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Project Plan
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Problem Statement

Typical Data Logger Output:

(2016-01-24 12:39:42.522667) can0O 19FA0400 [8] LCE DO EXZ EE ER EECER EFE
(2016-01-24 12:39:42.523155) canl 387 (8] ©O1 00 00 00 00 00 00 0O
(2016-01-24 12:39:42.523632) can0 187 (8] 03 00 00 00 10 00 FD FF
(2016-01-24 12:39:42.524111) canl 186 [8] 03 04 00 00 OC 00 F9 FF
(2016-01-24 12:39:42.524592) canl 287 [8] 0O 00 00 00 59 0S5 50 A0

« Human Translation

. Excel
. ~30,000 lines
« 2 Hours

- $150

- Mobile Network
- No Compression
- Redundant
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Conceptual Sketch
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Functional Requirements

Data Conversion
- Data Storage

- Data Access

Data Visualization
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Non-functional Requirements

- Configurability
- Performance Requirements
- Responsiveness
. System Throughput / Scalability
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Testing Plan

e Testing performed in stages

e Unit, Integration, and User tests

e Access to a data logger for additional testing
e Gitlab-ci for running regression tests

Review and
Developement Merge PreProd Prod
- h 4 ™ ~ ™ - h
Develop new feature Open merge request; Run Integration Tests Monitor changes.
with corresponding unit > code review by one > and perform any > Perform roll-back if
tests - Feature is finished| other team member. |- Review complete manual testing needed.| - Integration tests pass needed.
- Unit tests pass - Code issues are fixed - Testers are satisfied
\ / - 4 - / - L4
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System Design
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Project Outline

 Pipeline for data flow

« Collection > Storage > Presentation

e Conversion to Structured data
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Data Loggers

- Raspberry Pi connected to CAN

(J1939/CANOpen)
* Python Client bU||t tO be: Visual Representation
- Re“able . of Data Logger
- Efficient *onl EEALA |
- Robust
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Data Loggers : Fault Tolerance

e Publish in configurable “microbatches”
e Retry on connection failure
e Store files on failed publication
- Cron job to try again later
e Extensive exception handling for different
operations

IOWA STATE UNIVERSITY System Design: Data Loggers



Data Loggers : Log Filtering

e Configured based on COBid of log
- FilterAll, FilterNone, FilterUnchanged

Observed Published
[ 206 00010203 04 0506 07 ]
[ 206 00010203 04 0506 07 ]
Window 1 [ 206 000102 03 04 05 06 07 J
[ 206 00010203 04 05 06 07 ]
[ 206 00010203 04 0506 07 ]
[ 206 00010203 04 0506 07 ] [ 206 00010203 04 0506 07 ]
|
Window 2 [ 206 0001 020304 050607 ] [ l [ 206 B iy 2 % e Y 6 ]
[ 206 1111111111111 11 J
Window 3 [ 206 1M111111 111111 11 ] N [ 206 IARERERERERERERE] ]

Legend:
[ COBID PAYLOAD BYTES ]
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Data Log Conversion L

° "desc" : "TorqueCurrent”,
erVICe "datalLength” : 2,
"type" : "decimal”,

"divisionAdjust” : 10

AWS EC2 RedHat Linux b
Java f
Easily Configured b S OREN® £ 2
Responsibilities "type” : "decimal”

1. Communication/Injection : "divisionAd

"desc™ : "FilteredDCCurrent”,

2. Data Conversion :
3. Backwards Compatlblllty "desc" : "FilteredDCBusVoltage",

1
“"datalLength” : 2,

u__},peu
¥

-

<

"desc" : "DiginAll",
“dataLength” : 2,
“"type" : "unsignedInt",

"divisionAdjust" : 1
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Datalogger Conversion Serivce Populate DB from old FTP files
(DLCS)

FTPFileFetcher

L[}
+ Trucknames: String[]
JavaServer | + ftp: FTPClient

+ handler: LogServiceHandler + fetchFTPFiles(FTPClient): Files[
+ Processer: LogService.Processq + parse(Files)
+ main(String[]) 1

+ simple(Log Service.Processor)
+ setLoggingProperties()

7 Injects 1 Parse files
Ha"f'e: Log ServiceModule ’
<interface> * datgbﬂsgbhg?ggoo(? DataParser
. + reader: eader
i bogsenke + client: MongoClient + client: LogService.Client
+ putRecord(DataRecord): Type N i = 2 3 : Y
s provideMongoClient(Credentials): MongoClient + sendData(File)
* putRecords(List<DataRecord> + provideMongoDB(MongoClient, String): MongoD
1 + provideCOBIDReader(String): COBIDReader
L 1.+
LogServiceHandler DataRecord
+ database: MongoDatabase + Date: long
+ reader: COBIDReader 1|+ Can_ID: int
+ truckCache: Map<String, List> + COBID: int
< +cobidCache: Map<String, String> + trucklID: String

+ Bytes: List<Byte>
+ putRecord(DataRecord)

+ putRecords(List<DataRecord>) + getters(Type): Type
+newTruck(Document) + setters(Type, Type): Type
+newCOBIDforTruck(Document)

1 Parses Bytes

Converts Data

1 1
COBIDReader

+readData(DataRecord) Document
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Data Storage . mongo

- MongoDB Database
- Easy communication and data handling
. Scheme based on plow components

StatusWord Int32 ActualSpeed Int32 MotorTemp Int32 DriveTemp Int32

3 Y] 16 -3

3 0 16 -3

3 Y 16 -3

COBID Int32 truckID String Latitude Double Longitude Double

129025 "Staunton" 39.19897 -79.08029728

129025 "Staunton” 40.19765 -79.0029728

129025 "Staunton® 38.1974414 -98.0029728

129025 "Staunton” 38.1974414 -79.0029728

129025 "Staunton" 38.1974414 -79.0029728 P . I R
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Data Storage

. Overview of Database Structure
. Indexing Improved Queries

MongoDB Compass - 18.218.107.194:27017/main.COBID:187

My Cluster ¢ 18.218.107.194:27017 | STANDALONE Mongo

1 DBS

main-COBID:1 87 DOCUMENTS 1 9.3k T‘_[:[E’ 7:5 INDEXES 2

Documents
main
COBID:129025 { field: 'value' » OPTIO|
COBID:186 : ; .
INSERT DOCUMENT  RYISUARE—S NIy g1 /111 Displaying documents 1 - 20 of
COBID:187
COBID:206 # COBID:187
COBID:207 _id ObjectId Date Date COBID Int32 truckID String Status!
COBID:286 5acad477154a0621e0117896f 2016-01-24 12:49:31.283 187 “Staunton" 3
COBID:287 5acad477154a0621e01178974 2016-01-24 12:49:35.237 187 "Staunton" 3
COBID:386 5acad477154a0621e01178978 2016-01-24 12:49:38.888 187 "Staunton" 3
COBID:387 5acad471154a0621e0117897¢ 2016-01-24 12:49:42.696 187 "Staunton" 3
5acad477154a0621e01178980 2016-01-24 12:49:46.893 187 “Staunton" 3

trucks
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Data Challenges Faced

- GPS Conversion
- Configuring MongoDB on an AWS instance
- Documentation and Version Compatibility

IOWA STATE UNIVERSITY System Design: Data Storage - Challenges Faced



Webapp Backend

e REST API
e Java
e Spring Framework

€ spring

by Pivotal.
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Webapp Backend

e MongoConfig

e Mongolnteraction

Y TrUCkCOHtI"O”er REST Controller & Endpoints
® G PSCO ntro | |e r . i hT:;uckController MongoInteraction {

Logger = LoggerFactory.getLogger | .getClass())

@RequestMapping( )
@ResponseBody

String indexTrucks() {

DBCollection data = getCollectipn(

getAll(data)
:
J

@RequestMapping( )
@ResponseBody
String indexTypes() {
DBCollection data = getCollection(

getAll(data)
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Demo

« Helpful Links
« Home Page
e Staunton FilteredDCBusVoltage
o Staunton Location
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http://18.216.166.148/
http://18.216.166.148/trucks/Staunton/cobid/287/data/FilteredDCBusVoltage?endDate=2016-01-24T12%3A49%3A10-06%3A00&startDate=2016-01-24T12%3A49%3A00-06%3A00
http://18.216.166.148/trucks/map/Staunton?endDate=2018-04-26T09%3A33%3A18-05%3A00&startDate=2012-04-25T09%3A33%3A18-05%3A00

Summary

. Simplify incoming information
- Create a web application
- 5 design aspects being used
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Thank you for your time.

Any questions?
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