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Executive Summary

Survey Details

The State of Orchestration Survey ran online from February 6 to April 4, 2022. A total of 581 
respondents from a variety of industries participated. Respondents were recruited through online 
advertising and industry partners.

Key Takeaways

• Usage of orchestration: 43% of respondents stated that they use an orchestrator to handle 
over half of all recurring tasks. 68% of respondents who hold Data/ML Engineer roles 
reported that they use an orchestrator to handle over half of all recurring tasks; 91% of Data/
ML Engineers said they use orchestrators for more than a quarter of all recurring tasks. 

• Key use cases: 29% of all respondents chose data science as their primary use case for 
orchestration, making it the most popular use case overall. Data/ML Engineers designated 
the following top three primary use cases for orchestration: Data Movement (21%), Machine 
Learning/MLOps (16%), and Data Transformation (14%). 

• Orchestration frameworks:�7KH�WZR�PRVW�SRSXODU�RUFKHVWUDWLRQ�VROXWLRQV�DUH�$SDFKH�$LUˊRZ�
�����RI�DOO�UHVSRQGHQWV��DQG�3UHIHFW��������$LUˊRZ�ZDV�SDUWLFXODUO\�GRPLQDQW�DPRQJ�VXUYH\�
respondents who hold Data Science / Analyst roles. Prefect (17%) and Dagster (12%) joined 
$LUˊRZ�������DV�WKH�WRS�WKUHH�RUFKHVWUDWLRQ�VROXWLRQV�IDYRUHG�E\�UHVSRQGHQWV�ZKR�KROG�
Data/ML Engineer roles. 

• Orchestration solutions for new projects: Close to a quarter of all respondents (24%) and 
over a third (42%) of respondents with Data Science / Analyst roles signaled that they want 
WR�XVH�$LUˊRZ�LQ�QHZ�SURMHFWV��,Q�FRPSDULVRQ��'DWD�0/�(QJLQHHUV�H[SUHVVHG�VWURQJHU�LQWHUHVW�
LQ�WU\LQJ�3UHIHFW�DQG�'DJVWHU��RYHU�$LUˊRZ��IRU�QHZ�SURMHFWV� 

• Orchestration features: The top three most important features were Ease of Use (38%), 
Caching (37%), and Monitoring (37%). The list of key features varied based on job role. 
+DOI�RI�DOO�UHVSRQGHQWV�������ZKR�KROG�'DWD�6FLHQFH���$QDO\VW�LGHQWLˉHG�&DFKLQJ�DV�WKH�
PRVW�LPSRUWDQW�IHDWXUH�IRU�DQ�RUFKHVWUDWRU��,Q�FRPSDULVRQ��UHVSRQGHQWV�ZKR�KROG�'DWD�0/�
Engineer or SWE/Dev/DevOps signaled that Monitoring is the most important feature.
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Introduction

Numerous studies indicate that we are nearing a critical point in the 
HYROXWLRQ�RI�DQDO\WLFV��PDFKLQH�OHDUQLQJ��DQG�DUWLˉFLDO�LQWHOOLJHQFH��
ZKHUH�RUJDQL]DWLRQV�DUH�PRYLQJ�IURP�VPDOO�H[SHULPHQWV�WR�
LPSOHPHQWDWLRQ��7KH�JOREDO�$,�PDUNHW�ZLOO�JURZ�IURP��������ELOOLRQ�
LQ������WR���������ELOOLRQ�E\�������DFFRUGLQJ�WR�estimates. There are 
early signals that companies are accelerating their efforts to hire the 
W\SH�RI�WDOHQW�QHFHVVDU\�WR�GHSOR\�PDFKLQH�OHDUQLQJ�DQG�DUWLˉFLDO�
intelligence into their products and services following the global 
pandemic.

The huge growth in demand for data engineering talent indicates a 
heightened appreciation for foundational technologies. Early studies 
from McKinsey�QRWH�WKDW�FRPSDQLHV�WKDW�H[FHO�DW�LPSOHPHQWLQJ�
DQG�XVLQJ�$,�KDYH�D�FOHDU�GDWD�VWUDWHJ\�WKDW�VXSSRUWV�DQG�HQDEOHV�
DQDO\WLFV�DQG�$,��7KLV�LQFOXGHV�LQYHVWLQJ�LQ�FULWLFDO�WHFKQRORJLHV�VXFK�
as data integration, DataOps, data governance, and data platforms. 
$,�PRGHOV�SHUIRUP�EHWWHU�ZLWK�EHWWHU�GDWD��VR�LWȠV�QR�VXUSULVH�WKDW�
surveys through the years have shown that data teams spend the 
majority of their time gathering, cleaning, and enhancing datasets. 
More recently, machine learning researchers are rallying around 
“GDWD�FHQWULF�$,” — a collection of tools and techniques for cleaning, 
augmenting, and enhancing datasets to improve the accuracy of ML 
DQG�$,�PRGHOV��

+RZHYHU��GDWD�XQLˉFDWLRQ�DQG�GDWD�LQWHJUDWLRQ�FKDOOHQJHV�KDYH�
JRWWHQ�PRUH�FRPSOH[�DV�FRPSDQLHV�JUDYLWDWH�WRZDUG�EHVW�RI�EUHHG�

cloud services. Companies must now combine data from a growing 
number of data storage locations and cloud services, and make it 
DYDLODEOH�IRU�GRZQVWUHDP�DSSOLFDWLRQV�LQFOXGLQJ�GDWD�VFLHQFH�DQG�$,�
systems. The good news is that data engineering teams are now able 
to build modular data platforms composed of best-in-class tools 
(what many refer to as a “modern data stack”).

0RGHUQL]LQJ�DQ�RUJDQL]DWLRQȠV�GDWD�LQIUDVWUXFWXUH�LV�LQFUHDVLQJO\�
GLIˉFXOW�ZLWKRXW�DQ�RUFKHVWUDWRU��$W�D�KLJK�OHYHO��WKHVH�DUH�WRROV�WKDW�
enable developers to write, schedule, monitor, and manage pipelines. 
,Q�WKH�HDUO\�VWDJHV�RI�JDWKHULQJ�DQG�XQORFNLQJ�GDWD�DVVHWV��EHVSRNH�
RUFKHVWUDWRUV�PD\�EH�VXIˉFLHQW��%XW�DV�WHDPV�EXLOG�DQG�GHSOR\�
PRUH�GDWD�DQG�$,�SURGXFWV�DQG�VHUYLFHV��GDWDˊRZ�DXWRPDWLRQ�WRROV�
become essential.

As we note in this survey report, there are several popular 
open source projects that have spawned well-funded startups. 
Consequently, this category is currently a hotbed for innovation—
new tools are on the way that will simplify and revise how 
companies build machine learning and data pipelines.

,Q�WKLV�VXUYH\�UHSRUW��ZH�LGHQWLI\�NH\�XVH�FDVHV�IRU�RUFKHVWUDWRUV�DV�
ZHOO�DV�WKH�YROXPH�RI�WDVNV�IRU�ZKLFK�WKH\�DUH�XVHG��:H�H[DPLQH�WKH�
VSHFLˉF�WRROV�FRPSDQLHV�DUH�XVLQJ�WRGD\�DQG�ZKLFK�WRROV�XVHUV�ZDQW�
to try for future projects. We also identify and rank key features that 
respondents deemed critical for orchestration solutions.

https://www.globenewswire.com/en/news-release/2021/06/28/2253975/0/en/Global-Artificial-Intelligence-Market-Size-2021-Rise-at-35-6-CAGR-Will-Grow-to-USD-299-64-Billion-by-2026-Facts-Factors.html
https://www.mckinsey.com/~/media/McKinsey/Featured%20Insights/Artificial%20Intelligence/Global%20AI%20Survey%20AI%20proves%20its%20worth%20but%20few%20scale%20impact/Global-AI-Survey-AI-proves-its-worth-but-few-scale-impact.ashx
https://gradientflow.com/2022trendsreport/
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Demographics &
Key Segments

We group respondents based on their response to a question that measured 
WKHLU�FRPSDQ\ȠV�VL]H�

• Small: up to 500 employees.
• Medium: 501 to 5,000 employees.
• Large: greater than 5,000 employees.

:H�DOVR�JURXS�UHVSRQGHQWV�EDVHG�RQ�KRZ�WKH\�GHVFULEHG�WKHLU�35,0$5<�UROH�

For the remainder of this survey report, we will frequently highlight responses 
based on segments derived from Job Role and Company Size.
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Usage of Orchestration

We began the survey by asking respondents what percentage of their 
recurring tasks are handled by an orchestration solution. Responses 
varied depending on job role and company size. Over half of all 
respondents who hold Data Science / Analyst roles signaled that 
they use orchestration for only 0-25% of recurring tasks. 

,Q�FRQWUDVW��DERXW�D�TXDUWHU�RI�UHVSRQGHQWV�ZKR�KROG�PRUH�WHFKQLFDO�
roles (Data/ML Engineer or SWE/Dev/DevOps) stated that they use 
orchestration for 75-100% of all recurring tasks. 42% of respondents 
who work at Large companies also stated that they use orchestration 
for 75-100% of all recurring tasks.

29% of all respondents chose data science as their primary use case 
for orchestration, making it the most popular application overall. 
1RW�VXUSULVLQJO\��WKH�SLFWXUH�VKLIWV�RQFH�ZH�ORRN�DW�VSHFLˉF�MRE�UROHV��
Data/ML Engineers designated the following top three primary use 
cases for orchestration: Data Movement (21%), Machine Learning/
MLOps (16%), and Data Transformation (14%). This is in line with 
H[SHFWDWLRQV��DV�GDWD�PRYHPHQW�DQG�GDWD�WUDQVIRUPDWLRQ��ELT) are 
tasks very much associated with data engineering.

https://rivery.io/blog/etl-vs-elt/
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Orchestration Solutions

Over the past decade, several notable open source and SaaS 
orchestration systems have been released and a related group of 
VWDUWXSV�KDYH�FROOHFWLYHO\�UDLVHG�RYHU������PLOOLRQ�LQ�IXQGLQJ��7KH�
ULVH�RI�ZHOO�IXQGHG�VWDUWXSV�FRQˉUP�WKDW�RUFKHVWUDWLRQ�LV�FXUUHQWO\�
a fertile ground for innovation. The hope is that we will soon have 
new tools that further simplify how companies build and manage 
data and machine learning pipelines. The core of this survey report 
H[DPLQHV�ZKLFK�VSHFLˉF�WRROV�UHVSRQGHQWV�DUH�XVLQJ�DQG�ZKDW�
features they value in their orchestration systems.

,Q�OLQH�ZLWK�UHVXOWV�IURP�RXU�UHFHQW�Data Engineering Survey, the 
WZR�PRVW�SRSXODU�RUFKHVWUDWLRQ�VROXWLRQV�DUH�$SDFKH�$LUˊRZ������
of all respondents) and Prefect (14%). Long regarded as one of the 
ˉUVW�WRROV�WR�PDNH�RUFKHVWUDWLRQ�PRUH�PDQDJHDEOH��$LUˊRZ�LV�WKH�
OHDGLQJ�FKRLFH�DFURVV�DOO�MRE�UROHV��$LUˊRZ�LV�SDUWLFXODUO\�GRPLQDQW�
among survey respondents who hold Data Science / Analyst roles. 
Looking at more technical roles, Prefect (17%) and Dagster (12%) 
MRLQ�$LUˊRZ�������DV�WKH�WRS�WKUHH�RUFKHVWUDWLRQ�VROXWLRQV�IDYRUHG�
by respondents who hold Data/ML Engineer roles.

https://gradientflow.com/2022desurvey/
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Survey respondents are keen on trying new orchestration tools: 82% of 
respondents with Data Science / Analyst roles indicated that they plan to use a 
QHZ�RUFKHVWUDWLRQ�VFKHGXOLQJ�WRRO�LQ�WKH�QH[W�\HDU�

1H[W��ZH�WHDVH�RXW�ZKLFK�QHZ�RUFKHVWUDWLRQ�WRRO�UHVSRQGHQWV�DUH�LQWHUHVWHG�LQ�
XVLQJ�IRU�WKHLU�QHZ�SURMHFWV��$LUˊRZ�LV�RQFH�DJDLQ�WKH�PRVW�SRSXODU�RSWLRQ��ZLWK�
close to a quarter of all respondents (24%) and over a third (42%) of respondents 
ZLWK�'DWD�6FLHQFH���$QDO\VW�UROHV�FKRRVLQJ�LW��,Q�FRPSDULVRQ��'DWD�0/�(QJLQHHUV�
H[SUHVVHG�VWURQJHU�LQWHUHVW�LQ�WU\LQJ�3UHIHFW�DQG�'DJVWHU��RYHU�$LUˊRZ��IRU�
new projects. Among SWE/Dev/DevOps respondents, Prefect (14%) was the top 
VHOHFWLRQ��ZLWK�$LUˊRZ��$UJR��7HPSRUDO�������DOO�WLHG�IRU�VHFRQG�SODFH�
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:H�DOVR�H[DPLQH�WRRO�SUHIHUHQFH�IRU�IRXU�VSHFLˉF�MRE�W\SHV�DVVRFLDWHG�ZLWK�
GDWD�DQG�$,�DSSOLFDWLRQV��$QDO\VWV��'DWD�6FLHQWLVWV��'DWD�(QJLQHHUV��DQG�0DFKLQH�
/HDUQLQJ�(QJLQHHUV��0RUH�WKDQ�KDOI�������RI�DOO�$QDO\VWV�XVH�$LUˊRZ��EXW�WKH�
VKDUH�RI�XVH�RI�$LUˊRZ�LV�PXFK�ORZHU�IRU�PRUH�WHFKQLFDO�UROHV������IRU�'DWD�
Engineers, and 27% for ML Engineers).

:KHQ�YLHZHG�WKURXJK�WKH�OHQV�RI�FRPSDQ\�VL]H��PRUH�WKDQ�RQH�ˉIWK�������RI�
all respondents who work at Large companies (more than 5,000 employees) 
H[SUHVVHG�LQWHUHVW�LQ�XVLQJ�3UHIHFW�IRU�QHZ�SURMHFWV��$V�ZHȠOO�VHH�LQ�D�VXUYH\�
question on product features,  respondents from Large companies prioritize 
IHDWXUHV�WKDW�3UHIHFW�H[FHOV�DW��0RQLWRULQJ��(DVH�RI�8VH��6FDODELOLW\��
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Lastly, we asked respondents what features they believe 
orchestration solutions should have. The top three most important 
features are Ease of Use (38%), Caching (37%), and Monitoring (37%). 
,Q�OLJKW�RI�WKH�IDFW�WKDW�(DVH�RI�8VH�LV�D�WRS�SULRULW\�IRU�UHVSRQGHQWV��
LWȠV�HQFRXUDJLQJ�WR�VHH�WKDW�VWDUWXSV�EXLOGLQJ�RUFKHVWUDWLRQ�WRROV�DUH�
IRFXVHG�RQ�XVHU�DQG�GHYHORSHU�H[SHULHQFH��DW�OHDVW�EDVHG�RQ�UHFHQW�
announcements). 

The list of key orchestration features varied based on job role. 
Half of all respondents (51%) who hold Data Science / Analyst 
UROHV�LGHQWLˉHG�&DFKLQJ�DV�D�NH\�IHDWXUH��&DFKLQJ�HQDEOHV�XVHUV�WR�
HIˉFLHQWO\�UHXVH�SUHYLRXVO\�UHWULHYHG�RU�FRPSXWHG�GDWD��D�SUL]HG�
feature in many data science and ML projects where interactivity and 
timely results are valued. 

,Q�FRPSDULVRQ��&DFKLQJ�ZDV�ORZHU�GRZQ�WKH�OLVW�IRU�UHVSRQGHQWV�
who hold Data/ML Engineer or SWE/Dev/DevOps roles. Among 
respondents who hold Data/ML Engineer or SWE/Dev/DevOps 
Monitoring emerged as the most popular feature. Failure Alert & 
Handling is the second most popular feature among SWE/Dev/
DevOps respondents and the third most popular feature among 
Data/ML Engineers.

Drilling into results by company size, respondents from Large 
companies chose Monitoring (39%), Ease of Use (35%), Scalability 
�������&DFKLQJ��������DQG�3DUDOOHOLVP�������DV�WKHLU�WRS�ˉYH�IHDWXUHV�
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Closing Thoughts

As we noted in a recent post, data integration and data orchestration 
are active areas with well-funded startups building a wide array 
of solutions. Judging from the results of this survey, orchestration 
solutions have clearly arrived: 91% of Data/ML Engineers said they 
use orchestrators for more than a quarter of all recurring tasks. 

Respondents (particularly Data/ML Engineers) stated that they 
consider features such as Ease of Use and Monitoring as particularly 
important. Recent announcements are encouraging for users 
concerned about usability. Major new initiatives from Prefect (“code 
DV�ZRUNˊRZV”), Dagster (“VRIWZDUH�GHˉQHG�DVVHWV”), and others are 
squarely aimed at helping users build and manage pipelines as 
seamlessly as possible. 

Looking ahead, a couple of important trends are worth highlighting. 
Low-code/No-code tools are increasingly ˉQGLQJ�WKHLU�ZD\�LQWR�
GDWD�DQG�$,, and data integration is QR�H[FHSWLRQ. Analysts vastly 
RXWQXPEHU�GDWD�VFLHQWLVWV�DQG�GDWD�HQJLQHHUV��,W�ZLOO�EH�LQWHUHVWLQJ�
to see how tools evolve to accommodate less technical users.

6HFRQGO\��$,�LQWURGXFHV�QHZ�GDWD�FKDOOHQJHV�IRU�SODWIRUP�WHDPV�
DFFXVWRPHG�WR�ZRUNLQJ�PDLQO\�ZLWK�VWUXFWXUHG�GDWD�RU�WH[W��'DWD�
platforms will need to handle more types of data and more sources 
as computer vision and speech applications become easier to build. 
As multimodal�PDFKLQH�OHDUQLQJ�DQG�$,�DSSOLFDWLRQV�EHFRPH�PRUH�
common, users will need data tools and platforms that can handle 
different data types.

https://gradientflow.com/the-data-integration-market/
https://www.prefect.io/blog/announcing-prefect-orion/
https://www.prefect.io/blog/announcing-prefect-orion/
https://dagster.io/blog/software-defined-assets
https://gradientflow.com/nocode-primer/
https://gradientflow.com/nocode-primer/
https://gradientflow.com/the-data-integration-market/
https://en.wikipedia.org/wiki/Multimodal_learning
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