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About Me

US Army veteran

Computer Engineering student at University of Central Florida
Pathways Intern at Maximo Lab in IT-C2 since June, 2018
Mentor: Jerry Barnes

Projected graduation date: April 2021




@iz [T-C2-Business Objectives of Agreement (BOA) s
' The Application Services Division (IT-C2) is responsible for 2,
providing expertise, leadership, and guidance in software
engineering (design, development, and software

maintenance) for the entire life cycle of new and existing
applications, services, and processes in accordance with NASA &

Software Engineering Requirements (NPR 7150.2). Efforts
focus on marketplace researching, developing, activating,
operating/sustaining, and managing application services
products, tools, methods, and systems to meet present and
future programmatic and institutional requirements.

My role in the Maximo lab is to research and develop
applications using Maximo to represent and visualize data.




Goal

IBM Maximo is a web-based Computer Maintenance Management [REEs
System (CMMS) solution. The goal of this Proof of Concept (POC) is i

ll to demonstrate Maximo’s capability of managing large dataset. g
Bl BigFix is one of the sources that produces large dataset with |
' software installation information. This POC will produce multi-user | ..'

access to the following software installation information:
 + Software installs

Distribution by organizations

Status changes and updates with a new data load
Reports

Alerts




New Application
A new application “BigFix Data Management” was created |
to display and query the data.
Any applications in Maximo can be duplicated and
customized. Here | duplicated the out of box Maximo’s
Asset application and configured it to match all the

attributes that were needed from the BigFix data.

BigFix data only provides Agency User ID (AUID), not the
user’s name or organization, so a relationship was setup ;
between the AUID from BigFix data and the personid from |
the People table (which is in sync with the database of all &
NASA users), in order to display the user’s name and
organization.
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Advanced Search w || Save Query ' w || Bookmarks

Assets ¥ Fiter & 20 of 2626830 &

Asset Software Description Software Version Computer 1D Device Name Operating System

Microsoft Visual C++ 2013 Redistributable
SFC5AFSABDAQ9SBD2 Installed (X86) - 12.0.40660 12.0.40660.0 Win10 10.0.17763.1

2FDE775BCDDASCET Installed Symantec Endpoint Encryption Client 1111 Win10 10.0.17763.1
5491CE42D7C56607 Installed Symantec Endpoint Encryption Client 11.1.1 MP1 Win10 10.0.17763.1
EB5694370F164CE3 Installed Cisco AnyConnect Secure Mability Client 4.6.03049 Win10 10.0.17763.1
A3ABDC20C3480755 Installed Haivision Helper 1.2.2.378 Win10 10.0.17763.1
AT6F721898CF12C2 Installed Adobe Acrobat Reader 2017 MUI 17.011.30166 Win10 10.0.17763.1
A72E9111125123DA Installed Cisco Jabber 12.6.1.34405 Win10 10.0.17763.1

98A042ACCE4F5309 Installed Java 8 Update 201 8.0.20109 Win10 10.0.17763.1

49BE03659583A487 Installed B Al et 10.0.40219 Win10 10.0.17763.1

101A4FBEAOBEBSF Installed SO lsual oy 2017 Redistrbutable 4, 4 253950 Win10 10.0.17763 1

231A4934TFD4B43B Installed Symantec Endpoint Protection 14.2.3335.1000 Win10 10.0.17763.1

94DDD67058D594C6 Installed Microsoft Visual C++ 2005 Redistributable 8.0.61001 Win10 10.0.17763.1

D325C32F12FDOSAT Installed O g+ 2013 Redistributable 4 0 31005.1 Win10 10.0.17763.1

6272A4CAD1DB32FA Installed PivManUndo 1.01.0003 Win10 10.0.17763.1
900E93E7DAE D662 Installed Eg\ré’ @gﬁ]ﬁ}]g‘fmme SUpport Virtual Smart

Entrust Entelligence Security Provider 10.0
5 3 L ¥
S00CETEA1C20F038 Installed for Outlook

1.1.9.1 Win1010.0.17763.1
10.0.20.1465 Win10 10.0.17763.1
S08C1465C04476FA Installed Microsoft OneDrive 18.111.0603.0006 Win10 10.0.17763.1
E90B6CST7CE6427C0 Installed ActiviD ActivClient x64 71.0 Win10 10.0.17763.1

5157COOCDEASTOFE Installed Canon |J Scan Utility Win10 10.0.17763.1 7
»
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Win10 10.0.17763.1138 (1809)
Win10 10.0.17763.1158 (1609)
Win10 10.0.17763.1158 (1809)
Win10 10.0.17763.1158 (1809)
Win1010.0.17763.1128 (1809)
Win10 10.0.17763.1158 (1809)
Win10 10.0.17763.1138 (1809)
Win10 10.0.17763.1158 (1809)
Win10 10.0.17763.1158 (1809)
Win10 10.0.17763.1158 (1809)
Win1010.0.17763.1158 (1809)
Win10 10.0.17763.1158 (1809)
Win10 10.0.17763.1158 (1809)
Win10 10.0.17763.1158 (1809)
Win10 10.0.17763.1158 (1809)

Win10 10.0.17763.1158 (1809)

M| Win10 10.0.17763.1158 (1809)

Win10 10.0.17763.1158 (1809)

Win10 10.0.17763.1158 (1809)
4

Department

Scan Date (ALN)

05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00
05/04/2020 11:54:45.00

05/04/2020 11:54:45.00

Scan Date

Publisher

Microsoft Corporation
Symantec Corporation
Symantec Corporation

Cisco Systems, Inc.
Halvision Network Video, Inc.
Adobe Systems Incorporated
Cisco Systems, Inc

Oracle Corporation

Microsoft Corporation
Microsoft Corporation
Symantec Corporation
Microsoft Corporation
Microsoft Corporation

NASA ICAM Engineering
BeyondTrust Corporation
Entrust, Inc.

IMicrosoft Corporation

HID Global Corporation

Canon Inc.




BigFix Data Management (cont.)

Data ing using Where Clause

| Go To Applications

U | Available Queries Operating Sustem Nenadment Sran Mate (41 K'Y

All Records Where Clause

All Bookmarks Win10 10 (upper(elm_sofiwaresiatus) = "INSTALLED' and upper(siteid) = 'KSC_LIC" and (exists (select 1 from maxime.person where

| or error in resutt set w10 10 ((upper(addressling]) like "%IT%")) and (parsonid = asset.elm_auid))

Softwares that are on both old and ne._.
Win10 10

BigFix License Data

Win10 10
Softwares that are on the new list

Softwares that are on the old list only Win10 10

£ Common Actions Win10 108 cyrrent Query:
New Asset Win10 10
Change Status Win10 10
Move/Modify Assets Win10 10
Swap Assets Win10 10

Create KPI Win10 10

Create Report Win10 10

Annlicatinn Innert

Win10 10

17 More Actions




BigFix Data Download

Each set of data is about 2.5 million records.
John Mccardle from IT-C2 wrote a process using Python to
automate the data downloading and cleaning process.

Ju pyter Selenium for BigFix - Streamlined Last Checkpoint: 05/04/2020 (autosaved) “ Logout

Insert Cell Kernel Widgets Help | Python 3 O

B 4+ ¥ MRun H C MW Markdown

Selenium for BigFix: The Streamlining Notebook

We are not streamlined yet. We are streamlining, we are in the process of becoming streamlined. Tread cautiously; report confusing elements to John
immediately.

Please, follow all red instructions. You can't quite "click go" and receive results yet.

Having trouble? Delete your Documents\BigFix folder. Everything will be recreated and redownloaded when you run the code. There's some edge cases,
like open files being unwritable, or failed downloads being unreadable. I'm not going to make this thing entirely bulletproof, so deleting and starting over is a
good enough troubleshooting method for now.

Universal Settings

Adjust the folders and settings to enable different behaviors throughout the entire notebook in the code block below. Make sure to run the block ( shift +
enter )

# Disable data obfuscation by i Lse

OBFUSCATE

vill be downl

will only be

ess5 |
More r

r
NUM_REPO

# Change this if you have a

BIGFIX_SUBFOLDER = r"Documen




BigFkix Data Import via MIF
MIF-Maximo Integration Framework, it is used to integrate
application data with other applications, either within one system
or with external systems.

An interface table from MIF was setup to do the import
A cron task was setup to check the interface table every 20

seconds to bring in the data

Two holding tables were created in the database for the initial
import and for future updates. This is to prevent any errors or
interruptions before uploading to the interface table.

The initial import to the first holding table is done in Oracle SQL
Developer (database)

They are then inserted to the interface table if there were no

errors.




Monthly Data Update Process
The goal here is to capture the new software that needs to
be validated, the old software that needs to be removed,
and the software that’s installed.

Three statuses were used for updates:
» Removed — when the record is in the previous dataset

only (in Maximo and the second holding table)

» Pending Validation — when the record is in the current
dataset (the newly downloaded data in the first holding
table)

» Installed — when the record is in both the previous and
current dataset




All of the updates are done in SQL Developer

Two holding tables are “ELM_RAW” and “ELM_BigFix”
Clear out the old data that’s in holding table “ELM_RAW”
where the data gets loaded into initially.

Set all statuses to “Removed” in “ELM_BigFix” table.

Software name, software version, computer ID and
publisher fields were combined to identify a unique record.
This was needed to match the unique IDs from the previous §
data so that they can be updated instead of being added as
a new record.




) ,

o3 |V|onth| Data Updte Prcess (cont.) IS

Selenium for BigFix-Streamline
(Developed by John Mccardle)




E WelcomePage (3] Status_Update_Procedure.sgl
SQL Worksheet History

E Welcome Page E Status_Update_Procedure.sql
B SQL Worksheet History = é' @&l A
_ >EY- 5 A
>ES- ¢ aa
Worksheet y Builder
Worksheet  Query Builder : ol L
| WHERE siteid = 'KSC_LIC' AMND
R s T e - S - - o - _— B DT DT A J— I LELM DATATYPE = ELM RAW.EIM DRTATYFE AND
CREATE UN INDEX "MAXIMO"."ELM BigFix NDX2" ON "MRXIMO"."ELM BigFix"™ ("ELM DATATYPE", "DESCRIPTION", "ELM SOFTWAREVERSION", T =
- - - - - .DESCRIPTION = ELM RAW.DESCRIPTION AND
LELM_SOFTWAREVERSION = ELM RAW.ELM SOFTWAREVERSION AND

{ULL AND ELM RAW.ELM PU SHER IS NULL)
CREATE UNIQUE INDEX "MAXIMO"."ELM RAW NDX2" ON "MAXIMO"."ELM RAW" ("ELM DATATYPE", "DESCRIPTION", "ELM SOFIWAREVERSION", 1 FAN.EIH_PUBLISHE '

JPDATE ELM RAW
SET ASSETNUM = (SELECT ASSETNUM

ASSET.ELM_DATATYPE = ELM RRW.ELM DATATYPE AND

ipdate ASSET set ELM_SOFTWARESTATUS = 'Rer where SITEID = 'KSC_LIC EXISTS "CT ASSETNUM
ipdate "EIM BigFix" set ELM SOFTWARESTATUS emoved” ASSET
E siteid = 'KSC_LIC' AND
.ELM DATATYPE = ELM RAW.ELM DATATYPE AND
.DESCRIPTION = ELM RAW.DESCRIPTION AND
SET.ELM_SOFTWAREVERSION IS NULL and ELM RAW.ELM SOFTWAREVERSION IS NULL and
SSET.ELM_PUBLISHER IS NULL AND EIM RAW.EIM PUBLISHFR IS NULL)

5

UPDATE ELM _RAW
SET ASSETNUM =
FROM ASSET update ELM RAW
WHERE siteid KSC_LIC' AND set EIM RAW."ELM SOFTWARESTATUS" = 'Pending Validatior
ASSET.ELM DATATYPE = ELM RAW.ELM DATATYPE AND Where not exists (select * from ASSET where ASSET.assetnum = ELM RAW.assetnum AND SITEID =
ASSET.DESC ION = ELM RAW.DESCRIPTION AND
ASSET.EIM S \REVERSION = ELM RRW.ELM_ SOFTWRREVERSION and
ASSET.ELM PUBLISHER = ELM RAW.ELM PUBLISEER),
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g Vionthly Data Update Process (cont.)
I ©  Additional indexes were added to the holding tables to |
PR W speed up the updating process due to the size of the data,

| however, that slowed down the importing speed.
The updating process requires monitoring to ensure
accuracy before inserting the final copy to the interface
table, and once it’s inserted into the interface table, the
cron task checks it every 20 seconds, and that doesn’t
require any monitoring, so it was a reasonable trade off.




Reports

tart center — gives a quick overview of

Template Oracle-Pr
| Go To Applications

@) MyRecentappiications  » | | Result Set Fiter KPI Graph
Administration » Chart Type: PIE View By: Department Last Run: 6 A pdate
N BigFix License Data (By Department) IT Python
A Status KPI Actual Target Variance
fesee ' ) ) =) IT Python 13 20 5
Building Information M

Change > 1956846
Contracts
Financial

IT Infrastructure
Integration S KPI Graph
R ' rapi
Inventory 3 70627 6/10
11516 Last Run: 6/10 Update
55 IT SoapUl

27872 . N N
14132 Status KPI Actual Target Variance

Pre aintenance 4 =
Zigég D IT Soapul 2 2 0

Purchasing » 6458

Planning

Depariment Count Percent (%)
TOSC 346489 13.19
NE 70827 2.69
uB 14516 0.55
SCJ-100 55 0
- i Result Set
System Configuratio ’ a2 Software Name Software Version Software Status AUID R M Name PERSON Mail Code
Task Management ' g nPlayer 32 NPAPI  32.0.0.344 Pending Valida
obex-data-server 0.4.3-4.l6 Pending Valida
' 11.85-10.el6 Pending Validai
1.3.406.6l6 Pending Valida
nautilus-extensions 2.28.4-19.6l6 Pending Validation

Orders

pesc-lite 1.8.8-8.el7 Pending Validal




Reports

Start center — for one software (Bentley)

ng Wang

Administration BigFix Data Management New Template aver P ense Usage Roger's Bentley Start Center Se

Result Set te KPI Graph
Chart Type: PIE View By: Elm_customerorgcode Last Run: 6/17/20 1:42 PM
Bentley software (By EIm_customerorgcode) ABACUS
14

Update

Status KPI Actual Target Variance

D ABACUS 27 o 0

1
32
Building Information }IC

Change

R

Contracts

Financial

'
5
2
2
2
2
4
2
1

2
1

9

=

IT Infrastructure » y ——}
| ~/ ] N\

Planning

o N
N8

KPI Graph
Last Run: &/1
ACES

Update

Status Actual Target Variance

(=] 3 3 0

Pre Aaintenance

SLoaaNaNNe

Purchasing

N
o
o8

EIm_customerorgcode Count Percent (%)
0 30 0.77
ABACUS-NICS

ACES

ADCO0

ADCC-PMO 15 KPI Graph

3ystem Configuration b ATK-SLS 6

Last Run: 6/17/20 1:41

Update
Task Management 3 BA00O ADC

BAC-CSC L Status Actual Target variance

Cl-4200 17 {1z 0
Cl-4300
ELVIS3-AETOS

ELVIS3-ZIN

vy Maximcn




Reports (cont.)

KPls (Key Performance Indicator) setup

\w KPI Historical Trends = Log = Security

KPI Name: KSC_IT

rend?
Calculateﬂend.\/

Query Details

Calculation Type: | pecimal

Calculate Trend Size:

Template:

Calculate Trend Status: |5 onpoooo000

Select: select count (distinct elm_datatype) from asset join person on
(elm_auid = personid)

KPI Parameters

‘Where: where (upper(siteid) = 'KSC_LIC") and (description like '%python%')
and (person.addressline? like 'IT%' or person.department like 1 T%")

=

Graph Details

: e?
Target: Is Active? 7

Caution At 13 Public?

3

Alert At 1 Created Date: gg/00 2:10 PM

Created BY: jyangag Last Updated. g16/50 229 P

Links

Last Run:6/16/20 2:29 PM

Status Actual Last Reading Target

13 13
IT Python

Link to KPI

Link to Report

Update
Variance

0




Reports (cont.)

Escalation — to send alerts with personalized message

Escalations Jing Wang

Applies To: [ep AN QOrganization Schedule'[;4 g pg=====~

Condition [kpiname = "KSC_IT 'and CAUTIONMIN = (select count (distinct elm_datatype) Create Successful Execufion Entry? Calendar Organization

| Ge To Applications from asset join Person on (elm_auid = personid)) ®

Available Queries Last Run Time: Calendar

Shift.

Rect

Bookmarks o
Validation Results

Common Actions
Escalation Points P Fitter 1-1of1

Escalation Point # Elapsed Time Attribute Elapsed Time Interval Interval Unit of Measure Organization Calendar

i/ Clear Changes d

More Actions New Row

Validate ———
Actions = Notifications

iActivate/Deactivaie Escalation
Duplicate Escalation Notifications P Eiter

D Escalation

Template Role/Recipient Subject
Add to Bookmarks
¥ 1020 > MAXADMIN, jing.w.fredrickson@nasa.gov CAUTION

Details
Template: 4p00

Role/Recipient: axapnin jing w fredrickson@nasa gov
Subject: capTION

Message: | &) ¥ of




Result Set

Software Name
xkeyboard-config
xml-common
Xmirpc-c
xmirpc-c-client
xmisect
xmiseci-openssl
xorg-x11-apps
Xorg-x11-drivers
Xorg-x11-drv-ati

xorg-x11-drv-dummy

Set Chart Options

Result Set

Software Name
Microsoft OneDrive
Google Chrome
Microsoft OneDrive
Microsoft OneDrive
Microsoft OneDrive
AlX-rpm

cups-lpd

fontconfig

gettext

jbigkit-libs

Set Chart Options

Result sets

Software Version

2241.el7
0.6.3-39.el7

Reports (cont.)

Device Name Software Status
Installed

Installed

1.32.5-1905.5vn2451 el7 Installed
1.32.5-1905.5vn2451 el7 Installed

1.2.20-7el7_4
1.2.20-7el7_4
7.7-7el7
7.7-6.¢el7
eI = T
0.3.7-1.el7.1

Software Version

19.222.1110.0006
81.0.4044.122
18.131.0701.0007
19.103.0527.0003
19.152.0927.0012
7.2.3.15-21

Installed
Installed
Installed
Installed
Installed
Installed

Software Status
Removed
Removed
Removed
Removed
Removed
Removed
Removed
Removed
Removed
Removed

AT

1-10 of 2346262

1-10 of 155226




Milestones/Skills Developed
Application design
Database configuration
Domain configuration
Data import via MaxQuicklLoad
Data import via MIF

Start center setup

Result set configuration

KPI configuration

Escalation configuration

System hierarchy configuration

Web services and interactions within one system and
between two systems




Significance of Work Experience
It gave me an insight on how powerful Maximo is
This could be a possible or part of solution to software

license management
| will be taking a database course this Fall semester, what

I've learned hands on here will be extremely helpful.

| had the opportunity to attend the Maximo World
conference in Orlando, and it was an eye-opening
experience. People from all over the world came together
showcased how Maximo was used in their fields, which
included a wide spectrum of different busmesses

l v Maxumc '
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