
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau (10) International Publication Number

(43) International Publication Date WO 2017/184374 Al
26 October 2017 (26.10.2017) W !P O PCT

(51) International Patent Classification: ington 98052-6399 (US). SAMER, Robert; MICROSOFT
G06F 11/32 (2006 .0 1) G06F 9/44 (2006 .01) TECHNOLOGY LICENSING, LLC, Attn: Patent Group

Docketing (Bldg. 8/1000), One Microsoft Way, Red
(21) International Application Number:

mond, Washington 98052-6399 (US). KARPUS, Olexiy;
PCT/US20 17/026882

MICROSOFT TECHNOLOGY LICENSING, LLC, Attn:
(22) International Filing Date: Patent Group Docketing (Bldg. 8/1000), One Microsoft

11 April 2017 ( 11.04.2017) Way, Redmond, Washington 98052-6399 (US).

(25) Filing Language: English (74) Agent: MINHAS, Sandip et al; MICROSOFT CORPO
RATION, Attn: Patent Group Docketing (Bldg. 8/1000),

(26) Publication Language: English One Microsoft Way, Redmond, Washington 98052-6399

(30) Priority Data: (US).
15/133,278 20 April 2016 (20.04.2016) US (81) Designated States (unless otherwise indicated, for every

(71) Applicant: MICROSOFT TECHNOLOGY LI¬ kind of national protection available): AE, AG, AL, AM,

CENSING, LLC [US/US]; Attn: Patent Group Docketing AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

(Bldg. 8/1000), One Microsoft Way, Redmond, Washing CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,

ton 98052-6399 (US). DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,

(72) Inventors: LEHNER, Randall; MICROSOFT TECH KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
NOLOGY LICENSING, LLC, Attn: Patent Group Docket MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
ing (Bldg. 8/1000), One Microsoft Way, Redmond, Wash PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,

(54) Title: PRODUCTION TELEMETRY INSIGHTS INLINE TO DEVELOPER EXPERIENCE

-300

SERVERS DATA STORE MGMT CLOUD
314- ! SERVER PLATFORM

EXCEPTIONS

312-
!

322- 2 26320-
316-

!
PROFILING MEMORY BIG DATA MGMT. / VISUAL.

UPLOADER
AGENTS ALLOCAT. STORAGE ! SCHED. i TABLES

3 18-

CPU -306 3 I0 308
ALLOCAT

CLIENT(S)
328

302 304
VISUALIZATION

330

FIG. 3 CODE
DEVELOPMENT

(57) Abstract: Production telemetry insights are provided inline to developer experience. Some examples are directed to curating
large amount of aggregated tracing and diagnostic data from an already deployed service, mapping cost profile information (e.g., CPU,
memory, exceptions, etc.) to code components, and providing context specific recommendations and/or warnings to a developer working
within the source code for the service in conjunction with different components. Detection and mitigation of potential problems may

o be enabled prior to the code being committed to a source code repository.

o

[Continued on nextpage]



WO 2017/184374 Al llll I I I I 11III I II I II I i II I I III II I II

SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
— as to applicant's entitlement to apply for and be granted a

patent (Rule 4.1 7(H))

— as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(in))

Published:



PRODUCTION TELEMETRY INSIGHTS INLINE TO DEVELOPER

EXPERIENCE

BACKGROUND

[0001] Cloud based services leverage continuous integration and deployment,

meaning that code changes are being made on a constant basis and those changes are

deployed from a developer's computer out to production at a rapid cadence. In this model,

any regressions in the code may have to be found as early as possible, preferably at the

developer's computer before she or he commits the code. While detection of

functional issues is a tenable challenge, detection of poorly performing and scaling code at

the developer stage is historically challenging (usually requiring days of lab based analysis

or the risk of rolling out code to larger swaths of customers) which may defeat some of the

core principals of continuous integration and deployment.

[0002] In some approaches, developers put benchmarks in their code receive

benchmark measurements, analyze, rewrite, and then repeat the whole process. The static

benchmark based approach may not necessarily reflect actual performance hot spots such

as exceptions that are associated with higher memory usage or processor usage.

SUMMARY

[0003] This summary is provided to introduce a selection of concepts in a simplified

form that are further described below in the Detailed Description. This summary is not

intended to exclusively identify key features or essential features of the claimed subject

matter, nor is it intended as an aid in determining the scope of the claimed subject matter.

[0004] Embodiments are directed to providing production telemetry insights inline to

developer experience. In some examples, performance data associated with a source code

of a hosted service may be collected at server level by a plurality of profiling agents

deployed across servers of the datacenter executing the hosted service. The collected

performance data may be aggregated at the server level mapping the data to cost profile

information. Aggregation of server level aggregated data at a big data store may be managed

and scheduled by an aggregation module and one or more tables may be generated from the

aggregated data. A visualization module may generate a context-aware visualization based

on the one or more tables to provide information to a developer associated with the

performance of the source code.

[0005] These and other features and advantages will be apparent from a reading of the

following detailed description and a review of the associated drawings. It is to be understood



that both the foregoing general description and the following detailed description are

explanatory and do not restrict aspects as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a conceptual display diagram illustrating an example computing

environment for providing benchmark based feedback to developers;

[0007] FIG. 2 is a conceptual display diagram illustrating an example computing

environment for providing production telemetry insights inline to developer experience,

according to embodiments;

[0008] FIG. 3 is a display diagram illustrating an example always-on profiling

pipeline that provides production telemetry insights inline to developer experience,

according to embodiments;

[0009] FIG. 4 is a display diagram illustrating major components and actions in a

system providing production telemetry insights inline to developer experience, according to

embodiments;

[0010] FIG. 5 is a display diagram illustrating a summary example of a system

providing production telemetry insights inline to developer experience, according to

embodiments;

[0011] FIG. 6 is a simplified networked environment, where a system according to

embodiments may be implemented;

[0012] FIG. 7 is a block diagram of an example computing device, which may be used

for providing production telemetry insights inline to developer experience, according to

embodiments; and

[0013] FIG. 8 is a logic flow diagram illustrating a process for providing production

telemetry insights inline to developer experience, according to embodiments.

DETAILED DESCRIPTION

[0014] As briefly described above, embodiments are directed to production telemetry

insights inline to developer experience. Some examples are directed to curating large

amount of aggregated tracing and diagnostic data from an already deployed service,

mapping cost profile information (e.g., CPU, memory, exceptions, etc.) to code components,

and providing context specific recommendations and/or warnings to a developer working

within the source code for the service in conjunction with different components. Detection

and mitigation of potential problems may be enabled prior to the code being committed to

a source code repository.



[0015] In the following detailed description, references are made to the accompanying

drawings that form a part hereof, and in which are shown by way of illustrations, specific

embodiments, or examples. These aspects may be combined, other aspects may be utilized,

and structural changes may be made without departing from the spirit or scope of the present

disclosure. The following detailed description is therefore not to be taken in a limiting sense,

and the scope of the present invention is defined by the appended claims and their

equivalents.

[0016] While some embodiments will be described in the general context of program

modules that execute in conjunction with an application program that runs on an operating

system on a personal computer, those skilled in the art will recognize that aspects may also

be implemented in combination with other program modules.

[0017] Generally, program modules include routines, programs, components, data

structures, and other types of structures that perform particular tasks or implement particular

abstract data types. Moreover, those skilled in the art will appreciate that embodiments may

be practiced with other computer system configurations, including hand-held devices,

multiprocessor systems, microprocessor-based or programmable consumer electronics,

minicomputers, mainframe computers, and comparable computing devices. Embodiments

may also be practiced in distributed computing environments where tasks are performed by

remote processing devices that are linked through a communications network. In a

distributed computing environment, program modules may be located in both local and

remote memory storage devices.

[0018] Some embodiments may be implemented as a computer-implemented process

(method), a computing system, or as an article of manufacture, such as a computer program

product or computer readable media. The computer program product may be a computer

storage medium readable by a computer system and encoding a computer program that

comprises instructions for causing a computer or computing system to perform example

process(es). The computer-readable storage medium is a computer-readable memory

device. The computer-readable storage medium can for example be implemented via one or

more of a volatile computer memory, a non-volatile memory, a hard drive, a flash drive, a

floppy disk, or a compact disk, and comparable hardware media.

[0019] Throughout this specification, the term "platform" may be a combination of

software and hardware components for providing production telemetry insights inline to

developer experience. Examples of platforms include, but are not limited to, a hosted service

executed over a plurality of servers, an application executed on a single computing device,



and comparable systems. The term "server" generally refers to a computing device

executing one or more software programs typically in a networked environment. More detail

on these technologies and example operations is provided below.

[0020] A computing device, as used herein, refers to a device comprising at least a

memory and one or more processors that includes a server, a desktop computer, a laptop

computer, a tablet computer, a smart phone, a vehicle mount computer, or a wearable

computer. A memory may be a removable or non-removable component of a computing

device configured to store one or more instructions to be executed by one or more

processors. A processor may be a component of a computing device coupled to a memory

and configured to execute programs in conjunction with instructions stored by the memory.

Actions or operations described herein may be executed on a single processor, on multiple

processors (in a single machine or distributed over multiple machines), or on one or more

cores of a multi-core processor. An operating system is a system configured to manage

hardware and software components of a computing device that provides common services

and applications. An integrated module is a component of an application or service that is

integrated within the application or service such that the application or service is configured

to execute the component. A computer-readable memory device is a physical computer-

readable storage medium implemented via one or more of a volatile computer memory, a

non-volatile memory, a hard drive, a flash drive, a floppy disk, or a compact disk, and

comparable hardware media that includes instructions thereon to automatically save content

to a location. A user experience - a visual display associated with an application or service

through which a user interacts with the application or service. A user action refers to an

interaction between a user and a user experience of an application or a user experience

provided by a service that includes one of touch input, gesture input, voice command, eye

tracking, gyroscopic input, pen input, mouse input, and keyboards input. An application

programming interface (API) may be a set of routines, protocols, and tools for an application

or service that allow the application or service to interact or communicate with one or more

other applications and services managed by separate entities.

[0021] The technical advantages of providing production telemetry insights inline to

developer experience may include, among others, increased efficiency and reliability in

hosted service deployments, updates, upgrades, and performance, reduced processing and

network bandwidth usage (reduced number of updates and upgrades), and improved user

experience by allowing potential issues to be detected prior to source code being deployed.



[0022] Embodiments address a need that arises from very large scale of operations

created by networked computing and cloud based services that cannot be managed by

humans. The actions/operations described herein are not a mere use of a computer, but

address results of a system that is a direct consequence of software used as a service such

as communication services offered in conjunction with communications.

[0023] FIG. 1 is a conceptual display diagram illustrating an example computing

environment for providing benchmark based feedback to developers.

[0024] As shown in a diagram 100, servers 102 may execute a cloud-based application

or service 110 that may provide a variety of functionalities to users 106 through client

devices (and/or applications) 104. For example, the cloud-based application or service 110

may be a productivity service that includes a number of applications directed to word

processing functionality, communication functionality, spreadsheet functionality, etc. The

cloud-based application or service 110 may be developed (code written) by one or more

developers 114 using a code development system that may be executed on a server 108 and

accessed through a client device or application 112. As changes are made to the cloud-based

application or service 110 at regular intervals or on-demand for updates, upgrades, or

problem fixes, those changes may also be provided by the one or more developers 114.

[0025] In some cases, a separate system may be set up to monitor the performance of

the cloud-based application or service 110. For example, a monitoring service executed on

a server 122 may collect information associated with problems, resource usage, etc. based

on benchmark points in the code and provide those to one or more developers 116 through

client device or application 118. The one or more developers 116 may process the collected

information and make suitable changes to the code or provide the information to the one or

more developers 114 to make suitable changes to the code.

[0026] However, the static benchmark based approach described above may not

necessarily reflect actual performance hot spots such as exceptions that are associated with

higher memory usage or processor usage. Furthermore, developers 114 may have to

manually assess impact of code changes without an automated and insight based feedback

of the actual execution of the original code.

[0027] Users 106 may access the cloud-based application or service 110 through their

respective client devices or applications 104 over one or more networks. The networks may

provide wired or wireless communications between nodes, such as the client devices 104 or

the servers 102. In some embodiments, components of the cloud-based application or

service 110 may also be locally executed on a user's computing device. Similarly,



developers 114 and/or developers 116 may access respective code writing or code

monitoring services through networked communications between client devices /

applications and servers. A user experience may be provided to the users 106 and the

developers 114, 116 as a visual display through which the users 106 and the developers 114,

116 may interact with the respective applications / services visually. The interactions may

include a touch input, a gesture input, a voice command, eye tracking, a gyroscopic input, a

pen input, mouse input, and/or a keyboards input, among others.

[0028] The computing devices used to access respective applications / services may

each include a display device, such as a touch enabled display component, and a monitor,

among others, to provide access to the respective application / service for the users and

developers through a web browser (thin client) or a local client application (thick client).

The computing devices may include a desktop computer, a laptop computer, a tablet, a

handheld device, a vehicle mount computer, an embedded computer system, a smart phone,

and a wearable computer, among other computing devices, for example.

[0029] While the example system in FIG. 1 has been described with specific

components including the servers 102, 122, and 108, and respective client devices /

applications, embodiments are not limited to these components or system configurations

and can be implemented with other system configuration employing fewer or additional

components.

[0030] FIG. 2 is a conceptual display diagram illustrating an example computing

environment for providing production telemetry insights inline to developer experience,

according to embodiments.

[0031] Similar to FIG. 1, a cloud-based application or service 110 may be executed

on servers 102 and provide a variety of functionality to users 106 through client devices

(and/or applications) 104. Servers 102 may include a number of general purpose and a

number of special purpose servers. For example, some servers may execute applications and

modules within the cloud-based service 110 while other servers may perform specific tasks

such as storing specific data, managing security, facilitating communications, and so on. In

a practical implementation of a large scale service, servers 102 may include thousands of

servers at one or more server farms.

[0032] Developers 114 and 116 are examples of a number of developers who may

work on developing and updating source code associated with the cloud-based service 110.

The developers 114 and 116 may access a code development service executed on a server

108 through thick or thin client applications executed on client devices 112 and 118.



[0033] In a system according to embodiments, performance data associated with the

source code of cloud-based service 110 may be collected at server level by a plurality of

profiling agents deployed across the servers 102. The collected performance data may be

aggregated at the server level mapping the data to cost profile information. An aggregation

module may manage and schedule collection and aggregation (232) of the data and also

further aggregation at a big data store. The big data store may be managed by one or more

database servers such as server 234. One or more tables may be generated from the

aggregated data at another server 236. A visualization module executed on one of the servers

236, 238, or 108 may generate a context-aware visualization based on the one or more tables

to provide performance information to developers 114 and 116.

[0034] FIG. 3 is a display diagram 300 illustrating an example always-on profiling

pipeline that provides production telemetry insights inline to developer experience,

according to embodiments.

[0035] As discussed previously, performance data associated with the executed source

code of a hosted service may be collected at server level (servers 302) by profiling agents

312 deployed to the various servers and managed by an aggregation module executed on a

management server 306. The profiling agents 312 may collect information associated with

exceptions 314, memory allocations 316, processor allocations 318, and similar

performance metrics. An uploader 320 may upload server level aggregated performance

data to big data storage 322, which may be part of a data store 204. The aggregation module

may manage and schedule (324) server level and/or big data store level aggregation of the

data.

[0036] Visualization tables 326 may be generated based on the aggregated data at the

big data store. The visualization tables 326 may be stored at the cloud platform level

according to some embodiments. The visualization tables 326 may be generated and

managed by the aggregation module or by a visualization module. The visualization module

may also generate a context-aware visualization 328 (focused on a component associated

with the developer) and provide to a client device/application 310 to be displayed to the

developer. The client device/application 310 may further include code development

application/service 330.

[0037] FIG. 4 is a display diagram illustrating major components and actions in a

system providing production telemetry insights inline to developer experience, according to

embodiments.



[0038] As shown in diagram 400, profiling agents 402 deployed on individual servers

associated with the source code may collect (404) performance data based on a schedule

and parameters defined by an aggregation module or scheduler 410. The collected data may

be partially or completely aggregated at the server level and uploaded to special purpose

servers to be stored data big data store 406, where it may be aggregated and coalesced (408).

The scheduler 410 may manage jobs (412) (collection/aggregation of data).

[0039] Visualization tables 416 may be used to provide source data for context aware

visualization 420 and stored at a cloud platform level 414. The context-aware visualization

420 may be provided to the developers through client devices/applications 418 along with

code development user interfaces.

[0040] FIG. 5 is a display diagram illustrating a summary example of a system

providing production telemetry insights inline to developer experience, according to

embodiments.

[0041] As shown in diagram 500, a developer 502 may be provided a user experience

504 for code development in conjunction with updating and upgrading a deployed source

code. The executed code 506 may be monitored and performance data associated with

exceptions, memory allocations, CPU usage, etc. collected at server level. The collected

data 508 may aggregated at the server level, and then stored and further aggregated at a big

data store. The aggregated data may be used to generate visualization tables, which may be

provided to a visualization module to generate context-aware visualization 512 for the

developer 502 based on the collected data.

[0042] The context-aware visualization 512 may include information associated with

performance of select portions of the code during execution, exceptions, memory

allocations, and processor usage. The information may be presented in conjunction with the

portions (components) of code currently being worked on by the developer 502. The

information may also be prioritized and ordered according to computing resource impact,

severity of detected problems, and/or other parameters, which may be predefined or custom-

defined by the developer. A threshold to determine which portion of the information is to

be displayed may be predefined and/or customizable by the developer. Various presentation

schemes as described herein may be employed to enhance the display of the information.

[0043] FIG. 6 is a simplified networked environment, where a system according to

embodiments may be implemented.

[0044] As shown in a diagram 600, a hosted service such as a cloud-based service may

be implemented in a networked environment over one or more networks, such as a network



610. Participants may access service or one or more applications within the service through

locally installed or thin (e.g., browser) client applications executed on a variety of

computing devices 6 11-613, such as a smart phone 613, a mobile computer 612, or a desktop

computer 6 11 ('client devices'). The service may interact with users through locally

installed or thin (e.g., browser) client applications executed on a variety of computing

devices. Large amounts of aggregated tracing and diagnostic data from an already deployed

service may be curated, cost profile information (e.g., CPU, memory, exceptions, etc.) may

be mapped to code components, and context specific recommendations and/or warnings

may be provided to a developer working within the source code for the service in

conjunction with different components. Thereby, detection and mitigation of potential

problems may be enabled prior to the code being committed to a source code repository.

[0045] A service, as discussed herein, may be implemented via software executed over

servers 615. The servers 615 may include one or more web servers 616, where at least one

of the one or more web servers 616 may be configured to provide access to the service

through web communications. The service may store data associated with performance

metrics in a data store 619 directly or through a database server 618.

[0046] A computing device may communicate with the server over a network 610.

The network 610 may comprise any topology of servers, clients, Internet service providers,

and communication media. A system according to embodiments may have a static or

dynamic topology. The network 610 may include multiple secure networks, such as an

enterprise network, an unsecure network, or the Internet. The unsecure network may include

a wireless open network. The network 610 may also coordinate communication over other

networks, such as Public Switched Telephone Network (PSTN) or cellular networks.

Furthermore, the network 610 may include multiple short-range wireless networks, such as

Bluetooth, or similar ones. The network 610 may provide communication between the nodes

described herein. By way of example, and not limitation, the network 610 may include

wireless media. The wireless media may include, among others, acoustic media, R media,

infrared media, and other wireless media.

[0047] A textual scheme, a graphical scheme, an audio scheme, an animation scheme,

a coloring scheme, a highlighting scheme, and/or a shading scheme may be employed to

provide production telemetry insights inline to developer experience in conjunction with the

functionality described herein.

[0048] Many other configurations of computing devices, applications, data sources,

and data distribution systems may be employed for providing production telemetry insights



inline to developer experience. Furthermore, the networked environments discussed in FIG.

6 are for illustration purposes only. Embodiments are not limited to the example

applications, modules, or processes.

[0049] FIG. 7 is a block diagram of an example computing device, which may be used

for providing production telemetry insights inline to developer experience, according to

embodiments.

[0050] For example, a computing device 700 may be used as a server, desktop

computer, portable computer, smart phone, special purpose computer, or similar device. In

an example basic configuration 702, the computing device 700 may include one or more

processors 704 and a system memory 706. A memory bus 708 may be used for

communication between the processor 704 and the system memory 706. The example basic

configuration 702 may be illustrated in FIG. 7 by those components within the inner dashed

line.

[0051] Depending on the desired configuration, the processor 704 may be of any type,

including but not limited to a microprocessor (µΡ), a microcontroller (µ ), a digital signal

processor (DSP), or any combination thereof. The processor 704 may include one more

levels of caching, such as a level cache memory 712, one or more processor cores 714, and

registers 716. The one or more processor cores 714 may (each) include an arithmetic logic

unit (ALU), a floating point unit (FPU), a digital signal processing core (DSP Core), or any

combination thereof. An example memory controller 718 may also be used with the

processor 704, or in some implementations, the example memory controller 718 may be an

internal part of the processor 704.

[0052] Depending on the desired configuration, the system memory 706 may be of

any type including but not limited to volatile memory (such as RAM), non-volatile memory

(such as ROM, flash memory, etc.), or any combination thereof. The system memory 706

may include an operating system 720, a code development application / service 722, and

program data 624. The code development application / service 722 may include a one or

more profiling agents 726, an aggregation module 727, and a visualization module 729,

which may perform various tasks in providing production telemetry insights inline to

developer experience. Program data 724 may include, among others, performance data 728

associated with execution of deployed code.

[0053] The computing device 700 may have additional features or functionality, and

additional interfaces to facilitate communications between the example basic configuration

702 and any desired devices and interfaces. For example, a bus/interface controller 730 may



be used to facilitate communications between the example basic configuration 702 and one

or more data storage devices 732 via a storage interface bus 734. The data storage devices

732 may be one or more removable storage devices 736, one or more non-removable storage

devices 738, or a combination thereof. Examples of the removable storage and the non-

removable storage devices may include magnetic disk devices, such as flexible disk drives

and hard-disk drives (HDD), optical disk drives such as compact disk (CD) drives or digital

versatile disk (DVD) drives, solid state drives (SSDs), and tape drives, to name a few.

Example computer storage media may include volatile and nonvolatile, removable, and non

removable media implemented in any method or technology for storage of information, such

as computer-readable instructions, data structures, program modules, or other data.

[0054] The system memory 706, the removable storage devices 736 and the non

removable storage devices 738 are examples of computer storage media. Computer storage

media includes, but is not limited to, RAM, ROM, EEPROM, flash memory or other

memory technology, CD-ROM, digital versatile disks (DVDs), solid state drives, or other

optical storage, magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic

storage devices, or any other medium which may be used to store the desired information

and which may be accessed by the computing device 700. Any such computer storage media

may be part of the computing device 700.

[0055] The computing device 700 may also include an interface bus 740 for

facilitating communication from various interface devices (for example, one or more output

devices 742, one or more peripheral interfaces 744, and one or more communication devices

746) to the example basic configuration 702 via the bus/interface controller 730. Some of

the one or more output devices 742 include a graphics processing unit 748 and an audio

processing unit 750, which may be configured to communicate to various external devices

such as a display or speakers via one or more A V ports 752. The one or more peripheral

interfaces 744 may include a serial interface controller 754 or a parallel interface controller

756, which may be configured to communicate with external devices such as input devices

(for example, keyboard, mouse, pen, voice input device, touch input device, etc.) or other

peripheral devices (for example, printer, scanner, etc.) via one or more I/O ports 758. An

example communication device 766 includes a network controller 760, which may be

arranged to facilitate communications with one or more other computing devices 762 over

a network communication link via one or more communication ports 764. The one or more

other computing devices 762 may include servers, computing devices, and comparable

devices.



[0056] The network communication link may be one example of a communication

media. Communication media may typically be embodied by computer readable

instructions, data structures, program modules, or other data in a modulated data signal, such

as a carrier wave or other transport mechanism, and may include any information delivery

media. A "modulated data signal" may be a signal that has one or more of its characteristics

set or changed in such a manner as to encode information in the signal. By way of example,

and not limitation, communication media may include wired media such as a wired network

or direct-wired connection, and wireless media such as acoustic, radio frequency (RF),

microwave, infrared (TR) and other wireless media.

[0057] The computing device 700 may be implemented as a part of a general purpose

or specialized server, mainframe, or similar computer, which includes any of the above

functions. The computing device 700 may also be implemented as a personal computer

including both laptop computer and non-laptop computer configurations.

[0058] Example embodiments may also include methods for providing production

telemetry insights inline to developer experience. These methods can be implemented in

any number of ways, including the structures described herein. One such way may be by

machine operations, of devices of the type described in the present disclosure. Another

optional way may be for one or more of the individual operations of the methods to be

performed in conjunction with one or more human operators performing some of the

operations while other operations may be performed by machines. These human operators

need not be collocated with each other, but each can be only with a machine that performs

a portion of the program. In other embodiments, the human interaction can be automated

such as by pre-selected criteria that may be machine automated.

[0059] FIG. 8 is a logic flow diagram illustrating a process for providing production

telemetry insights inline to developer experience, according to embodiments. A process 800

may be implemented by a code development service, a distributed application, a locally

installed application, and/or their components, where the components may be executed on

one or more servers or other computing devices.

[0060] The process 800 may begin with operation 810, where performance data for an

already deployed service (and its components) may be collected at server level by profiling

agents. Collected data may be coalesced and aggregated at server level at operation 820. For

example, cost profile information may be mapped such as processor and memory usage

associated with detected problems or performance points, exceptions, etc.



[0061] At operation 830, collected data may be aggregated in a big data store for the

servers associated with the service. In a practical implementation, the hosted service may

be associated with thousands of servers. At operation 840, tables may be generated for

visualization based on computational expense (based on the cost profile mapping results).

A visualization module may generate context-aware visualization for a developer working

on the source code, for example updating or upgrading a component to provide feedback, a

warning, or just context-aware information in conjunction with that component.

[0062] The operations included in process 800 are for illustration purposes. Providing

production telemetry insights inline to developer experience may be implemented by similar

processes with fewer or additional steps, as well as in different order of operations using the

principles described herein. The operations described herein may be executed by one or

more processors operated on one or more computing devices, one or more processor cores,

specialized processing devices, and/or general purpose processors, among other examples.

[0063] According to some examples, a computing device to provide production

telemetry insights inline to developer experience is described. The computing device may

include a memory and a processor coupled to the memory, the processor executing a code

development application in conjunction with instructions stored in the memory. The code

development application may include a plurality of profiling agents deployed across servers

executing a hosted service, the profiling agents configured to collect performance data

associated with a source code of the hosted service at server level and aggregate the collected

performance data at the server level mapping the data to cost profile information. The code

development application may further include an aggregation module configured to manage

and schedule aggregation of server level aggregated data at a big data store; and a

visualization module configured to generate one or more tables from the aggregated data

and generate a context-aware visualization based on the one or more tables to provide

information to a developer associated with the performance of the source code.

[0064] According to other examples, the context-aware visualization may be provided

through a user interface of the code development user interface in conjunction with a

component of the source code being processed. The visualization module may be further

configured to prioritize the provided information based on a computational expense and

prioritize the provided information based on exceptions associated with the collected data.

The provided information may include one or more of feedback, alerts, and

recommendations. The profiling agents may be configured to collect the performance data

based on a predefined period.



[0065] According to further examples, the aggregation module may be further

configured to customize a collection period of the performance data based on input from the

developer. The computing device may be a management server of a datacenter executing

the hosted service or a code development server communicatively coupled to a datacenter

executing the hosted service. The computing device may also include an analysis module

configured to analyze the aggregated data to derive one or more of feedback, alerts, and

recommendations for the developer. The analysis module may be integrated with the

aggregation module or the visualization module.

[0066] According to other examples, a method executed at a datacenter server to

provide production telemetry insights inline to developer experience is described. The

method may include collecting performance data associated with a source code of a hosted

service at server level by a plurality of profiling agents deployed across servers of the

datacenter executing the hosted service; aggregating the collected performance data at the

server level mapping the data to cost profile information; managing aggregation of server

level aggregated data at a big data store; generating one or more tables from the aggregated

data; and generating a context-aware visualization based on the one or more tables to

provide information to a developer associated with the performance of the source code.

[0067] According to yet other examples, managing the aggregation of the server level

aggregated data may include scheduling server level collection of data by the profiling

agents and scheduling the aggregation of the collected data at the big data store. The method

may also include prioritizing the provided information based on an impact of observed

performance events on computational resources. The method may further include including

prioritized information above a predefined threshold in the generated visualization and

providing a link to display additional information upon activation by the developer. The

predefined threshold may be customizable by the developer.

[0068] According to further examples, a computer-readable memory device with

instructions stored thereon to provide production telemetry insights inline to developer

experience is described. The instructions may include collecting performance data

associated with a source code of a hosted service at server level by a plurality of profiling

agents deployed across servers of the datacenter executing the hosted service; aggregating

the collected performance data at the server level mapping the data to cost profile

information; managing aggregation of server level aggregated data at a big data store;

generating one or more tables from the aggregated data; and generating a context-aware

visualization based on the one or more tables to provide information to a developer



associated with the performance of the source code, where the provided information is

prioritized based on an impact of observed performance events on computational resources

and prioritized information above a predefined threshold is included in the generated

visualization.

[0069] According to some examples, the instructions may further include uploading

the server level aggregated data to a special purpose server of the datacenter. The special

purpose server may include one or more of an edge server, a management server, and a

database server. The context-aware visualization may include information associated with

a component of the source code assigned to the developer.

[0070] According to other examples, a means for providing production telemetry

insights inline to developer experience is described. The means may include a means for

collecting performance data associated with a source code of a hosted service at server level

by a plurality of profiling agents deployed across servers of the datacenter executing the

hosted service; a means for aggregating the collected performance data at the server level

mapping the data to cost profile information; a means for managing aggregation of server

level aggregated data at a big data store; a means for generating one or more tables from the

aggregated data; and a means for generating a context-aware visualization based on the one

or more tables to provide information to a developer associated with the performance of the

source code.

[0071] The above specification, examples and data provide a complete description of

the manufacture and use of the composition of the embodiments. Although the subject

matter has been described in language specific to structural features and/or methodological

acts, it is to be understood that the subject matter defined in the appended claims is not

necessarily limited to the specific features or acts described above. Rather, the specific

features and acts described above are disclosed as example forms of implementing the

claims and embodiments.



CLAIMS

1 . A computing device to provide production telemetry insights inline to developer

experience, the computing device comprising:

a memory;

a processor coupled to the memory, the processor executing a code development

application in conjunction with instructions stored in the memory, wherein the code

development application includes:

a plurality of profiling agents deployed across servers executing a hosted service,

the profiling agents configured to:

collect performance data associated with a source code of the hosted service

at server level; and

aggregate the collected performance data at the server level mapping the data

to cost profile information;

an aggregation module configured to:

manage and schedule aggregation of server level aggregated data at a big

data store; and

a visualization module configured to:

generate one or more tables from the aggregated data; and

generate a context-aware visualization based on the one or more tables to

provide information to a developer associated with the performance of the source

code.

2 . The computing device of claim 1, wherein the context-aware visualization is

provided through a user interface of the code development application in conjunction with

a component of the source code being processed.

3 . The computing device of claim 2, wherein the visualization module is further

configured to prioritize the provided information based on a computational expense.

4 . The computing device of claim 2, wherein the visualization module is further

configured to prioritize the provided information based on exceptions associated with the

collected data.

5 . The computing device of claim 1, wherein the profiling agents are configured to

collect the performance data based on a predefined period.

6 . The computing device of claim 1, wherein the computing device is a management

server of a datacenter executing the hosted service.



7 . The computing device of claim 1, wherein the computing device is a code

development server communicatively coupled to a datacenter executing the hosted service.

8 . A method executed at a datacenter server to provide production telemetry insights

inline to developer experience, the method comprising:

collecting performance data associated with a source code of a hosted service at

server level by a plurality of profiling agents deployed across servers of the datacenter

executing the hosted service;

aggregating the collected performance data at the server level mapping the data to

cost profile information;

managing aggregation of server level aggregated data at a big data store;

generating one or more tables from the aggregated data; and

generating a context-aware visualization based on the one or more tables to provide

information to a developer associated with the performance of the source code.

9 . The method of claim 8, wherein managing the aggregation of the server level

aggregated data comprises:

scheduling server level collection of data by the profiling agents; and

scheduling the aggregation of the collected data at the big data store.

10. The method of claim 9, further comprising:

including prioritized information above a predefined threshold in the generated

visualization; and

providing a link to display additional information upon activation by the developer.

11 . A computer-readable memory device with instructions stored thereon to provide

production telemetry insights inline to developer experience, the instructions comprising:

collecting performance data associated with a source code of a hosted service at

server level by a plurality of profiling agents deployed across servers of the datacenter

executing the hosted service;

aggregating the collected performance data at the server level mapping the data to

cost profile information;

managing aggregation of server level aggregated data at a big data store;

generating one or more tables from the aggregated data; and

generating a context-aware visualization based on the one or more tables to provide

information to a developer associated with the performance of the source code, wherein

the provided information is prioritized based on an impact of observed

performance events on computational resources; and



prioritized information above a predefined threshold is included in the

generated visualization.

12. The computer-readable memory device of claim 11, wherein the instructions further

comprise:

uploading the server level aggregated data to a special purpose server of the

datacenter.
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