MEP 10 -- Support Collection Alias

Current state: Under Di scussi on

ISSUE: https://github.com/milvus-io/milvus/issues/4812
PRs: TODO
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Summary

1. As the name indicates, CollectionAlias is an alias to an existing collection.

2. The collection alias can be updated to a new collection.

3. Within Root Coor di nat or, Pr oxy, and all the key components, Col | ect i onNare and Col | ecti onAl i as are equal.
e.g. Met aTabl e. Get Col | ecti onByNane(col | ecti onNane string, ts typeutil.Ti nestanp) canreceive Col | ecti onAli as and
return corresponding Col | ect i onl nf o.

4. CollectionAlias CollectionNanme = . Col | ecti onAl i as cannot collide with existing Col | ect i onNanes.

Motivation

In recommendation systems, there is a need to update the whole collection(e.g. User embedding) periodically(hour | y, dai | y). To update the whole
collection, we can:

1. upsert all the items.
® |t will be slow if the collection is huge.
2. Insert new collection B data & rename the new collection B as A.
® In a distributed system, it is pretty costly(Per f or mance, Avai | abi | i ty, Conpl exi t y) to update the state globally.

As Col | ecti onAl i as works as an extra pointer to the existing collection in the Root Coor di nat or , we can implement collection hot reloading at a
much lower cost compared to the 1, 2 approaches.

With Col | ecti onAl i as, we can implement collection hot reloading functionality as such:

Create Collection A & insert data.

Create CollectionAlias Z -> A.

Create Collection B & insert data.

Update CollectionAlias Z -> B.

Users can access new data with the Z alias.

aprwNE

Public Interfaces

New Public APIs

There will be Col | ecti onAl i as related 3 new APlIs.

® CreateAlias,DropAlias,AlterAlias


https://github.com/milvus-io/milvus/issues/4812

/1 mlvus.proto

message CreateAl i asRequest {
comon. MsgBase base = 1;
string collection_nane = 2;
string alias = 3;

message DropAliasRequest {
common. MsgBase base = 1;
string alias = 2;

message AlterAliasRequest{
comon. MsgBase base = 1;
string collection_nane = 2;
string alias = 3;

}

service Ml vusService {
/1 NEW
rpc CreateAlias(SetAliasRequest) returns (comon. Status) {}
/1 NEW
rpc DropAlias(DropAliasRequest) returns (conmon. Status) {}
/1 NEW

rpc AlterAlias(Al terAliasRequest) returns (comon. Status) {}

Changes to Existing APIs

® Users can't drop the col | ecti on ifthe col | ecti on is referenced by anal i as .
® DescribeCol | ection now returns al i ases

message Descri beCol | ecti onResponse {
conmon. Status status = 1;
schema. Col | ecti onSchena schema = 2;
int64 collectionlD = 3;
repeated string virtual _channel _nanes = 4;
repeated string physical _channel _nanes = 5;
uint64 created_tinestanp = 6;
uint64 created_utc_tinestamp = 7;

/1 NEW
repeated string aliases = 8;

}

service M| vusService {

/1 Users are required to drop the aliases first before dropping the collection.

rpc DropCol |l ection(DropCol |l ecti onRequest) returns (common. Status) {}

/| DescribeCol | ecti onResponse containes “aliases’ that refer to this collection.

rpc DescribeCol | ection(DescribeCollecti onRequest) returns (DescribeCollectionResponse) {}
}

Design Details

Changes to the MetaTable



type nmetaTable struct {

client kv. SnapShot KV /1 client of areliable
kv service, i.e. etcd client

tenant| D2Meta  map[typeutil. Uni quel D] pb. Tenant Met a /] tenant id to tenant
neta

proxyl D2Met a map[ typeutil. Uni quel D] pb. ProxyMet a /] proxy id to proxy
neta

col | | D2Met a map[ typeutil. Uni quel D] pb. Col | ecti onl nfo /1 collection_id -> neta

col | Nane2l D map[ string]typeutil. Uni quel D /1 collection nane to
collection id

/1 NEW

col | Ali as2I D map[string]typeutil.Uniquel D
}

As Col | ectionAlias & Col | ecti onNane are equal, Get Col | ecti onByNane also checks net aTabl e. col | Al i as2| Dwhen getting the collection
by name.

func (nmt *netaTabl e) GetColl ecti onByNane(collectionName string, ts typeutil.Ti mestanp) (*pb. Collectionlnfo,
error) {

nt . ddLock. RLock()

defer nt.ddLock. RUnl ock()

if ts == 0 {

vid, ok := nt.collNanme2l D col | ecti onNane]

if tok {
/1 NEW
if vid, ok = nt.collAlias2lDcollectionNane]; !ok {

return nil, fm.Errorf("can't find collection: " + collectionNane)

}

}

Col | ecti onAl i as also have to be persisted in the et cd .

const (

Conponent Prefi x = "root-coord"

Tenant Met aPref i x = ConponentPrefix + "/tenant"

Pr oxyMet aPrefi x = Conponent Prefix + "/proxy"

Col | ecti onMet aPrefi x = Conponent Prefix + "/collection"

Segnent | ndexMet aPrefix = Conponent Prefix + "/segment-index"

I ndexMet aPr ef i x = Conponent Prefix + "/index"

/1 NEW Addi ti ons

Col | ectionAl i asMet aPrefix = ConponentPrefix + "/collection-alias"
)

For persistence in et cd, the key willbe fnt . Sprintf (" %/ %", CollectionAliasMtaPrefix, CollectionAlias) andthevaluebe Collec
tionl D

Changes to the RootCoordinator



/'l root_coord. proto

service Root Coord {
/1 NEW
/] CreateAlias creates 1 to 1 mapping between “alias™ and "“collection_nane’
/1 1. If there no “alias’ in the netaTable:

/1 1.1 new "alias® will be added to the netaTable

/1 1.2 “alias® will be persisted in the “etcd

11 1.3 "dd_op” will sent to |log broker.

/1 2. 1f there is “alias/collection” in the netaTable:

11 2.1 An “alias/collection already exists™ error will be returned.

rpc CreateAlias(mlvus. CreateAl iasRequest) returns (conmmon. Status) {}

/1 NEW

/1 1. DropAlias

/1 1.1 Renoves existing mapping fromthe netaTabl e
11 1.2 Renoves existing mapping fromthe “etcd’

11 1.3 "dd_op® will be sent to the | og broker.

/1 1.4 Invalidates proxy caches
rpc DropAlias(mlvus. DropAliasRequest) returns (conmon. Status) {}

/1 NEW

/1 1. AlterAlias

/1 1.1 Existing mapping will be updated in netaTable.

/1 1.2 Existing mapping will be updated in “etcd’

/1 1.3 “dd_op® will be sent to |og broker.

/1 1.4 Invalidates proxy caches.

rpc AlterAlias(mlvus. AlterAliasRequest) returns (common. Status) {}

/1 UPDATED REQUI RED

/'l Collection can't be dropped if it is referenced by an “alias".

rpc DropCol |l ection(DropColl ectionRequest) returns (common. Status) {}

/1 UPDATED REQUI RED

/1 DescribeCollection now returns "aliases’

rpc DescribeColl ection(DescribeCollectionRequest) returns (DescribeCollectionResponse) {}

There will be new tasks as "CreateAliasTask’, ‘DropAliasTask’, and "AlterAliasTask" that handles the actual implementation within the GRPC methods.

Recovery

The recovery process will handle CreateAliasDDType , DropAliasDDType, AlterAliasDDType types.



func (c *Core) reSendDdMsg(ctx context.Context) error {
flag, err := c.MetaTable.client.Load(DDVsgSendPrefix, 0)

if err I'=nil || flag == "true" {
| og. Debug("No un-successful DdMsg")
return nil
}
ddQpStr, err := c.MetaTabl e.client.Load(DDOperationPrefix, 0)
if err I'=nil {
| og. Debug( " DdOper ati on key does not exist")
return nil

}

var ddOp DdOperation

if err = json. Unmarshal ([]byte(ddOpStr), &JIdOp); err !'=nil {
return err

}

switch ddOp. Type {
case CreateCol | ecti onDDType:

var ddReq = internal pb. CreateCol | ecti onRequest {}
if err = proto. Unmarshal Text (ddOp. Body, &ddReq); err != nil {
return err
}
collInfo, err := c.MetaTabl e. Get Col | ecti onByNanme(ddReq. Col | ecti onNane, 0)
if err I'=nil {
return err
}
if err = c.SendDdCr eat eCol | ecti onReq(ctx, &JdReq, colllnfo.Physical Channel Nanes); err != nil {
return err
}

/1 NEW
case CreateAl iasDDType:

/1 NEW
case DropAliasDDType:

/1 NEW
case AlterAliasDDType:

Compatibility, Deprecation, and Migration Plan

Col | ecti onAl i as design is not intrusive, there won't be compatibility issues.

Test Plan

® Unit tests

Rejected Alternatives

® Rejected Physi cal Col | ecti on Renane Design due to:
© high implementation complexity
© potential undesirable performance characteristics
® Rejected Set Al i as API
O Set Al i as combines Cr eat eAl i as & Updat eAl i as semantics, but it may have unexpected behaviors for the user. e.g. If the alias
was already in the et aTabl e there is a risk that it may be overridden unexpectedly.

References

® ElasticSearch provides similar abstraction https://www.elastic.co/guide/en/elasticsearch/reference/current/indices-aliases.html
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