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Motivation

Graph databases play a pivotal role in the FinTech industry. However, existing
ones fail to capture the unique characteristics of financial datasets and

workloads, making them inadequate for evaluating graph databases in financial

scenarios.

LDBC Financial Benchmark (FinBench) is a novel benchmark that adopts a choke

point-driven desigh methodology, emphasizing performance bottlenecks,

and incorporates distinct features.



New Features in FinBench

LDBC benchmarks FinBench Transaction | SNB Interactive vi! | SNB BI Graphalytics
labelled property graph & & & O
temporal property graph & & & O

|edge multiplicity ® | O O O
insert operations ® by &® O

| delete operations ® | O & O
query footprint small small large all data
inter-query parallelism required required optional not applicable
path finding & O b2 2
time-window queries & O O O
recursive path filtering ® @) O O
truncated traversal &® O O O
read-write queries & O O O
workload type OLTP OLTP OLAP | graph algorithms
query mix ® ® ® not applicable
|time-biased query mix ® | O O not applicable




Dataset Schema

————— Person — ==
apply d D own |
name: String |
isBlocked: Boolean | transfer withdraw
—_ createTime: DateTime
| gender: String | | I
I birthday: Date |
country: String | Account
I city: String |
| | id: ID
1 guarantee | investl | createTime: DateTime
_——= | | isBlocked: Boolean
| type: String
| — ) nickname: String
apply ¥ own phoneNumber: String
email: Long String
—_———— - — — — —

r Company freqLoginType: String
a0 lastLoginTime: DateTime
name: String accountLevel: String
isBlocked: Boolean
createTime: DateTime repa i

— — —» country: String [+ - pay deposit

| city: String

| business: String |

description: String |
| url: String |
{ guarantee I I invest | Loan
- T/ id: ID
————————————————— —*| loanAmount: 64-bit Float

__________________ =+ balance: 64-bit Float

e \ertices are entitiesin financial systems, while edges are activities involving them

signin

Medium

usage: String
interestRate: 32-bit Float

e Asymmetric dynamic temporal graph

id: ID

type: String

createTime: DateTime
isBlocked: Boolean
lastLoginTime: DateTime
riskLevel: String

Single edges
from src to dst

Multiple edges
from src to dst




Dataset Distribution
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Query: Time Window Filtering

edge2 : signin
edge2.timestamp > ${startTime}
edge2.timestamp < ${endTime}

® Fact: queries only look back in a limited edgel :transfer «1.3 R | et i
: ledgel.timestamp > ${startTime} - ]
. . edgel.timestamp < ${endTime} medium1.isBlocked = True
time window
other2 : Account medium2 ; Medium
account ; Account
. N . . medium2.isBlocked = True
® Filtering: filter edges between startTime accountid = $(id)
and endTime in traversal
® Chokepoint: temporal access locality and other3 : Account |<— medium3 : Medium
medium3.isBlocked = True
performance
RESULT

other.id, medium.type, medium.id, accountDistance

Blocked medium related accounts
[Ref: Transaction Complex Read 1]



Query: Recursive Path Filtering

Assuming: A -[el]-> B -[e2]->... -> X
® Timestamporder:el<...<ei

® Amountorder:el>...>eij

Chokepoints:
® filter push-down in RPQs for monotonic
orders

® language expression

edgel

loan : Loan src : Account

loan.id = ${id}

edgel: deposit
${startTime} < edgel.timestamp < ${endTime}

edge? in [transfer, withdraw]
edge2.amount > upstream * ${threshold}
${startTime} < edge2.timestamp < ${endTime}

edge3 in [transfer, withdraw]
edge3.amount > upstream * ${threshold}
${startTime} < edge3.timestamp < ${endTime}

edge4 in [transfer, withdraw]
edged.amount > upstream * ${threshold}
${startTime} < edge4.timestamp < ${endTime}

edge2

>{ |1dst1: Account

11dst2 : Account

I12dst1 : Account

\

I2dst2 : Account

11dst3 : Account

RESULT dst.id, ratio, distanceFromLoan

I12dst3 : Account

Transfer trace after loan applied
[Ref: Transaction Complex Read 8]

edged4

13dst1 : Account

13dst2 : Account

13dst3 : Account




Query: Read-Write Query

Complex read query: it represents a
risk control strategy

RW query: Transaction-wrapped
complex reads (risk control strategy)

If the risk control strategy is not hit,
transaction commits with write
query. Otherwise, transaction aborts

Chokepoint: write operation
contention and conflicts

src: Account
id = ${srcld}

src; Account

[ Txn Baegin |

|

dst: Account
id = ${dstld)

id = §{srcld}

SrC . Account

id = ${srcid}

edge? : ransfer

edge timestamp = S{stan Time}

edge timestamp < $end Timea}

| Blocked [
——=  TxnAbort ]

— = TenAbort ]

transfer 1
—|  dst Account i I
timestamp < ${time} |
amount <- ${amount) id = ${dstld} ! ( ]
! Mew Txn Bagin J
l Detected _ b
dst : Account , Lt
edged : transfer 1 id = §{srcid}
edge1_timestamg > S{stariTime} id = S{d=tl =y
edgel_imestamp < S{endTime} 5{ d} : 5 ad < Trum
—
edge3 - transfar ' Account
edgel timestamp > $startTima) | ! det
| prarrmrs— edged.timestamp < $endTime} : id = S{dstid}
[L Skl Blinsalles || otherN : Account I isBlocked =- Trus
| MNat detected
| Txn Commit | Txn Commit

Transfer under transfer cycle detection strategy
[Ref: Transaction Read Write 1]



Query: Truncation

In practice, system optimization cannot keep up with the

increase of the workload complexity

e  Truncate less-important edges to avoid complexity
explosion, which is actually sampling.

e  TruncationLimit and TruncationOrder is defined to
ensure consistency of results.

e  Forexample, keep only the top 100 edges in order of

timestamp descending

Chokepoints:
® truncation push-down

® language expression



Query: Patterns in temporal graph

sre : Account

sreid = ${id1}

edge2 : transfer
edge2 timestamp > ${startTime}
edgeZ timestamp < ${endTime)

edgel : transfer
edgel.timestamp > ${startTime}
edgel timestamp < ${endTime}

[ othert: Account. |
otherl : Account

dst : Account

dstid = ${id2}

edged : transfer
edge3 timestamp > ${startTime}
edge3.timestamp < ${endTime}

1

I otherN : Account

RESULT

]

ather.id, COUNT(edge2), SUM{edge2 amount), MAX(edge2.amount), COUNT(edge3), SUM(edge3.amount), MAX(edge3d amount)

[Ref: Transaction Complex Read 4]

Cycle

RESULT SUM(loan.loanAmount), COUNT(loan)

loanl : Loan loan2 : Loan
edgel edge2
pl: Person — — — > p2 : Person ———
guarantee guarantee
pl.id = ${id}

edgel: guarantee
edgel.timestamp > ${startTime}
edgel.timestamp < ${endTime}

edge2: guarantee
edge2.timestamp > ${startTime}
edge2.timestamp < ${endTime}

chain

edgel: transfer edge2: withdraw
edgeltimestamp > ${startTime} edge2.timestamp > ${startTime}
edgel timestamp < ${endTime} edge2.timestamp < ${endTime}
edgel.amount > ${thresholdl} edge2.amount > ${threshold2}

srel : Account

dstCard : Account

dstCard.id = 8id}
dstCard.type = card

RESULT mid.id, SUM(edgel.amount), SUM(edge2.amount)

Tree

[Ref: Transaction Complex Read 6]

loan3: Loan
edgeN
—_——— pN : Person
guarantee

edgeN: guarantee
edgeN.timestamp > ${startTime}
edgeN.timestamp < ${endTime}

[Ref: Transaction Complex Read 11]




Workload: Time-biased query mix

Distributions of Generated Random Values for Different Durations
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104
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Longer temporal window in complex
read queries results in more simple
read queries following
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The probability density distribution of the time-biased function



Future work

* Paper submitted. Working on the new version v0.2 release

* Ongoing Implementation: TigerGraph, gpStore(gStore team), Pyrrho

» Official audits plannedin 2025

* New features planned: auto-benchmarking, htap metrics (freshness), new

workload for AP



i DBC' ® Thanks!\
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