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Altair — altair.com

Where Simulation, HPC, and Al Converge
The 3 main platforms or verticals
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Simulation & Design
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Altair HPCWORKS Platform
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Wide range of products covering HPC / HTC / Cloud / Application-System, monitoring, profiling, optimization / tuning

Workload

Advanced HPC
Management

Usability

Altair PBS Professional Altair Access

Altair Accelerator Altair NavOps*

Altair Grid Engine Altair InsightPro(HPC)

3

Monitoring

)
v

Altair InsightPro for
License Analytics

Altair Mistral

Altair Physical Appliance - Virtual Appliance - Data appliance — Altair One

The product suite supports traditional computing of the past, hybrid computing of the present(on-premise/cloud) and
cloud/fog/edge/liquid computing of the future ** The product names might be updated in the future releases

Resource and
Dependency Management

Application Ul

¢ %
» @&
]t‘\ -

&

b,

Altair FlowTracer
Altair Allocator

Altair Breeze
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Altair HPCWorks Suite

PBS/HPC Works History

1990

1995

PBS Developed
for NASA

Early production grids
built using PBS

4 PBS Pro 5

2000
2002
N

2003
2006
Y
PBS Analytics
PBS Pro 9x-10x

Altair acquires PBS Pro
PBS Pro 7 and 8

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved

PBS Pro 2024.x

PBS Pro 2025.x
PBS Pro 14x PBS Pro 2026.x
PBS Pro 18.2.x InsightPro/Access 2026
Altair Access Web LQS / NavOps 2026

Altair Control

PBS Pro
19.2.2020.x,2021.x,2022.x,2024 .x
Access, Control, NavOps

Compute Manager & Display Manager

PBS Pro 11x-13x

PBS OSS 141
J\ ALTAIR



PBS Professional - Feature highlights
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Extensible Plugin (‘hooks’) &
hook

Cgroups (v1/v2*)

GPU Scheduling

Scheduling Formula

Fairshare

Full accounting for MPI jobs

Blocking qsub

Qmgr enhancements

Job Dependencies

$restrict_user

Linux and Windows nodes

Multi-sched

IPv4/

Heterogeneous Clusters

OS Provisioning

Project limits

Release nodes on stage out

Backfill/Backfill-Depth

License aware Scheduling

Routing queues

Estimated Job Start Times

Topology-aware Scheduling

Failover / Support for 3¢ party
HA

Policy-based Scheduling

Preemptive target

Hybrid Jobs (MPI+OpenMP)

Over-subscription

Standing & HA Reservations

Eligible Time

X11 forwarding

Preemption

Custom/Dynamic Resources

Kubernetes adapter*
Estimator

Auto discovery of GPUs
Nvidia/AMD/Intel *

Cloud bursting

Interactive Jobs

User / Group /Project Limits

Named user limits

Exclusive by host

Checkpoint / Restart

Named group limits

Job Arrays

Maintenance reservation/asap
reservation

Budget/Allocation
Management

Liquid Scheduling (LQS)*

Munge / TLS

Simulator

Qlists/ Node Grouping

Peer Scheduling

Backfill TopN

Node Sorting

Node health checking

“Shrink-to-fit”

Containers

(dockers/singularity)

*New Features in 2025.2.1

Zy ALTAIR
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Altair HPC Works

PBS Professional workload manager / Job management system / queuing system

PBS Professional Scheduler :
. Dockers, Singulgr_ity, Podman, Kubernetes Altair GI"id Engine A_Italr Accelerator
Intel , AMD , Nvidia GPU supported Altair Accelerator Plus

IPv6 Supported
Scheduling policies
Python hooks for customisation and job life cycle control
Multi-sched
. GraphQL Interface

PBS Professional Budgets

PBS Professional Simulate

PBS Professional LQS (2025.2.0 onwards*)

Altair Access Web (Portal)
Cloud/HPC portal for job submission, monitoring , remote file management, remote visualization/collaboration, results visualisation for application /end
users.
. Altair Access Desktops (Windows Desktop Client)
Desktop client for job submission, monitoring and file management for application /end users.
. Altair Access Mobile (Mobile App —iOS / Android)
Mobile client for job monitoring

Altair InsightPro
» InsightPro for HPC (Live monitoring and historical reporting)
* InsightPro for License Analytics / DSUA / LSC / Org (Live monitoring. historical reporting & analytics-desktop software usage analysis)

Altair NavOps - Cloud bursting

Altair License Manager — to serve floating licenses

6 J\ ALTAIR

** The product names might be updated in the future releases
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Altair One and Altair Unlimited: Flexibility, Simplicity and Performance

v' Optimized solutions for fixed, elastic and on-demand

compute

System and Application Software Integration Support (SI) v True multi-cloud environment for all CAE and DA workloads:

Application Software (Solvers from ISV) v' Private Cloud on-premise

v" Public, Single-Tenancy, Multi-Tenancy
User Interfaces (Portals, Data, Collaboration)

v" Global collaboration to eliminate data

v Attractively priced with multiple business model options
= Altair Units for hardware and software

Interconnect / Networking = Direct pay for On-Demand, Consumption and
Subscription

Storage

v .
Compute & Graphics Cores Capture data across product lifecycle to accelerate

innovation

v Scalability with Altair + non-Altair software tools

v Self Service or fully-managed and supported by Altair
7 J\ ALTAIR
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Altair Appliances

« Altair Physical Appliance (PA) — pre-configured appliance is shipped to the customer
« Altair Virtual Appliance (VA) — pre-configured virtual appliance is facilitated on the cloud
« Altair Data Appliance(DA) - pre-configure data appliance — shipped to the customer

« Altair One — Cloud-innovation gateway
*  Access to Altair tools / partner tools , Provision compute resources, altair drive
*+  BYOC - use Altair Licenses only
*+  BYOL - counts towards hour purchased to use Altair Managed Cloud

Feature Managed Cloud BYOL + BYOC

Who provides compute | Altair Customer (customers cloud/on-prem)
Cloud hours deducted Yes No

License used Your Altair Units Your Altair Units

After X hours Purchase more cloud time or use your own cloud | Continue seamlessly with your own cloud

8 J\ ALTAIR



= ™
Alta I r H PCWO rks © Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Suite Overview
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Altair Access Web - Components
Web/Desktop Client - PBS Application Services(PAS)

When we say
Web Interface Altair Access Web
(PAS is included)

RIS S Sl \\Vindows Desktop client tool

PBS Application Service : Middleware that communicates between
Access Web/Desktops and Altair PBS Pro / Altair Grid Engine
PAS & CL| The command line interface supports job submit, monitor, manage files
using the PAS middleware. Also, it uses modern communication
module(MCM) to support file viewing, auto tail, results and remote
visualisation.

Altair PBS Professional / Altair Grid Engine

Altair HyperWorks Desktop Applications use PAS interface to submit jobs directly to Altair PBS Professional cluster.

Note: When installing Access Web on the PBS Server host, we install both Access Web & PAS on the same host
(option 3 chosen during the installation)

6. Choose one of the following options:
* Enter 1 and press eEnTER to install Access Web Services.
= Enter 2 and press ENTER to install PBS Application Services.

10 = Enter 2 and press EHTER| to install Access Web Services and PBS Application Services. This is A ALTAI R

the default option.
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Integration

ontioions | [Fotss | [ppiaion| oeskopcrens [T [ssicions |

v v v A4

SSH Clients Middleware - PAS - Wrapper Scripts - API Layer _

PBS Professional

EEEEEE
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Integration : LQS and Multiple PBS Clusters /

m] [ Do
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Integration - PBS Professional — NavOps (Cloud Bursting)

- -
Applications _ Desktop Clients SSH Clients

\ 4
Middleware - PAS - Wrapper Scripts - API Layer

SSH Clients

PBS Professional

1 I l I | I | 1 1

nodes
nodes
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Altair HPCWorks Suite

2003
2006
A

PBS/HPC Works History
1990 2000
2002
PN

1995

PBS Developed

. PBS Pro 2024.x
for NASA PBS Analytics PBS Pro 2025.
PBS Pro 9x-10x PBS Pro 14x PBS P::g 2026;
PBS Pro 18.2.x InsightPro/Access 2026

Altair Access Web LQS / NavOps 2026

Early production grids Altair Control

built using PBS

. . PBS Pro
Altair acquires PBS Pro 19.2.2020.x,2021.x,2022.x,2024 X
PBS Pro 7 and 8 Access, Control, NavOps

Compute Manager & Display Manager
PBS Pro 11x-13x

"’ PBS Pro 5 PBS OSS 14.1 2\ ALTAIR




Altair® PBS Professional®

Industry-leading workload manager and job scheduler
for HPC and Al

2\ ALTAIR
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Problem
|
@ One Computer |
© 1Task — 100 Days |
|
!
GJOJOXOXO,
(Works sequentially)

16 J\ ALTAIR



S I uti n © Altair Engineering Inc. Proprietary and Confidential. All rights reserved.

This HPC/Cluster
solution is provided by

|
=1 B B B Bl Many Computers

(Cluster) |
Split into 100 parallel tasks |

4 Each task = 1 hour |

Altair PBS Professional

!

™ — Done in 1 Hour
(Works in parallel)

17 J\ ALTAIR



} Altair® PBS Professional®

Industry-Leading Workload Manager and Job Scheduler

PBS Professional delivers fast, powerful workload management

and job scheduling to improve productivity, optimize utilization, and

simplify administration for clusters, clouds, and supercomputers.

{:C}}' Optimized Efficiency
=  Automated scheduling for diverse workloads
@ =  Secure, policy-driven resource management

Al Workload Support

= Liquid Scheduling for mixed HPC and Al workloads
= GPU, Kubernetes, and container support

Flexible Configurability
= Flexible plugin API
= Enhanced visibility and extensibility

18

ntype = PBS
state = job-busy
pcpus = 4

jobs = 118.PBSServer/0, 119.PBSServer/1, 120.PBSServer/2, 121.PBSServer/3
resources_available.arch = linux
resources_available.host = pbsserver
resources_available.mem = 16312604kb
resources_available.ncpus = 4
resources_available.run_lqgs_jobs = Yes
resources_available.vnode = pbsserver
resources_assigned.accelerator_memory = Okb

resources

assigned.hbmem = @kb

resources_assigned.mem = @kb
resources_assigned.naccelerators = @
resources_assigned.ncpus = 4
resources_assigned.vmem = @kb
resv_enable = True

sharing = default_shared

license =1

Q) ALTAIR



Altair® PBS Professional®
Industry-Leading Workload Manager and Job Scheduler

Optimized Efficiency

Optimized, automated job scheduling
for diverse hardware and workloads

Secure, policy-driven resource
management

Budget allocation and cost control

Altair® Liquid Scheduling™ enhances
complex workload management

Al Workload Support

Built-in support for complex, mixed Al
and HPC workloads

GPU, Kubernetes, and container
support

© Altair Engineering Inc. Proprietary and Confidential. All rights reserved.

Flexible Configurability

Flexible plugin API for customizable
cluster configurations

Tailored to meet unique organizational
demands

Enhanced visibility and extensibility for
HPC administrators

GraphQL interface

Q) ALTAIR



Altair® PBS Professional®

Budgeting and Allocation Management

Control and optimize budgets across your enterprise —
on-premises, in the cloud, and for multiple clusters.

Budget allocation across cloud, on-prem, and hybrid
computing environments

Workload credits allocated to users, groups, and projects
* Postpaid and prepaid modes
Customizable currencies to keep teams within budget

* Dollars, CPU hours, GPU hours, etc.

* Cloud and on-prem currencies can be tracked
separately

Credit consumption reporting for usage visibility and
department chargeback

2\ ALTAIR



Altair® PBS Professional®
Liquid Scheduling for Fast, Flexible Workload Management

Y
s._/
Take PBS Professional to the next level with Liquid F £
Scheduling — and open up a bigger, more connected % ¥ {
world of HPC, Al, and cloud. /(i ‘ ’
Liquid Scheduling was designed to meet the demands of . V _/‘y
today’s diverse, distributed workloads. - VA —
e, 7

» Scalable multi-cluster scheduling —

 Familiar CLI and GraphQL interfaces ‘

* No changes to existing workflows or applications 49 /

« Unified system monitoring and accounting g/

* Global policy engine
* Insight into utilization

2\ ALTAIR
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Altair® PBS Professional®
Liquid Scheduling for Fast, Flexible Workload Management

Get full-spectrum scheduling for high- ‘ PBS Professional
throughput and HPC workloads.

Separate policy and resource management to
eliminate bottlenecks (no gstat DOS issues)

Federated clusters and sites to run jobs
sooner and remove compute silos

Global visibility into resource usage . Distributed

Web-scale distributed computing technology Streaming DB
— demonstrated 1000X faster — and easy
plug-in for modern tools

Policy Engine
‘ PBS Professional

‘ PBS Professional

“The scheduling speed seemed good and was able to pull into PBS Professional well.
We were pretty happy with this.”

— Andrew Wellington, NCI Australia

Q) ALTAIR



Altair® PBS Professional®
Kubernetes Connector and GPU Support

PBS Professional’s Kubernetes connector is purpose-
built for today’s Al and GPU focus.

Shared hardware for HPC and Al workloads

* No silos and increased cluster utilization

« Shorter wait time to access resources

Single, flexible scheduling and management plane
* Dynamic autoscaling of K8s workloads

* PBS Professional policies applied across HPC and
K8s workloads (e.g., fairshare)

Transparent Ul with zero changes needed to HPC and
Al workload submissions

Unified accounting, budgeting, and reporting
Automatic GPU detection, isolation, and job routing

© Altair Engineering Inc. Proprietary and Confidential. All rights reserved.

Kubernetes
L I ) )

= T
PBS Professional
T T -
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PBS Professional - Feature highlights
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Extensible Plugin (‘hooks’) &
hook

Cgroups (v1/v2*)

GPU Scheduling

Scheduling Formula

Fairshare

Full accounting for MPI jobs

Blocking qsub

Qmgr enhancements

Job Dependencies

$restrict_user

Linux and Windows nodes

Multi-sched

IPv4/

Heterogeneous Clusters

OS Provisioning

Project limits

Release nodes on stage out

Backfill/Backfill-Depth

License aware Scheduling

Routing queues

Estimated Job Start Times

Topology-aware Scheduling

Failover / Support for 3¢ party
HA

Policy-based Scheduling

Preemptive target

Hybrid Jobs (MPI+OpenMP)

Over-subscription

Standing & HA Reservations

Eligible Time

X11 forwarding

Preemption

Custom/Dynamic Resources

Kubernetes adapter*
Estimator

Auto discovery of GPUs
Nvidia/AMD/Intel *

Cloud bursting

Interactive Jobs

User / Group /Project Limits

Named user limits

Exclusive by host

Checkpoint / Restart

Named group limits

Job Arrays

Maintenance reservation/asap
reservation

Budget/Allocation
Management

Liquid Scheduling (LQS)*

Munge / TLS

Simulator

Qlists/ Node Grouping

Peer Scheduling

Backfill TopN

Node Sorting

Node health checking

“Shrink-to-fit”

Containers

(dockers/singularity)

*New Features in 2025.2.1

Zy ALTAIR
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High level view

Command Batch/Interactive

Line Applications
(CLI)

Teamcenter

2\ ALTAIR



Altair HPCWorks Customers Worldwide
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Documentation Links
Licensing guide:

https://2025.help.altair.com/2025.1/HPC/HPCLicense2025.1.pdf

PBS Professional

https://help.altair.com/pbs%20professional/pbs2025.2.0.pdf

Access Web

https://help.altair.com/accessweb/pdfs/altairaccesswebadminguide2025.2.1.pdf

https://help.altair.com/accessweb/index.htm
InsightPro

https://2025.help.altair.com/2025.3.0/insightpro/pdfs/Altair InsightPro 2025 3 0 AdminGuide.pdf

https://2025.help.altair.com/2025.3.0/insightpro/index.htm

NavOps

https://help.altair.com/navops/index.htm

Q_;t{,‘ps://help.altair.com/navops/pdfs/altairnavopsadminquide2025.2.0.pdf

2\ ALTAIR


https://2025.help.altair.com/2025.1/HPC/HPCLicense2025.1.pdf
https://help.altair.com/pbs%20professional/pbs2025.2.0.pdf
https://help.altair.com/accessweb/pdfs/altairaccesswebadminguide2025.2.1.pdf
https://2025.help.altair.com/2025.3.0/insightpro/pdfs/Altair_InsightPro_2025_3_0_AdminGuide.pdf
https://2025.help.altair.com/2025.3.0/insightpro/index.htm
https://help.altair.com/navops/index.htm
https://help.altair.com/navops/pdfs/altairnavopsadminguide2025.2.0.pdf

Licensing
2025.X onwards

28
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PBS Professional

e 32 Cores checks out 1 HPC Unit
e 1 GPU Card =64 Cores checks out 2 HPC Units

Altair Access Web or Desktops

* Based on concurrent user logins (not named users)
* 1 User checks out 1 HPC Unit upon login

InsightPro for HPC

* 640 Cores checks out 1 HPC Unit

InsightPro for License Analytics

* 15 Vendors/300 Tracked — checks out 30 HPC units
* DSUA module — 300 Computer checks out 30 HPC units

NavOps

* 16 Cores checks out 1 HPC Unit for NavOps
* 1 GPU card = 64 cores checks out 1 HPC Unit for NavOps
* +PBS HPC Units

Note: licensing might be subject to changes

J\ ALTAIR



ALTAIR ACCESS WEB / DESKTOPS
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Altai r Access We b © Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

HPC Portal for job submission & monitoring, file management, results and remote visualisation

Why Altair Access ?
No, IT expertise

+ Licensing is based on the total number of concurrent users (Altair License Manager is required) required, | do not like to

+ Packaged in one installer, installation time less than 5 minutes

Altair Access Web (Altair Al Assistant Optional , does not require additional licenses)

. . ) write scripts, | like GUI ,
Altair Access Desktops windows client

| want to get my job done
and my expertise is

Ports: 22, 443/4443, 4743, 4943-5042 different, do not know

* Supports scripting, what is Linux?

30

Altair PBS Professional and Altair Grid Engine
Submission of batch (SMP,MPP) jobs, interactive jobs, array jobs via job templates written in python/x
Results visualisation — Altair Compose / Altair HyperWorks Desktop is pre-requisite

Remote Visualisation via compliant graphic cards that support encoding and decoding
Server & Workstation graphics are supported.

Jupyter Notebook Integration

Application Definition composer (Global/Local)

Access Controls

SSO with Oauth/OIDC

HA setup

RHEL 7/8/9 , Rock 8/9 , Oracle Linux 8/9, SLES 15 support

Note:

Always check the documentation for the compatibility version of Altair Access Web and Altair PBS Pro / Altair Grid Engine version
Altair Access Web installer is only available for Linux
Altair Access Desktops client installer is only available for Windows 10/11

J\ ALTAIR
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Altair Access Web - Components
Web/Desktop Client - PBS Application Services(PAS)

When we say

Web Interface Altair Access Web
(PAS is included)

RIS S Sl \\Vindows Desktop client tool

PBS Application Service : Middleware that communicates between
Access Web/Desktops and Altair PBS Pro / Altair Grid Engine
PAS & CL| The command line interface supports job submit, monitor, manage files
using the PAS middleware. Also, it uses modern communication
module(MCM) to support file viewing, auto tail, results and remote
visualisation.

Altair PBS Professional / Altair Grid Engine

Altair HyperWorks Desktop Applications use PAS interface to submit jobs directly to Altair PBS Professional cluster.

Note: When installing Access Web on the PBS Server host, we install both Access Web & PAS on the same host
(option 3 chosen during the installation) . - -

. Choose one of the followmg optlons
* Enter 1 and press ENTER to install Access Web Services.
* Enter 2 and press enTER to install PBS Application Services.

* Enter 2 and press ENTEE.| to install Access Web Services and PBS Application Services. This is

31 the default option. ) ALTAI R



How do we deploy PBS Pro / Access / InsightPro ?

© Altair Engineering, Inc. Proprietary and Confidential. Al rights reserved.

Altair License
Manager
2025.x

(S]
o
=
S
0
[e]
S
o
-
=
>
@
=

Altair Access Web

PBS Professional
Server / Scheduler

PBS Professional
Client / PBS Mom

Operating System Operating System

PBS Professional
Client/ PBS Mom

Operating
System

1 to N compute nodes

v
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Sample setup of a PBS Complex or Cluster

BuTTY Configurstion ? x
St Head Node:
. B opbeicr o PUTT¥ oo PBS Pro Professional
Sorcty it ket
ha~ o Home i P addesn) Por PBS Access Web
Bl | - License Server
Feains [ i
| el ®5H Oser Oper [Thm - Application Solvers
Behar [Py ——
| T P
fre
&1 Conmctin Dot e =
Dux
Prosy. Sage.
s ::H‘ Deere
-
Riogn
suPoup [——
OMma OMever () Ordy on chean ext.
Bou = Gonesl
— « +

€ 3 G O Ao | mpsjukinpbsen. 2 % W e 1% B A DA !

Altair Access”

Common share between head node and compute nodes

9 /stage . y —
9 /software
. /scratch

The /stage is the location where all the input filesfinclude files get uploaded when user uploads the files
fromtheir local desktopAvorkstation/laptop. It can also be the location where the project folder is mounted
and all users use the input deck of the solvers to submit jobs.

The /scratch is the area ( can be global or local . if local it has to be cross mounted across all the nodes and
back to headnode for MPI jobs ) where jobs are run on the compute nodes, finally after the completion, the
results are copied back to the /stage/<username>/JOBNAME

The /home is the home director of the respective users

The /software is the location where all the applications are deployed

© Altair Engineering, Inc. Proprietary and Confidential. Al rights reserved

n1
192.168.34.2

n2
192.168.34.3

n3
192.168.34.4

92.168.34.9

n9
192.168.34.10

2\ ALTAIR
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Demo
Altair Access Web / Altair Access Desktops

J\ ALTAIR



ALTAIR INSIGHTPRO FOR HPC
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| |

InsightPro is a 24H live monitoring (cluster/jobs/nodes — PBS Pro 2025.2.0 onwards) and reporting
tool for Altair Workload managers ( Altair PBS Pro , Grid Engine, Accelerator)

Helps in

« understanding the utilisation of the cluster and further improve efficiency

« chargeback via its reports

» Its data source can be incorporated with Business Intelligence (BI) tools such as Altair Panopticon,
MS Power BI, Palantir and others

Note: Accounting logs should have good information, which depends on users making a detailed resource request to run their job
gsub —I select=100:ncpus=64:mem=100gb —q cae —| walltime=30:00:00 —I software=radioss —I place=scatter —A crashdept —P
crashtesting

gsub -- /bin/sleep 100

42 J\ ALTAIR
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SUPPORTED PLATFORMS & SYSTEM REQUIREMENTS

« CentOS 7.0 /RHEL 8 /SLES 15 SP5/Rocky 8.8/ Rocky 9 / RHEL 9

4 cores, 16GB RAM, above 500GB preferably SSDs

»  Altair PBS Pro v2022.1.0 and above , Altair Grid Engine 8.7.0 and above , Altair Accelerator 2022.1.0 and above
»  Altair License Manager version15.5 and above

«  Valid license file with “HWInsightProHPCReporting” feature

*  K3s (lightweight Kubernetes [run on one node], small binary , low resource requirement)

* helm (like pip is python package manager, helmis package manager for Kubernetes)

Curl, git, wget

* InsightPro Services needs to be installed on a separate system / host (recommended)

«  Ports : 32443, 32444, 6200, 22

. The InsightPro Server must be reachable, its host IP address and Port number must be resolvable from the HPC complex
head node (InsightPro agent would be running).

*  Upgrade : Overlay upgrade supported, seamless with automatic data migration.

. Installation time: Less than 5 minutes, Agent installation less than a minute

Current version of InsightPro is 2025.3.0
#3 Installer size : 683MB (zipped) , 701MB (unzipped) J\ ALTAIR
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Supported Browsers
InsightPro is supported on the following web browsers.

Windows

* Firefox latest ESR (Only Extended Support Release is supported. Please refer to https://
www.mogzilla.org/en-US/firefox/organizations/)

* Google Chrome latest

* Microsoft Edge

Linux

* Not supported at this time.

0sX

* Firefox latest ESR (Only Extended Support Release is supported. Please refer to https://
www.mozilla.org/en-US/firefox/organizations/)

* Google Chrome latest
* Safari Latest

* Microsoft Edge

J\ ALTAIR
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InsightPro Platform

InsightPro
A

Common InsightPro for HPC InsightPro for License Analytics
A A

Role-based
Access Control

Org Hierarchy

45 2\ ALTAIR



Architecture

% InsightPro Portal

Engineering Managers and
System Administrators

O
m Database

Dev ops

The details are as follows:
* Database - ClickHouse
* Message Broker - Redis
* Container Orchestrator - K3s

* Stream Processor - Benthos

46
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PBS Professional
Altair Grid Engine

Altair Accelerator

Workload Manager
Head Node

/\ ALTAIR
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Sample deployment of InsightPro across PBS Pro Clusters
Live and Offline data is supported, multiple InsightPro agents can be configured on the same WLM server

PBS Server PBS Server

Compute nodes

Compute nodes

InsightPro Server

PBS Server PBS Server

Compute nodes

Compute nodes

47 === 2\ ALTAIR
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InsightPro Server

PBS Server PBS Server

Compute nodes

Compute nodes

InsightPro Server

PBS Server PBS Server

Compute nodes

Compute nodes

48 2\ ALTAIR
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Demo
InsightPro for HPC

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.
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Why NavOps?

51

Nav-igate-Op-eration-s Provides Centralized Global HPC Cloud Operations
DevOps Enabled Software: Full CLI (API)
Easy to Use Ul
Multi: Cloud, Workload Manager and Cluster
«  Single NavOps for All Operational Combinations

Automation Engine Captures:

* Business Logic & Application Requirements

Automation Rules (Automations) Capture Production Requirements
* Leverage Rich Job Meta-Data and PBS Policy to Service Workload

* Ensure Cloud Resources Impact Business Outcomes

Fine grained WLM integration to customize cloud resources for each workload

J\ ALTAIR



Platform, Cloud, WLM, Browser Support & H/W Specification

 Platform

RHEL 7, 8 & 9*
Rocky 8 & 9
SLES 15
Ubuntu 20 & 22
AlmaLinux 8 & 9

Note: Docker 18+, Python 3.6, OpenSSL, jq

e Cloud

AWS
Azure
GCP

OCl
Openstack

* Internet Connection

« Licensing

52

Altair License Manager version 2025.x+ , 2026.x

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved

WLM
* Accelerator 2023.1.0+
« PBS Pro 2024.1.0+, PBS Simulator 2024.1.0+
+ AGE 2024.1.1+
+ SLURM 23.11+

Browser
*  Firefox
« Chrome

« Edge (Chromium)
« Safari*

Hardware
« 8cores, 24GB RAM, 100GB SSD

Note: Recommended

J\ ALTAIR



Important Requirements

53

Altair One Credentials -

Cloud Subscription / Cloud provider account
Cloud Vendor APl Access

Supported Workload managers & versions

Compatible Operating System and hardware
configuration

Altair License Manager / Valid license file

Network Connection
. Pure cloud
*  Hybrid cloud

Golden Image or Default image

*  With cloud-init scripts

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved

The NavOps installer needs your Altair One Marketplace
credentials to log in to the registry.navops.io NavOps
registry. During installation, you will be prompted to either
log in with your username and password for the Altair One
Marketplace or use a Docker config.json identity token for
DevOps purposes. For authentication, you open
https://sso.altair.com/activate?user_code=<unique-code>
in your browser and log in with your Altair One credentials.
3. Updating NavOps To update NavOps, the installer
requires an authentication token. This token is generated
by authenticating with your Altair One Marketplace
credentials, typically by running ./navops-install.sh -|

J\ ALTAIR
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NavOps: Scaling Philosophy

Where? What? Why? When?

Where? \

Cloud Credential

(AWS, Azure, GCP, OCI)

Cloud Environment
(Region, Network, ...)

=) When?
Automation
R eSOUrce (Workload, Quantity, Timing,...) Job
Requests Meta-Data
What? Why?
Node Cl Nodes/Instances N Clust
ode Class » uster
[ (Instance, cloud-init, ...) ]J [ (Workload, Nodes, Role,...) ]

54 J\ ALTAIR



Altair® NavOps®
Any Workload, Any Cloud, Any Scale, Anywhere

AWS
Deployment and

Configuration
(UI/CLI & DevOps/laC)

Cloud
Align Cloud Use with Connectors

App Needs z_ar?d Global Inventory
Business Policies

For All Managed
Automation Cloud Infrastructure
Track and Control

Costs and Budgets

Aligned with Your WLM Fully Observable
Business Structure Connectors Production Platform

AR

Altair Altair Grid Altair PBS Third Party

Accelerator Engine Professional

Q) ALTAIR
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| ]

Example Configurations

Hybrid All in Cloud

Public Cloud Public Cloud

Compute Resources Compute Resources

Firewall

Firewall

PBS Pro

Accelera‘ {or, AGE, I Nav‘(r)ps

(Containerised)
On-Prem HPC Resources

v
Accelerator, AGE, NavOps

PBS‘ ‘Pro (Containerised)

v

Compute Resources

56 J\ ALTAIR



Cost Control

e End-to-End Cost Control

o Create Cost Centers to reflect a customer's organizational needs

« Limit scalability based on # nodes, # cores, burn rate ($/hr) limits

+ Limit scalability based on budget limits (e.g 1000 $ per month)

©)

Cost center

Name
~ Global

>  age-testing

57

Global Cost center
587.28059 $

Budget limit

No budget limit defined

o I

demos-budget-imit |

- Demo cost center
249.2504 $

Deseription Nodes
Overall consumption o
Deployment and Testing o
Demao cost center 07100

071,000

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

o0/50

Estimated

Cost

587.28059

26.19927

2492504

Action

o @D

2\ ALTAIR
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Pre-requisite check
Get an account on Altair One (https://altairone.com)
Install Altair License Manager with valid license file ALM

Install and configure Altair PBS Professional for GraphQL PBS Pro

NavOps
(all on one host)

Install NavOps
Login into the NavOps portal and add the PBS Cluster
Install the NavOps CLI

Install NavOps Workload Integration Component (agent) and create the PBS cloud custom
resources start the agent service

Check the NavOps portal ( Clusters > your pbs cluster name > Cluster Type PBS Pro > State >
READY )

58 2\ ALTAIR
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Installation Protocol — Step 1
WLM and NavOps on two different hosts

PBS Server Host (1) NavOps host (1)

1. Pre-requisite check 1. Pre-requisite check

2. Install Altair License Managerior pointitto remote At License Server) 2. Install Altair License Managerior pointitto remote Atair License server)
3. Install PBS Professional Server » 3. Get an Altair One Account

4. Configure PBS Professional to enable GraphQL 4. Install Altair NavOps

2. Install NavOps Client 1. Login into NavOps Portal and Add a PBS Cluster with a pbs
cluster name
3. Install NavOps Workload Integration Component 4. Check the NavOps portal
(agent) and create the PBS cloud custom resources !» ( Clusters > e clust g
. your pos cluster name

and start the agent service Cluster Type PBS Pro >

State >

READY )

59 J\ ALTAIR
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¢ Cloud Credentials

« Cloud environment Installation ,
configuration and
*  Node Class testing time less
* cloud-init than 60 minutes if
« golden image prerequisites are

ready

* Automation
* Bursting
* Unbursting

« Test
* Manual bursting
* Burst using WLM based the automation rules

60 2\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. Al rights reserved.

Thank you

2\ ALTAIR
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