0",

"flexibleVersions": "0+",



"fields": [

{ "name": "Error", "versions": "0+", "type": "int8" },
{ "name": "TopicPartitions", "versions": "O0+",
"type": "[]TopicPartition", "fields": [
{ "name": "Topicld", "versions": "0+", "type": "uuid" },
{ "name": "Partitions", "versions": "0+", "type": "[]int32" }
1},
{ "name": "MetadataVersion", "versions": "0+", "type": "int16" },
{ "name": "MetadataBytes", "versions": "O+", "type": "bytes" }

Current Member Assignment

The current member assignment represents, as the name suggests, the current assignment of a given member.

When a member is deleted from the group, a tombstone for it is written to the partition.

ConsumerGroupCurrentMemberAssignmentKey

{
"type": "data",
"nane": "Consuner G oupCurrent Menber Assi gnnent Key",
"val i dVersions": "8",
"fl exi bl eVersi ons": "none",
"fields": [
{ "name": "Goupld", "type": "string", "versions": "8" },
{ "nanme": "Menberld", "type": "string", "versions": "8" },
]
}
ConsumerGroupCurrentMemberAssignmentValue
{
"type": "data",
"nane": "Consuner G oupCurrent Menber Assi gnnent Val ue",
"val i dversions": "0",
"fl exibl eVersions": "0+",
"fields": [
{ "name": "MenberEpoch", "versions": "O+", "type": "int32" },
{ "name": "Error", "versions": "0+", "type": "int8" },
{ "name": "TopicPartitions", "versions": "O0+",
"type": "[]TopicPartition", "fields": [
{ "name": "Topicld", "versions": "0+", "type": "uuid" },
{ "name": "Partitions", "versions": "O+", "type": "[]int32" }
1},
{ "name": "MetadataVersion", "versions": "0+", "type": "int1l6" },
{ "name": "MetadataBytes", "versions": "O+", "type": "bytes" }
1.
}
Offsets
OffsetCommitValue
{
"type": "data",
"name": "O f set Conmit Val ue",
"val i dVersions": "0-4",
"flexibleVersions": "4+",
"fields": [
{ "name": "offset", "type": "int64", "versions": "O+" },
{ "name": "leaderEpoch", "type": "int32", "versions": "3+", "default":
{ "name": "netadata", "type": "string", "versions": "0+" },
{ "name": "commi tTi nestanp", "type": "int64", "versions": "O0+" },

-1,

"ignorabl e":

true },



{ "name": "expireTi mestanp", "type": "int64", "versions": "1", "default": -1, "ignorable": true },
/1 Adds Topicld field.
{ "name": "topicld", "type": "uuid", "versions": "4", "ignorable": true }
]
}

Broker API

The new PartitionAssignor interface will be introduced on the server side. Two implementations will be provided out of the box: RangeAssignor (range) and
UniformAssignor (uniform).

package org. apache. kaf ka. conmon. errors;
public class PartitionAssignor Exception extends Api Exception {

public PartitionAssignorException(String nessage) {
super (nmessage) ;

}

public PartitionAssignorException(String message, Throwabl e cause) {
super (nessage, cause);

}

package org. apache. kaf ka. server. group. consuner;
public interface PartitionAssignor {

cl ass Assi gnment Spec {
/**
* The nmenbers keyed by menber id.
*/
Map<String, Assignnment Menber Spec> nenbers;

/**
* The topics' netadata keyed by topic id
*/
Map<Uui d, Assi gnment Topi cMet adat a> t opi cs;

}

cl ass Assi gnnment Menber Spec {
/**
* The instance ID if provided.
*/

Optional <String> instanceld;

/**

* The rack IDif provided.
*/

Optional <String> rackld;

/*-k

* The topics that the menber is subscribed to.
*/

Col | ection<String> subscri bedTopi cs;

/**
* The current target partitions of the nenber.
*
/
Col | ecti on<Topi cPartition> targetPartitions;

}

cl ass Assi gnnment Topi cMet adata {
/**
* The topic nane.
*/
String topi cNang;



* The nunmber of partitions.
*/
int nunPartitions;

}

class G oupAssignnent {
/**

* The nmenber assignnments keyed by menber id.
*/
Map<String, MenberAssi gnnent > nenbers;
}

cl ass Menber Assi gnnent {

/**

* The target partitions assigned to this nmenber.
*/

Col | ecti on<Topi cPartition> targetPartitions;

/**

* Uni que nanme for this assignor.
*/

String name();

/**
* Performthe group assignnent given the current nenbers and
* topic netadata.

* @ar am assi gnnent Spec The assi gnment spec.

* @eturn The new assi gnment for the group.

*/

G oupAssi gnnent assi gn( Assi gnnent Spec assi gnnent Spec) throws PartitionAssi gnor Excepti on;

Broker Metrics

Existing generic group metrics have been migrated, with the same metric names except for
NumGroups which reported the number of generic groups. This metric changed to
kafka.server:type=group-coordinator-metrics,name=group-count,protocol={consumer|generic}
® number of groups based on type where type is the rebalance protocol
kafka.server:type=group-coordinator-metrics,name=partition-count,state={loading|active|failed}
® number of __consumer_offsets partitions based on state
kafka.server:type=group-coordinator-metrics,name=event-queue-size
® event accumulator queue size
kafka.server:type=group-coordinator-metrics,name=consumer-group-count,state={empty|assigning|reconciling|stable|dead}
® number of consumer groups based on state
consumer group rebalances sensor

® kafka.server:type=group-coordinator-metrics,name=consumer-group-rebalance-rate
* kafka.server:type=group-coordinator-metrics,name=consumer-group-rebalance-count

partition load sensor: __consumer_offsets partition load time

® kafka.server:type=group-coordinator-metrics,name=partition-load-time-max
® kafka.server:type=group-coordinator-metrics,name=partition-load-time-avg

thread idle ratio sensor: thread busy - idle ratio

® kafka.server:type=group-coordinator-metrics,name=thread-idle-ratio-min
® kafka.server:type=group-coordinator-metrics,name=thread-idle-ratio-avg



Broker Configurations

New properties in the broker configuration.

Name Type Default Doc
group.coordinator.  int 1 The number of threads used to run the state machines.
threads
group.consumer. int 45s The timeout to detect client failures when using the consumer group protocol.
session.timeout.
ms
group.consumer. int 45s The minimum session timeout.
min.session.
timeout.ms
group.consumer. int 60s The maximum session timeout.
max.session.
timeout.ms
group.consumer. int 5s The heartbeat interval given to the members.
heartbeat.interval.
ms
group.consumer. int 5s The minimum heartbeat interval.
min.heartbeat.
interval.ms
group.consumer. int 15s The maximum heartbeat interval.
max.heartbeat.
interval.ms
group.consumer. int MaxValue The maximum number of consumers that a single consumer group can
max.size accommodate.
group.consumer. list org.apache.kafka.server.group.consumer. The server side assignors as a list of full class names. The first one in the list is
assignors UniformAssignor, org.apache.kafka.server.group. considered as the default assignor to be used in the case where the consumer

consumer.RangeAssignor

Group Configurations

New dynamic group properties.

Name Type Default
group.consumer.session.timeout.ms int 45s
group.consumer.heartbeat.interval.ms | int 5s

Consumer API

New PartitionAssignor interface

does not specify an assignor.

Doc

The timeout to detect client failures when using the consumer group protocol.

The heartbeat interval given to the members.

The new PartitionAssignor interface will be introduced to replace the ConsumerPartitionAssignor interface. The interface is defined as follow:

package org. apache. kaf ka. cl i ents. consuner;

public interface PartitionAssignor {

class Metadata {

/**

* The netadata version.
*/

int version;

/**

* The netadata bytes.
*/

Byt eBuf f er bytes;

cl ass Assi gnnment Spec {
/**

* The menbers keyed by menber id.



*/
Map<String, Assignnent Menber Spec> nenbers;

/*-k
* The topics' netadata keyed by topic id
*/
Map<Uui d, Assi gnnment Topi cMet adat a> t opi cs;
}

cl ass Assi gnment Menber Spec {

/**
* The instance ID if provided.
*/

Opti onal <String> instancel d;

/**

* The rack IDif provided.
*/

Optional <String> rackld;

/**

* The topics that the nenber is subscribed to.
*/

Col | ection<String> subscri bedTopi cs;

/**
* The reason reported by the menber.
*/
byte reason;

/*-k
* The nmetadata reported by the nenber.
*/

Met adat a net adat a;

/*-k
* The current target partitions of the nenber.
*
/
Col | ecti on<Topi cPartition> targetPartitions;

}

cl ass Assi gnnment Topi cMet adata {
/**

* The topic nane.
*/
String topi cName;

/**
* The nunber of partitions.
*/
int nunPartitions;

}

class G oupAssignnent {

/*-k
* The assignment error.
*/

byte error;

/*-k
* The menber assignments keyed by menber id.
*/
Map<String, Menber Assi gnnent > nenbers;
}

cl ass Menber Assi gnnent {
/**
* The target partitions assigned to this nmenber.
*/
Col | ecti on<Topi cPartition> targetPartitions;



/**

* The net adat a.
*/

Met adat a net adat a;

cl ass Assi gnor Met adata {
/**
* The reason reported by the assignor.
*/
byte reason;

/**

* The netadata reported by the assignor.
*/

Met adat a net adat a;

}

/**

* Uni que nanme for this assignor.
*/

String name();

/**
* The mi ni mum versi on.
*/

int mni munVersion();

/**
* The maxi mum ver si on.
*/

int maxi munVer si on();

/**

* Return assignor netadata that will be sent to the assignor.
*/

Assi gnor Met adat a et adat a() ;

| **

* Performthe group assignnent given the current nmenbers and
* topic netadata.

*

* @aram assi gnnent Spec The assi gnment spec.

* @eturn The new assignnent for the group.

*/

GroupAssi gnnment assi gn( Assi gnnment Spec assi gnnment Spec) ;

/**

* Cal | back which is invoked when the nenber received a new assi gnment
* fromthe assignor/group coordinator. This is called once per epoch

* and contains the target partitions for this nenbers. This neans that
* partitions may not be assigned to the menber yet. The rebal ance

* |istener nust be used to know this.

*

* @aram byte The error reported by the assignor.

* @aram assi gnnent The assignnment conputed by the assignor.

* @aram consumer GroupMet adat a The group net adat a.

*/

voi d onAssi gnnent (byte error, MenberAssignment assignnent, Consuner GroupMet adata consuner G oupMet adat a) ;

New SubscriptionPattern class

We need to differentiate Google RE2/J regular expression from the java.util.regex.Pattern in our public APIs so we propose to introduce the
SubscriptionPattern class for this purpose. This class is just a POJO as all the validation is on the server side.

package org. apache. kaf ka. cli ents. consuner;

| **



* Represents a regular expression used to subscribe to topics. The pattern
* nust be a Google RE2/J conpatible pattern.
*/
public class SubscriptionPattern {
final private String pattern;

public Pattern(final pattern) {
this.pattern = pattern;

}

public String pattern() {
return this.pattern;

}

New Consumer methods

We introduce two new methods to subscribe with a SubscriptionPattern.

public interface Consuner<K, V> extends Cl oseable {

/**
* @ee Kaf kaConsuner#subscribe(Pattern, ConsunerRebal anceli stener)
*/
voi d subscri be(SubscriptionPattern pattern, ConsunerRebal anceLi stener call back);

/**

* @ee Kaf kaConsuner#subscribe(Pattern)

*/

voi d subscri be(SubscriptionPattern pattern);

Deprecate Consumer methods

The following methods will be deprecated:
Consumer#tenforeRebalance
Consumer#enforeRebalance(String)

L]

L]

® Consumer#subscribe(Pattern)

® Consumer#subscribe(Pattern, ConsumerRebalanceListener)

Deprecate ConsumerPartitionAssignor interface

The ConsumerPartitionAssignor interface will be deprecated in a future (major) release.

Deprecate Consumer configurations
The following configurations will be deprecated:
® partition.assignment.strategy

® session.timeout.ms
® heartbeat.interval.ms

Consumer Configurations

Name Type Default Doc
group.protocol enum generic A flag which indicates if the new protocol should be used or not. It could be: generic or consumer
group.remote. string null The server side assignor to use. It cannot be used in conjunction with group.local.assignor. nul | means that the choice of the
assignor assignor is left to the group coordinator.
grot_Jp.IocaI. list empty The list of client side (local) assignors as a list of full class hames. It cannot be used in conjunction with group.remote.assignor.
assignors

Streams Member Metadata and Assignment Metadata



The changes here are mainly informative at this stage. They show how we could structure the Streams' metadata. We may decide to leverage this change
to do more changes.

Member Metadata Schema

This is the schema of the metadata advertised by each member.

Name Type Doc
Processld uuid / static Identity of the instance that may have multiple consumers.
UserEndPoint | bytes / static Used for cross-client communication.
ClientTags map / static Used for rack-aware assignment algorithm.

TopologyHash | uuid / dynamic | Only updatable when r eason is not zero.

TaskLag array / dynamic = Only updatable when r eason is not zero.

Member Metadata Reasons

None (0)

Shutdown (1)
WarmUpReady (2)
WarmUpFailed (3)
TopologyChanged (4)

Assignment Metadata Schema

Name Type Doc
ActiveTasks list Local assignment for this consumer.
StandbyTasks map Local standby tasks for this consumer.
WarmupTasks map Local warming up tasks for this consumer.
PartitionsByHost = map Global assignment information used for 1Q.

Assignment Metadata Errors

None (0)

Shutdown (1)
AssignmentError (2)
InconsistentTopology (3)

Streams API

New Topology methods

All the Topology#addSource methods using java.util.regex.Pattern will get a corresponding overload using SubscriptionPattern.

Deprecated methods
The following methods will be deprecated:

Topology#addSource(String, Pattern)

Topology#addSource(AutoOffsetReset, String, Pattern)

Topology#addSource(TimestampExtractor, String, Pattern)

Topology#addSource(AutoOffsetReset, TimestampExtractor, String, Pattern)
Topology#addSource(String, Deserializer, Deserializer, Pattern)
Topology#addSource(AutoOffsetReset, String, Deserializer, Deserializer, Pattern)
Topology#addSource(AutoOffsetReset, String, TimestampExtractor, Deserializer, Deserializer, Pattern)

Streams Configurations

Name Type Default Doc

group.protocol = enum generic A flag which indicates if the new protocol should be used or not. It could be: generic or consumer



Admin API

Admin#listConsumerGroups

The Admin#listConsumerGroups will be extended to support querying group types and retrieving/querying the new group states.

public class ListConsunerG oupsOptions extends Abstract Options<Li st Consuner G oupsOpti ons> {

| **

* |f types is set, only groups with these types will be returned.

*/

public ListConsumer G oupsOptions withTypes(Set<String> types) {

this.types = types;
}

| **

* Returns the list of Types that are requested or enpty if no types

* have been specified.

*/

public Set<String> types() {
return types;

}

public class Consumer G oupListing {

| *x*

* Consunmer Group type, generic by default.

*/
public String type() {
return type;

}

publ i c enum Consuner G oupState {
UNKNOWN( * Unknown™ ) ,

PREPARI NG_REBALANCE( " Pr epar i ngRebal ance"),
COVPLETI NG_REBALANCE( " Conpl et i ngRebal ance"),

STABLE(" St abl e"),

DEAD( " Dead"),

EMPTY(" Enpty"),

ASSI GNI NG " Assi gni ng"),
RECONCI LI NG " Reconci ling");

Admin#describeConsumerGroups

The Admin#describeConsumerGroups will be extended to expose the new information related to the new protocol.

public class Consumer G oupDescription {
public String type() {
return type;
}
}

public class MenberDescription {

| **

* The current assignment of the menber.

*
/
publ i c Menber Assi gnnment assignnent () {}

| *x*

* The target assignnment of the menber.
*/

Provi ded for both generic group and consuner group.

Provi ded only for consuner group.

public Optional <Menber Assi gnment > t ar get Assi gnnent () {}



class Metadata {

/**
* The metadata version.
*/
int version;

/**
* The nmetadata bytes.
*/
Byt eBuf f er bytes;
}

public class MenberAssi gnnent {

/**
* The partitions.
*/
Set <Topi cPartition> topicPartitions;
/**
* The error reported by the assignor. Provided only if the group is a ConsunerG oup type.
*/
byte error;
/**
* The assigned netadata. Provided only if the group is ConsunerGoup type.
*/
Opt i onal <Met adat a> net adat a;

Admin#incremental AlterConfigs and Admin#describeConfigs

The GROUP resource type is added.

public final class ConfigResource {

| **

* Type of resource.
*/
public enum Type {
GROUP((byte) 16), BROKER LOGCER((byte) 8), BROKER((byte) 4), TOPIC((byte) 2), UNKNOW( (byte) 0);
}

kafka-consumer-groups

--type

The kafka-consumer-group command line tool will be extended to support the —type filter which allows to list or to describe groups implementing a specific
type.

kaf ka- consuner - gr oups. sh --boot strap-server |ocal host: 9092 --list --type <conmma separated |ist of types>

kaf ka- consuner - gr oups. sh -—-boot strap-server |ocal host: 9092 --describe --type <comma separated |ist of types>

--validate-regex

The kafka-consumer-group command line tool will be extended to support the —validate-regex which allows to verify the regular expression use by a group
to subscribe to topics.

kaf ka- consuner - gr oups. sh --boot strap-server |ocal host: 9092 --val i date-regex <pattern>

Case Studies



All the examples shown in this chapter are based on the in-memory representation of the group coordinator.

Basic

Let’s look at a few examples to illustrate the rebalance logic. Let's assume that the group is subscribed to the topic foo which has 3 partitions.
Let’s start with an empty group:

® Group (epoch=0)
© Empty

® Target Assignment (epoch=0)
© Empty

® Member Assignment
© Empty

Member A joins the group. The coordinator bumps the group epoch to 1, adds A to the group, and creates an empty member assignment.

® Group (epoch=1)
© A
® Target Assignment (epoch=0)
© Empty
®* Member Assignment
© A - epoch=0, partitions=[], pending-partitions=[]

The coordinator computes and installs the new target assignment. All the partitions are assigned to A.

® Group (epoch=1)
oA
® Target Assignment (epoch=1)
© A - partitions=[foo-0, foo-1, foo-2]
® Member Assignment
o A - epoch=0, partitions=[], pending-partitions=[]

When A heartbeats, the group coordinator transitions it to its target epoch/assignment because it does not have any partitions to revoke. The group
coordinator updates the member assignment and replies with the new epoch 1 and all the partitions.

® Group (epoch=1)
oA
® Target Assignment (epoch=1)
© A - partitions=[foo-0, foo-1, foo-2]
® Member Assignment
© A - epoch=1, partitions=[foo-0, foo-1, foo-2], pending-partitions=[]

Member B joins the group. The coordinator adds the member to the group and bumps the group epoch to 2.

® Group (epoch=2)
o A
°© B
® Target Assignment (epoch=1)
© A - partitions=[foo-0, foo-1, foo-2]
® Member Assignment
© A - epoch=1, partitions=[foo-0, foo-1, foo-2], pending-partitions=[]
o B - epoch=0, partitions=[], pending-partitions=[]

The coordinator computes and installs the new target assignment.

® Group (epoch=2)
oA
° B
® Target Assignment (epoch=2)
O A - partitions=[foo-0, foo-1]
O B - partitions=[foo-2]
® Member Assignment
© A - epoch=1, partitions=[foo-0, foo-1, foo-2], pending-partitions=[]
© B - epoch=0, partitions=[], pending-partitions=[]

At this point B can transitions to epoch 2 but cannot get foo-2 until A revokes it.
® Group (epoch=2)
° A

°© B
® Target Assignment (epoch=2)
© A - partitions=[foo-0, foo-1]
© B - partitions=[foo-2]
® Member Assignment
© A - epoch=1, partitions=[foo-0, foo-1, foo-2], pending-partitions=[]
© B - epoch=2, partitions=[], pending-partitions=[foo-2]

When A heartbeats, the group coordinator instructs it to revoke foo-2.



When A heartbeats again and acknowledges the revocation, the group coordinator transitions it to epoch 2 and releases foo-2.

® Group (epoch=2)
° A
° B
® Target Assignment (epoch=2)
O A - partitions=[foo-0, foo-1]
O B - partitions=[fo0-2]
® Member Assignment
© A - epoch=2, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=2, partitions=[], pending-partitions=[foo-2]

When B heartbeats, he can now gets foo-2.

® Group (epoch=2)
o A
°© B
® Target Assignment (epoch=2)
© A - partitions=[foo-0, foo-1]
O B - partitions=[foo-2]
® Member Assignment
© A - epoch=2, partitions=[foo-0, foo-1]
© B - epoch=2, partitions=[foo-2], pending-partitions=[]

Member C joins the group. The coordinator adds the member to the group and bumps the group epoch to 3.

® Group (epoch=3)
° A
° B
o C
® Target Assignment (epoch=2)
© A - partitions=[foo-0, foo-1]
© B - partitions=[foo-2]
® Member Assignment
© A - epoch=2, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=2, partitions=[foo-2], pending-partitions=[]
© C - epoch=0, partitions=[], pending-partitions=[]

The coordinator computes and installs the new target assignment.

® Group (epoch=3)
° A
° B
o C
® Target Assignment (epoch=3)
O A - partitions=[fo0-0]
© B - partitions=[foo-2]
O C - partitions=[foo-1]
® Member Assignment
© A - epoch=2, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=2, partitions=[foo-2], pending-partitions=[]
O C - epoch=0, partitions=[], pending-partitions=[]

When B heartbeats, the group coordinator transitions it to epoch 3 because B has no partitions to revoke. It persists the change and reply.

® Group (epoch=3)
° A
°© B
o C
® Target Assignment (epoch=3)
© A - partitions=[foo-0]
O B - partitions=[foo-2]
O C - partitions=[foo-1]
® Member Assignment
© A - epoch=2, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=3, partitions=[foo-2], pending-partitions=[]
O C - epoch=0, partitions=[], pending-partitions=[]

When C heartbeats, it transitions to epoch 3 but cannot get foo-1 yet.

® Group (epoch=3)
° A
°B
°C
® Target Assignment (epoch=3)
o A - partitions=[foo-0]
O B - partitions=[foo-2]
O C - partitions=[foo-1]
®* Member Assignment



© A - epoch=2, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=3, partitions=[foo-2], pending-partitions=[]
O C - epoch=3, partitions=[], pending-partitions=[foo-1]

When A heartbeats, the group coordinator instructs it to revoke foo-1.
When A heartbeats again and acknowledges the revocation, the group coordinator transitions it to epoch 3 and releases foo-1.
® Group (epoch=3)
oA

°B
°C
® Target Assignment (epoch=3)
O A - partitions=[foo-0]
O B - partitions=[foo-2]
O C - partitions=[foo-1]
®* Member Assignment
© A - epoch=3, partitions=[foo-0], pending-partitions=[]
© B - epoch=3, partitions=[foo-2], pending-partitions=[]
O C - epoch=3, partitions=[foo-1], pending-partitions=[]

All the members have eventually advanced to the group epoch (3).

Incremental Revocation & Assignment
Let's imagine a group with two members and six partitions.

® Group (epoch=21)
° A
°© B
® Target Assignment (epoch=21)
© A - partitions=[foo-0, foo-1, foo-2]
© B - partitions=[foo-3, foo-4, foo-5]
® Member Assignment
© A - epoch=21, partitions=[foo-0, foo-1, foo-2], pending-partitions=[]
© B - epoch=21, partitions=[foo-3, foo-4, foo-5], pending-partitions=[]

C joins the group. The group coordinator adds it, bumps the group epoch, create the member assignment, and computes the target assignment.

® Group (epoch=22)
oA
° B
°C
® Target Assignment (epoch=22)
O A - partitions=[foo-0, foo-1]
O B - partitions=[foo-3, foo-4]
© C - partitions=[foo-2, foo-5]
® Member Assignment
© A - epoch=21, partitions=[foo-0, foo-1, foo-2], pending-partitions=[]
© B - epoch=21, partitions=[foo-3, foo-4, foo-5], pending-partitions=[]
© C - epoch=0, partitions=[], pending-partitions=[]

C heartbeats, the group coordinator transitions it to epoch 22 but does not yet give it any partitions because they are not revoked yet.

® Group (epoch=22)
° A
° B
o C
® Target Assignment (epoch=22)
© A - partitions=[foo-0, foo-1]
© B - partitions=[foo-3, foo-4]
O C - partitions=[foo-2, foo-5]
® Member Assignment
© A -epoch=21, partitions=[foo-0, foo-1, foo-2], pending-partitions=[]
© B - epoch=21, partitions=[foo-3, foo-4, foo-5], pending-partitions=[]
O C - epoch=22, partitions=[], pending-partitions=[foo-2, foo-5]

A heartbeats, the group coordinator instructs it to revoke foo-2.
B heartbeats, the group coordinator instructs it to revoke foo-5.
C heartbeats, no changes for it.
A heartbeats and acknowledges the revocation, the group coordinator transitions it to epoch 22, release foo-2, persists and reply.
® Group (epoch=22)
° A

° B
°C



® Target Assignment (epoch=22)
© A - partitions=[foo-0, foo-1]
O B - partitions=[foo-3, foo-4]
O C - partitions=[foo-2, foo-5]
® Member Assignment
© A - epoch=22, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=21, partitions=[foo-3, foo-4, foo-5], pending-partitions=[]
O C - epoch=22, partitions=[foo-2], pending-partitions=[foo-5]

C heartbeats, the group coordinator gives it foo-2 which is now free but hold foo-5.
B heartbeats and acknowledges the revocation, the group coordinator transitions it to epoch 22, releases foo-5, persists and reply.

® Group (epoch=22)
oA
° B
°C
® Target Assignment (epoch=22)
O A - partitions=[foo-0, foo-1]
© B - partitions=[foo-3, foo-4]
© C - partitions=[foo-2, foo-5]
® Member Assignment
© A - epoch=22, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=22, partitions=[foo-3, foo-4], pending-partitions=[]
© C - epoch=22, partitions=[foo-2, foo-5], pending-partitions=[]

C heartbeats, the group coordinator gives it foo-2 and foo-5.

Member Failure
Let's start with a group with three members and six partitions.

® Group (epoch=22)
° A
°B
°C
® Target Assignment (epoch=22)
o A - partitions=[foo-0, foo-1]
O B - partitions=[foo-3, foo-4]
O C - partitions=[foo-2, foo-5]
® Member Assignment
© A - epoch=22, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=22, partitions=[foo-3, foo-4], pending-partitions=[]
O C - epoch=22, partitions=[foo-2, foo-5], pending-partitions=[]

A fails to heartbeat. The group coordinator removes it after the session timeout expires and bump the group epoch.
® Group (epoch=23)
°B

°C
® Target Assignment (epoch=22)
O A - partitions=[foo-0, foo-1]
O B - partitions=[foo-3, foo-4]
O C - partitions=[foo-2, foo-5]
®* Member Assignment
© B - epoch=22, partitions=[foo-3, foo-4], pending-partitions=[]
O C - epoch=22, partitions=[foo-2, foo-5], pending-partitions=[]

The group coordinator computes the new target assignment.

® Group (epoch=23)
°© B
o C
® Target Assignment (epoch=23)
© B - partitions=[foo-3, foo-4, foo-0]
O C - partitions=[foo-2, foo-5, foo-1]
® Member Assignment
© B - epoch=22, partitions=[foo-3, foo-4], pending-partitions=[]
© C - epoch=22, partitions=[foo-2, foo-5], pending-partitions=[]

B and C heartbeat and transition to epoch 23.

® Group (epoch=23)
° B
°C
® Target Assignment (epoch=23)
O B - partitions=[foo-3, foo-4, foo-0]
o C - partitions=[foo-2, foo-5, foo-1]
® Member Assignment



© B - epoch=23, partitions=[foo-3, foo-4, foo-0], pending-partitions=[]
© C - epoch=23, partitions=[foo-2, foo-5, foo-1], pending-partitions=[]

Partition Added

Let's start with a group with two members and one partition.

® Group (epoch=22)
° A
°© B
® Target Assignment (epoch=22)
O A - partitions=[fo0-0]
© B - partitions=[]
® Member Assignment
© A - epoch=22, partitions=[fo0-0], pending-partitions=[]
O B - epoch=22, partitions=[], pending-partitions=[]

A new partition foo-1 is created. The group coordinator detects it. It updates the group and bump the group epoch.

® Group (epoch=23)
oA
° B
® Target Assignment (epoch=22)
o A - partitions=[foo-0]
O B - partitions=[]
® Member Assignment
© A - epoch=22, partitions=[fo0-0], pending-partitions=[]
© B - epoch=22, partitions=[], pending-partitions=[]

The group coordinator computes a new target assignment.

® Group (epoch=23)
° A
°© B
® Target Assignment (epoch=23)
O A - partitions=[fo0-0]
© B - partitions=[foo-1]
® Member Assignment
© A - epoch=22, partitions=[fo0-0], pending-partitions=[]
O B - epoch=22, partitions=[], pending-partitions=[]

B and C heartbeat and transition to epoch 23.

® Group (epoch=23)
oA
° B
® Target Assignment (epoch=23)
O A - partitions=[foo-0]
O B - partitions=[foo-1]
® Member Assignment
© A - epoch=23, partitions=[fo0-0], pending-partitions=[]
© B - epoch=23, partitions=[foo-1], pending-partitions=[]

Online Migration
We starts with a generic group.

® Generic Group (generation=22)
° A
°B
°C

® Assignment
o A - partitions=[foo-0, foo-1], pending-partitions=[]
O B - partitions=[foo-3, foo-4], pending-partitions=[]
© C - partitions=[foo-2, foo-5], pending-partitions=[]

A leaves and rejoins with the new protocol enabled. The group is converted. The current generation becomes the group epoch. The target assignment and
the member assignments are created based on the current assignment.

® Group (epoch=22)
© A (upgraded)
°B
o C

® Target Assignment (epoch=22)
© A - partitions=[foo-0, foo-1]
© B - partitions=[foo-3, foo-4]
O C - partitions=[foo-2, foo-5]



® Member Assignment
© A - epoch=22, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=22, partitions=[foo-3, foo-4], pending-partitions=[]
O C - epoch=22, partitions=[foo-2, foo-5], pending-partitions=[]

A uses the new protocol. B and C still use the old protocol.
B leaves the group. The group coordinator removes it and bumps the group epoch.

® Group (epoch=23)
© A (upgraded)
o C

® Target Assignment (epoch=22)
o A - partitions=[foo-0, foo-1]
O B - partitions=[foo-3, foo-4]
o C - partitions=[foo-2, foo-5]
®* Member Assignment
© A - epoch=22, partitions=[foo-0, foo-1], pending-partitions=[]
O C - epoch=22, partitions=[foo-2, foo-5], pending-partitions=[]

The group coordinator computes a new target assignment and installs it. It also triggers a rebalance for C.

® Group (epoch=23)
© A (upgraded)
O C (PreparingRebalance)
® Target Assignment (epoch=23)
© A - partitions=[foo-0, foo-1, foo-3]
O C - partitions=[foo-2, foo-5, foo-4]
® Member Assignment
© A - epoch=22, partitions=[foo-0, foo-1], pending-partitions=[]
© C - epoch=22, partitions=[foo-2, foo-5], pending-partitions=[]

C heartbeats and is notified that a rebalance is required. C revokes all its partitions (assuming Eager protocol is used here) and sends a JoinGroup request.

The group coordinator sees that C does not own any partitions any more, so it can transition to epoch 23 and transition to CompletingRebalance. The
transition to epoch 23 is important here because the new epoch must be given to the member in the JoinGroup response. This is the new generation of the
group for it.

® Group (epoch=23)
© A (upgraded)
o C (CompletingRebalance)
® Target Assignment (epoch=23)
o A - partitions=[foo-0, foo-1, foo-3]
O C - partitions=[foo-2, foo-5, foo-4]
® Member Assignment
© A - epoch=22, partitions=[foo-0, foo-1], pending-partitions=[]
O C - epoch=23, partitions=[foo-2, foo-5, foo-4], pending-partitions=[]

In the meantime, A heartbeats and transitions to epoch 23 as well.

® Group (epoch=23)
© A (upgraded)
© C (CompletingRebalance)
® Target Assignment (epoch=23)
© A - partitions=[foo-0, foo-1, foo-3]
© C - partitions=[foo-2, foo-5, foo-4]
® Member Assignment
© A - epoch=23, partitions=[foo-0, foo-1, foo-3], pending-partitions=[]
O C - epoch=23, partitions=[foo-2, foo-5, foo-4], pending-partitions=[]

C sends the SyncGroup request and collects its new assignment. All partitions are given because they are all free. C transitions to Stable.

® Group (epoch=23)
© A (upgraded)
o C (Stable)
® Target Assignment (epoch=23)
o A - partitions=[foo-0, foo-1, foo-3]
O C - partitions=[foo-2, foo-5, foo-4]
®* Member Assignment
© A - epoch=23, partitions=[foo-0, foo-1, foo-3], pending-partitions=[]
O C - epoch=23, partitions=[foo-2, foo-5, foo-4], pending-partitions=[]

B rejoins the group with the new protocol. The group coordinator adds it and bumps the group epoch.

® Group (epoch=24)
© A (upgraded)
© B (upgraded)
O C (Stable)
® Target Assignment (epoch=23)
© A - partitions=[foo-0, foo-1, foo-3]



o C - partitions=[foo-2, foo-5, foo-4]
®* Member Assignment
© A - epoch=23, partitions=[foo-0, foo-1, foo-3], pending-partitions=[]
© B - epoch=0, partitions=[], pending-partitions=[]
O C - epoch=23, partitions=[foo-2, foo-5, foo-4], pending-partitions=[]

The group coordinator computes a new target assignment. A rebalance is triggered for C to revoke foo-4.

® Group (epoch=24)
© A (upgraded)
© B (upgraded)
© C (PreparingRebalance)
® Target Assignment (epoch=24)
O A - partitions=[foo-0, foo-1]
O B - partitions=[foo-3, foo-4]
© C - partitions=[foo-2, foo-5]
® Member Assignment
© A - epoch=23, partitions=[foo-0, foo-1, foo-3], pending-partitions=[]
© B - epoch=0, partitions=[], pending-partitions=[foo-3, foo-4]
© C - epoch=23, partitions=[foo-2, foo-5, foo-4], pending-partitions=[]

A heartbeats and he is told to revoke foo-3.
B heartbeats and transitions to epoch 24 but does not get any partitions yet because they are not free.
C heartbeats and he is told to rebalance. He revokes all its partitions and sends the JoinGroup request.

The group coordinator sees that C does not own any partitions any more, so it can transition to epoch 24 and transition to CompletingRebalance. foo-4 is
released.

® Group (epoch=24)
© A (upgraded)
© B (upgraded)
© C (CompletingRebalance)
® Target Assignment (epoch=24)
© A - partitions=[foo-0, foo-1]
© B - partitions=[foo-3, foo-4]
O C - partitions=[foo-2, foo-5]
® Member Assignment
© A - epoch=23, partitions=[foo-0, foo-1, foo-3], pending-partitions=[]
© B - epoch=24, partitions=[foo-4], pending-partitions=[fo0-3]
O C - epoch=24, partitions=[foo-2, foo-5], pending-partitions=[]

C sends the SyncGroup request to collect its assignment. He transitions to Stable.

® Group (epoch=24)
© A (upgraded)
© B (upgraded)
O C (Stable)
® Target Assignment (epoch=24)
© A - partitions=[foo-0, foo-1]
O B - partitions=[foo-3, foo-4]
O C - partitions=[foo-2, foo-5]
® Member Assignment
© A - epoch=23, partitions=[foo-0, foo-1, foo-3], pending-partitions=[]
© B - epoch=24, partitions=[foo-4], pending-partitions=[foo-3]
O C - epoch=24, partitions=[foo-2, foo-5], pending-partitions=[]

A heartbeats. He confirms the revocation of foo-3. He transitions to epoch 24. foo-3 is released.

® Group (epoch=24)
© A (upgraded)
© B (upgraded)
o C (Stable)
® Target Assignment (epoch=24)
o A - partitions=[foo-0, foo-1]
O B - partitions=[foo-3, foo-4]
o C - partitions=[foo-2, foo-5]
®* Member Assignment
© A - epoch=24, partitions=[foo-0, foo-1], pending-partitions=[]
© B - epoch=24, partitions=[foo-3, foo-4], pending-partitions=[]
O C - epoch=24, partitions=[foo-2, foo-5], pending-partitions=[]

B heartbeats and gets its assignment.

Compatibility, Deprecation, and Migration Plan



Kafka Broker Migration

Upgrading the cluster to the new rebalance protocol is pretty strait-forward. First, the cluster must be first upgraded to the new group coordinator. This can
be done by rolling-upgrading the broker to a software version which supports it. The migration is seamless. Note that group.coordinator.threads may
require some tuning depending on your workload. Second, the new protocol must be enabled by setting an IBP/MetadataVersion which supports it with the
kafka-features command line tool.

Downgrading the cluster will be possible to a certain extend. It is possible to downgrade the IBP/MetadataVersion to disable the new rebalance protocol. In
this case, all the consumer groups using the new protocol will be lost. It will be possible to downgrade to an earlier version of Kafka that does not support
the new group coordinator. In this case, we will only support specific versions. The issue is that the current group coordinator errors out when the __consu
mer_offsets topics contains unknown records.

Kafka Consumer Migration

Upgrading consumers can be done online. First, all the consumers must be upgraded to a software version which supports the online migration. The
version is not defined yet but the consumer will need to support the consumer embedded protocol version 3 (introduced in KIP-792). There are also other
considerations if a custom client side assignor is used. Second, the consumer must be rolled to enable the new rebalance protocol. This is done by setting
group.protocol to consumer. group.remote.assignor may need to be adjusted as well. When a consumer joins with the new protocol, the group is
automatically converted from a generic group to a consumer group if the upgrade requirements are met (e.g. consumer embedded protocol version >=3). If
they are not, the consumer is rejected with an INVALID_REQUEST error. During the upgrade process, consumers will continue to use the old rebalance
APIs. The group coordinator will translate the JoinGroup, SyncGroup and Heartbeat API to the new rebalance protocol. This translation is an
implementation detail but it is explained earlier in this document, see the Supporting Online Consumer Group Upgrade chapter. If a customer client side
assignor or regex based subscriptions are used, please pay attention to the details provided in the following sub-chapters.

Downgrading the consumers is the exact opposite process. The consumer must be rolled to disable the new rebalance protocol. This is done by setting the
the group.protocol to generic. When the last consumer using the new rebalance protocol leaves the group, the group is automatically converted down from
a consumer group to a generic group.

Regex Based Subscriptions

The new rebalance protocol relies on the group coordinator to track the metadata changes so the regular expressions is not used locally anymore but
remotely. The group coordinator uses the Google RE2/J engine so the regular expression used with either of the methods must be compatible. Usage of
methods subscribing to topics using java.util.regex.Pattern should be replaced by their homolog using SubscriptionPattern. By default, the java.util.regex.
Pattern used to subscribe is toString'ed and passed to the group coordinator so simple regular expressions should keep working without any changes. If it
is not compatible, the group coordinator will reject the ConsumerGroupHeartbeat request with an INVALID_REQUEST error. For simple regular
expressions, we don't expect any changes to be required. It is recommended to test out the regex with the consumer-groups --verify-regex command line
tool or with another group before migrating consumers.

Client Side Assignor

ConsumerPartitionAssignor cannot be used with the new rebalance protocol. Instead, the client side assignor must implement PartitionAssignor and
configure group.local.assignors. The Javadoc of PartitionAssignor in the Public Interfaces section of this document explains how it works. During the
migration, only the PartitionAssignor based assignor is used to compute the assignment for the group. That means that the new assignor must be able to
deserialize the subscription metadata used by the old assignor and the serialize assignment metadata for the old members. The group coordinator cannot
translate the metadata that it receives. However, it will signal them by using -1 as the version for it. This means that the new assignor must support version
from -1 to X during the online migration. If a consumer using the new protocol joins a group with non-empty metadata, the group coordinator will ensure
that the joining member's assignor supports -1 in its version range. It it does not, the group coordinator will reject it with an INVALID_REQUEST error.

Kafka Streams Migration

Upgrading streams instances can be done online. First, all the instances must be upgraded to a software version which supports the online migration. This
version will be driven by the underlying consumer requirements. Second, the instances must be rolled to enable the new rebalance protocol. This is done
by setting group.protocol to consumer.

Downgrading the instances is the exact opposite process. The instances must be rolled to disable the new rebalance protocol. This is done by setting the
the group.protocol to generic.

Test Plan

Our primary method for testing the implementation will be through Discrete Event Simulation (DES). DES allows us to test a large number of
deterministically generated random scenarios which include various kinds of faults (such as network partitions). It allows us to define system invariants
programmatically which are then checked after each step in the simulation. The protocol will be formally verified with a TLA+ model as well. Other than
that, we will use the typical suite of unit/integration/system tests. System tests will be parameterised to run with both protocols.

Rejected Alternatives

An epoch per partition

We started this design by using an epoch per partition instead of relying on an epoch per member. Moving a partition from A to B would have require the
following step: 1) revoke the partition from A; 2) bump the partition epoch; and 3) assign the partition to B. While this was very appealing at first, it was


https://github.com/google/re2j

unpractical in the end for two reasons: 1) migrating from the current protocol is much more difficult without a member id; and 2) the metadata associated to
the assignment (e.g. Streams metadata) is not tight to a particular partitions. We ended up using a member epoch with an incremental reassignment
algorithm which is pretty close to this.

An epoch per member not aligned to the group epoch

The current design ensures that each member epoch eventually converged to the group epoch. In a previous iteration of the design, we considered
incrementing member epoch only when the member's assignment changed. The benefit of this is that it reduce the number of writes to the
__consumer_offsets partitions. The downside is that it is harder to debug/understand for users and operators because they cannot rely on the member
epoch to know if the member has converged to the desired assignment. In the end, we decided to favour the debuggability.

Not reusing the current coordinator

We considered not reusing the current group coordinator. Instead, the idea was to implement a brand new consumer group coordinator dedicated for the
new rebalance protocol. The main benefits of this is that we could have moved away from the __consumer_offsets storage and use something more
appropriate, perhaps closer to the KRaft metadata topic. This was rejected because migrating from a generic group to a consumer group would have been
much more difficult.

No more client-side assignors, even for Kafka Streams

We considered removing the client-side assignor feature. From a consumer perspective, this is rarely used nowadays. Kafka Streams is its primary user so
we thought about using a server side assignor in this case as well. We abandoned this for two reasons: 1) the Streams' assignor needs to know the entire
Streams's topology so each member would have had to send it out to the server. The topology could be rather big (in MB) so this is not very practical; and
2) That would have introduced a strong dependency between the server version and the Streams version. Using new features in Streams would not be
possible without upgrading the servers first.

Storing dynamic group configuration in the Group Coordinator

We considered storing the dynamic group configurations in the group coordinator in order to have the ability to tight their lifecycles to their group. We
discarded this approach for two reasons: 1) This pattern does not fit very well in the IncrementalAlterConfig API as it would require to send updates about
groups to the coordinator whereas all the other updates go to the controller; and 2) It seems preferable to decouple the life cycle of the dynamic
configurations from the life cycle of the groups. Users may want to create configurations before the group is created and users may want to keep their
configurations if the group is recreated.

Client side generated Member ID
We considered letting the client generate its member ID (or UUID) instead of relying on the coordinator to generate one when the member joins the group.

We ultimately rejected this because 1) it introduces extra dependencies on the client. For instance in C++, UUID are not natively supported so an extra
library must be used; and 2) the client could not generate it correctly.

Future Work

Eventually, we aim at deprecating the current membership/rebalance API. In order to get to this point, we would need to first move all the use cases away
from it.

Connect Rebalance Protocol

Kafka Connect is the second protocol type which is currently supported by Apache Kafka. We propose to use a similar approach that the one used by the
current proposal for Connect in the future. We would introduce a new connect group type and introduce a new set of APIs for Connect. The rebalance
protocol is very similar to the consumer rebalance protocol but works with different resource types.

Membership/Leader Election API

The group membership protocol is also used outside of Apache Kafka. For instance, the Confluent Schema Registry uses it for leader election. It is not
clear whether we really want to suppose such cases in the future. If we do, we could also define a new set of APIs for it. That would be much cleaner in the
long run.

Metadata Transactions

The KIP proposes the rely on the atomicity of the batch to write the assignment to the __consumer_offsets partitions. This means that the assignment or,
to be precise, the delta between two assignments can not be larger than 1MB where 1MB is the default batch size. In the future, we could imagine doing

something similar to KIP-868 Metadata Transactions in the group coordinator. The solution outlined in KIP-868 does not work in our context because the
__consumer_offsets is compacted. However, we could imagine a similar approach. We will tackle this in the future if needed.

Upgrade / Downgrade


https://cwiki-test.apache.org/confluence/display/KAFKA/KIP-868+Metadata+Transactions

The KIP proposes to rely on the IBP/MetadataVersion to decide whether a record or an API could be used or not. We have discussed the idea to use a
dedicate feature flag instead of relying on metadata.version. That would allow decoupling the group coordinator from the quorum controller during
upgrades. We also need to flush out how to handle downgrades. We will do this in a future KIP.
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