July 07-09, 2025
BOSTON, MA, USA

Towards High-Performance Transactional Stateful
Serverless Workflows with Affinity-Aware Leasing

Jianjun Zhao, Haikun Liu, Shuhao Zhang, Haodi Lu, Yancan Mao,
Zhuohui Duan, Xiaofei Liao, Hai Jin

a k & S
Wik B KA 4l i l | % \ G
/ . =%
/ \ HUAZHONG F SCIENCE AND TECHNOLOGY :

98,/ National University
7 ®</ of Singapore




Outline

**Background and Motivation

**RTSFaaS Design
+* Evaluation Results

*»Conclusion

SCLS



Function-as-a-Service

» What is Function-as-a-Service (FaaS)?
» Developers write applications as functions in a high-level programming language
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Function-as-a-Service

» What is Function-as-a-Service (FaaS)?
» Developers write applications as functions in a high-level programming language

» Upon invocations, cloud platforms automatically manage deployment of functions
» Compose multiple functions into a workflows

SCTS Seson



Stateful Function-as-a-Service

» Achieve flexible autoscaling by disaggregating the computation and storage
» Built on Remote DB, such as Amazon DynamonDB/ S3 [HotStorage’22, SOSP’21, OSDI'20]

\/
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Stateful Function-as-a-Service

» Achieve flexible autoscaling by disaggregating the computation and storage
» Built on Remote DB, such as Amazon DynamonDB/ S3 [HotStorage’22, SOSP’21, OSDI'20]
» Using local data cache to improve performance[vLDB’20, SIGMOD’20, SOSP’21, VLDB'25]
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Requirement for State Consistency

» Transactional serializability consistency|[sosr21, ospr20]
» Applications require the end-to-end workflow to be processed transactionally
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Requirement for State Consistency

» Transactional serializability consistency|[sosr21, ospr20]
» Applications require the end-to-end workflow to be processed transactionally

Transaction:
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Requirement for State Consistency

» Transactional serializability consistency|[sosr21, ospr20]
» Applications require the end-to-end workflow to be processed transactionally
» The effects of concurrent transactions are equivalent to some serial execution

Transaction: | (A, — A — As

VVUINY - VVUINGUGCY = VVUIIN\. " =
Cache m Cache ; Cache

Consistent View:
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Limitations of Existing Solutions

» A variant of the two-phase locking

[0sDI'20, DEBS'21]
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» Log-based optimistic concurrency
control[sosr21]

Computation

=

Database API

TxnA | normal
start write

log

TxnB
start

TxnA | TxnC | TxnB TxnC
commit | start | commit | commit

write set {Z}

{X,Y} ,2} {X,Z}
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Limitations of Existing Solutions

» A variant of the two-phase locking » Log-based optimistic concurrency
[0sDI'20, DEBS'21] control[sosr21]
Computation Computation Computation Computation
,fx Jox fx fx
ache ache I Cache I cache
Database AP Database A Bt A Database API
Sy v ¥ 5 Lock/Unlock O HERE a Conflict Validate ¢ v

m Key Ve R0l | Recent Writes | Log Size | Next Row I_ confiict witidow of TxiB _|

/’\/ log | TXnA [ normal [ TxnB [ TxnA | TxnC | TxnB [ TxnC
g start write start | commit | start | commit | commit

1. Usually leads to high communication overhead due to frequent remote accesses to the lock status.

o
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Limitations of Existing Solutions

» A variant of the two-phase lock
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» Log-based optimistic concurrency

[0sDI'20, DEBS'21] control[sosr21]
Computation Computation Computation Computation
m& ."X fx fx

(== =8 ® —=

N Cache

Database API

. ] A . A Z A -
O, T Lock/Unlock (Oy a c Conflict Validate '
LG | A PR R Recent Writes | Log Size | Next Row L confitctwitidow of TxnB _|
lo TxnA | normal | TxnB | TxnA | TxnC | TxnB TxnC
| start | write start | commit | start | commit | commit
[Row Id [ GG | AL Recent Writes | Log Size | Next Row] write set {(Z} {X,Y} {Y,2} {X,Z}

1. Usually leads to high communication overhead due to frequent remote accesses to the lock status.

2. Often undermine the efficiency of caching in stateful FaaS platforms.
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RTSFaaS Architecture

» RDMA-capable transactional stateful FaaS framework

Clients: EI. O, Ty .... Tey He, ) .
T~ Driver RDMA-capable Data Center
LAPI GatewayJ . .
— RTSFaa$S « User requests receiving
Statistical Table Lease Table Driver . FUﬂCtiOﬂ WOI'kﬂOW routing
¢ RDMA
E Worker Worker E Worker
1 Function Scheduler Function Scheduler || ° FU nCtion inVOCation
RDMAgmm  mmmRDMA
Global TPG =4 B Global TPG e Local Cache
Executor |--|Executor Executor|---|Executor ~ s
Global Lease Table | Global Lease Table Shared Database High availability
' Local Data Cache Shared Memory Pool | ocal Data Cache ! .
s oy » TCP/IP Key-value store (TiKV)
Key-Value Store » Geo-distributed replication
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RTSFaaS Architecture

» RDMA-capable transactional stateful FaaS framework

Clients: E|| 9x| He. ... £6y Do, . ] .
S = C > Often undermine the efficiency of caching
LAPI Gateway )

RTSFaaS

Statistical Table Lease Table Driver

¢ RDMA
E Worker Worker E
1 Function Scheduler Function Scheduler ||
RDOMApmm  mmmRDMA
Global TPG =4 B = Global TPG
Executor |---|Executor Executor|---|Executor
Global Lease Table | Global Lease Table

__________________________________________

Key-Value Store
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RTSFaaS Architecture

» RDMA-capable transactional stateful FaaS framework

e —i | E—
Clients: | 9x| He. ... 6y EI. 0, |
\ C > Often undermine the efficiency of caching
| API Gateway | S~ -
RTSFaa ‘( Y. nityv- ;
[ Statistical Table Lease Table ] Driver l \ - A Afflnlty aware Iease aSSIQnment
¢ RDMA
E Worker Worker
1 Function Scheduler Function Scheduler ||
Global TPG R(DM,AE_ N _ERD( Y Global TPG
Executor |-:|Executor T Executor |--|Executor
Global Lease Table | Global Lease Table

__________________________________________

Key-Value Store
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RTSFaaS Architecture
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» RDMA-capable transactional stateful FaaS framework

.|

Clients: |9x| Do,

.....

API Gatewﬁj‘/
RTSFaa
Statistical Table Lease Table Driver
¢ RDMA
E Worker Worker
T Eunction Scheduler Function Scheduler ||
Global TPG R(D'V', AE ERD( 'V‘,A Global TPG
Executor |---|Executor T Executor|--|Executor
Global Lease Table Global Lease Table

__________________________________________

Key-Value Store

SCLS

C > Often undermine the efficiency of caching

. [}

@ Affinity-aware lease assignment

’
]

¢ > Remote communication is costly
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RTSFaaS Architecture

» RDMA-capable transactional stateful FaaS framework

e P e I
Clients: | 9x| Fe ... Toq Fey
\ C > Often undermine the efficiency of caching
API Gateway } p '
RTSFaa§ ( N AfFinity. :
[ Statistical Table Lease Table ] Driver - \ ~ A Afflnlty aware Iease aSSIQnment
1 RDMA
E Worker Worker
7T Function Scheduler Function Scheduler || ) ] .
ROWA =owA ) Remote communication is costly
Global TPG Oye= . = Global TPG ‘
Executor |--|Executor T Executor|--|Executor . ;‘\' . .
Global Lease Table | Global Lease Table ‘g “:,'\- RDMA'CaPab|e dynamlc lease transferrlng

__________________________________________

Key-Value Store
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Affinity-aware Lease Assighment

» Driver assigns an incoming request to a worker so that they have the strongest
data-function affinity.

SCTS .
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Affinity-aware Lease Assighment

» Driver assigns an incoming request to a worker so that they have the strongest

data-function affinity. -

£ Workflow 1 — fi(@) + fo(b) + f3(c)

l

Driver: @ Identifies its read-write sets <a, b, c>

SCTS o
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Affinity-aware Lease Assighment

» Driver assigns an incoming request to a worker so that they have the strongest

data-function affinity. -

"g_f‘\ Workflow 1 — fi(a) + f5(b) + f3(c)

l

Driver: @ Identifies its read-write sets <a, b, c>

© Calculates affinity score A; for each worker i

sScTS Seson
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Affinity-aware Lease Assighment

» Driver assigns an incoming request to a worker so that they have the strongest

data-function affinity. -

== Workflow1— fi(a) + f2(b) + f3(c)

l

Driver: @ Identifies its read-write sets <a, b, c>

© Calculates affinity score A; for each worker i

ki A B C
NG| 2 | 4 | 5
Statistics Table

sScTS Seson
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Affinity-aware Lease Assighment

» Driver assigns an incoming request to a worker so that they have the strongest

data-function affinity. -

"g_f‘\ Workflow 1 — fi(a) + f5(b) + f3(c)

l

Driver: @ Identifies its read-write sets <a, b, c>
© Calculates affinity score 4; for each worker i Ai=2+1+45=11
ki A C
NG) | 2

Statistics Table

sScTS Seson
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Affinity-aware Lease Assighment

» Driver assigns an incoming request to a worker so that they have the strongest

data-function affinity. -

==  Workflow1 — fi(a) + f5(b) + f5(c)

l

Driver: @ Identifies its read-write sets <a, b, c>
© Calculates affinity score 4; for each worker i Ay=11 A, =3 Az=3
© Calculates load balance N; for each worker i N;=20 N, =26 N;=29
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Affinity-aware Lease Assighment

» Driver assigns an incoming request to a worker so that they have the strongest

data-function affinity. -

- Workflow 1 — fi(a) + f5(b) + f3(c)

l

Driver: @ Identifies its read-write sets <a, b, c>
© Calculates affinity score 4; for each worker i Ay=11 A, =3 Az=3
© Calculates load balance N; for each worker i N, =20 N, =26 N;=29
O Normalizes the two values and combine them to Fi=2 F;=03N;3=0

compute the final score

sScTS Seson



Affinity-aware Lease Assighment
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» Driver assigns an incoming request to a worker so that they have the strongest

data-function affinity. -

Data-function affinity and Load balancing

Driver: @ Identifies its read-write sets
© Calculates affinity score A; for each worker i

© Calculates load balance N; for each worker i

O Normalizes the two values and combine them to
compute the final score

© Forwards the request to the worker with the highest
score and update the statistics table

SCLS

A =11

l

- Workflow 1 — fi(a) + f5(b) + f3(c)

<a, b, c>

A2=3 A3=3

N]_:ZO N2=26N3=29

F =2 F, =03 N;3=0
kj A | B C
Ni(j) | 2+1 | 4+1 | 5+1

Statistics Table

_ é:l‘-_i-‘-_l._
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Affinity-aware Lease Assighment

» Driver assigns an incoming request to a worker so that they have the strongest
data-function affinity.

» |f a worker has the highest access frequency to an object, it becomes the
leaseholder of the object.

N

Each KV object is exclusively cached by

| & q J\7 d only leaseholder

A Statistics Table @
oy A Allow more function to execute with the
0O Lease Table

local cache

Affinity-aware Lease Assignment

SCTS Seson
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RDMA-capable dynamic lease transferring

» Dependency Definition

SCLS

A

Clients

def (src_id, balance):
if(getBalance(src_id) > balance):

D R EEEEEEED . return writeBalance(src_id, - balance);

else: return false;

oo

def (dest_id, balance, transfer):
if(transfer):

return writeBalance(dest_id, + balance);
else return false;

An example of the banking service workflow
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RDMA-capable dynamic lease transferring

def (src_id, balance):
if(getBalance(src_id) > balance):

> Dependency Defi n ition o return writeBalance(src_id, - balance);
: - else: return false; - ’
> Te m p O ra | D e pe n d e n Cy (T D ) & Deposit def (dest_id, balance, transfer):

Clients oo © if(transfer):
return writeBalance(dest_id, + balance);
else return false;

An example of the banking service workflow

Functions access the same state
need to executed following the
event timestamp sequence

| (e
save(A, 40)] Larger event

timestamp

SCTS Seson
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RDMA-capable dynamic lease transferring

def (src_id, balance):
if(getBalance(src_id) > balance):
return writeBalance(src_id, - balance);
else: return false;

» Dependency Definition
» Temporal Dependency (TD) A
» Parametric Dependency (PD) ™

def (dest_id, balance, transfer):
if(transfer):

return writeBalance(dest_id, + balance);
else return false;

An example of the banking service workflow

Functions access the same state A function parametrically depends on
need to executed following the another when it consumes the output of a
event timestamp sequence preceding function within the same workflow.
/T/D/- )[ Deposit ]
save(A, 40)] Larger event [ V\ézh%a)w ]_,._PD'" (B 40, sus)
timestamp ’ Need withdraw

result

SCTS Seson
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RDMA-capable dynamic lease transferring

» Task Precedence Graph(TPG) Construction - Local TPG Construction

reqg: Pay(B, 80)
reqz: Transfer(A, C, 10)

Temporal Dependency ——>»Parametric Dependency

UserlD=A [f;:1,A minus, 10}- ->{f,: 2, A, minus, 20]

UserlD =B | f3:2,B,add, 20 |- > fy: 8, B, add, 200 |

UserID=C

SCTS Seson
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RDMA-capable dynamic lease transferring

» Task Precedence Graph(TPG) Construction - Local TPG Construction

Function on object B with the minus

: Decompose |f.: -
rede Pay(B, 80) P [f6' 6, B, minus, 80]operator, timestamp 6 and value 80

>
reqz: Transfer(A, C, 10) [f7: 7, A, minus, 10]—>[ fg: 7, C, add, 10 ]

Temporal Dependency ——>»Parametric Dependency

UserlD=A [f;:1,A minus, 10}- ->{f,: 2, A, minus, 20]

UserlD =B | f3:2,B,add, 20 |- > fy: 8, B, add, 200 |

UserID=C

sScTS Seson
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RDMA-capable dynamic lease transferring

» Task Precedence Graph(TPG) Construction - Local TPG Construction

Function on object B with the minus

: Decompose |f.: -
rede Pay(B, 80) P [f6' 6, B, minus, 80]operator, timestamp 6 and value 80

>
reqz: Transfer(A, C, 10) [f7: 7, A, minus, 10]—>[ fg: 7, C, add, 10 ]

Temporal Dependency ——>»Parametric Dependency l Insert

UserlD=A [f;:1,A minus, 10} —>{fy: 2, A, minus, 20} —»{f>: 7, A, minus, 10’

UserlD=B [ f5:2, B, add, 20 |- -»/fs: 6, B, minus, 80 —»{ fo: 8, B, add, 200 |

UserID=C | fg:7, C, add, 10

sScTS Seson



RDMA-capable dynamic lease transferring

» Task Precedence Graph(TPG) Construction - Global TPG Construction

i Metadata about fg from NodefT |
Local Fun. fg:... Remote Fun. [N4,7, Cl xler:r;(l—ﬂ 8 '

+ with timestamp 7 on object C !

| |
Key A B C D Global Key A B C D
LeaseHolder [Node1Node1Node2|Node2| Lease Table |LeaseHolder [Node1NodeNode2|Node?2
f13:12, D, (f1: 1A ] {f2:2,B,...
14:13,D,] [f10: 10, C,] f6:7,Coocc p [f222.A,..] [f6:6.B....]
f15:14,D,] [f11: 11, C, | > f12: 11, A, \1;: 7.A...] [f9:8.B,...]
Node 2 Node 1

SCLS



RDMA-capable dynamic lease transferring

» Task Precedence Graph(TPG) Construction - Global TPG Construction

Local Fun. fg:... Remote Fun.

N4,7, C]

Virtual _ ! Metadata about fg from NodefT |

SCLS

Vertex " with timestamp 7 on object C

Key A B C D Global Key A B C D
LeaseHolder [Node1Node1Node2|Node2| Lease Table |LeaseHolder [Node1NodeNode2|Node?2
fi3:12, D, (1A | 4f312,B,... |
if14; 13, D [ﬁo; 10, C,] fg: 7, C,... [fzz 2,A,... [f6: 6, B,...]
f15:14,D,] [f11: 11, C, | > f12: 11, A, \1;: 7.A....] [fg:8,B,..]

Node 2

Node 1

35

Exclusively cached by only

leaseholder
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RDMA-capable dynamic lease transferring

» Task Precedence Graph(TPG) Construction - Global TPG Construction

“ fi:... ILocaI Fun. fg:... Remote Fun.

Vertex 1 wi

( Virtual _! Metadata about fg from Node1 ' . .
N7, CJ Vertox ! with timestamp 7 on obiectc | Classify local function and

[
Global

Key A|lB | c | D
LeaseHolder [Node Node1Node2|Node2| Lease Table
11312, D,
t14:13,D,] [f10: 10, C,]
f15:14,D,] [f11: 11, C, | > f12: 11, A,

Key

~ 18 1 c [ ol remote function

LeaseHolder INode1Node1Node2|Node?2

fi: 1, A] fg: 2, B

f8: 7, C,

fz: 2, A, [f6: 6, B,

|

t7:7,A,..| |fg:8,B,..

SCLS

Node 2

Node 1
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RDMA-capable dynamic lease transferring

» Task Precedence Graph(TPG) Construction - Global TPG Construction

Local Fun. fg:... Remote Fun.

1 .
L Wi

Metadata about fg from Node1

Virtual
Vertex_>

in timestamp 7 on object ¢._i| Virtual node to include the

[ ]
Global

Key A|lB | c | D
LeaseHolder [Node Node1Node2|Node2| Lease Table
11312, D,
t14:13,D,] [f10: 10, C,]
f15:14,D,] [f11: 11, C, | > f12: 11, A,

Key

~ 18 [ c | o |l metadata about remote function

LeaseHolder INode1Node1Node2|Node?2

f8: 7, C,

fi: 1, A] fg: 2, B

fz: 2, A, [f6: 6, B,

|

t7:7,A,..| |fg:8,B,..

SCLS

Node 2

Node 1
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RDMA-capable dynamic lease transferring

» Task Precedence Graph(TPG) Construction - Global TPG Construction

i Metadata about fg from NodefT |
Local Fun. fg:... Remote Fun. [N4,7, Cl xler:r;(l—ﬂ 8 '

+ with timestamp 7 on object C !
|1

Key A B C D Global Key A B C D
LeaseHolder [Node1[Node1Node2[Node2| Lease Table |LeaseHolder [Node1Node1Node2[Node2

f153:12, D, f1:1,A,] {f3:2,B,.. ]

'f-|4: 13, D,‘ 27, C,

l
\[fZZZ’A"" s:6.B--]| Remote functions and

f15:14,D, [f11:11,C,]—Lf12:11,A,----[N2,11,A] t:7,A..] [te:88,..]| their metadata

Node 2 Node 1

SCTS Soder
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RDMA-capable dynamic lease transferring

» Workers schedule functions based on the global TPG

oy T2 5 T0 T 0 oo bes Koy T2 15 To o] Scheduling functions

LeaseHolder [Node1[Node1Node2|Node?2 Table LeaseHolder [Node1[NodeNode2|Node?2 based on the gIObaI TPG

fq: 1,A,...] f3: 2, B,...:

[f13: 12, D,: [N1,7, C]

f2: 2, A,

e

fs: 6, B,... |

[
(f14:13,D,] [f10:10,C ] fg: 7, C,... ,\E

[f15:14,D,: [f11;11,c,}—>f12:11,A, [N2,11,A] f7:7,A,...] [f9:8,B,...:

K_JH
185 [ 2|83 |2 | sg | ... | LocalData |4\ gee | ¢ | g3 |1 | $33
Table
Object sorted by key Lease Flag Value
Node 2 Node 1

sScTS Seson
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RDMA-capable dynamic lease transferring

» Access remote shared caches via efficiently leasehold check

Ky |A|BJ|]C]|D Slobht Lhase <y TaT8[c o Locatewhereisthe object
LeaseHolder [Node1NodeNode2|Node2 Table LeaseHolder Node1NoE;|Node2|Node2 using the gIObaI Iease table

[f1: 1,A,...] f3: 2, B,...:
f:2,A,...| [f6:6,B,...]

(f14:13,D,] [f10:10,C ] fg: 7, ,\E

[f13: 12, D,: [N1,7, C]

(f15:14,D,] [f11: 11, C, > f12: 11, A, [N, 11, Al< \:7,A,...] [fg:8,B,...
f_JH
185 [ 2|83 |2 | sg | ... | LocalData |4\ gee | ¢ | g3 |1 | $33
Table
Object sorted by key Lease Flag Value
Node 2 Node 1

sScTS Seson
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RDMA-capable dynamic lease transferring

» Access remote shared caches via efficiently leasehold check

o TAT5To T lawuihe ®er TAaT5 o5 Fetchand check the lease flag
LeaseHolder [Node1[Node1Node2|Node2 Table LeaseHolder Node1NoE;|Node2|Node2 Of the remote object

[f1: 1,A,...] f3: 2, B,...:
(f14:18,D,] [f10: 10, G| ef—f8:7, on (fr2A.) [f6:6,B,...]
(f15:14,D,] [fir: 11,% [N2,11,A]\f7: 7,A,..] [ig:8,B,..

K—JH/

[f13: 12, D,: [N1,7, C]

185 [ 2|83 |2 | sg | ... | LocalData |4\ gee | ¢ | g3 |1 | $33
Table
Object sorted by key Lease Flag Value
Node 2 Node 1

sScTS Seson
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RDMA-capable dynamic lease transferring

» Ensure sequential data accesses via dynamic lease transferring

SCLS

Key A | B | C | D |GlobalLease| Key AlBJCID
LeaseHolder [Node1Node1Node2|Node2 Table LeaseHoIdlegNode odeilNode2|Node2
[f13: 12, D,‘ [N1,7, C]

[f14:13,D,’ [f1o:1o,C,] )
(f15:14,D,] [f11: 11, G fr12: 11, A,
/
1988 |2 |33s |2 988 Local Data | 4 | go5 | 1 | g55 | 1 | 358
Table
Object sorted by key Lease Flag Value
Node 2 Node 1

Scheduling the virtual node to
transfer the object lease

a-T-1 -1
oo
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RDMA-capable dynamic lease transferring

» Ensure sequential data accesses via dynamic lease transferring

SCLS

Key A | B | C | D |GlobalLease| Key AlBJCID
LeaseHolder [Node1Node1Node2|Node2 Table LeaseHoIdlegNode odeilNode2|Node2
[f13: 12, D,‘ [N1,7, C]

[f14:13,D,’ [f1o:1o,C,] )
(f15:14,D,] [f11: 11, G fr12: 11, A,
/
1988 |2 |33s |2 988 LocalData | 5 | go5 | 1 | $55 | 1 | 358
Table
Object sorted by key Lease Flag Value
Node 2 Node 1

Updating the lease flag to allow
other nodes to access the local cache

a-T-1 -1
oo
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Experimental Setup

» Hardware Platform
» A cluster with five physical machines
» Interconnected via Mellanox ConnectX-3 40/56 GbE network control
» Using TiKV for database management

» Comparisons:
» Transactional FaaS Systems
» Beldi[osDr2o]
» Boki[sosP21]
» RDMA-enable CC Mechanisms
» Remote Lock
» Remote OCC + Local Cache

» Benchmarks[aspLos'19,08D1'20,50SP’21]
» Movie Review
» Travel Reservation
» Banking Service

sScTS Seson



Comparing to Transactional FaaS Systems

SCLS

< Under different dataset

—~

108

[+ Boki -* Beldi -® RTSFaaS |

ms

1054
104
1034
1024

~

50% Latency

10°

108

T T T T
400 800 1200 1600

Input Thpt. (requests per second)

105
104
103
102a
10°

99% Latency(ms)

T T T T T
400 800 1200 1600

Input Thpt. (requests per second)

(a) Movie Reviews

50% Latency(ms)

99% Latency(ms)

- Boki -¥ Beldi -®- RTSFaaS
108
10° --9®
10% o0 ¥
10° 00000
102
10! T T T T T T
0 5 10 15 2!
Input Thpt. (k requests per second)
108
10° -9
104 /./“__.—"" e
10° 00000
10?
10" T T T T T
0 5 10 15 2!

Input Thpt. (k requests per second)

(b) Travel Reservations

—

50% Latency(ms

99% Latency(ms)

[ & Boki -+ Beldi -®- RTSFaaS |
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10°
104 o
,/

103‘2&*——0—-—0———0—-—-’———0—-——0—‘

102_

10" T T T T T T T T
0 2 4 6 8

Input Thpt. (k requests per second)

10°

104—[1‘ W

10°-g9 ¢f----0-—-@-—-0——-0-——@-—-0-&

102_

10° T T T T T
0 2 4 6 8

Input Thpt. (k requests per second)

(c) Banking Services

RTSFaaS demonstrates superior performance compared to Boki and Beldi by
maintaining consistently lower latency across increasing input throughput.




47

Comparing to RDMA-enable CC Mechanisms

< Under different workload characteristics
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Performance Influencing Factors

*» Factor Analysis
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This result highlights that merely adding

RDMA on top of existing protocols
designed for transactional consistency

does not effectively alleviate the overhead

of remote communication.
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Conclusion

» The Problem: Traditional FaaS platforms failed to support transactional

stateful workflows due to high communication overhead when ensuring strong
consistency across shared application state.

» The Solution: We propose RTSFaaS, an RDMA-capable FaaS framework
that ensures transactional consistency via a lease-based concurrency control

protocol, featuring affinity-aware lease assignment and RDMA-capable lease
transfer.

» The Results: RTSFaaS achieves up to 5X and 20X speedup over state-of-
the-art systems (Boki and Beldi), and up to 1.7 X and 2.1 X improvement
when integrating RDMA-based concurrency protocols.
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