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Abstract 

This manual is intended for new users with minimal or no experience with 
using the Iterative Learning Algorithm for Records Analysis (ILARA) tool. 
The goal of this document is to give an overview of the main functions of 
ILARA. The primary focus of this document is to demonstrate functional-
ity. 

Every effort has been made to ensure this document is an accurate repre-
sentation of the functionality of the ILARA tool. For additional infor-
mation about this manual, contact ERDC.JAIC@erdc.dren.mil. 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. Ci-
tation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 
DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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1 Introduction 

1.1 Background 

The U.S. Army Engineer Research and Development Center (ERDC) Infor-
mation Technology Laboratory (ITL) has several years of experience in 
collecting, curating, and making maintenance logbook data readily availa-
ble for data analysis and reporting purposes. Specifically, ERDC-ITL has 
been successful in performing these tasks for maintenance and operational 
H-60 data across the services through projects with the Army Aviation and 
Missile Center (AvMC) and the Joint Artificial Intelligence Center (JAIC) 
Predictive Maintenance (PMx) National Mission Initiative (NMI).  

ERDC-ITL developed the Iterative Learning Algorithm for Records Analy-
sis (ILARA), a set of Natural Language Processing (NLP) and Distributed 
Random Forest (DRF) models that perform label propagation for mainte-
nance logbook data. Label propagation is the process of using machine 
learning (ML) techniques to learn labeling patterns from existing data that 
has been reliably labeled by a subject matter expert. These learned pat-
terns are then used to assign labels to new, unlabeled data.  

ILARA is responsible for labeling maintenance logbook entries with (1) the 
component being repaired and (2) the type of maintenance being per-
formed. These are pieces of information that are not explicitly provided by 
the maintainer in the field who is generating the logbook entry. Nonethe-
less, the component and repair type can be deduced from other data fields 
that are provided by the maintainer.  

Currently, without ILARA, an analyst reviews the logbook entries and 
identifies the component label and maintenance type label. This approach 
is labor and time intensive, subject to error, and results in only approxi-
mately 10% of all daily generated logbook entries being labeled. Since 
there are clear patterns in the data indicating component and repair type, 
and the data set is too large for a person or group of people to adequately 
label manually, this is an ideal problem for ML.  

The data generated by ILARA can provide awareness of the platform’s 
maintenance landscape, revealing trends and patterns of maintenance, 
such as regularity of certain kinds of problems, scheduling patterns of 
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maintenance types, or logistical inefficiencies such as delays due to part 
unavailability. Revealing these characteristics of the maintenance and re-
pair process provides opportunities for correction, optimization, and im-
provement. 

1.2 Purpose 

ILARA should be used by maintainers (not in the field) and analysts to aid 
in labeling maintenance logbook entries that are missing critical data 
pieces such as the component being repaired and the type of maintenance 
being performed. These are pieces of information that are not explicitly 
provided by the maintainer in the field who is generating the logbook en-
try. The specific targets that ILARA will label are: SCD1 (Potential Termi-
nation), SCD2 (Failure Classification), and RFG (Aircraft model designa-
tion series). 

1.3 Users 

This section discusses the different types of users.  

1.3.1 Maintainer  

A maintainer should utilize ILARA to automatically label the following 
fields: SCD1, SCD2, and RFG. This user manual will cover the steps for us-
ing ILARA.  

1.3.2 Analyst 

An analyst should utilize the output from ILARA. This data will now have 
automatically labeled fields (i.e., SCD1, SCD2, and RFG), which can be an-
alyzed to find trends in the maintenance logbook data over specific lengths 
of time.  

1.4 Requirements 

This section covers the following requirements to use ILARA: operating 
system, hardware, software, and data requirements.  

1.4.1 Recommended operating systems 

• Windows: Windows 10  
• Mac: macOS Sierra or newer 
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• Linux: Ubuntu >= 16.04 Long Term Support (LTS). 

1.4.2 Hardware 

It is recommended to have a computer less than five years old that has the 
following: 

• Processor: Minimum 2 GHz; Recommended 3 GHz 
• Hard Drive: Minimum 32 GB; Recommended 64 GB 
• Memory (RAM): Minimum 8 GB; Recommended 64 GB. 

1.4.3 Software 

Supported browsers are 

• Google Chrome, and 
• Firefox. 

Other important software includes 

• R, 
• RStudio, and 
• Java 8, 9, 10, 11, 12, or 13. 

1.4.4 Data 

ILARA is designed to work with Department of the Army (DA) 2408-13-1 
maintenance logbook data. The DA 2408-13-1 form contains aircraft in-
spection and maintenance records. The data in these records include 

• Operational remarks and faults found during flight or operation, pre-
flight, through flight, and post flight inspections;  

• Checks, services, and scheduled or unscheduled maintenance inspec-
tions; 

• Faults found, including: battle damage assessment and repair, when 
faults were found, when faults occurred, how faults were recognized, 
effect faults had on the operation or mission, and corrective actions 
taken to correct faults; 

• Person-hours it takes to do maintenance and quality control work by 
military, civilian, and contract maintenance support personnel; and 

• Condition status symbols for aircraft and mission-related equipment. 
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NOTE: This data file must be in comma-separated variables (.csv) format. 
For additional information, refer to the JAIC Joint Logistics/Predictive 
Maintenance H-60 Data Documentation tool.  

1.4.5 Columns (logbook fields) 

The following columns must exist within the data file: 

• KEY13: Unique identifier for each record 
• NARR: 2408-13-1 write-up narrative  
• CORR_NARR: 2408-13-1 write-up for corrective narrative 
• EVENT_DATE_TIME: Date the event occurred or was entered into 

the logbook 
• EI_SN: End Item Serial Number/Aircraft Tail Number 
• STATUS: Aircraft status (e.g., grounded) 
• HOW_REC: How it was recognized  
• MAL_EFF: Malfunction effect code  
• WHEN_DISC: When discovered code DA PAM 738-751, Table 1-4  
• SYS_CODE: System Codes (e.g., Aircraft, Armament, Electronic, 

Other) 
• EI_BEG_AGE: End Item Beginning Age (Airframe Hours) 
• TMMH: Total maintenance man hours  
• SCD1: Potential Termination (will be created for the user) 
• SCD2: Failure Classification (will be created for the user) 
• RFG: Aircraft model designation series (will be created for the user). 
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2 User Interface 

2.1 Main page 

Once the ILARA tool loads, the user is presented with the interface in Fig-
ure 1: 

Figure 1.  Main page window. 

 

On the left side of the screen, the user can select different tab options.  

2.2 Tabs 

There are three tabs available for the user to select: Overview, Upload, 
and Contact (see Figure 2). Information about each tab can be found in 
the following sections. 

Figure 2.  Detail of tabs. 
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2.2.1 Overview 

The Overview window (see Figure 3) contains information on the pur-
pose of ILARA and brief instructions on how to use the software. These in-
structions focus on how to upload a file which is in the Upload section.  

Figure 3.  Overview window. 

 

NOTE: When using the ILARA tool, refreshing or closing the browser tab 
will cause the application to shut down.  

2.2.2 Upload  

The Upload tab allows the user to upload a data file. This file must meet 
the requirements in the Data and Columns (logbook fields) sections above. 

After clicking the Upload tab, the user will be presented with an option to 
upload a DA 2408-13-1 logbook data file, as shown in Figure 4.  
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Figure 4.  Upload file window. 

 

To upload a file, perform the following steps: 

1. Click Browse… 
2. Navigate to the system path that contains the DA 2408-13-1 logbook file. 
3. Once selected, the ILARA Customization window will appear (see Figure 

5).  

NOTE: If one of the required columns is missing, an error window will 
appear. This window will provide the user with a list of the missing col-
umns.  
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Figure 5.  ILARA customization window. 

 

a 

b 

c 

d 

4. In the ILARA Customization window, the user will be presented with the 
following options:  
a. Output Directory (Required) 

(1) The output directory is where the labeled file will be exported.  
b. Show Probability (Optional) 

(1) If selected, this option will append the probability value for the la-
bel (i.e., the “confidence” percentage for why the specific label was 
chosen by the model). 

c. Keep SCD1_Binary (Optional)  
(1) If selected, this option will keep the SCD1_Binary column. This col-

umn is used as an intermediate step to help with the labeling pro-
cess; however, it is not needed once the labeling process is com-
plete. 

d. Keep Vectorized Columns (Optional)  
(1) If selected, this option will keep the vectorized columns. These col-

umns are the vectorized versions of the Narrative and Corrective 
Narrative columns. These are used as part of the labeling process; 
however, they are not needed after the labeling process is complete.  

5. Click Submit.  
a. The aforementioned parameters will now be set for the ILARA labeling 

workflow. 
6. Click Start.  
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a. The ILARA labeling workflow will start executing. The operation time 
varies due to 
(1) Data size 
(2) Processing capabilities of the machine (i.e., number of CPU 

threads, etc.) 
b. The labeling workflow is broken down into seven stages:  

(1) Stage one cleans the file based on defined rules. 
(2) Stage two creates word embeddings from the free text columns. 
(3) Stage three creates SCD1_Binary column. 
(4) Stage four labels the SCD2 column. 
(5) Stage five labels the SCD1 column. 
(6) Stage six labels the RFG column. 

(a) This is the longest step in the process. 
(7) Stage seven finalizes the files based on the user-defined options 

from the ILARA Customization window.  
7. Once the labeling process is complete, the following window shown in Fig-

ure 6 will appear:  

Figure 6.  Labeling complete window. 

 

8. Click OK to close the window.  
a. A new option to view the top 25 rows is now available.  

9. Click View Top 25 Rows of the Labeled Data to view a sample of the 
newly-labeled data file (see Figure 7 and Figure 8). 
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Figure 7.  Top 25 rows of labeled data button. 

 

Figure 8.  Labeled data top rows (example). 

 

2.3 Contact 

The Contact window, as shown in Figure 9, provides the contact infor-
mation for the developer of the ILARA tool.  
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Figure 9.  Contact information window. 
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3 Summary 

ILARA is an application that provides an algorithm that uses machine 
learning techniques to learn labeling patterns from manually labeled data 
in order to assign labels to new data. The ultimate benefit of this tool is the 
ability to automate the scoring of maintenance records, drastically reduc-
ing the time and labor to perform this process. 
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