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(57) ABSTRACT

Methods, systems, and computer programs are presented for
providing performance metrics in an online performance
analysis system employing customer objects, such as data-
base tables. A plurality of metric source data associated with
a plurality of objects is accessed and a subset of the plurality
of objects is determined that satisfies stableness criteria
based on the plurality of metric source data to identify a set
of stable objects. A set of metrics is generated based on the
subset of the plurality of objects that satisfies the stableness
criteria.

| A6 DUR _PER_JOB O

SELECT index based on stable objects and warehouses, restricted to 1% growth -

o G DUR PER JOB STABLE OBJECTS o AVG_DKR PER JOB _STABLE WAREHOUSES
0

am

| 100

¢ 0319 03-22 (328

(3-28 {331 (4-03

502



US 2026/0044520 A1

Feb. 12,2026 Sheet 1 of 7

Patent Application Publication

L 914
030 T30
IOVIOLS Y1Ya FOVHOLS VIVD
R .
N-0CL WADALY Td JOVHOIS OO D ~10z)
901~
- o ¢« 1
| |
EDIEN O IYIdNOLNODE
w X3ANI D30 378Y1S | m
| < |
0Ll
o
M 601 m
| |
| |
| {S)asvaviva P - W
w UEY MIOYNY ZDIANS 100D |
e _— |
I - o1
. WHOALYId YIVO OnoD 801 N

3030 NSO

L




US 2026/0044520 A1

Feb. 12,2026 Sheet 2 of 7

00¢

Patent Application Publication

AL |
STONIY %&mmwoﬁ
JSNOHTHYM Ny
nia | STN03H0S
8O
0 817
IHAZG .
- EWLE
VOIS YiIva JOYHOLS YLVa
MOLNOTNT | YIZWILA0 | HI N0
00 50r 40r
9177 17 N7
HIZATVNY HAOYNYW IAHIS IHAHIS WI3IGAS WIOYNYI
AYODIHOM | VivaYLIN ONY TIOSNOS | ONBSIN0Nd ININFOVNN | “C O
ONY HOLINOW | NOLLYHNDIENGD NIV D 1SInead WILNIOTED Sed
, P M,
e’ w” 0 807 ¥07 o0
MIDYNYIN 30ANIS TLON0D
801~




US 2026/0044520 A1

Feb. 12,2026 Sheet 3 of 7

Patent Application Publication

€ 9ld
NYZE HOSSI00Hd N6 HOSSIDOH NI MOSS300Ud
NZE-H JHOYD N-pLE-H JHOYD MO IHOYO
NZZe-H 300N NOILND3XE N-Zie-H 300N NOILNDIXI NZ0E-H 300N NOILNDIXE
7978 BOSSID0N ZOEH  HOSSIOOUd 290+ HOSS3D0Nd
2-heEH THIVD 2-vieH IHOYD 20+ IHOVD
zzze-H 300N NOWLNDIX3 77ie-H 300N NOILNOIX3 zz06-H  TOON NOILADIXI
1976 JOSSIN0U 1918 HOSSI0U 90e-H  HOSS300Md
|28 THOYD 1p18 JHOYD LpOEH JHOYD
Jzze-H  IOON NOLNDE 2ie-H 300N NOLLNOIXE 1Z06~H  TCON NOWLNDIXI
W N ISNOHIUYAL TPNLEIA 7 3SNOHIHYM TV LHIA | ISNOHTUYA TWNLEIA
00€



Patent Application Publication  Feb. 12, 2026 Sheet 4 of 7 US 2026/0044520 A1

400

b

109«  STABLE OBJECT INDEX SERVICE

OBJECT MANAGER 440

STABILITY MANAGER 445

STABLE OBJECT INDEX MANAGER 480

FIG. 4



Patent Application Publication

Feb. 12,2026

Sheet 5 of 7

US 2026/0044520 A1

SELECT index based on stable objects and warehouses, restricied fo

R Eﬁ? 8LE OBECTS = AVG_DUR PER JOB STABLE WAREHOUSES

1% growth =

0322

(3-25

0328

§3-31

0403

A

502

FIG. 5



Patent Application Publication  Feb. 12, 2026 Sheet 6 of 7 US 2026/0044520 A1

/ 600

ACCESS, BY AT LEAST ONE HARDWARE PROCESSOR, A PLURALITY OF METRIC
SOURCE DATA ASSOCIATED WITH A PLURALITY OF OBJECTS 602

v
DETERMINE THAT A SUBSET OF THE PLURALITY OF OBJECTS SATISHES
STABLENESS CRITERIA BASED ON THE PLURALITY OF METRIC SOURCE DATA TO
IDENTIFY A SET OF STABLE OBJECTS 604

v
GENERATE A SET OF METRICS BASED ON THE SUBSET OF THE PLURALITY OF
OBJECTS THAT SATISFIES THE STABLENESS CRITERIA 606

FIG. 6



Patent Application Publication  Feb. 12, 2026 Sheet 7 of 7 US 2026/0044520 A1
§700=
710 730:
; Arnn Ser e e amen anne e e e s § mmmmmmmmmmmmmmmmmm s }
; 1 PROCESSORS § ; 732 MEMORY 3 §
AR | v .
; PROCESSOR 1 ! ;| MAINMEMORY STATIC mm:z*{ §
; e § i 716+, 1161 |
i > 1 § INSTRUCTIONS INSTRUCTIONS | 1.
; INSTRUCTIONS i | z
i 3 114 i : STORAGE UNIT 7381
; PROCESSOR § * MACHINE STORAGE MEDIUM §
) 7 ! i
|| WsTRUCTIONS || 1111 }! INSTRUCTIONS ;
XY Z 02 h 4
BUS
A A A
N
NN §0O COMPONENTS LR
{ QUTRUT WUt i
b VISUAL | | ALPHANUMERE ) !
o1 ACOUSTI 1R POINT BASED o
bl HAPTIC 1R TACTILE o
| = z
b 764 £ A o M
{ Bt f
i e COMMUNICATION *
WO WRED 1 [ WREIESS ] [ CEIUDAR ]l
{ NEARFELD 11 BIUETOOTH 11 WhH i §
§

782:\[*‘% 783 ’

DEVICES 780

FIG. 7



US 2026/0044520 A1

AUTOMATIC IDENTIFICATION AND
TRACKING OF STABLE OBJECTS

TECHNICAL FIELD

[0001] The present disclosure generally relates to special-
purpose machines that manage data platforms and databases
and, more specifically, data platforms for identifying system
performance over time and generating a set of metrics, such
as indices and benchmarks.

BACKGROUND

[0002] Network-based database systems may be provided
through a cloud data platform, which allows organizations,
customers, and users to store, manage, and retrieve data
from the cloud. With respect to type of data processing, a
cloud data platform could implement online transactional
processing, online analytical processing, a combination of
the two, and/or other types of data processing. Moreover, a
cloud data platform could be or include a relational database
management system and/or one or more other types of
database management systems.

[0003] One such example is a cloud data warehouse (also
referred to as a “network-based data warehouse,” “virtual
data warehouse,” or simply as a “data warehouse™), which is
a cloud data platform used for data analysis and reporting
that comprises a central repository of integrated data from
one or more disparate sources. A data warehouse can store
current and historical data that can be used for creating
analytical reports for an enterprise. To this end, data ware-
houses can provide business intelligence tools, tools to
extract, transform, and load data into the repository, and
tools to manage and retrieve metadata.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Various ones of the appended drawings merely
illustrate examples of the present disclosure and should not
be considered as limiting its scope.

[0005] FIG. 1 illustrates an example computing environ-
ment in which a cloud data platform is in communication
with a cloud storage provider system, according to some
examples.

[0006] FIG. 2 is a block diagram illustrating components
of'a compute service manager, according to some examples.
[0007] FIG. 3 is a block diagram illustrating components
of an execution platform, according to some examples.
[0008] FIG. 4 is a block diagram illustrating components
of a stable object index service, according to some
examples.

[0009] FIG. 5 illustrates an aspect of the subject matter in
accordance with one example.

[0010] FIG. 6 illustrates a routine (method or process) in
accordance with one example.

[0011] FIG. 7 illustrates a diagrammatic representation of
a machine in the form of a computer system within which a
set of instructions can be executed for causing the machine
to perform any one or more of the methodologies discussed
herein, in accordance with some examples of the present
disclosure.

DETAILED DESCRIPTION

[0012] The description that follows includes systems,
methods, techniques, instruction sequences, and computing
machine program products that embody illustrative
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examples of the disclosure. In the following description, for
the purposes of explanation, numerous specific details are
set forth in order to provide an understanding of various
examples of the inventive subject matter. It will be evident,
however, to those skilled in the art, that examples of the
inventive subject matter can be practiced without these
specific details. In general, well-known instruction
instances, protocols, structures, and techniques are not nec-
essarily shown in detail.

[0013] Examples of the present disclosure include the
generation of a performance index or one or more metrics by
leveraging the functionality of a cloud data platform to
provide near real-time analysis of metrics for customers and
users of the platform based on real production workloads of
stable objects, such as stable tables. The cloud data platform
provides for application developers, data scientists, and data
engineers to develop data pipelines and products by employ-
ing data engineering, data science, and data warchousing.
The cloud data platform performance index creates an index
to capture any or all aspects of system performance for
stable objects over a period time while being sensitive to
product improvements, changes, updates, and the like. More
specifically, examples provide a stable and reliable solution
to track, measure, compare, and analyze query performance
changes of real production workloads on stable objects over
extended periods of time along arbitrary dimensions and
performance metrics using performance indexing. This
enables the system to track cost and efficiency and determine
price-performance information. For the purposes of this
description, the phrase “a cloud data platform performance
index” may be referred to as and used interchangeably with
the phrases “an index system,” “a performance index,” “a
performance index service,” “performance-as-a-product ser-
vice,” “global index,” “sub-index,” “metric,” “benchmark,”
or merely “an index.”

[0014] Traditional approaches for tracking performance
include using a fixed set of synthetic (e.g., artificially
generated) benchmarks with predefined performance met-
rics that can be consistently tracked, where these bench-
marks are designed to stress specific aspects of a system and
are not always representative of real-world performance.
Alternative conventional systems attempt to leverage natural
experiments to recognize invariant aspects of production
workloads (e.g., features that remain constant and
unchanged) that can be used for comparison over time
regardless of specific inputs, conditions, and/or actual work-
loads. However, both traditional approaches fail to be rep-
resentative of a customer’s production workloads that are
affected by variations in input data, factor changes, and/or
other workload updates. Thus, conventional systems fail to
capture customer’s performance experiences on a cloud data
platform using real-time or near real-time data. Even still,
conventional systems track performance arbitrarily across a
sample set of data, all of the data, or user specified data or
objects. This can create inaccuracies as some data can vastly
differ in composition and behavior from other data which
creates outliers. These outliers can adversely influence the
performance that is tracked and can cause unnecessary
system downtime and increased cost. Thus, synthetic bench-
marks are not sufficient to capture and analyze performance
of'a cloud data platform’s real-world production queries and
workloads for objects that are representative of the entire
database system, such as stable objects or stable tables.
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[0015] Performance metrics for cloud data platforms typi-
cally include measures of throughput, scalability, reliability,
cost, and the like. However, with current infrastructure and
metrics available today, it is difficult to evaluate many
aspects of cloud data platform performance as it corresponds
to real-world production (e.g., actual customer workloads).
Performance numbers collected and aggregated across the
cloud data platform deployments tend to be very unstable
and are not useful for measuring global performance trends.
Conventional systems are insensitive to variations in cus-
tomer workloads and object sizes, as there are no existing
methods and system for tracking performance trends over an
extended period of time (e.g., over quarters to multiple
years) for a specific set of objects (e.g., stable objects) since
workloads tend to change over time, causing performance
numbers to be incomparable over a longer period of time.
[0016] Currently, for many performance improvements,
the random variations or errors in data (e.g., noise) is so
large it often obscures underlying patterns, relationships,
and/or measurable performance improvements leading to
inaccurate or unreliable results. Thus, it is impossible to
accurately measure the impact of a specific change to
production workloads. Furthermore, conventional systems
fail to compare performance of a database over extended
periods of time by simply comparing two endpoints (e.g., a
beginning state and an end state) when workloads typically
have changed significantly with a small degree of overlap.
[0017] Examples of the present disclosure improve upon
existing models and overcome such current technical chal-
lenges by providing a stable and reliable system to measure
and compare database performance changes based on real
production workloads over extended periods of time for a
specific set of stable objects or categories of stable objects,
including analysis along arbitrary dimensions and perfor-
mance metrics. Thus, examples of the present disclosure
solve the technical problem relating to performance tracking
by allowing for accurate assessments of the impact of each
specific change to production workloads by building per-
formance metrics that are based on database objects that are
determined to be stable (e.g., stable objects) in the cloud data
platform performance.

[0018] Specifically, the disclosed examples access, by at
least one hardware processor, a plurality of metric source
data associated with a plurality of objects and determine that
a subset of the plurality of objects satisfies stableness criteria
based on the plurality of metric source data to identify a set
of stable objects. The disclosed examples generate a set of
metrics based on the subset of the plurality of objects that
satisfies the stableness criteria. The plurality of metric
source data can indicate the number of rows added to each
of the plurality of objects over a specified time period.
[0019] In some examples, the plurality of metric source
data indicates the number of rows deleted from each of the
plurality of objects over the specified time period. In some
cases, the stableness criteria includes a table size criterion
and a table churn criterion. The disclosed examples deter-
mine that an individual object of the subset of the plurality
of objects satisfies the table size criterion based on a
plurality of dimensions. The plurality of dimensions can
include a growth rate dimension, a variation in the growth
rate dimension, and a size of the object dimension. The size
of the object dimension can represent a magnitude of a
number of rows on any given day during the specified time
period.
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[0020] Insome examples, the disclosed examples compute
the growth rate dimension of the individual object as a
function of a net change in a number of rows of the
individual object over the specified time period and classify
the individual object into an individual category of a plu-
rality of growth categories based on the computed growth
rate dimension. The disclosed examples compute the varia-
tion in the growth rate dimension based on a coefficient of
variation of daily differences in the change in the number of
rows. The disclosed examples compute a total number of
rows inserted on each day of the specified time period and
compute an average of the total number of rows inserted on
each day of the specified time period. The disclosed
examples compute a standard deviation of the total number
of rows inserted on each day of the specified time period and
compute a ratio of the standard deviation to the average to
compute the coefficient of the variation of the daily differ-
ences in the change in the number of rows.

[0021] In some cases, the disclosed examples determine
that the individual object is a stable object in response to
determining that an amount of the growth rate dimension is
below a first threshold and the variation in the growth rate
dimension is below a second threshold. Different orders of
magnitude can be used to categorize the individual object
based on the size of the object dimension. In some examples,
the disclosed examples determine that an individual object
of the subset of the plurality of objects satisfies the table
churn criterion based on a number of rows inserted versus
number of rows deleted over the specified time period. The
disclosed examples classify churn of the individual object
based on an amount of churn value and a fraction of churn
value. In some cases, the disclosed examples compute the
amount of churn value by determining how many rows were
inserted and how many rows were deleted from the object
and compute the fraction of churn value based on a number
of rows that were inserted divided by a total of the number
of rows that were inserted and a number of rows that were
deleted.

[0022] The disclosed examples assign a first churn cat-
egory to the individual object in response to determining that
the amount of churn value is below a first threshold and
assign a second churn category to the individual object in
response to determining that the amount of churn value is
between the first threshold and a second threshold. The
disclosed examples assign a third churn category to the
individual object in response to determining that the fraction
of churn value is below a third threshold and assign a fourth
churn category to the individual object in response to
determining that the fraction of churn value is between the
third threshold and a fourth threshold.

[0023] In some examples, the disclosed examples cause a
portion of the set of metrics to be displayed in a user
interface. Each stable object in the set of stable objects can
include a composition that remains stable or changes at a
stable rate over a specified time period. In some cases, the
disclosed examples generate a set of indexes as the set of
metrics to represent functions of a database system and
identify categories of the plurality of objects for generating
new features in the database system. The disclosed examples
can generate a set of benchmarks for a database system
based on the set of metrics.

[0024] Identifying stable objects enables the system to
measure performance improvements on objects for which
the composition remains consistent over time. Using the
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stable objects, the system is able to increase the power of
hypothesis tests when detecting changes in metrics. This is
because stable objects exhibit little variation in their behav-
ior over time and the signal-to-noise ratio is higher when
comparing metrics before vs. after an engineering rollout.
Stable objects can be used to target indexing and feature
analysis and development.

[0025] FIG. 1 illustrates an example computing environ-
ment 100 that includes a database system in the example
form of a cloud data platform 102, in accordance with some
examples of the present disclosure. To avoid obscuring the
inventive subject matter with unnecessary detail, various
functional components that are not germane to conveying an
understanding of the inventive subject matter have been
omitted from FIG. 1. However, a skilled artisan will readily
recognize that various additional functional components
may be included as part of the computing environment 100
to facilitate additional functionality that is not specifically
described herein. In other examples, the computing envi-
ronment may comprise another type of network-based data-
base system or a cloud data platform.

[0026] As shown, the computing environment 100 com-
prises the cloud data platform 102 in communication with a
cloud storage platform 104 (e.g., AWS®, Microsoft Azure
Blob Storage®, or Google Cloud Storage). The cloud data
platform 102 is a network-based system used for reporting
and analysis of integrated data from one or more disparate
sources including one or more storage locations within the
cloud storage platform 104. The cloud data platform 102 can
be a network-based data platform or network-based data
system. The cloud storage platform 104 comprises a plural-
ity of computing machines and provides on-demand com-
puter system resources such as data storage and computing
power to the cloud data platform 102.

[0027] The cloud data platform 102 comprises a compute
service manager 108, an execution platform 110, and one or
more metadata databases 112. The cloud data platform 102
hosts and provides data reporting and analysis services to
multiple client accounts.

[0028] The compute service manager 108 coordinates and
manages operations of the cloud data platform 102. The
compute service manager 108 also performs query optimi-
zation and compilation as well as managing clusters of
computing services that provide compute resources (also
referred to as “virtual warchouses™). The compute service
manager 108 can support any number of client accounts
such as end users providing data storage and retrieval
requests, system administrators managing the systems and
methods described herein, and other components/devices
that interact with compute service manager 108.

[0029] The compute service manager 108 is also in com-
munication with a client device 114. The client device 114
corresponds to a user of one of the multiple client accounts
supported by the cloud data platform 102. A user may utilize
the client device 114 to submit data storage, retrieval, and
analysis requests to the compute service manager 108.
[0030] The compute service manager 108 is also coupled
to one or more metadata databases 112 that store metadata
pertaining to various functions and aspects associated with
the cloud data platform 102 and its users. For example, a
metadata database 112 may include a summary of data
stored in remote data storage systems as well as data
available from a local cache. Additionally, a metadata data-
base 112 may include information regarding how data is
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organized in remote data storage systems (e.g., the cloud
storage platform 104) and the local caches. Information
stored by a metadata database 112 allows systems and
services to determine whether a piece of data needs to be
accessed without loading or accessing the actual data from
a storage device.

[0031] The compute service manager 108 is further
coupled to the execution platform 110, which provides
multiple computing resources that execute various data
storage and data retrieval tasks. The execution platform 110
is coupled to cloud storage platform 104. The cloud storage
platform 104 comprises multiple data storage devices 120-1
to 120-N. In some examples, the data storage devices 120-1
to 120-N are cloud-based storage devices located in one or
more geographic locations. For example, the data storage
devices 120-1 to 120-N can be part of a public cloud
infrastructure or a private cloud infrastructure. The data
storage devices 120-1 to 120-N may be hard disk drives
(HDDs), solid state drives (SSDs), storage clusters, Amazon
S3™ storage systems, or any other data storage technology.
Additionally, the cloud storage platform 104 may include
distributed file systems (such as Hadoop Distributed File
Systems (HDFS)), object storage systems, and the like.

[0032] The execution platform 110 comprises a plurality
of compute nodes. A set of processes on a compute node
executes a query plan compiled by the compute service
manager 108. The set of processes can include: a first
process to execute the query plan; a second process to
monitor and delete cache files using a least recently used
(LRU) policy and implement an out of memory (OOM)
error mitigation process; a third process that extracts health
information from process logs and status to send back to the
compute service manager 108; a fourth process to establish
communication with the compute service manager 108 after
a system boot; and a fifth process to handle all communi-
cation with a compute cluster for a given job provided by the
compute service manager 108 and to communicate infor-
mation back to the compute service manager 108 and other
compute nodes of the execution platform 110.

[0033] The compute service manager 108, metadata data-
base(s) 112, and execution platform 110 are operatively
connected to a stable object index service 109, which
provides for the monitoring and determination of stable
objects (e.g., stable tables) on the cloud data platform 102
and generation of a collection of performance metrics
related to the stable objects and/or workloads performed
with respect to the stable objects. The stable object index
service 109 can receive metric data related to customer or
user workloads or user objects from any of the compute
service manager 108, metadata database(s) 112, execution
platform 110, or alternative operatively connected modules
from within the cloud data platform 102, or externally
connected data sources. The stable object index service 109
is depicted and described in combination with FIG. 4.

[0034] In some examples, communication links between
elements of the computing environment 100 are imple-
mented via one or more data communication networks.
These data communication networks may utilize any com-
munication protocol and any type of communication
medium. In some examples, the data communication net-
works are a combination of two or more data communica-
tion networks (or sub-Networks) coupled to one another. In
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alternate examples, these communication links are imple-
mented using any type of communication medium and any
communication protocol.

[0035] The compute service manager 108, metadata data-
base(s) 112, execution platform 110, stable object index
service 109, and cloud storage platform 104 are shown in
FIG. 1 as individual discrete components. However, each of
the compute service manager 108, metadata database(s) 112,
execution platform 110, stable object index service 109, and
cloud storage platform 104 can be implemented as a dis-
tributed system (e.g., distributed across multiple systems/
platforms at multiple geographic locations). Additionally,
each of the compute service manager 108, metadata database
(s) 112, execution platform 110, stable object index service
109, and cloud storage platform 104 can be scaled up or
down (independently of one another) depending on changes
to the requests received and the changing needs of the cloud
data platform 102. Thus, in the described examples, the
cloud data platform 102 is dynamic and supports regular
changes to meet the current data processing needs.

[0036] During typical operation, the cloud data platform
102 processes multiple jobs determined by the compute
service manager 108. These jobs are scheduled and managed
by the compute service manager 108 to determine when and
how to execute the job. For example, the compute service
manager 108 may divide the job into multiple discrete tasks
and may determine what data is needed to execute each of
the multiple discrete tasks. The compute service manager
108 may assign each of the multiple discrete tasks to one or
more nodes of the execution platform 110 to process the
task. The compute service manager 108 may determine what
data is needed to process a task and further determine which
nodes within the execution platform 110 are best suited to
process the task. Some nodes may have already cached the
data needed to process the task and, therefore, be a suitable
candidate for processing the task. Metadata stored in a
metadata database 112 assists the compute service manager
108 in determining which nodes in the execution platform
110 have already cached at least a portion of the data needed
to process the task. One or more nodes in the execution
platform 110 process the task using data cached by the nodes
and, if necessary, data retrieved from the cloud storage
platform 104. It is desirable to retrieve as much data as
possible from caches within the execution platform 110
because the retrieval speed is typically much faster than
retrieving data from the cloud storage platform 104.
[0037] As shown in FIG. 1, the computing environment
100 separates the execution platform 110 from the cloud
storage platform 104. In this arrangement, the processing
resources and cache resources in the execution platform 110
operate independently of the data storage devices 120-1 to
120-N in the cloud storage platform 104. Thus, the com-
puting resources and cache resources are not restricted to
specific data storage devices 120-1 to 120-N. Instead, all
computing resources and all cache resources may retrieve
data from, and store data to, any of the data storage resources
in the cloud storage platform 104.

[0038] FIG. 2 is a block diagram 200 illustrating compo-
nents of the compute service manager 108, in accordance
with some examples of the present disclosure. As shown in
FIG. 2, the compute service manager 108 includes an access
manager 202 and a credential management system 204
coupled to data storage device 206, which is an example of
the metadata database(s) 112. Access manager 202 handles
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authentication and authorization tasks for the systems
described herein. The credential management system 204
facilitates use of remote stored credentials to access external
resources such as data resources in a remote storage device.
As used herein, the remote storage devices may also be
referred to as “persistent storage devices” or “shared storage
devices.” For example, the credential management system
204 may create and maintain remote credential store defi-
nitions and credential objects (e.g., in the data storage device
206). A remote credential store definition identifies a remote
credential store and includes access information to access
security credentials from the remote credential store. A
credential object identifies one or more security credentials
using non-sensitive information (e.g., text strings) that are to
be retrieved from a remote credential store for use in
accessing an external resource. When a request invoking an
external resource is received at run time, the credential
management system 204 and access manager 202 use infor-
mation stored in the data storage device 206 (e.g., a creden-
tial object and a credential store definition) to retrieve
security credentials used to access the external resource
from a remote credential store.

[0039] A request processing service 208 manages received
data storage requests and data retrieval requests (e.g., jobs to
be performed on database data). For example, the request
processing service 208 may determine the data to process a
received query (e.g., a data storage request or data retrieval
request). The data can be stored in a cache within the
execution platform 110 or in a data storage device in cloud
storage platform 104.

[0040] A management console service 210 supports access
to various systems and processes by administrators and other
system managers. Additionally, the management console
service 210 may receive a request to execute a job and
monitor the workload on the system.

[0041] The compute service manager 108 also includes a
job compiler 212, a job optimizer 214, and a job executor
216. The job compiler 212 parses a job into multiple discrete
tasks and generates the execution code for each of the
multiple discrete tasks. The job optimizer 214 determines
the best method to execute the multiple discrete tasks based
on the data that needs to be processed. The job optimizer 214
also handles various data pruning operations and other data
optimization techniques to improve the speed and efficiency
of executing the job. The job executor 216 executes the
execution code for jobs received from a queue or determined
by the compute service manager 108.

[0042] A job scheduler and coordinator 218 sends received
jobs to the appropriate services or systems for compilation,
optimization, and dispatch to the execution platform 110.
For example, jobs can be prioritized and then processed in
that prioritized order. In an example, the job scheduler and
coordinator 218 determines a priority for internal jobs that
are scheduled by the compute service manager 108 with
other “outside” jobs such as user queries that can be sched-
uled by other systems in the database but may utilize the
same processing resources in the execution platform 110. In
some examples, the job scheduler and coordinator 218
identifies or assigns particular nodes in the execution plat-
form 110 to process particular tasks. A virtual warehouse
manager 220 manages the operation of multiple virtual
warehouses implemented in the execution platform 110. For
example, the virtual warehouse manager 220 may generate
query plans for executing received queries.
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[0043] Additionally, the compute service manager 108
includes a configuration and metadata manager 222, which
manages the information related to the data stored in the
remote data storage devices and in the local buffers (e.g., the
buffers in execution platform 110). The configuration and
metadata manager 222 uses metadata to determine which
data files need to be accessed to retrieve data for processing
a particular task or job. A monitor and workload analyzer
224 oversees processes performed by the compute service
manager 108 and manages the distribution of tasks (e.g.,
workload) across the virtual warehouses and execution
nodes in the execution platform 110. The monitor and
workload analyzer 224 also redistributes tasks, as needed,
based on changing workloads throughout the cloud data
platform 102 and may further redistribute tasks based on a
user (e.g., “external”) query workload that may also be
processed by the execution platform 110. The configuration
and metadata manager 222 and the monitor and workload
analyzer 224 are coupled to a data storage device 226. Data
storage device 226 in FIG. 2 represents any data storage
device within the cloud data platform 102. For example, data
storage device 226 may represent buffers in execution
platform 110, storage devices in cloud storage platform 104,
or any other storage device.

[0044] As described in examples herein, the compute
service manager 108 validates all communication from an
execution platform (e.g., the execution platform 110) to
validate that the content and context of that communication
are consistent with the task(s) known to be assigned to the
execution platform. For example, an instance of the execu-
tion platform executing a query A should not be allowed to
request access to data-source D (e.g., data storage device
226) that is not relevant to query A. Similarly, a given
execution node (e.g., execution node 302-1) may need to
communicate with another execution node (e.g., execution
node 302-2), and should be disallowed from communicating
with a third execution node (e.g., execution node 312-1) and
any such illicit communication can be recorded (e.g., ina log
or other location). Also, the information stored on a given
execution node is restricted to data relevant to the current
query and any other data is unusable, rendered so by
destruction or encryption where the key is unavailable.

[0045] FIG. 3 is a block diagram 300 illustrating compo-
nents of the execution platform 110, in accordance with
some examples of the present disclosure. As shown in FIG.
3, the execution platform 110 includes multiple virtual
warehouses, including virtual warehouse 1, virtual ware-
house 2, and virtual warehouse N. Each virtual warehouse
includes multiple execution nodes that each include a data
cache and a processor. The virtual warchouses can execute
multiple tasks in parallel by using the multiple execution
nodes. As discussed herein, the execution platform 110 can
add new virtual warehouses and drop existing virtual ware-
houses in real-time based on the current processing needs of
the systems and users. This flexibility allows the execution
platform 110 to quickly deploy large amounts of computing
resources when needed without being forced to continue
paying for those computing resources when they are no
longer needed. All virtual warehouses can access data from
any data storage device (e.g., any storage device in cloud
storage platform 104).

[0046] Although each virtual warehouse shown in FIG. 3
includes three execution nodes, a particular virtual ware-
house may include any number of execution nodes. Further,
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the number of execution nodes in a virtual warehouse is
dynamic, such that new execution nodes are created when
additional demand is present, and existing execution nodes
are deleted when they are no longer useful.

[0047] Each virtual warehouse is capable of accessing any
of the data storage devices 120-1 to 120-N shown in FIG. 1.
Thus, the virtual warehouses are not necessarily assigned to
a specific data storage device 120-1 to 120-N and, instead,
can access data from any of the data storage devices 120-1
to 120-N within the cloud storage platform 104. Similarly,
each of the execution nodes shown in FIG. 3 can access data
from any of the data storage devices 120-1 to 120-N. In
some examples, a particular virtual warehouse or a particular
execution node can be temporarily assigned to a specific
data storage device, but the virtual warehouse or execution
node may later access data from any other data storage
device.

[0048] In the example of FIG. 3, virtual warehouse 1
includes three execution nodes 302-1, 312-1, and 322-1.
Execution node 302-1 includes a cache 304-1 and a proces-
sor 306-1. Execution node 312-1 includes a cache 314-1 and
a processor 316-1. Execution node 322-1 includes a cache
324-1 and a processor 326-1. Each execution node 302-1,
312-1, and 322-1 is associated with processing one or more
data storage and/or data retrieval tasks. For example, a
virtual warehouse may handle data storage and data retrieval
tasks associated with an internal service, such as a clustering
service, a materialized view refresh service, a file compac-
tion service, a storage procedure service, or a file upgrade
service. In other implementations, a particular virtual ware-
house may handle data storage and data retrieval tasks
associated with a particular data storage system or a par-
ticular category of data.

[0049] Similar to virtual warehouse 1 discussed above,
virtual warehouse 2 includes three execution nodes 302-2,
312-2, and 322-1. Execution node 302-2 includes a cache
304-2 and a processor 306-2. Execution node 312-2 includes
a cache 314-2 and a processor 316-2. Execution node 322-2
includes a cache 324-2 and a processor 326-2. Additionally,
virtual warehouses 1-N include three execution nodes 302-
N, 312-N, and 322-N. Execution node 312-N includes a
cache 314-N and a processor 314-N. Execution node 322-N
includes a cache 324-N and a processor 324-N.

[0050] In some examples, the execution nodes shown in
FIG. 3 are stateless with respect to the data being cached by
the execution nodes. For example, these execution nodes do
not store or otherwise maintain state information about the
execution node, or the data being cached by a particular
execution node. Thus, in the event of an execution node
failure, the failed node can be transparently replaced by
another node. Since there is no state information associated
with the failed execution node, the new (replacement)
execution node can easily replace the failed node without
concern for recreating a particular state.

[0051] Although the execution nodes shown in FIG. 3
each includes one data cache and one processor, alternate
examples may include execution nodes containing any num-
ber of processors and any number of caches. Additionally,
the caches may vary in size among the different execution
nodes. The caches shown in FIG. 3 store, in the local
execution node, data that was retrieved from one or more
data storage devices in cloud storage platform 104. Thus, the
caches reduce or eliminate the bottleneck problems occur-
ring in platforms that consistently retrieve data from remote
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storage systems. Instead of repeatedly accessing data from
the remote storage devices, the systems and methods
described herein access data from the caches in the execu-
tion nodes, which is significantly faster and avoids the
bottleneck problem discussed above. In some examples, the
caches are implemented using high-speed memory devices
that provide fast access to the cached data. Each cache can
store data from any of the storage devices in the cloud
storage platform 104.

[0052] Further, the cache resources and computing
resources may vary between different execution nodes. For
example, one execution node may contain significant com-
puting resources and minimal cache resources, making the
execution node useful for tasks that require significant
computing resources. Another execution node may contain
significant cache resources and minimal computing
resources, making this execution node useful for tasks that
require caching of large amounts of data. Yet another execu-
tion node may contain cache resources providing faster
input-output operations, useful for tasks that require fast
scanning of large amounts of data. In some examples, the
cache resources and computing resources associated with a
particular execution node are determined when the execu-
tion node is created, based on the expected tasks to be
performed by the execution node.

[0053] Additionally, the cache resources and computing
resources associated with a particular execution node may
change over time based on changing tasks performed by the
execution node. For example, an execution node may be
assigned more processing resources if the tasks performed
by the execution node become more processor intensive.
Similarly, an execution node may be assigned more cache
resources if the tasks performed by the execution node
require a larger cache capacity.

[0054] Although virtual warehouses 1, 2, and N are asso-
ciated with the same execution platform 110, the virtual
warehouses can be implemented using multiple computing
systems at multiple geographic locations. For example,
virtual warehouse 1 can be implemented by a computing
system at a first geographic location, while virtual ware-
houses 2 and N are implemented by another computing
system at a second geographic location. In some examples,
these different computing systems are cloud-based comput-
ing systems maintained by one or more different entities.
[0055] Additionally, each virtual warehouse is shown in
FIG. 3 as having multiple execution nodes. The multiple
execution nodes associated with each virtual warehouse can
be implemented using multiple computing systems at mul-
tiple geographic locations. For example, an instance of
virtual warehouse 1 implements execution nodes 302-1 and
312-1 on one computing platform at a geographic location
and implements execution node 322-1 at a different com-
puting platform at another geographic location. Selecting
particular computing systems to implement an execution
node may depend on various factors, such as the level of
resources needed for a particular execution node (e.g.,
processing resource requirements and cache requirements),
the resources available at particular computing systems,
communication capabilities of networks within a geographic
location or between geographic locations, and which com-
puting systems are already implementing other execution
nodes in the virtual warehouse.

[0056] Execution platform 110 is also fault tolerant. For
example, if one virtual warehouse fails, that virtual ware-
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house is quickly replaced with a different virtual warehouse
at a different geographic location. A particular execution
platform 110 may include any number of virtual ware-
houses. Additionally, the number of virtual warehouses in a
particular execution platform is dynamic, such that new
virtual warechouses are created when additional processing
and/or caching resources are needed. Similarly, existing
virtual warehouses can be deleted when the resources asso-
ciated with the virtual warehouse are no longer useful.

[0057] In some examples, the virtual warehouses may
operate on the same data in cloud storage platform 104, but
each virtual warehouse has its own execution nodes with
independent processing and caching resources. This con-
figuration allows requests on different virtual warehouses to
be processed independently and with no interference
between the requests. This independent processing, com-
bined with the ability to dynamically add and remove virtual
warehouses, supports the addition of new processing capac-
ity for new users without impacting the performance.

[0058] FIG. 4 is a block diagram 400 illustrating compo-
nents of the stable object index service 109, in accordance
with some examples. As is shown in FIG. 4, the stable object
index service 109 includes an object manager 440, a stability
manager 445, and a stable object index manager 480. As is
shown in FIG. 4, the stable object index service 109 iden-
tifies objects stored on the cloud data platform 102 that meet
stableness criteria. These objects that are identified are
marked as stable objects and are used by the stable object
index service 109 to generate a set of metrics representing
performance of the stable objects.

[0059] The object manager 440 manages changes to the
objects on the cloud data platform 102, as well as changes
to the cloud data platform 102, such as updates, performance
features, service changes, and the like. The object manager
440, or components thereof, distinguish, manage, and con-
trol, for the set or collection of stable objects, performance
issues caused by user workloads and performance issues
caused by new features and/or optimization to the cloud data
platform or systems therein.

[0060] As used herein, the term “workload” can indicate
one or more tasks, queries, requests, logical units of work,
virtual warehouse operations, and the like that can be
executed in the cloud data platform 102, although additional
cloud-based workloads can be incorporated. The stable
object index manager 480 provides integration with addi-
tional services, such as data visualization, workload man-
agement, and business intelligence platforms.

[0061] The object manager 440 manages metrics that are
used to monitor, measure, and examine the objects stored in
the cloud data platform 102 and characterizes such objects
as stable objects or not. The stable object index manager 480
can then measure performance of systems, workloads, que-
ries, applications, and the like running in a production
environment of the cloud data platform for these stable
objects. For example, production metrics can include
resource utilization, response time, availability metrics, such
as failure rates, throughput, scaling, and others. Metrics can
also include workload metrics, query metrics, warehouse
metrics, pipeline metrics, etc. For example, query execution
time, query concurrency, query throughput, data scanned,
data returned, and the like. These metrics can provide
insights into the health, efficiency, and/or status of the cloud



US 2026/0044520 A1

data platform as well as insights into the health, efficiency,
and/or status of workloads in production on the cloud data
platform.

[0062] Metrics for cloud data platforms typically include
measures of throughput, scalability, reliability, cost, and the
like. For example, throughput can be a measure of how
much data a platform can process in a given time, such as
queries per second, data process per second, etc. Scalability
can be a measure of how well a platform can manage
increasing workloads, such as by adding more nodes or
processing units. Reliability can be a measure of how
consistently a platform can deliver its services, such as by
maintaining a high uptime and providing fast response times
for queries. Cost can be a measure of how much it costs to
use the platform, which can include factors such as storage
and compute costs, as well as fees or charges for using the
platform’s services.

[0063] The stable object index service 109 further includes
the stability manager 445 to determine stable data sources
from which to calculate the performance index. More spe-
cifically, the stability manager 445 identifies candidate
objects to determine stable objects. The stability manager
445 uses a plurality of stableness criteria that is applied
across a collection or plurality of objects in the cloud data
platform 102 to identify the set of stable objects. For
example, the stableness criteria can include or represent
objects whose composition either stays stable, or changes
with a stable rate over an extended period of time. Stable
objects can be defined in terms of their composition (includ-
ing DML) of the tables rather than usage (e.g., SELECT
queries) of the tables.

[0064] In some cases, the stability manager 445 uses
metrics that measure both the static composition (e.g., the
size of the object, such as the table) and dynamic properties
(e.g., the rate of change of the object, such as the table) to
identify stable objects. Usage statistics can then be used to
check whether the stable objects are representative of
objects more generally. Stability of the objects can be
recognized and defined from many different perspectives.
An object that is stable in certain dimensions may not exhibit
stability in other dimensions. However, this does not mean
that stable objects should be restricted to those objects that
exhibit stability across all important dimensions. Different
use cases can require different dimensions to control for
stability, where it can be expected that some other dimen-
sions would become unstable due to the factor to be mea-
sured against.

[0065] Some key dimensions of stability can be consid-
ered by the stability manager 445 in searching for an
identifying stable object. The stability manager 445 consid-
ers logical and physical metrics. Logical metrics can capture
the intent of the customer on how the object/table should
change. For example, the number of DML jobs or number of
rows intended to be inserted. Physical metrics can capture
the actual underlying physical implementation of the
objects. For example, the number of rows physically
inserted, including write amplification. Physical metrics are
more numerous and easier to obtain, but logical metrics are
more useful because they more directly capture customer
expectations. By default, stable object definition uses the
logical metrics on objects to identify stable objects. How-
ever, there are some cases where physical metrics can be
more meaningful, such as when measuring write amplifica-
tion from auto-clustering operations.
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[0066] The stability manager 445 can consider changing
stable objects when finding stable objects. These objects
have a volume of change that stays roughly the same over
time. Namely, the derivative of the change stays stable over
a specified period of time. The changing stable objects can
be identified by the stability manager 445 based on a
coeflicient of variation. The coefficient of variation can be
defined as the ratio of the standard deviation to the average.
For example, the stability manager 445 can compute the
coeflicient of variation (CV) of the number of rows inserted
for each object or table. The stable object index service 109
can calculate the daily total rows inserted in a given object,
calculate the average of the daily totals, calculate the stan-
dard deviation of the daily totals and compute the ratio of the
standard deviation to the average. This can be performed for
each object or table to generate or compute the coefficient of
variation for each object or table. Any object having the
coeflicient of variation that meets a specified threshold can
be characterized or identified as a stable object. In certain
cases, different categories or classifications of stability can
be associated with each stable object by comparing the
coeflicient of variation to different thresholds, each associ-
ated with a respective category or classification.

[0067] In some examples, the stability manager 445 can
compute or determine, as one of the stableness criteria, a
table size based stableness attribute, criterion, or dimension
(also referred to as the table size criterion). This criterion can
include multiple dimensions along which the object can be
classified into different stability categories. The dimensions
can include a growth rate of the number of rows dimension,
a variation in the growth rate dimension, and a size in terms
of the number of rows of the table dimension. A given table
could have a slow overall growth rate (e.g., it grows slowly
on average), but nonetheless the growth could be uneven,
e.g., some days the table spikes up, and other days it spikes
down, but on average it grows slowly.

[0068] The stability manager 445 can compute the growth
rate for each object indicating whether the object is growing
quickly or slowly. For each date or day within a specified
time period, the stability manager 445 analyzes the net
change in the number of rows of the table over the preceding
seven days or other consecutive time period. The stability
manager 445 then classifies each table according to the order
of magnitude of this growth. In some cases, the stability
manager 445 classifies the table or object (table and object
can be used interchangeably) into one of the following
categories based on the respective thresholds. Zero growth
meaning that the growth rate is zero; increase of up to 1 k
rows (e.g., a first category corresponding to the growth rate
exceeding a 1 k threshold); increase of 1 k to 1M rows (e.g.,
a second category corresponding to the growth rate falling
between two thresholds—1 k and 1M rows); increase of 1M
to 1 B rows (e.g., a third category corresponding to the
growth rate falling between two thresholds—1M and 1 B
rows); increase greater than 1 B rows (e.g., a fourth category
corresponding to the growth rate exceeding a threshold of 1
B rows); decrease of up to 1 k rows (e.g., a fifth category
corresponding to the growth rate falling below a threshold of
1 k rows); decrease of 1M to 1 B rows (e.g., a sixth category
corresponding to the growth rate falling between two thresh-
olds); and/or decrease greater than 1 B rows.

[0069] The stability manager 445 can compute the varia-
tion in the growth rate by analyzing the differences in row
counts for consecutive days, and checking if the daily
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differences have large variation or small variation. For
example, if a table grows by 1000 rows each day, then the
daily differences in row counts are all exactly equal to one
thousand, so the standard deviation of these daily differences
is zero. For a table that grows by one thousand rows one day,
then shrinks by one million rows the next day, then grows by
10 k rows the following day. For this table, the variation in
daily differences is large. To quantify the variation in the
growth rate, the stable object index service 109 can look at
the coefficient of variation of the daily differences in num-
bers of table rows. Coefficient of variation can be computed
by the stability manager 445 as the ratio of the standard
deviation to the average. Specifically, for each date, the
stability manager 445 can look at the coefficient of variation
of the daily differences over the past seven days or other
specified time period. The stability manager 445 can classify
the object/table according to the order of magnitude of the
number of rows on any given day/date and can assign a
respective category based on that order of magnitude.
[0070] Stable objects can be automatically detected based
on object metrics/information (e.g., size and/or growth
information) and are further divided into subcategories, such
as drill-down dimensions, to provide more detailed stability
understanding. The stable object index service 109 further
makes use of stable objects to isolate and differentiate
performance changes caused by the cloud data platform 102
from workload changes associated with the customer work-
load for different categories of stable objects.

[0071] In some examples, the stability manager 445 can
compute a table churn criterion as one of the stableness
criteria. The stability manager 445 can compute churn for
each object as a function of (#rows inserted+#rows deleted)/
(total #rows) over a specified time period. The stable object
index service 109 can then classify or categorize the objects
based on their respective table churn criterion or metric,
such as the fraction of churn consisting of insert operations
versus delete operations. The table churn criterion can be
used to classify the objects into two axes or more, such as
the amount of churn which is computed based on the number
of rows inserted and/or deleted and the fraction of churn that
consists of inserts.

[0072] The sub-categorization enables the stable object
index service 109 to further investigate how performance
improvements relate to these axes. This can be done by
looking at stratified samples to measure performance
according to degree of churn and fraction of inserts. For
example, for benchmarking the stable object index service
109 can be interested in looking at “stable” objects with low
churn, whereas for other use cases like Faster DML, the
stable object index service 109 can be interested in looking
at the higher-churn categories as well.

[0073] The stability manager 445 can categorize the
objects into different churn categories based on thresholds
associated with each churn category. For example, the
stability manager 445 can classify each object into one of the
following categories: zero churn (e.g., a first churn category
corresponding to the amount of churn or fraction of churn
being zero); low churn: fraction of churned rows less than
0.01 (e.g., a second churn category corresponding to the
amount of churn or fraction of churn being below a first
threshold); medium churn: fraction of churned rows between
0.01 and 0.8 (e.g., a third churn category corresponding to
the amount of churn or fraction of churn being between two
thresholds); and high churn: fraction of churned rows greater
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than 0.08 (e.g., a fourth churn category corresponding to the
amount of churn or fraction of churn being greater than a
given threshold).

[0074] In some examples, the stability manager 445 asso-
ciates the objects with different categories based on fraction
of inserts defined by the (#rows inserted)/(#rows inserted+
#rows deleted). The different categories can correspond to:
shrinking: fraction of inserts less than 0.499 (e.g., the table
is shrinking); stable: fraction of inserts between 0.499 and
0.501; growing: fraction of inserts between 0.501 and 0.99;
and high: fraction of churns or inserts greater than 0.99.
[0075] In some cases, the stability manager 445 restricts
the tables that are considered for stability to those with at
least ten average daily select queries, so as to exclude tables
that are not actually used.

[0076] To provide continual tracking, the stable object
index service 109 incrementally compares stable objects
using adjacent time periods when tracking stability trends
over lengthy periods of time. The stable object index service
109 uses narrow and adjacent comparison windows (e.g.,
daily granularity), such that there are a large number of
overlapping stable objects that can be used to measure the
relative performance. The stable objects or group of stable
objects can evolve over time and the stable object index
service 109 can add and/or remove objects to/from an
existing set of identified stable objects as new stable objects
are discovered and as current stable objects change and may
or may not satisfy stableness criteria as they change.
[0077] Providing different dimensions or categories of
stability for different metrics allows customers or users to
explore data in greater detail and view performance data on
specific components of the cloud data platform (e.g., as
opposed to the performance of the platform as a whole). For
example, indexes can be created to manage the performance
monitoring for a subset of components of the cloud data
platform relating to stable objects. The indexes can be, for
example, groups of deployments, customer accounts, system
components (e.g., compute service manager 108, execution
platform 110, etc.), workload classifications (e.g., data ware-
house, data engineering, data science, data application, etc.),
statement types (e.g., Data Definition Language (DDL),
Structure Query Language (SQL), Data Manipulation Lan-
guage (DML), etc.), warehouses (e.g., which warehouses are
running), recurrent queries (e.g., which queries are running),
resource types within a compute cluster (e.g., CPU, 1/O,
network, idleness, etc.) and operator types (e.g., the type of
execution operator in the execution plan), parameter value,
release version, and the like.

[0078] In additional examples, the stable object index
service 109 leverages performance index data to perform
customized analyses. Including implementing and collecting
feature specific data and joining the feature-specific data
with performance index service-provided views to derive
insights. The stable object index service 109 is illustrated as
a distinct component of the cloud data platform 102; how-
ever, additional examples of the stable object index service
109 can be implemented by any of the virtual warehouses of
the execution platform 110, such as the execution node
302-1, compute service manager 108, and/or the request
processing service 208, in accordance with some examples
of the present disclosure.

[0079] For example, the stable object index service 109
can use the stable objects to build tracking indexes. These
can be used for understanding trends over time, and iden-
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tifying improvements and regressions. Specifically, the
stable object index service 109 can expand the query cov-
erage of existing performance indices, such as for both
SELECT and DML statements. The stable object index
service 109 can increase the coverage by incorporating jobs
based on stable objects and confirming that the index
remains stable after including the stable objects.

[0080] In some cases, the stable object index service 109
can index serverless services that operate on the stable
objects. This can be done by identifying stable objects that
are serverless services enabled (e.g., Auto Clustering, Mate-
rialized View/Search Optimization Maintenance). The stable
object index service 109 can build indexes for each of these
services to measure their efficiency and performance. The
stable object index service 109 can generate indexes that are
built on top of stable objects to provide stable measurements
for certain components and areas of functionality, such as
DML storage and performance, scan and pruning perfor-
mance, and accelerations of individual table fragments. For
example, the efficiency of a serverless service that operates
on stable objects can be measured in the following ways:
write amplification and efficiency of the compute services.
[0081] Write Amplification can be defined in a few dif-
ferent ways that measure different aspects of the service. For
example, the write amplification can be measured by com-
paring physical metrics, such as based on the ratio of churn
size produced by the background maintenance services
divided by the churn size from DMLs initiated by the
customers. The write amplification can be measured as a
ratio between the physical churned rows from the back-
ground services to the logical churned rows from customer-
initiated DMLs. The efficiency of the service can be mea-
sured by the ratio between the total amount of resources
required for performing the serverless Service and the
amount of work performed. The resource consumption
could also be measured in several ways including credits
charged to customers for maintaining the stable object and
actual resources used by the jobs. The effectiveness of these
serverless services can be measured in various ways includ-
ing overall query performance, performance in specific
areas, such as pruning, and value of queries. In addition to
reducing variation in the metric, indexes built on top of
stable objects also enhance the ability to detect regressions,
because, for example, if the stable object index service 109
detects a spike in background cost for objects that have zero
DML, then the stable object index service 109 has identified
an issue that needs to be investigated.

[0082] Stable objects can also be used to build indexes for
feature areas such as scanning and pruning. Certain key
metrics, such as pruning effectiveness, are only meaningful
when compared against themselves; but they are not com-
parable across tables since the optimal value would depend
on the Table and Query. Such metrics can be tracked using
an index on top of both stable objects and stable recurrent
queries. After isolating for stable objects and recurrent
queries, the metrics that can be used to track scan and
pruning performance include Pruning “north-star’”: percent-
age of rows remaining after filtering; number of rows/files
remaining after each pruning stage; and scan performance
over the same stable objects with same pruning selectivity.
[0083] During the design phase of certain database fea-
tures, the stable objects can be used to quickly provide
interesting categories of objects to analyze. This enables
developers to understand the impact of creating new features
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and understand the expected performance characteristics.
The stable objects can then be used to monitor performance
of these features after making the features available to users
on the cloud data platform 102.

[0084] The stable object index service 109 can also gen-
erate benchmarks over extended periods of time. A subset of
the stable objects (e.g. those that are very stable and observe
minimal changes over time—stable objects that are in a first
stability category of multiple stability categories) can be
used for internal benchmarking. Using different categories
of stability, the stable object index service 109 can generate
different types of metrics that can be used to test current
features and deploy new features. The stable object index
service 109 can provide a user interface that represents
outputs of the metrics based on user input that selects one or
more stability categories and/or metrics, as shown in the
diagram 502 of FIG. 5.

[0085] FIG. 6 illustrates a routine (method or process) in
accordance with one example. The operations discussed in
FIG. 6 can be performed by the stable object index service
109. In operation 602, the stable object index service 109
accesses, by at least one hardware processor, a plurality of
metric source data associated with a plurality of objects. In
operation 604, stable object index service 109 determines
that a subset of the plurality of objects satisfies stableness
criteria based on the plurality of metric source data to
identify a set of stable objects. In operation 606, the stable
object index service 109 generates a set of metrics based on
the subset of the plurality of objects that satisfies the
stableness criteria.

[0086] FIG. 7 illustrates a diagrammatic representation of
a machine 700 in the form of a computer system within
which a set of instructions can be executed for causing the
machine 700 to perform any one or more of the method-
ologies discussed herein, according to an example. Specifi-
cally, FIG. 7 shows a diagrammatic representation of the
machine 700 in the example form of a computer system,
within which instructions 716 (e.g., software, a program, an
application, an applet, an app, or other executable code) for
causing the machine 700 to perform any one or more of the
methodologies discussed herein can be executed. For
example, the instructions 716 may cause the machine 700 to
execute any one or more operations of any one or more of
the methods described herein. As another example, the
instructions 716 may cause the machine 700 to implement
portions of the data flows described herein. In this way, the
instructions 716 transform a general, non-programmed
machine into a particular machine 700 (e.g., the compute
service manager 108, the execution platform 110, the stable
object index service 109, client device 114) that is specially
configured to carry out any one of the described and illus-
trated functions in the manner described herein.

[0087] In alternative examples, the machine 700 operates
as a standalone device or can be coupled (e.g., networked)
to other machines. In a networked deployment, the machine
700 may operate in the capacity of a server machine or a
client machine in a server-client network environment, or as
a peer machine in a peer-to-peer (or distributed) network
environment. The machine 700 may comprise, but not be
limited to, a server computer, a client computer, a personal
computer (PC), a tablet computer, a laptop computer, a
netbook, a smart phone, a mobile device, a network router,
a network switch, a network bridge, or any machine capable
of executing the instructions 716, sequentially or otherwise,
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that specify actions to be taken by the machine 700. Further,
while only a single machine 700 is illustrated, the term
“machine” shall also be taken to include a collection of
machines 700 that individually or jointly execute the instruc-
tions 716 to perform any one or more of the methodologies
discussed herein.

[0088] The machine 700 includes processors 710, memory
730, and input/output (I/O) components 750 configured to
communicate with each other such as via a bus 702. In an
example, the processors 710 (e.g., a central processing unit
(CPU), a reduced instruction set computing (RISC) proces-
sor, a complex instruction set computing (CISC) processor,
a graphics processing unit (GPU), a digital signal processor
(DSP), an application-specific integrated circuit (ASIC), a
radio-frequency integrated circuit (RFIC), another proces-
sor, or any suitable combination thereof) may include, for
example, a processor 712 and a processor 714 that may
execute the instructions 716. The term “processor” is
intended to include multi-core processors 710 that may
comprise two or more independent processors (sometimes
referred to as “cores”) that may execute instructions 716
contemporaneously. Although FIG. 7 shows multiple pro-
cessors 710, the machine 700 may include a single processor
with a single core, a single processor with multiple cores
(e.g., a multi-core processor), multiple processors with a
single core, multiple processors with multiple cores, or any
combination thereof.

[0089] The memory 730 may include a main memory 732,
a static memory 734, and a storage unit 736, all accessible
to the processors 710 such as via the bus 702. The main
memory 732, the static memory 734, and the storage unit
736 comprising a machine storage medium 738 may store
the instructions 716 embodying any one or more of the
methodologies or functions described herein. The instruc-
tions 716 may also reside, completely or partially, within the
main memory 732, within the static memory 734, within the
storage unit 736, within at least one of the processors 710
(e.g., within the processor’s cache memory), or any suitable
combination thereof, during execution thereof by the
machine 700.

[0090] The I/O components 750 include components to
receive input, provide output, produce output, transmit
information, exchange information, capture measurements,
and so on. The specific I/O components 750 that are included
in a particular machine 700 will depend on the type of
machine. For example, portable machines such as mobile
phones will likely include a touch input device or other such
input mechanisms, while a headless server machine will
likely not include such a touch input device. It will be
appreciated that the [/O components 750 may include many
other components that are not shown in FIG. 7. The 1/O
components 750 are grouped according to functionality
merely for simplifying the following discussion and the
grouping is in no way limiting. In various examples, the /O
components 750 may include output components 752 and
input components 754. The output components 752 may
include visual components (e.g., a display such as a plasma
display panel (PDP), a light emitting diode (LED) display, a
liquid crystal display (LCD), a projector, or a cathode ray
tube (CRT)), acoustic components (e.g., speakers), other
signal generators, and so forth. The input components 754
may include alphanumeric input components (e.g., a key-
board, a touch screen configured to receive alphanumeric
input, a photo-optical keyboard, or other alphanumeric input
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components), point-based input components (e.g., a mouse,
a touchpad, a trackball, a joystick, a motion sensor, or
another pointing instrument), tactile input components (e.g.,
a physical button, a touch screen that provides location
and/or force of touches or touch gestures, or other tactile
input components), audio input components (e.g., a micro-
phone), and the like.

[0091] Communication can be implemented using a wide
variety of technologies. The /O components 750 may
include communication components 764 operable to couple
the machine 700 to a network 781 via a coupling 783 or to
devices 780 via a coupling 782. For example, the commu-
nication components 764 may include a network interface
component or another suitable device to interface with the
network 781. In further examples, the communication com-
ponents 764 may include wired comnwnication compo-
nents, wireless communication components, cellular com-
munication components, and other communication
components to provide communication via other modalities.
The devices 780 can be another machine or any of a wide
variety of peripheral devices (e.g., a peripheral device
coupled via a universal serial bus (USB)). For example, as
noted above, the machine 700 may correspond to any one of
the client devices 114, the compute service manager 108, the
execution platform 110, and the devices 780 may include
any other of these systems and devices.

[0092] The various memories (e.g., 730, 732, 734, and/or
memory of the processor(s) 710 and/or the storage unit 736)
may store one or more sets of instructions 716 and data
structures (e.g., software) embodying or utilized by any one
or more of the methodologies or functions described herein.
These instructions 716, when executed by the processor(s)
710, cause various operations to implement the disclosed
examples.

[0093] As used herein, the terms ‘“machine-storage
medium,” “device-storage medium,” and “computer-storage
medium” mean the same thing and can be used interchange-
ably in this disclosure. The terms refer to a single or multiple
storage devices and/or media (e.g., a centralized or distrib-
uted database, and/or associated caches and servers) that
store executable instructions and/or data. The terms shall
accordingly be taken to include, but not be limited to,
solid-state memories, and optical and magnetic media,
including memory internal or external to processors. Spe-
cific examples of machine-storage media, computer-storage
media, and/or device-storage media include non-volatile
memory, including by way of example semiconductor
memory devices, e.g., erasable programmable read-only
memory (EPROM), electrically erasable programmable
read-only memory (EEPROM), field-programmable gate
arrays (FPGAs), and flash memory devices; magnetic disks
such as internal hard disks and removable disks; magneto-
optical disks; and CD-ROM and DVD-ROM disks. The
terms “machine-storage media,” “computer-storage media,”
and “device-storage media” specifically exclude carrier
waves, modulated data signals, and other such media, at
least some of which are covered under the term “signal
medium”discussed below.

[0094] In various examples, one or more portions of the
network 781 can be an ad hoc network, an intranet, an
extranet, a virtual private network (VPN), a local-area
network (LAN), a wireless LAN (WLAN), a wide-area
network (WAN), a wireless WAN (WWAN), a metropolitan-
area network (MAN), the Internet, a portion of the Internet,
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a portion of the public switched telephone network (PSTN),
a plain old telephone service (POTS) network, a cellular
telephone network, a wireless network, a Wi-Fi® network,
another type of network, or a combination of two or more
such networks. For example, the network 781 or a portion of
the network 781 may include a wireless or cellular network,
and the coupling 783 can be a Code Division Multiple
Access (CDMA) connection, a Global System for Mobile
communications (GSM) connection, or another type of
cellular or wireless coupling. In this example, the coupling
783 may implement any of a variety of types of data transfer
technology, such as Single Carrier Radio Transmission
Technology (1xRTT), Evolution-Data Optimized (EVDO)
technology, General Packet Radio Service (GPRS) technol-
ogy, Enhanced Data rates for GSM Evolution (EDGE)
technology, third Generation Partnership Project (3GPP)
including 3G, fourth generation wireless (4G) networks,
Universal Mobile Telecommunications System (UMTS),
High-Speed Packet Access (HSPA), Worldwide Interoper-
ability for Microwave Access (WiMAX), Long Term Evo-
Iution (LTE) standard, others defined by various standard-
setting organizations, other long-range protocols, or other
data transfer technology.

[0095] The instructions 716 can be transmitted or received
over the network 781 using a transmission medium via a
network interface device (e.g., a network interface compo-
nent included in the communication components 764) and
utilizing any one of a number of well-known transfer
protocols (e.g., hypertext transfer protocol (HTTP)). Simi-
larly, the instructions 716 can be transmitted or received
using a transmission medium via the coupling 782 (e.g., a
peer-to-peer coupling) to the devices 780. The terms “trans-
mission medium” and “signal medium” mean the same thing
and can be used interchangeably in this disclosure. The
terms “transmission medium” and “signal medium” shall be
taken to include any intangible medium that is capable of
storing, encoding, or carrying the instructions 716 for execu-
tion by the machine 700, and include digital or analog
communications signals or other intangible media to facili-
tate communication of such software. Hence, the terms
“transmission medium” and “signal medium” shall be taken
to include any form of modulated data signal, carrier wave,
and so forth. The term “modulated data signal” means a
signal that has one or more of its characteristics set or
changed in such a manner as to encode information in the
signal.

[0096] In view of the disclosure above, various examples
are set forth below. It should be noted that one or more
features of an example, taken in isolation or combination,
should be considered within the disclosure of this applica-
tion.

[0097] Example 1. A method comprising: accessing, by at
least one hardware processor, a plurality of metric source
data associated with a plurality of objects; determining that
a subset of the plurality of objects satisfies stableness criteria
based on the plurality of metric source data to identify a set
of'stable objects; and generating a set of metrics based on the
subset of the plurality of objects that satisfies the stableness
criteria.

[0098] Example 2. The method of Example 1, wherein the
plurality of metric source data indicates the number of rows
added to each of'the plurality of objects over a specified time
period.
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[0099] Example 3. The method of any one of Examples
1-2, wherein the plurality of metric source data indicates the
number of rows deleted from each of the plurality of objects
over the specified time period.

[0100] Example 4. The method of any one of Examples
1-3, wherein the stableness criteria comprises a table size
criterion and a table churn criterion.

[0101] Example 5. The method of any one of Example 1-4,
further comprising: determining that an individual object of
the subset of the plurality of objects satisfies the table size
criterion based on a plurality of dimensions.

[0102] Example 6. The method of any one of Examples
1-5, wherein the plurality of dimensions comprises a growth
rate dimension, a variation in the growth rate dimension, and
a size of the object dimension, the size of the object
dimension representing a magnitude of a number of rows on
any given day during the specified time period.

[0103] Example 7. The method of any one of Examples
1-6, further comprising: computing the growth rate dimen-
sion of the individual object as a function of a net change in
a number of rows of the individual object over the specified
time period; and classifying the individual object into an
individual category of a plurality of growth categories based
on the computed growth rate dimension.

[0104] Example 8. The method of any one of Examples
1-7, further comprising: computing the variation in the
growth rate dimension based on a coefficient of variation of
daily differences in the change in the number of rows.
[0105] Example 9. The method of any one of Examples
1-8, further comprising: computing a total number of rows
inserted on each day of the specified time period; computing
an average of the total number of rows inserted on each day
of the specified time period; computing a standard deviation
of the total number of rows inserted on each day of the
specified time period; and computing a ratio of the standard
deviation to the average to compute the coeflicient of the
variation of the daily differences in the change in the number
of rows.

[0106] Example 10. The method of any one of Examples
1-9, further comprising: determining that the individual
object is a stable object in response to determining that an
amount of the growth rate dimension is below a first
threshold and the variation in the growth rate dimension is
below a second threshold, wherein different orders of mag-
nitude is used to categorize the individual object based on
the size of the object dimension.

[0107] Example 11. The method of any one of Examples
1-10, further comprising: determining that an individual
object of the subset of the plurality of objects satisfies the
table churn criterion based on a number of rows inserted
versus number of rows deleted over the specified time
period.

[0108] Example 12. The method of any one of Examples
1-11, further comprising: classifying churn of the individual
object based on an amount of churn value and a fraction of
churn value.

[0109] Example 13. The method of any one of Examples
1-12, further comprising: computing the amount of churn
value by determining how many rows were inserted and how
many rows were deleted from the object; and computing the
fraction of churn value based on a number of rows that were
inserted divided by a total of the number of rows that were
inserted and a number of rows that were deleted.
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[0110] Example 14. The method of any one of Examples
1-13, further comprising: assigning a first churn category to
the individual object in response to determining that the
amount of churn value is below a first threshold; assigning
a second churn category to the individual object in response
to determining that the amount of churn value is between the
first threshold and a second threshold; assigning a third
churn category to the individual object in response to
determining that the fraction of churn value is below a third
threshold; and assigning a fourth churn category to the
individual object in response to determining that the fraction
of churn value is between the third threshold and a fourth
threshold.

[0111] Example 15. The method of any one of Examples
1-14, further comprising causing a portion of the set of
metrics to be displayed in a user interface.

[0112] Example 16. The method of any one of Examples
1-15, wherein each stable object in the set of stable objects
includes a composition that remains stable or changes at a
stable rate over a specified time period.

[0113] Example 17. The method of any one of Examples
1-16, further comprising: generating a set of indexes as the
set of metrics to represent functions of a database system;
and identifying categories of the plurality of objects for
generating new features in the database system.

[0114] Example 18. The method of any one of Examples
1-17, further comprising: generating a set of benchmarks for
a database system based on the set of metrics.

[0115] Example 19. A system comprising: one or more
hardware processors of a machine; and at least one memory
storing instructions that, when executed by the one or more
hardware processors, cause the system to perform operations
comprising: accessing a plurality of metric source data
associated with a plurality of objects; determining that a
subset of the plurality of objects satisfies stableness criteria
based on the plurality of metric source data to identify a set
of'stable objects; and generating a set of metrics based on the
subset of the plurality of objects that satisfies the stableness
criteria.

[0116] Example 20. A machine-readable storage device
embodying instructions that, when executed by a machine,
cause the machine to perform operations comprising:
accessing a plurality of metric source data associated with a
plurality of objects; determining that a subset of the plurality
of objects satisfies stableness criteria based on the plurality
of metric source data to identify a set of stable objects; and
generating a set of metrics based on the subset of the
plurality of objects that satisfies the stableness criteria.

[0117] Described implementations of the subject matter
can include one or more features, alone or in combination as
illustrated below by way of example. Each of these non-
limiting examples can stand on its own or can be combined
in various permutations or combinations with one or more of
the other examples. The following examples detail certain
aspects of the present subject matter to solve the challenges
and provide the benefits discussed herein.

[0118] The terms “machine-readable medium,” “com-
puter-readable medium,” and “device-readable medium”
mean the same thing and can be used interchangeably in this
disclosure. The terms are defined to include both machine-
storage media and transmission media. Thus, the terms
include both storage devices/media and carrier waves/modu-
lated data signals.

Feb. 12, 2026

[0119] The wvarious operations of example methods
described herein can be performed, at least partially, by one
or more processors that are temporarily configured (e.g., by
software) or permanently configured to perform the relevant
operations. Similarly, the methods described herein can be at
least partially processor implemented. For example, at least
some of the operations of the methods described herein can
be performed by one or more processors. The performance
of certain of the operations can be distributed among the one
or more processors, not only residing within a single
machine, but also deployed across a number of machines. In
some examples, the processor or processors can be located
in a single location (e.g., within a home environment, an
office environment, or a server farm), while in other
examples the processors can be distributed across a number
of locations.

[0120] Although the examples of the present disclosure
have been described with reference to specific examples, it
will be evident that various modifications and changes can
be made to these examples without departing from the
broader scope of the inventive subject matter. Accordingly,
the specification and drawings are to be regarded in an
illustrative rather than a restrictive sense. The accompanying
drawings that form a part hereof show, by way of illustra-
tion, and not of limitation, specific examples in which the
subject matter can be practiced. The examples illustrated are
described in sufficient detail to enable those skilled in the art
to practice the teachings disclosed herein. Other examples
can be used and derived therefrom, such that structural and
logical substitutions and changes can be made without
departing from the scope of this disclosure. This Detailed
Description, therefore, is not to be taken in a limiting sense,
and the scope of various examples is defined only by the
appended claims, along with the full range of equivalents to
which such claims are entitled.

[0121] Such examples of the inventive subject matter can
be referred to herein, individually and/or collectively, by the
term “invention” merely for convenience and without
intending to voluntarily limit the scope of this application to
any single invention or inventive concept if more than one
is in fact disclosed. Thus, although specific examples have
been illustrated and described herein, it should be appreci-
ated that any arrangement calculated to achieve the same
purpose can be substituted for the specific examples shown.
This disclosure is intended to cover any and all adaptations
or variations of various examples. Combinations of the
above examples, and other examples not specifically
described herein, will be apparent to those of skill in the art,
upon reviewing the above description.

[0122] In this document, the terms “a” or “an” are used, as
is common in patent documents, to include one or more than
one, independent of any other instances or usages of “at least
one” or “one or more.” In this document, the term “or” is
used to refer to a nonexclusive or, such that “A or B”
includes “A but not B,” “B but not A,” and “A and B,” unless
otherwise indicated. In the appended claims, the terms
“including” and “in which” are used as the plain-English
equivalents of the respective terms “comprising” and
“wherein.” Also, in the following claims, the terms “includ-
ing” and “comprising” are open-ended; that is, a system,
device, article, or process that includes elements in addition
to those listed after such a term in a claim is still deemed to
fall within the scope of that claim.
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1. A method comprising:

accessing, by at least one hardware processor, a plurality
of metric source data associated with a plurality of
objects;

determining that a subset of the plurality of objects

satisfies stableness criteria based on the plurality of
metric source data to identify a set of stable objects; and
generating a set of metrics based on the subset of the
plurality of objects that satisfies the stableness criteria.

2. The method of claim 1, wherein the plurality of metric
source data indicates number of rows added to each of the
plurality of objects over a specified time period.

3. The method of claim 2, wherein the plurality of metric
source data indicates number of rows deleted from each of
the plurality of objects over the specified time period.

4. The method of claim 3, wherein the stableness criteria
comprises a table size criterion and a table churn criterion.

5. The method of claim 4, further comprising:

determining that an individual object of the subset of the

plurality of objects satisfies the table size criterion
based on a plurality of dimensions.

6. The method of claim 5, wherein the plurality of
dimensions comprises a growth rate dimension, a variation
in the growth rate dimension, and a size of the object
dimension, the size of the object dimension representing a
magnitude of a number of rows on any given day during the
specified time period.

7. The method of claim 6, further comprising:

computing the growth rate dimension of the individual

object as a function of a net change in a number of rows
of the individual object over the specified time period;
and

classifying the individual object into an individual cat-

egory of a plurality of growth categories based on the
computed growth rate dimension.

8. The method of claim 7, further comprising:

computing the variation in the growth rate dimension

based on a coefficient of variation of daily differences
in the change in the number of rows.

9. The method of claim 8, further comprising:

computing a total number of rows inserted on each day of

the specified time period;

computing an average of the total number of rows inserted

on each day of the specified time period;

computing a standard deviation of the total number of

rows inserted on each day of the specified time period;
and

computing a ratio of the standard deviation to the average

to compute the coefficient of the variation of the daily
differences in the change in the number of rows.

10. The method of claim 8, further comprising:

determining that the individual object is a stable object in

response to determining that an amount of the growth
rate dimension is below a first threshold and the varia-
tion in the growth rate dimension is below a second
threshold, wherein different orders of magnitude is
used to categorize the individual object based on the
size of the object dimension.

11. The method of claim 4, further comprising:

determining that an individual object of the subset of the

plurality of objects satisfies the table churn criterion
based on a number of rows inserted versus number of
rows deleted over the specified time period.
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12. The method of claim 11, further comprising:

classifying churn of the individual object based on an

amount of churn value and a fraction of churn value.

13. The method of claim 12, further comprising:

computing the amount of churn value by determining how

many rows were inserted and how many rows were
deleted from the object; and

computing the fraction of churn value based on a number

of rows that were inserted divided by a total of the
number of rows that were inserted and a number of
rows that were deleted.

14. The method of claim 13, further comprising:

assigning a first churn category to the individual object in

response to determining that the amount of churn value
is below a first threshold;

assigning a second churn category to the individual object

in response to determining that the amount of churn
value is between the first threshold and a second
threshold;

assigning a third churn category to the individual object in

response to determining that the fraction of churn value
is below a third threshold; and

assigning a fourth churn category to the individual object

in response to determining that the fraction of churn
value is between the third threshold and a fourth
threshold.

15. The method of claim 1, further comprising causing a
portion of the set of metrics to be displayed in a user
interface.

16. The method of claim 1, wherein each stable object in
the set of stable objects includes a composition that remains
stable or changes at a stable rate over a specified time period.

17. The method of claim 1, further comprising:

generating a set of indexes as the set of metrics to

represent functions of a database system; and
identifying categories of the plurality of objects for gen-
erating new features in the database system.
18. A system comprising:
one or more hardware processors of a machine; and
at least one memory storing instructions that, when
executed by the one or more hardware processors,
cause the system to perform operations comprising:

accessing a plurality of metric source data associated with
a plurality of objects;

determining that a subset of the plurality of objects
satisfies stableness criteria based on the plurality of
metric source data to identify a set of stable objects; and

generating a set of metrics based on the subset of the
plurality of objects that satisfies the stableness criteria.

19. The system of claim 18, wherein the plurality of
metric source data indicates number of rows added to each
of the plurality of objects over a specified time period.

20. The system of claim 19, wherein the plurality of
metric source data indicates number of rows deleted from
each of the plurality of objects over the specified time
period.

21. The system of claim 20, wherein the stableness criteria
comprises a table size criterion and a table churn criterion.

22. The system of claim 21, the operations comprising:

determining that an individual object of the subset of the

plurality of objects satisfies the table size criterion
based on a plurality of dimensions.

23. The system of claim 22, wherein the plurality of
dimensions comprises a growth rate dimension, a variation
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in the growth rate dimension, and a size of the object
dimension, the size of the object dimension representing a
magnitude of a number of rows on any given day during the
specified time period.
24. The system of claim 23, the operations comprising:
computing the growth rate dimension of the individual
object as a function of a net change in a number of rows
of the individual object over the specified time period;
and
classifying the individual object into an individual cat-
egory of a plurality of growth categories based on the
computed growth rate dimension.
25. The system of claim 24, the operations comprising:
computing the variation in the growth rate dimension
based on a coefficient of variation of daily differences
in the change in the number of rows.
26. The system of claim 25, the operations comprising:
computing a total number of rows inserted on each day of
the specified time period;
computing an average of the total number of rows inserted
on each day of the specified time period;
computing a standard deviation of the total number of
rows inserted on each day of the specified time period;
and
computing a ratio of the standard deviation to the average
to compute the coefficient of the variation of the daily
differences in the change in the number of rows.
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27. The system of claim 25, the operations comprising:

determining that the individual object is a stable object in
response to determining that an amount of the growth
rate dimension is below a first threshold and the varia-
tion in the growth rate dimension is below a second
threshold, wherein different orders of magnitude is
used to categorize the individual object based on the
size of the object dimension.

28. The system of claim 21, the operations comprising:

determining that an individual object of the subset of the
plurality of objects satisfies the table churn criterion
based on a number of rows inserted versus number of
rows deleted over the specified time period.

29. The system of claim 18, the operations comprising:

generating a set of indexes as the set of metrics to
represent functions of a database system; and

identifying categories of the plurality of objects for gen-
erating new features in the database system.

30. A machine-readable storage device embodying

instructions that, when executed by a machine, cause the
machine to perform operations comprising:

accessing a plurality of metric source data associated with
a plurality of objects;

determining that a subset of the plurality of objects
satisfies stableness criteria based on the plurality of
metric source data to identify a set of stable objects; and

generating a set of metrics based on the subset of the
plurality of objects that satisfies the stableness criteria.

#* #* #* #* #*
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