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ABSTRACT

Many companies still rely heavily on the usage of business checks to pay employees, partners, and
invoices. However, the manual process of writing and formatting these checks can be time
consuming and burdensome. Although there are existing automated check writing processes, they
are mostly designed to writing an individual checks. In this study, we present an alternative
approach to automating the business check writing process using Python. Bulk check writing is
where multiple checks are printed from a single input file (.csv,. json, .xml). To accomplish this,
we utilize the Python programming language and the Python-docx library. The proposed
automation solution allows us to write and format business checks that meet MICR E-13B banking
specifications. The process also allows multiple output file formats such as MS docx and PDF.
With the utilization of python-docx library, we manipulate a template file using a “search and
replace” technique to create formatted checks with the desired information. The results of our
study demonstrate the capabilities and the efficiency of the automated business check writing
process. To execute the process, users only need to execute a Python program and use an ordinary
printer to produce a physical copy of the needed checks. Our approach can easily integrate into
existing workflows. This allows businesses to save valuable time and resources while increasing
productivity. Overall, the presented automation process provides great economic advantage
through its efficiency, accuracy, and speed.

Keywords: MICR, E-13B, Business Check, Python, python-docx
INTRODUCTION

Business checks remain a central avenue for conducting business-to-business, and business-to-
employee transactions within the modern economy. According to the Federal Reserve Sites,
billions of checks are used annually for exchanging money (Board of Governors of The Federal
Reserve System: Commercial Checks Collected Through the Federal Reserve--Annual Data).
While the number of paper checks issued has declined due to the availability of alternative payment
methods, they still account for a staggering 14.5 billion checks written with a value of $25.80
trillion in 2018 (FRS, 2019). Additionally, in 2018 the average value of check payments grew
$1,779 compared to previous years (FRS, 2019). Surprisingly, over 60% of consumers reported
using paper checks at least once, and most business and government agencies continue to rely on
paper checks (Greene, 2020). As business checks still represents a significant portion of business
transactions, they must meet specific criteria to be accepted by the bank as a valid form of payment.
Each check in circulation must follow the same characteristics to meet these banking standards.
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The standard characteristics of a check must include the payee (the recipient of the payment), the
payer, a legal money amount (the written amount on the memo line), a digitized amount (the
amount in digits), the date the check was printed, the name of the banking institutions, the account
routing number, and account number, the payer’s signature, and an MICR E-13B line (Bank of
America: MICR Specification Sheet). The E-13B font is the standard practice used by U.S banking
institutions, and MICR (Magnetic Ink Character Recognition) is the traditional method for reading
characters on checks. Each E-13B character consists of a different magnetic signature, which
allows banks to quickly process checks’ routing and account numbers based on their magnetic
signature.

While the banking industry initially relied on MICR to extract the key information from checks,
the past three decades have revealed a more desirable system: Optical Character Recognition
(OCR) (Van Steenis, 1971). With OCR, the same check structure can be used without the need for
specialized printers to print the E-13B font with magnetic signatures. This allows businesses and
users to print their own checks without requiring specialized equipment. Furthermore, it leads to
the way for development and implementation of private automated check writing programs.

An automated check-writing program would enable the user to directly upload a data file in any
typical format, such as .csv, .json, or .html, to a central database. This data can then be used to
create formatted checks that adhere to MICR banking standards and are ready for printing. To
accomplish this, the program needs to manipulate a standard document to insert the check
information then store it. This document can then quickly be selected and printed on a standard
business or consumer printer.

The Python programming language (Python: Python Programming) offers many useful and
reliable code libraries that support the development of programs with a wide range of advanced
functionalities. One such key library for document manipulation is the python-docx library
(Python: python-docx). This library enables developers to search or parse through a word
document and replace keywords with the appropriate text, making it a crucial tool for document
manipulation automation. These keywords serve as indicators for the text fields. Identifying
specific text fields where the respective information needs to be placed is essential for the success
of the automation process. During the development of check writing automation in Python, this
technique is the backbone. By manipulating a properly formatted template that follows MICR
compliance, we can generate and print checks. This project aims to implement an automated
business process for bulk check writing by leveraging the power of automation in Python.

MICR LINE AND OCR IMPLEMENTATION

The E-13B MICR line is the standard for the banking industry to verify the validity and utilization
of a check (Kelechava, 2020). This system was adopted so that check-processing machines can
quickly read the magnetic signature contained on the band and process the origin and routing
information of the check. The font remains constant despite the presence of more modern forms
of check-processing methods, such as OCR (Chin & Wu, 1995). The advantages ushered along
with OCR include the ability to produce checks using any printer as long as the proper anti-copying
check paper is used. Without requiring specialized printers to produce checks, businesses can
drastically reduce expenses on equipment and specialized software.
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The recent implementation of OCR for reading MICR lines involves the use of ANN (Artificial
Neural Networks) to analyzes each character in the line and determine the respective routing and
account numbers. ANN, a technique that trains a computer to learn a key characteristic and create
patterns for predicting output based on similar input, is employed in OCR. With OCR, ANN is
designed and implemented to predict the character or ASCII value of writing on paper, or in a
digitalized format such as a pdf or image file (Zhang, 2008).

The OCR process has significantly reduced the cost of check-reading and writing software, as
ordinary printers can now be used to write checks as the magnetic signatures are no longer
necessary. Additionally, check readers now can capture images of incoming checks and process
them using OCR techniques to identify check amounts, account and routing numbers, and other
relevant checking information.

AUTOMATED DOCUMENT WRITING

Automated document writing has been implemented to modify, save, and print research paper
abstracts in research journals. The principals of the study involve utilizing Python and the python-
docx library to manipulate .docx files. The study found that utilizing the python-docx library could
greatly improve the efficiency of adding the journal abstracts to the journal (Ilina & Pelevanyuk,
2020). Implementing the python-docx library to automate the replication of journal papers is just
one example of the library’s potential, as it could also be utilized to write check-specific
information onto a business check template.

The python-docx library has been implemented as a “search and replace” tool for the migration of
legacy clinical data (Dunn, Cobb, Levey & Gutman, 2016). In this role, the python-docx library
is responsible for searching for keywords within a document and replacing them with the accurate
information retrieved from a central database. The search and replace functionality it very useful
when maintaining document formatting is involved. By creating a central document with
appropriate formatting and keywords, the search and replace utility ensures that the desired
information is inserted into the document while maintaining the intended formatting.

Program Requirements

To automate the check writing process in Python, certain output features must be achieved. These
requirements shape the design, implementation, and tools utilized in order to automate business
check writing. The program should be capable of reading check information (objects) from an
input file. The input file can be formatted as a comma-separated values (.csv) file, JavaScript
Object Notation (.json) file, or extensible markup language (.xml) file. These file types offer
flexibility in creating an input checkbook and do not restrict to a single input parameter.

The program must format a memo table that is displayed above the check, showing the charges
associated with the check. This feature allows each printed check to display where the funds are
going via an invoice number, invoice date, and individual charges corresponding to that check
number.
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Each printed check must comply to the MICR banking specifications, ensuring that the appropriate
check fields are displayed on the check, such as amount, payee, signature, bank, and other required
information.

Each printed check must include a MICR line with appropriate information (check number, routing
number, and account number) in the E-13B font. This is crucial as the MICR line is the key
component in check processing with OCR. Formatting the MICR line to meet MICR banking
specifications is essential for producing usable and legally compliant checks.

The check specifications are based on the Bank of America check specification sheet (Bank of
America: MICR Specification Sheet) . This document outlines the proper formatting for the check.
The check specification sheet is provided to check printers so that they produce Bank of America
compliant checks. This sheet serves as a central guideline for how the output checks should be
displayed (Figure 1-3).
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Figure 1. Bank of America Spec Sheet 1
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Architectural Design

The program’s architectural design was implemented using object-oriented programming, which
involved creating classes for convenient variable storage objects (checking, banking, account
information) that can be reused throughout the program. As shown in Figure 4, The backend design
of the application focuses on creating key objects used throughout the application. Additionally,
the backend design provides classes that compose the main functionality of the program. The core
objects include: the Check object, which stores relevant check information; the Bank object, which
stores information about the bank for which the check is formatted; the Company object, which
stores information related to the company printing the check; the Signature object, utilized for
storing an image of an authorized signee to be displayed on the check; and finally, the Account

object, which stores the account number and routing number to be displayed in the MICR line of
the check.

FlieReader

tile_name
get_file_type(file): String
read_csvifile) List of checks

read_htmi(file): List of check:

read_json(fiie)-List of ehecks

DataBaseHelper
Check
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check_num
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invoice_date 0

invoice_num Bank Company upload_checkiChack)
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account_code address address get_unprinted_checks(): List of Checks
amount city 1 city - get_check(Check): Check

check_id=None state state upload_check|Check)

upload_date=None zip zip remove_check(Check)

printed=None bank_id = None company_id=None Lpioad_company(Company)

it Ct Ci d
Signature get_company(Company): Company.i

signee_name get_company(account_code):.Company
signature_img [ get_ail_companies): List of Companies
signature_id=Nane remove_comapny(Company)
- upload_account(Account)

Account get_i _code): Account

,7 Account_code get_all_accounts{): List of Accounts
v acoouni_num remove_aceount{Account)

CheckWriter routing_num
e | upload_bank(Bank)

self account_id=None
check_template Document get_bank(account_code):Bank
check Check bank=Nane
campany Company get_all_banks{): List of Banks
bank Bank company=None
account Account remove_bankiBank)

signature=None
print_check(Check, output_directory): Boolean upload_signature(Signature)
format_check(Check, Company, Bank, Account, Document, Sig get_all_signatures(): List of Signatures
Document

remove.

Figure 4. Backend UML

The FileReader, CheckWriter, and DatabaseHelper classes serve as the core functionality of the
program. The FileReader class is responsible for parsing an input file and extracting the respective
business checks (Check objects) from the file. The ChekWriter class is responsible for
implementing the ‘search and replace’ technique to format and output the business check
accordingly. Finally, the DatabaseHelper class contains all the methods used in the database
interactions, including uploading, updating, and retrieving data.
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The frontend design of the program (Figure 5) revolves around designing the classes used to create
the user interface and implement the backend to the Ul. The fronted implements objects and
methods from the Tkinter user interface module (Python documentation: Tkinter). The Tkinter
module enables the creation of the application window, content and navigational frames, as well
as widgets such as buttons and labels, and provides formatting options for these objects. The
frontend design focuses on the display of the user interface and provides an environment for the
user to interact with the backend functionality.

application = main_application

application

MainApplication: tk.Tk()

mainframe=tk Frame

run_application(): mainloop()

T mainframe

NavPanel: tk.Frame()
bin_checkbookuplaod

MainFrame: tk.Frame() CheckBookUploadFrame: tk. Frame
db = DataBaseHeiper

wrier = CheckWriter

navpanel = tx Frame

bin_companymanagement costentirame = tk Frame

bin_checkmanagement navpanel currCheck = Check

change_contentframe(tk. Frame())

bin_accountmanagement read_file(input_file): List of Checks

upload_checksiList of Checks)

h contentirame:
bin_bankmanagement

bin_signaiuremanagement upload_and_print_checksList of Checks)

change_contentirame(): tk.Frame()

SignatureManagementFame: tk. Frame

db = DataBaseHelper

currSignature = Signature

CheckManagementFame: tk.Frame

remove_selected_signature{Signature)
upload_signature(Signature)

view_signature(Signature): Signature.str

db = DataBaseHelper
writer = CheckWriter
currCheck = Check

remove_selected_checks{List of Checks)

print_checks(List of Checks)

BankManagementFame: tk.Frame : tk.Frame : tk.Frame

db = DataBaseHelper
currBank = Bank

db = DataBaseHelper db = DataBaseHelper

currAccount = Account curCompany = Company

remove_selected_bank(Bank) remove_selected_accountiAccount) remove_selected_company(Company)

upioad_bank(Bank) upioad_account{Account) upload_company(Company)

view_bank(Bank): Bank str view_acoount(Account): acoount.str

view_company(Company): Company.str

Figure 5. Frontend UML

The tk.Tk class is a class provided by the Tkinter library in Python. The Tk object is the Tkinter
object responsible for displaying the main application window and set up the basic structure for
creating GUI. The Tk object can display tk.Frame objects within them and thus, serve as a
background from which the content is pasted upon.

The tk.Frame class is another class provided by the Tkinter library in Python. Instances of the
tk.Frame class can create sections within the main window where we can place widgets as needed,

such as buttons, labels, list boxes, and entry forms. These classes are called and displayed within
the Tk() class.

The Full UML design, as shown Figure 6, illustrates the integration of the fronted architecture with
the backend architecture. This diagram provides insight into the flow of the application. The
backend classes from Figure 4 are shown at the bottom of the full UML as they supplement the
functionality and objects utilized within the frontend of the application. The frontend design
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classes from Figure 5 are positioned above the backend classes as they inherit the backend classes.
The frontend classes are further inherited by the main application, which executes the application
using the Tkinter.mainloop() function. This function displays the window where the content is
displayed, making it the main function for running the program.

Figure 6. Full UML
Database Design

The database is responsible for storing essential information used throughout the application. The
information stored within the database closely correlates with the class objects present in the
backend of the application (as shown in Figure 4).

The database is built using a SQL (Structured Query Language) database, which is a key
component for designing and creating relational databases (SQLCourse, 2000). Relation databases
establish tables or entities and relationships between them. The ERD (Entity Relationship
Diagram) shown in Figure 7 illustrates the database design and connections between working
components of the application.

The database stores and manages entities such as company, signature, bank, and check, which
align with the objects used in the backend of the application. This connection allows the program
to seamlessly upload and retrieve relevant information from the database. As a result, we can
obtain required information from the database to print checks.
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The company entity table stores company information to be displayed on the check. Each entry in
the table is assigned a unique company id as primary key that maintains the separation and
uniqueness of the entries. The company table also includes the company name and address
information, which are needed on the printed check.

The signature entity table stores the necessary information for displaying a signature on the check.
These fields include a signature id as the primary key to ensure distinct entries. Additionally, the
signature table includes the signee’s name, and a file path to an image file of their signature, which
is used on the printed check.

‘company_name char(50) NOT NULL
acdress char{s0)
clty char($0)

state char(25)

p_code char(10)

¥
Signature Account Bank

| P | signature._idint NOT NULL PK | account id int NOT NULL PK | bank in NOT NULL

sigrature_name char(s0) PK | account_code char(50) NOT NULL bank_name char(50) NOT NULL

sigraiLIe_img_pa enan2s5) - — account_num ehar(s0) — - across chanis0)
routng_rum char(s0) oy char(S0)

FK | company.id integer stato char(25)

FX | Bank_id integer 2p_code char(10)

FK | signature_idinteger

AccounCheck) |  accountia 1:n

Check

PK | check id int NOT NULL

processed bosiean
upload_oate char(s0)
chack_fum char{50) NOT NULL
check_date char(50) NOT NULL
invoice_pum chat char(50)
invoie_date char(50)

payee char(285) NOT NULL

amount Soat NOT NULL

FK | account_code char(50) NOT NUL

Figure 7. ERD Design

The bank entity table stores banking information used to display bank information on the check.
This table includes a unique bank id, the bank name, and the address of its headquarters.

The account entity table stores critical account information. Each account entry has a unique
account id, the account’s routing and account number, and a unique account code identifier.
Additionally, it establishes connections with the Signature, Bank, and Company tables.

The account entity establishes a one-to-many relationship with the bank entity. That means that an
account can be linked to only one bank, while a bank can be linked to multiple accounts. The
relationship is established via making bank id as a foreign key of the account entity.

The account entity also establishes a connection to the company entity by introducing the company
id as a foreign key identifier. This relationship is also a one-to-many relationship where a single
company can have multiple accounts linked to it, while an account can only be linked to a single
account.
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The account entity establishes a many-to-one relationship with the signature entity by including
the signature id as its foreign key field. This relationship allows one signature image to provide a
signature for many accounts while a single account can only have a single signature tied to it.

The check entity table stores the relevant information of the check object while establishes a one-
to-many relationship with the account entity table. The check table uses a check id as its unique
primary key. Besides that, it stores the invoice number, invoice date, check number, check date,
payee, amount , and account code. The account code field serves as a foreign key. A single check
connects to a single account (and therefore inherits the accounts connections), whereas an account
can be linked to many Checks.

This design ensures that any check recorded in the database can be associated with its
corresponding bank, company, and signature through the established relationships.

User Interface Design

The program’s user interface is designed to offer users with all the essential information and handle
the required tasks in a user-friendly manner. The UI window design allows users to interact with
a content frame that displays key information, while a navigation panel enables them to seamless
navigate throughout the application.

The checkbook upload frame (shown in Figure 8) allows users to upload a file and carry out any
necessary actions on the checkbook. Once the file is uploaded, the extracted checks populate the
label (white space) for user review. Users can choose to either upload the checkbook or upload
and print it.

ene Check Writer Application
Upload a Checkbook for printing

Select a File: Upload a file

Upload Checkbook Upload and Print Checkbook

Figure 8. Checkbook Upload Frame

The check management frame (shown in Figure 9) enables users to navigate through all the checks
stored in the database. This frame allows users to sort the checks by specific information and
customize which components are included in the sorted checks using checkboxes. Users can then
select checks from the list-box (white space) and choose to print those checks or delete them
accordingly.
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The company management frame (shown in Figure 10) allows users to view, add and remove
companies from the database. The user can add new companies using the entry fields on the right
side of the panel. Additionally, companies that have already been uploaded are displayed on the
left side. Users can view their information or remove them from the database permanently.

eoe® Check writer Application

‘Checkbook upload Checks Include Check Features: Sort By:

@ Invoice Num Invoice Number

Check Man

Involce Date Invoice Date
Company Management
1€ Check Numbaer Chack Number
Bank Management {2 Check Date Check Date
Signature Management Payss Payes

Aecount Account
Account Management

Amount Amount

& Print Status Print Status

Upload Date: Upload Date

Print Selected Checks

Delete Selocted Chocks

Figure 9. Check Management Frame

e0e Check Writer Application
Exisiting Companies Add a Company

Peachree Innovations LLC

Checkbook upload

Check Management Company Name:

Company Management
Company Address:

Bank Management
Signature Management Company City:
Account Management

Company State:

Company Zip Code:

Remove Selected Company Add Company

View Selected Company

Figure 10. Company Management Frame

The bank management frame (shown in Figure 11) allows the user to interact with the bank objects
stored in the database. The right side of the frame allows the user to add a new bank to the database.
While the left side of the frame allows the user to view, or remove existing banks form the
database.

The signature management frame (shown in Figure 12) allows users to upload a signature image,
and view or remove stored signatures. The signature objects stored in the database are stored within
the list-box for display.

The account management frame (shown in Figure 13) allows users to manage accounts stored in
the database, including creating, viewing, and removing accounts. To create additional accounts,
users input the required information in the entry fields and select the corresponding bank, company
, and signature objects from the dropdown selection menu. Existing accounts are displayed using
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their account code, but users can expand them to view their full information or remove them from
the database.

Company Management
Signature Management
Account Management

Figure 13. Account Management Frame
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Utilized Tools and Libraries

To Implement the program, a number of development tools were utilized including Python 3.9.5,
Microsoft Word, SQLite3, and Tkinter. The program was developed using the Python
programming language (version 3.9.5). Several Python libraries were utilized. Python-docx was
utilized for manipulating the check template and formatting the checks for printing. Python-docx’s
.save() method enabled the finished check to be output as a .docx file. The python-num2words
library was used for converting the digitized amount into the amount in written format. The python-
docx2pdf library allowed for the conversion of output .docx files to .pdf files. The python-json
library enabled the program to read .json input checkbook files. The python-csv library allowed
the reading of .csv input checkbook files. The python-os library provides a support to work with
various operating system modules, such as saving image files, renaming files, and creating
directories. The python xml.etree.ElementTree API module was used for reading .xml input
checkbook files.

The check template (shown in Figure 14), which is central to the search and replace functionality
of the application, was created using Microsoft Word. The template was created using Word’s
formatting tools and saved as .docx file for manipulation with python-docx. In addition to the
creation of the check template, Word also plays a central role in the file manipulation process.

ormpany,_name bank_rame

cay. mareEp Daee

amount_in_te

TOTHE
ORIER OF: payes

ASCR cherknum BAMD ASCR_soulingrum FAND MCR acoourtrum BAMD

Figure 14. CheckTemplate.docx

The check template is formatted to include all the necessary check components identified by their
respective keywords. This template is also formatted to ensure proper alignment of the MICR band
on the printer paper and within the printing range of commercial printers. Tkinter is a user interface
builder that allows the creation of application windows using widgets and various placement
methods (Python documentation: Tkinter). It provides a grid feature for organizing widgets on the
frame/window, allowing them to maintain proper spacing and structure. Tkinter is bundled with
Python 3.
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SQIite3 is a built-in database included with Python 3. It allows for the creation of relational
databases that are housed ‘on-board’ or at a specific file location and accessed via file location
rather than an internet connection (SQLite). SQLite3 was responsible for the creation of the
database and store relevant database information.

IMPLEMENTATION

The FileReader class is a central component in the program as it parses information from an input
file and extracts embedded check objects. The FileReader class is initialized as an object and can
be declared without any input parameters. It utilizes a get file type method to determine the input
file type. The file type can be determined based on file’s extension, which is obtained using a
python-os method called ‘endswith’. The extension is then compared to a list of supported
extensions to find a match.

Checks being printed by the print_check() method need to be evaluated to determine whether it is
a multi-charge check or singular charge check. A multi-charge check consists of a list of embedded
check objects within the checklist (Ex. Check, Check, [Check, Check = 3 Checks] ) to represent
multiple charges or invoices being paid by a single check. The isinstance() method is used to
determine if a check is a multi-charge check or a singularly charged check. If the isinstance()
method returns true, it indicates that the check is multi-charged and requires a different formatting
method.

Each check in the checkbook has its corresponding account, bank, company, and signature
information retrieved from the database using the check’s account code attribute. With this
information, the method formats the python-docx document using a series of sub-methods in
format _check() function. Once a complete and formatted check being returned from
format check(), the document is then saved to the desired output.

Each check needs to contain a written format amount. To automate this process, the program uses
the format _amount_text() method to add the written amount to the check. This method replaces
the written amount keyword with a string representation of the check amount in words.

To convert the amount of the check into words requires the utilization of python-num2words
library. This library can generate the written representation of numbers passed into the
num2words() method. To ensure precise conversion, the method isolates the dollar amount from
the total amount. This is achieved by converting the amount from a float to an integer (ex.
float(23.33) = int(23)). To separate the decimal or cent amount of the check (which is displayed
as a fraction on the check (.33 = 33/100 )), the method subtracts the dollar amount from the total
amount. The cent amount is then obtained by multiplying the decimal by 100 to convert it to a
whole number for display. Once the dollar and cent amounts are isolated, the dollar amount is
converted to words and the cent amount is set as a fraction out of 100. These two strings are then
combined to generate the amount line in words accordingly.

The check signee’s signature is displayed on the check’s signature line via an uploaded image of
their signature. The format signature() method is responsible for replacing the signature keyword
with a signature image. To achieve this, the method removes the signature keyword and utilizes
the python-docx run object to insert the signature image into the document. When the image is
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added to the document, its height is set to half an inch to occupy an appropriate amount of space,
and the width will auto-fill based on the image’s height.

To format the MICR band, the appropriate fields (check number, routing number, account number)
use methods to replace MICR keywords with the E-13B font and corresponding symbols. These
methods iterate through each digit in the respective number. For each digit, a python-docx run
object inserts an image of the E-13B character representing that digit (e.g., ‘1’ inserts the E-13B
‘1’ character). This allows the MICR band to be formatted with the E-13B font and can be placed
on the check.

The MICR formatting methods follow the same basic structures for inserting MICR character
images. To obtain the MICR image, the formatting methods utilize the get MICR char path()
method, which returns the image of the E-13B character based on the character passed to the
method using a switch statement.

RESULTS

The FileReader class is used to parse an input file and extract check objects from it. It determines
the file type based on the file extension and uses different formatting methods for multi-charge
checks and singular charge checks. The program uses the python-num2words library to convert
the check amount to words for the written amount on the check. The check signer's signature is
added as an image using the format signature() method. The MICR band is formatted using
methods that replace MICR keywords with E-13B font and corresponding symbols. The formatting
methods use the get MICR char path() method to obtain images of the E-13B characters.

The program successfully reads data from an input file and outputs the checks from the file as a
.docx or .pdf file. These output files contain checks that are properly formatted. Figure 15 displays
a formatted check example produced by the program. The output file displays the paying company
and payee in the top left corner. The check number and check date are displayed in the top right-
hand corner. The memo table is displayed in the center showing the check amount.
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Figure 15. Output File of a Singular Charge Check

The check on the output file contains all necessary information, and all the required elements are
presented and properly formatted. Furthermore, the MICR line is properly aligned at the bottom
of the check, with the appropriate symbols (‘on-us’ & ‘transit’) in place.

The output file, as shown in Figure 16, displays a printed multi-charge check example. It differs
from the output of a singular charge check (shown in Figure 15), as it displays multiple items
within the memo table. These charges amounts are summed to display the total amount.
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Figure 16. Output File of a Multi-Charge Check
CONCLUSION

The automation of the business check writing process using Python brings the advanced business
check writing capabilities to end users. With the ability to execute a Python file and an ordinary
printer, users can automate the check writing process and easily print physical copies of check.
The automation allows companies to significantly save resources and time, greatly speeding up
the check writing process.

This paper presents an automated process for bulk check writing using the Python programming
language and Python-docx library. This process provides a more efficient way of writing and
formatting multiple business checks from a single input file, such as .csv, .json, or .xml, and
supports output in various file formats. The Python-docx library is used to manipulate a template
file using a search and replace technique to create formatted checks with the desired information,
meeting MICR E-13B banking specifications. The automated process provides a more efficient,
accurate, and speedy way of writing and printing business checks, requiring only a Python program
and an ordinary printer.
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