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FOR AUTOMATED MACROS CREATION

In today's world, automation and optimization of work processes are becoming key success
factors. This work examines the combination of automation systems and artificial intelligence
(Al) and their impact on the optimization of work processes. The technology of integration into
the process automation system and learning of a large language model for the automated
creation of macros using the example of the author's software "Draw & GO" has been developed
and proposed.
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Statement of the problem. In today's increasingly valuable world, automation and workflow
optimization are becoming key success factors. Systems that allow you to automate routine tasks
and organize work significantly increase productivity and efficiency.

The system of automation and organization of work processes includes:

e Macros are sets of commands that automate repetitive tasks. They can be used to automate
almost any task that can be done manually, from data entry to text formatting.

e Workflow programs are more complex systems that allow you to automate entire task
chains. They can include conditional statements, loops, and other logical elements, making them
more flexible and powerful than macros.

«Draw & GOy [1] is an innovative cross-platform workflow system that is built on the mi-
crokernel onion architecture [2] of plugins using .NET MAUI and Blazor technologies [3], imple-
ments interaction based on graphic gesture recognition [4], allows users to create powerful and se-
cure workflows customized according to the needs and preferences of each client based on specific
conditions, actions and triggers in a secure environment of industry standards.

A relevant area of research is the use of artificial intelligence in automation and workflow
systems, which is based on a number of key factors:

1. Data Growth: The world is generating unprecedented amounts of data that humans cannot
analyze on their own. Al makes it possible to process and interpret this data, revealing hidden pat-
terns and gaining valuable insights.

2. Personalized experiences: Al enables you to create personalized experiences for users
based on their individual needs and preferences. This leads to better customer engagement and
loyalty.
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3. Improved decision-making: Al can aid in better decision-making by providing data-driven
analytics and predictions. This leads to better results in business, science, and other areas.

The combination of automation and workflow systems with Al makes them extremely power-
ful tools that can significantly improve operational efficiency in various areas:

1. Automate complex tasks: Al can be used to automate complex tasks that previously re-
quired human intervention. For example, Al can be used to:

e Data analysis: Al can automatically analyze large amounts of data to identify patterns and
make predictions. This can be used to automate tasks such as demand forecasting, fraud detection,
and price optimization.

e Natural Language Processing: Al can be used to understand and generate human language.
This can be used to automate tasks such as customer service, report writing, and text translation.

e Computer vision: Al can be used to analyze images and videos. This can be used to auto-
mate tasks such as quality control, object recognition, and robot navigation.

2. Adaptive automation: Al can be used to create adaptive automation programs that can self-
learn and adjust as they work.

3. Increased productivity: Al can be used to improve the productivity of automation applica-
tions. This will help in reducing the time and errors that may occur when manually completing
tasks.

Al applications are becoming more accessible and versatile. They are used by a wide range of
organizations, from small businesses to large corporations, as well as government and non-profit
organizations.

This article discusses the possibilities of using Al in process automation systems to improve
their capabilities using the example of the "Draw & GO" system.

Analysis of the latest research and publications. Today's important advances in artificial in-
telligence are large language models (LLMs) and Prompt Engineering technologies [5-6]. Some of
the most popular large language models include:

e OpenAl GPT (Generative Pre-trained Transformer) is known for its ability to generate co-
herent, informative text based on the instructions it receives;

e Gemini, which is an attempt to create a more versatile and efficient language model capa-
ble of adapting to a variety of language processing tasks;

e Facebook Al LlaMa, which is also a high-performance model designed for a variety of
applications in the field of natural language processing.

With the advent of language models, the term Prompt Engineering emerges. Prompt Engi-
neering is a relatively new discipline for developing and optimizing prompts for the effective use of
language models for a wide range of applications and research topics [7].

Some of the most popular Prompt Engineering techniques are:

e Prompt chaining is a method where a task is broken down into subtasks in order to create a
chain of operational operations [8].

e Few-shot learning is a method that allows a language model to learn from a small number
of examples. This method can be used to train a language model to perform new tasks for which
there is not a lot of data [9].
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e Zero-shot learning is a method that allows a language model to perform tasks without hav-
ing any training data. This method uses the knowledge that the language model has gained during
previous training in order to generalize to new tasks [10].

Objective. The purpose of this work is to investigate the combination of automation and
Al systems and their impact on the optimization of workflows, to review existing solutions, to
identify key factors that affect the successful combination of automation systems and Al, to
propose a technology for integrating and training a large language model for automated creation
of macros in a process automation system, to implement practical testing of the proposed
technology in the "Draw & GO" system, develop recommendations for the effective use of
automation systems and Al to optimize workflows.

Presentation of the main material of the research. In this work, the technology of integra-
tion and training with hints of the language model into process automation systems has been devel-
oped on the example of the "Draw & GO" automation system.

The proposed technology allows users to build workflows, describing only the requirements
for them, without the need to delve into knowledge of programming or even the system itself, and
consists of the following steps:

1. Choosing a language model of artificial intelligence. After analyzing the integration capa-
bilities of LLMs, it was found that Open Al provides the easiest way to use it, so let's consider this
particular language model. Currently, Al from Open Al offers two popular models: GPT-3.5 and
GPT-4. While both models are based on transformation architecture, GPT-4 tentatively shows more
improvements in accuracy, master learning ability, and pattern recognition. However, GPT-4 is a
more expensive and slower model because it provides a more detailed answer. After comparing
both models and the quality of the result, it was chosen to use the GPT-3.5 model.

2. We connect libraries to work with Open Al. To connect the model, the OpenAl Sdk NuGet
package was used [11].

3. We carry out prompt engineering in order to train the Al model to understand the system.
It is necessary to conduct several experiments to determine which prompt engineering techniques
are best to apply and what information will be sufficient to return the correct data. For example, to
integrate Al with the Draw & GO system, the following instructions for using each macro command
were developed:

3.1. We provide a basic role so that the system adapts the answers as if it were an expert in the
field. Prompt: "You know how to use Draw & GO plugins".

3.2. We provide a list of macros available in the system so that the language model returns re-
sults that Draw & GO will understand. Prompt: «You know such plugins as: Start, Search, Con-
soleLog, SendEmail, Text, Number, Booleany.

3.3. We provide basic information about the macro command. Prompt: «Each plugin has its
own set of parameters. The parameter has its name, type, and value. The parameter name is a
string. The parameter value is an object. The parameter type is a string. The parameter type can be
one of the following: string, number, boolean, or any.
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Each plugin has its own set of Connectors. There can be input and output connectors. Input
connectors are used to connect plugins. Output connectors are used to connect plugins. Output
connectors can only be set to input connectorsy.

3.4. We provide detailed information about each parameter for each macro command.
Prompt: «The start plugin has no input connectors. The start plugin has one output connector. The
start plugin has no parameters.

The start plugin has a single output parameter with the name Start.

The search plugin has one input connector with the name In. The search plugin has one out-
put connector with the name Out. Search plugin has 2 parameters: Search (with type string) and
SearchProvider (with type string).

ConsoleLog plugin has one input connector with the name In. The search plugin has one out-
put connector with the name Out. Console plugin has 1 parameter: Message (with type string). »

3.5. If necessary, we provide constraints or rules for the overall system, which will help nar-
row down the answer to a more accurate result. Prompt: «Macros must contain one and only one
Start plugin. It's the start of the flow execution. »

3.6. We provide information about what requests will be made and how the system will be
used. Prompt: «The user will ask you to generate a flow diagram for Draw & GO plugins in general
format. You will need to understand the user's request and generate a flow diagram for Draw & GO
plugins. »

3.7. Set the view in which you expect to get the result. Prompt: «In output, you must provide a
valid JSON object with plugins and links (connectors). Example valid output:

{
"name": "Weather in Dnipro",
"macroCommands": [{
"Type": "DrawGo.Plugin.Essentials.Extensions.Start",
"Id": "68B34584-7649-4582-974F-FA8608570D58",
"position": "0:0",

"FieldData": []
Fod
"Type":
"WebExtensions.SearchMacroCommand.SearchMacroCommand",
"1d": "E7625C90-C643-4CA7-B093-7374BE9DBC71",

"Position": "199:266",
"FieldData": [
{"DataType": 5,"Key": "Search","Value": '"Weather 1in
Dnipro"},
{"DataType": 5,"Key": "SearchProvider", "Value":
"Google"}]}],
"links": [{
"DestinationKey'": "In",
"DestinationNode": "E7625C90-C643-4CA7-B093~-
7374BE9DBC71",
"SourceKey": "StartFlow",
"SourceNode": "68B34584-7649-4582-974F-FA8608570D58"
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}»

3.8. After the general settings, the system is ready to accept commands from users. It should
be emphasized that users do not need to have deep technical knowledge or learn complex command
syntax to form these commands.

The system is designed to use ordinary human language to formulate queries, similar to how
people type queries into search engines like Google. For example, the user can simply type "open
mail™ or "launch music player”, and the system recognizes and executes these commands according-
ly. An example of such a command would be:

«Generate a flow diagram for Draw & GO plugins.

| want to search for a Smart Home in Bing. | want to write a log message with text containing
the current date and time. »

As a result, we get the following answer (Fig. 1):

"name"”: "Smart Home Search and Log",
"macroCommands": [

"Type™: "DrawGo.Plugin.Essentials.Extensions.S5tart”,
"I 1",
"Pozition": "@:e",

"FieldData": []

LR AP

ype": "WebExtensions.SearchMacroCommand.SearchMacroCommand”,

"Td": 2",

"Position™: "Z298:1@a™,

"FieldData": [
{"DataType™:
{"DataType™:

"Key": "Search”,"value": "Smart Home"},
"Key": "SearchProvider™,"Value": "Google"}]},

"Type": "DrawGo.Base.Extensions.Logs.Consolelog”,
"Td": 3",
"Position™: "488:2887,
"FieldData": [{"DataType": 5,"Key": "Message","Value": “"Current Date and
Time}1}1,
"links": [
"Destinationkey™: "In",
"DestinationNode™: 2",
"SourcekKey": "StartFlow",
"SourceMode™: "1"

"DestinationKey™: "In",
"DestinationNode™: 3™,
"Sourcekey": "Out”,
"SourceMode™: "2"

Figure 1 - Al-generated result

The result obtained in the "Draw & GO” system is automatically converted into a macro that
can be used in the future (Fig. 2):
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Figure 2 - Macro generated by artificial intelligence in the "Draw & GO" system

Conclusions. This paper proposes a technology for integrating and training a language model
for automated creation of macros in the context of the author's software "Draw & GO". The use of
Al significantly expands the capabilities of users and makes the development of customer-oriented
applications more intuitive and accessible. The combination of automation and Al systems has great
potential to streamline workflows and increase productivity. Al can help automate complex tasks,
improve decision-making, and create personalized experiences for users. It's important to choose
and implement the right automation and Al systems to get the most out of your investment. This
research will help to improve the understanding of the potential of combining automation and Al
systems to optimize workflows. The results of the study can be used to develop more efficient and
effective automation and Al systems. The study's recommendations will help organizations of all
sizes and industries successfully implement automation and Al systems to optimize their work-
flows.

Further research in this area may focus on developing new methods and algorithms for auto-
mating workflows using Al, studying the impact of combining automation systems and Al on the
workforce and society as a whole, and developing ethical norms and guidelines for the use of Al in
work processes.
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Inmezpauyia ma euKopucmanua wimy4Ho20 inmenexkmy
0J151 AGMOMAMU306AHO20 CHBOPEHHA MAKPOCIE

B cyuacnomy ceimi, Oe uac cmae oOedani yinHiWUM pecypcom, asmomamuszayis ma
onmumizayis. poboyux npoyecie nepemeoproomvpcs Ha Kuovyosi axmopu ycnixy. Cucmemu, sKi
00360JI5110Mb  ABMOMAMU308Y8AMY  PYMUHHI 3A60AHHS MA OpP2aHi308y8amu podOmy, 3HAYHO
nioguwyrome npooyKmueHicms ma egpekmuenicmo. Ilpuxniaoom maxoi cucmemu € “Draw & GO”
[1] — egpexmuene ma enyuxe kpocniamgopmmne npocpamue 3abe3neuenms: asmMomMamuszayii poooUUx
npoyecie ma 63a€mMoO0ii 3 KOMN 10Mepu308aHuMu NpuUcCmposmy, sKe 3abe3neyye YnpasiiHHA HA
OCHO8I epagiunux sxcecmie ma inmezpayiro 3 6Y0b=AKUMU ICHYIOUUMU CIOPOHHIMU CIYHCOAMU.

HImyunuti inmenexm (L) mae eenuxuii nomenyian Onsi peONOYIUHUX 3MIH Y Oa2amvox
cghepax. AKmyanbHUM HANPAMOM € OOCTIOHCEHHS MONCTUBOCIEN LI020 3ACMOCYB8AHHS ) CUCEMAX
asmomamuzayii ma opeaHizayii pooouux npoyecie, 30Kpema iHmezpayisn eIUKUX MOBHUX MoOenell
ma OOHABYAHHSL IX 3 OONOMO2010 HABUAHHS 3 NIOKA3KAMU.

Memorwo yiei pobomu € docrioumu noconanus cucmem asmomamuzayii ma LI ma ix eniue
Ha onmumizayito pobouux npoyecie, npogecmiu 02110 ICHYIOYUX pPilUleHb, SUSHAYUMU KIHY08I
Gaxkmopu, sKi enausalOMv Ha YCHiWHe NOEOHAaHHA cucmem asmomamusayii ma LI
3aNPONOHY8AMU  MEXHON02i0  IHmezpayii ma HABYAHHA  BEIUKOI MOBHOI MoOeni  Ons
aBMoMamu308aH020 CMEOPEHHS MAKPOCI@ y CUCMmeMi aemomamusayii npoyecis, peanizyeamu
NpaKkmuyHy anpobdayiro 3anponoHosamoi mexwonocii y cucmemi “Draw & GO”, pospobumu
pekomeHoayii w000 epexmusno2o SuKopucmauusa cucmem aemomamuzayii ma LI onsa
onmumizayii pobouux npoyecis.
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Jlocniosicennss noxkaszano, wo noconanus cucmem aemomamuzayii ma Il mae eenuxuti
nomenyian O0nsi onmumizayii pobouux npoyecié ma niosuwgenHs npooykmusnocmi. LI mooice
00NOMO2MU ABMOMAMUZYEAMU CKAAOHT 3A80AHHS, NOKPAWUMU NPUUHAMMSA DileHb ma CMEopumu
nepconanizoeanutl 00ceio 011 Kopucmysauig. OOHAK 6ANCIUBO NPABUILHO SUOpamu ma
gnposaoumu cucmemu asmomamuzayii ma LI, wob ompumamu maxcumaivHy 6i0oayy 8i0
iHBeCmuyill.

AHTOHIOK BiiaguciaB AHAPiINOBUY - acnipaHT /[HINPOBCBKOI'O HalliOHAJIbHOTO YHiBepCH-
TeTy iMeHi Osieca 'oHuyapa.

CupopoBa Mapuna I'eHHafgiiBHa -7j01eHT /IHINPOBCBKOI'O HALLiOHAJIbHOIO YHIBEPCUTETY
imeHi Osieca 'oHvapa.
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