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1. Introduction

Distributed computing service UM Cluster is a part of the Universal Mechanism software.
The service allows you to perform distributed calculations of scanning projects on computers in
your local network. Calculating a project in parallel can provide significant overall time savings
and significantly improve the efficiency of your network environment.

UM Cluster consists of two parts: client and server. When in this document we use the term
UM Cluster or simply Cluster we mean the distributed computing system as a whole. We will
call the server part of the distributed computing system as UM Cluster Server and the client
part, respectively, UM Cluster Client.

Both the server and client parts of the UM Cluster belong to Universal Mechanism software.

The client part contains all the software components necessary for calculations and does not
require a complete Universal Mechanism to be installed on every client computer. Computers
with the installed client part of the cluster are called client computers.

The license policy of Universal Mechanism does not apply any restrictions on the number of
used client computers, regardless of whether Universal Mechanism is installed on those comput-
ers or not. The client part is distributed as a standalone installation package which you can down-
load via this link: http://www.universalmechanism.com/en/pages/index.php?id=3.

After installation, the client part of the cluster is located in the folder Program Files\UM
Software Lab\UM Cluster Client. The server part of the cluster is located in the folder Pro-
gram Files\UM Software Lab\Universal Mechanism\9\bin.

Compatibility

Server and client parts can be installed on the following operating systems: Windows
7/8.1/10, Windows Server 2008/2012R2/2016/2019. The client part can be installed on any of
the listed operating systems, including the server one.

What we will learn

1.  How to install the client part on computers without installed "Universal Mechanism" using
the UM Cluster Client standalone installation package.

2. Understand at a basic level on which components of the Windows operating system the

UM Cluster depends.

Create lists of computers in UM Cluster Server that will be used in distributed computing.

Check the availability of client computers for the UM Cluster Server.

Install the client part on remote computers using the UM Cluster Server.

Run projects using a UM Cluster.

o gk~ w
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2. UM Simulation and cluster server interaction

In practice, UM Cluster Server is called by UM Simulation if the Distributed Calcula-
tions checkbox is activated. The cluster server will distribute tasks to preconfigured computers,
perform calculations and return the results.

@ UM - Simulation - c:\users\public\documents\um software lab\universal mechanism\9\my projects\scan2\oscillator

File Analysis Scanning Tools Windows Help
22 00 IRE ARDE HoAlfS pEE DB e o BN,
g WP RBEE Bore B

Running processes
Count of processes

E [T] |E Distributed calculations . |

] Turn off computer when project done

Dane 0% (0/27)
[

Figure 2.1. Launch project using cluster

If at the moment of starting calculations the cluster server is not running, UM Simulation
will start it. However, before calling the server from UM Simulation, it is necessary to perform
initial UM Cluster Server configuration.

For the normal functioning of the cluster server, we need to do the following:

1. Install the client part on computers that will be involved in distributed calculations using a
stand-alone installation package.

2.  Create a list of computers that will take part in distributed computing in the UM Cluster
Server program.

3. Check the interaction between server and client parts.

All of these steps will be reviewed in subsequent sections of this document.
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3. Configuring client computers

3.1.1. The main mechanisms of the operating system

UM Cluster Server uses built-in networking mechanisms (services, subsystems) of the
Windows operating system that allows you to interact with client computers remotely.

The client-server interaction means:

o file exchange between server and client computers;

e running the UM Solver on client computers;

e control of experiments execution on client computers.

These system mechanisms allow by default the interaction of computers on the local network
on server operating systems (Windows Server 2008/2012/2016/2019) and usually block it on us-
er systems (Vista, Windows7/8/10).

Here is a list of the main operating system entities that define remote computer access:

UAC (User Access Control);

Server service (Server);

Remote registry service (remoteregistry);

Windows Firewall.
An incorrect state of at least one of these elements on a client computer can lead to the im-
possibility of normal interaction between the server and that client computer. For short, we will
call these four entities USRF, by the first letters of their names.

During the cluster client installation from the stand-alone installation package, optimal set-
tings are applied to the client computer.

Ao

3.1.2. Installing the client part on a computer

To install the client part on a computer in your local network use the following instructions.

1.  Download the standalone client installation package from the Universal Mechanism web-
site: http://www.universalmechanism.com/en/pages/index.php?id=3

2. Launch UMClusterClient.exe file on selected computer.

3. Wait for the installation to finish and restart the computer.

4.  After restarting the computer, make sure that all the labels necessary for configuring the
operating system components are highlighted in green, as shown in Figure 3.1.

If the user operating system on the client computer has been preconfigured, the client can be
installed or upgraded directly from the cluster server.

Network access control on client computers is performed using the UM Monitor program.
After installing the client part, the UM Monitor program is automatically launched every time
when user logs on to the system. By default, it is minimized in the lower right corner of the
screen, next to time.
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B UM Cluster Monitor — | X

Condition Performance Schedule Service Log — Network availability
Permission to remotely use this computer

1.‘ Setting this permission allows the cluster server to perform remote calculations on this computer. However, this does not mean that this
2 computer is open for free access from the network. The credentials for the connection must be registered on the duster server.

Configure Firewall Advrirewall et
Allow use of this computer in distributed computing
Permission applied 25.09.2020 18:03:39

Computer is a member of workgroup CLUSTER UAC Server Registry Firewall
Security settings before installing the cluster client

The use of this computer as an element of a computing duster, in some situations, is accompanied by a decrease in network protection,
The duster monitor saves the state of security settings upon first use. You can return to the initial settings at any time by dicking on

the button below.
Restore this computer initial network protection settings
Restoring complete 25.09.2020 18:28:28
Apply Cancel Hide Close

Mem: 24408/6904 192.168.1.44 (CLUSTER-SRV-01)

Figure 3.1. UM Monitor: control access to client computer

In Figure 3.1. all system components affecting the normal interaction of the client computer
with the cluster server are shown in green. This is the normal state of the computer that the user
should see after installing the client.

Over time, for various reasons, changes may occur on client computers that affect the state of
the USRF components. System mechanisms that block the access of the cluster server to the cli-
ent computer are highlighted in red in Figure 3.2.

Pressing the button Allow use of this computer in distributed computing will setup the
necessary parameters, after that the program will offer to restart the computer. If after a reboot
the access labels are displayed in green, then this computer can be used in distributed computing.

The client computer can be returned to the state before the cluster client was installed at any
time by clicking the Restore this computer initial network protection settings button.
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B UM Cluster Monitor - O X

Condition Performance Schedule Service Log — Network avaiiability

Permission to remotely use this computer

ETO Setting this permission allows the duster server to perform remote calculations on this computer. However, this does not mean that this
computer is open for free access from the network. The credentials for the connection must be registered on the duster server.

Configure Firewall | Advrirewall vl
Allow use of this computer in distributed computing

Permission applied 25.09.2020 18:03:39

Computer is a3 member of workgroup CLUSTER UAC Server Registry Firewall
Security settings before installing the cluster client

The use of this computer as an element of a computing duster, in some situations, is accompanied by a decrease in network protection.
The duster monitor saves the state of security settings upon first use, You can return to the initial settings at any time by dlicking on

the button below.
Restore this computer initial network protection settings
Restoring complete 25.09.2020 18:28:28
Apply \ Cancel . Hide | | Cese

Mem: 24592/6904 192.168.1.44 (CLUSTER-SRV-01)

Figure 3.2. Server and Remote Registry services are not started
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4. Configuring Cluster Server

To properly configure your cluster server for distributed calculations you should create a list
of client computers and check their functionality. UM Cluster Server contains a wizard that
creates a list of client computers, installs the client part of UM Cluster on them and checks the
functionality of components on computers as one action. This section will lead you through the
creation of a simple cluster of three computers including a server. Computers will be added to
the list manually one by one.

Below we consider basic steps for creating a list of client computers.

4.1. Setting up a list of computers

4.1.1. Starting the cluster server for the first time

Start the UM Cluster Server from the Windows main menu: Universal Mechanism 9 x64 >
Tools > UM Cluster Server. When you start the cluster server for the first time, it looks like the
one shown in Figure 4.1. The list of computers is empty. Make sure the server has identified its
computer name, IP-address (in the lower right corner of the window) and the boundaries of the
local network in which it is located.

& UM Cluster server
File List of computers Service Help

Jedl

List of computers & Scanning Computer list wizard | ) Client event logs | @ Remote desktop

\:6 [ i Welcome to UM Cluster Server!

S & "With ths program, the simulation process, diided into many experments, il be executed in paralel on other computers avaiable on your local network. Tris wil sgnificantly reduc the tota task

= ®F  execution time. Instaliation of the software necessary to perform experiments on remate computers is automated and occurs without user intervention. Before you begin, you need to create two lists: a

57) list of user accounts that have rights on remote computers, and a list of computers on which experiments wil be performed. If you have questions about creating these lists, contact your
= system administrator. "

&

Windows accounts
a2 User Windows accounts are not defined

Manage accounts...

Computer list
2  IP-address range
[192.168.1.0 | - [192.168.1.255 | [ Quick LAN Search
Scan filters

[JDo not replace client programs on computers with cluster
[ Skip computers with installed client.
[Jskip existing computers

LEGARROCH

Filters to add found computers to the configuration

[£1Do not add computers with unsuccessful connect

Computer ~ Do not add invisble computers
0s z
Instal date Scan seftins
Model Count of computers explored simukaneously i
stb 4 [ nstall client programs
aseboar
Permissions for project execution are defined by remote users
Scaning
Scaning
Add computers to list ...
Performance
performance Waming! Creation of the list of computers can take some time
Processor
Count
Frequency
Name
< >
Processor utiization (%) 30.09.2020 0:54:55 No computers with installed client are found. Implementation of projects is possible only on the local computer.
30.09.2020 0:54:55 Program started
2 <
A /)
Lk [p—— fpoelas
2 ;
Network traffic (In-Out, kb/s)
10 i
f |
s
o d=== *“—’—'—v—ﬁj ||:1 Number of computers 0 [ Clents installed 0 W Off 0 Wono B Alowed to use 0 M Busy in calculations 0
C\Users\Public\Documents\UM Software Lab\Universal Mechanism\UM Cluster Client\Config\Config5.dls Idle Experiments 120/0 CLUSTER-SRV-01[192.168.1.44) l

Figure 4.1. UM Cluster Server after the first run
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4.1.2. Adding the cluster server itself to the list of client computers

On the left panel, which manages the list of computers and operations on them, the only Add
computer button is available.

Clicking the Add computer button opens the dialog for entering computer parameters. Let's
add the cluster server itself to the list, its address is visible in the lower right part of the UM
Cluster Server window. Since we are adding the same computer where the cluster server is lo-
cated, there is no need to enter a username and password, just enter the IP-address of the com-
puter and its name. After adding the server itself to the list, we have already created a working
cluster, but since the cluster server now can run projects only on the computer on which it is in-
stalled, there is no practical sense to use the cluster in projects.

4.1.3. Adding a remote computer to the list of client computers

Now let's add the computer with previously installed client part to the list. Then we used a
standalone installation package to install a client part on remote computers.

It was described in the Sect. 3.1.2 "Installing the client part on a computer ", p. 5. We need
to know the address of this computer and the login/password of an administrator on that comput-
er. In this document a computer with the address 192.168.1.54 will be added, in your case it will
be a different address.

Below find some notes regarding adding a new computer.

e If you input the IP-address of a computer that actually exists in your local network, then
when you exit the IP-address field, the program will automatically fill-in the computer
name, if this field is still empty. Similarly, when you enter a computer name, the program
will automatically determine its IP-address. There is the following rule: if you know the
name of the computer, start with typing the name; if you know the IP-address, start with
it.

e The program does not allow you to enter duplicate IP-addresses or computer names.

e When entering a username, it is recommended to do it according the template shown in
Figure 4.2.: "COMPUTER_NAME\USER_NAME".

e The list of computers stored between sessions of the program, and later it can be com-
pleted both manually and via re-running the wizard. The list of computers and accounts
associated with them are available only for the UM Cluster program. This data is stored
encrypted and protected by strong cryptographic algorithms.

When typing the password, let's intentionally enter any wrong password.
Now there are two computers in our cluster.
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File List of computers Service Help

Judl o

List of computers &) Scanning Computer st wizard | 3 Client event logs | # Remote desktop
E’d 4 CLUSTER-SRV-01 Welcome to UM Cluster Server!

-. &) "With this program, the simulation process, divided into many experiments, wil be executed in paraliel on other computers available on your local network. This wil significantly reduce the total task execution
S = time. Installation of the software necessary to perform experiments on remote computers is automated and occurs without user intervention. Before you begin, you need to create two lists:  list of user
\9 accounts that have administrative rights on remote computers, and a list of computers on which experiments will be performed. If you have questions about creating these lists, contact your system

administrator. "

55)
®

? Windows accounts | General properties

4 g2 User Windowsacco| ~IP-address ———————————
‘1 ] 192.168.1.54
= Computer name _—
% ChRDUtT kot CLUST-CLIENT-01 |z
% =g IP-addressrang¢ Windows account to connect
192.168.1.0 User name CLUST-CLIENT-01\Solver |
3 — e
s s s B Osow
% [1Do not rep
& [Iskip compu| ~ Contact Information

‘*‘8 [lskip existn offce ]
‘-J Filters to add fo Phidite ‘ ]

0o not add Emai ]
e = el Shive 1
9 Scan setti
Install date Unknown s’ —
Model Count of comput]  Number of processors allowed for use 15
BIOS
Baseboard Emstaldent | 7\ up compliter to pérform cakculitions
[APermissions
Scaning
i Remark
The computer name or TP-address is required for input. The computer name cannot exceed 15 characters.
Performance
Performance Warming! Creation of
Processor
Count
Frequency
Name
< >
Processor utiization (%) 30.09.2020 15:29:52 No computers with nstalled cient are found. Implementation of projects s possble only on the local computer.
30.09.2020 15:29:52 Program started
- 30.09.2020 15:29:06 Program fnished
o 30.09.2020 15:26:26 No computers with installed client are found. Implementation of projects is possble only on the local computer.
o el e o || 3009.2020 15:26:26 Program started
. -

Network traffic (In-Out, kb/s)

50
40 | i
30 e
i S [ Number of computers 1 [ Clients installed 0 W offo mont W Alowed to use 1 W Busy in calculations 0
C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\UM Cluster Client\Config\ConfigS.dls Idle _____Experiments 120/0 _ CLUSTER-SRV-01[192.168.1.44]

Figure 4.2. Addition of a new computer to the list

4.1.4. Choosing computers for projects

You need to tick the checkbox with the computer name to make it involved in the execution
of scanning projects. When you try to select the newly added computer, the system will give an
error highlighted in Figure 4.3.

The error means that the server "does not know" if the cluster client is installed on the newly
added computer. This is not checked when adding a computer.

The server can detect the presence of a client on a remote computer in two ways: get the pa-
rameters of this computer or perform a forced reinstallation of the client on this computer.

Let's try to request the parameters of the computer we just added by clicking on the Explore
computer hardware button highlighted in Figure 4.4.

Remember, we intentionally entered the wrong password, so when connecting to the comput-
er, the program returned the Invalid username or password error. The server event log is locat-
ed at the bottom of the server window, see Figure 4.4. Operation failed.

All cluster components are closely related to the services of the Windows operating system.
If there is no access to these services or services work abnormally, you can see a message with
an error code and its description in the main program event log or in context controls. This is
usually enough to identify the problem and fix it.
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& UM Cluster server

File List of computers Service Help

JwElo

List of computers @ scanning | [T computer ist wizard | [ Clent event logs | & Remote desktop |
E M CLUSTER-SRV-01 ‘Welcome to UM Cluster Server!

LJ| & cLusT-CLIENT-01 [ Wth this program, the simubtion process, diided nto many experiments, wil be executed in parallel on other computers avaiable on your local network. This wil signficantly reduce the total task execution
time. Instalation of the software necessary to perform experiments on remote computers is automated and occurs without user intervention. Before you begin, you need to create two lsts: a st of user
accounts that have administrative rights on remote computers, and a list of computers on which experiments wil be performed. IF you have questions about creating these lsts, contact your system
administrator. "

® =

%‘? Windows accounts

gy User Windows accounts are ot defined

418 [ Manage accounts...

& Computer st

“ 1P-address range

[192.168.1.0 | -[192168.1.255 | [ Quick LAN Search

A e
ﬁ (100 not replace cient programs on computers with cluster

) [skip computers with installed client
m [Jskip existing computers

: Filters to add found computers to the configuration

L [41Do not add computers with unsuccessful connect

Computer = [41Do not add invisble computers

0s S i

Install date Unknown e

Model Count of computers explored smultaneously

:’°5h 5 Alnstal cient programs

i [EAPermissions for project execution are defined by remote users

Scaning

Scaning !

| Add computers to It ...

Performance

Performance Wamning! Creation of the list of computers can take some time

Processor

Count

Frequency

Name

Physical memory v

>
Processor utiization (%) 30.09.2020 16:03:48[Cluster client s not nstalled on computer CLUST-CLIENT-01, Computer selection s not possbk
30.09.2020 15:29:52 o Computers Witk Terit are found. Tmplementation of Projects & possble only on the local computer.

o 30.09.2020 15:29:52 Program started

2 30.09.2020 15:29:06 Program finished

» T/ \— 30.09.2020 15:26:26 No computers with installed clint are found. Implementation of projects is possble only on the local computer.

& 30.09.2020 15:26:26 Program started

[ Number of computers 2 [ Clents installed 0 W offo Won2 M Alowed to use 1 M Busy in calculations 0

C\Users\Public\Documents\UM Software Lab\Universal Mechanism\UM Cluster Client\Config\Config5.dls

Idle Experiments 120/0 CLUSTER-SRV-01[192.168.1.44]

Figure 4.3. Unable to use a computer in distributed calculations

& UM Cluster server
File List of computers Service

Jmd o

Help

List of computers @ scanning | [T Computer ist wezard Clent event logs | ™ Remote desktop
A CLUSTER-SRV-01 Welcome to UM Cluster Server!
g "With this program, the simulation process, divided into many experiments, will be executed in parallel on other computers avaiiable on your local network. This wil significantly reduce the total task execution
remote computers is automated and occurs without user intervention. Before you begin, you need to create two lists: a st of user accounts that have administrative rights on remote computers, and a lst 0
questions about creating these lists, contact your system administrator.
Computer parameters (CLUST-CLIENT-
General parameters  Components
R omes ot Network parameters "
gy User Windows accounts are TP-address ek
Name CLUST-CLIENT-01
| | | Computer availability
¥ Delay (ms) Less then 1 ms
Compiltay et Interaction Could not connect to computer 192.168.1.54. System retumed
o IP-address range Connect to service manager Error: 5 (OTkasako B AocTyne) No access to service management
1 System registry Problem with remote registry. Error accessing service: [5] Descripti
On time
Scan filters
System
(Do not replace clel | gperating system
[J'skip computers Witl | 1nceall date
[ skip existing compy | capacity
Fiters to add found cof | ~°"PU
Model
Do not add comput | panufacturer
Computer Do not add invisblel | b essors
05 - Processor
Trstal date Unknown Sl setncy Count
‘Model Count of computers expl | Frequency
B1os Install client progra Physical memory
Baseboard Dhysical
Permissions for proj Yslcel memory.
Scariing Base board
Scaning I 4 | B10S verson
Performance | | BIOS release date
Performance Warning! Creation of the ist] | Baseboard manufacturer
Processor Baseboard
Count System drive
Frequency Sze &
Name < 2
Physical memory
Physical memory
Close
< >
Processor utiization (%)
[SEEORO8 VTR NONCI0BTENA WA N3DONS,
30.00.2020 16.03:46 Custer chent i not nseled on computer CLUST.CLIENT-01. Computer seection & not possble.
30.09:2020 15:29:52 No computers with instaled cient are found. Implementation of projects is possble only on the local computer.
30.09.2020 15:29:52 Program started
30.09.2020 15:29:06 Program finished
30.09.2020 15:26:26 No computers with installed clent are found. Implementation of projects is possible only on the local computer.
30.09.2020 15:26:26 Program started

[ Number of computers 2

[ Clients installed 0 W offo WOon2 W Allowed to use 1 M Busy in calculations 0

'C:\Users\Public\Documents\UM Software Lab\Universal

Mechanis

\UM Cluster Client\Config)\Confic

5.dls

Idle

CLUSTER-SRV-01[192.168.1.44]

Figure 4.4. Access to the computer was denied while getting its parameters
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Select the added computer in the list, double-click on it and in the appeared computer proper-
ties window replace the password with the correct one. Now try to get the computer parameters
again.

In Figure 4.5 you can see that the connection to the remote computer was completed without
errors and the cluster server was able to determine hardware parameters of this computer.

Now we can select this computer, and it will be involved in distributed computing.

ervice H
List of computers @ scanning | [ computer st wizard | () Client event logs | M Remote desktop
‘;d [] 4 CLUST-CLIENT-01 Welcome to UM Cluster Server!

W | /] B3 CLUSTER-SRV-01 g "With this program, the smulation process, dvided into many experiments, wil be executed in paraliel on other computers avaieble on your local network. This wil significantly reduce the total task execution time. 1
[l = remote computers s automated and occurs without user intervention. Before you begin, you need to create two lists: a list of user accounts that have administrative rights on remote computers, and a list of compi
5 Questions ab Pk pa bt B ct e ch AR a N A Ao R e

ld Computer parameters (CLUST-CLIENT-01)

> General parameters System settings Components Network adapters
© : Network parameters
% Windows accoul | 1p ;e 192.168.1.54
gy UserWindoW | name CLUST-CLIENT-01
Delay (ms) Less then 1 ms
% Computer list | | Interaction oK
o IP-addres{ | Connect to senvice manager oK
% = o214 | System reasty oK
= | on time 30.09.2020 15:23:44
r\; Scan filte | System
[Ipor | Operating system Windows 10 Pro 2004

< [skp| | Install date 19.09.2020 21:13:01
z% Dlski| | Capacity 64 bit
o5 Computer

! Filters to 3 | podel System Product Name
Zbon | Manufacturer System manufacturer
Bormplies Dor| | Processors

o8 Wit 10/075 2004 _— Processor Intel(R) Core(TM) 7-3820 CPU @ 3.60GHz (Intel64 Family 6 Model

Instal date 19.09.2020 21:13:01 i sell]|| ot o

Model System Product Name Count of ¢ | Freauency 3602MHz

» Physical memory
BIOS ALASKA - 1072009 4701 Arr e
Baseboard POX79 Physical memory 17.12GB
[Arem|
Scaning Base board
Saning 10 BIOS version ALASKA - 1072009 4701 American Megatrends - 4028D
e fomrareE BIOS release date 05/06/2014
e 5 Waming! Crej | B252board manufacturer ASUSTeK COMPUTER INC.
Baseboard POX79
Processor
System drive

Count: 8

Frequency 3602~Mhz She TR

Name Intel(R) Core(TM) 7-3820 CF

Physical memory

Physical memory 17.12 GB Close
<

Processor utiization (%) 30.09.2020 20:06:33 Computer parameters received successfully

30.09.2020 20:06:33 Successfully connected to computer 192.168.1.54
30.09.2020 20:06:11 No computers with instaled clent are found. Implementation of projects is possble only on the local computer.

10 30.09.2020 20:06:11 Program started

5 30.09.2020 19:55:44 Program finished

i 30.09.2020 19:16:02 Could not connect to computer 192.168.1.54. System retumed error: [1326]. Description: [HesepHoe uMs nons308aTens i napons).
30.09.2020 18:53:33 Could not connect to computer 192.168.1.54. System returned error: [1326]. Description: [HesepHoe s N0Ns308aTeNs WAM Napofis].

Network traffic (In-Out, kb/s) 30.09.2020 16:03:48 Cluster client is not installed on computer CLUST-CLIENT-01. Computer selection is not possile.

30.09.2020 15:29:52 No computers with installed client are found. Implementation of projects is possble only on the local computer.

200 20:09.2000,15:29:52 Proatam stacted

100

o [ Number of computers 2 [ Cents installed 0 M off0 mon2 I Alowed to use 1 W Busy in calculations 0
C\Users\Public\Documents\UM Software Lab\Universal Mechanism\UM Cluster Client\Config\Config5.dls Idle Experiments 120/0 CLUSTER-SRV-01[192.168.1.44]

Figure 4.5. Computers hardware parameters

4.1.5. Adding a third computer to the cluster

Add one more computer pre-configured using the UM Monitor program into the cluster.
This document will add a computer with the IP-address 192.168.1.38, in your case it will be a
different address.

To do this, you should repeat the steps described in the Sect. 3.1.2 "Installing the client part
on a computer”, page 5 and Sect. 4.1.3 "Adding a remote computer to the list of client computers
", page 9. Tick the check box with this computer name in the list of computers to include it into
distributed computing after checking its availability as described in section in Sect. 4.1.4
"Choosing computers for projects”, page 10.

You now have three computers on your list, including the cluster server.
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4.1.6. Forced installation of the client part on remote computers

Now when we have three newly created and validated computers in our cluster, the operation
of forced reinstallation of client components is not necessary, and we can already start executing
distributed projects.

However, working with the cluster in the future, you will have to perform this operation from
time to time. The reason is that you are working on a distributed system. You cannot rely on the
fact that client computers will be in a usable state after some time.

When the cluster server checks the computers and reinstalls the client components, you can
be sure that all computers on your list are ready for use in distributed computing. If during the
installation process problems are detected on any of the computers, it will lose the status of the
client computer, and you will find out about this not during the execution of the project, but in
advance.

To install client programs, use the following steps.

1.  Select all computers in the list using the Ctrl+A keys.
2.  Click the Install client programs to computer button (Ctrl + 1).

The server will install (reinstall) client programs on computers. This action will be performed
for all selected computers, even for those computers whose versions of client components match
the versions on your server.

& UM Cluster Server — g X
File List of computers Service Help

JsHl O —_—

List of computers @& scanning | [ Computer st wizard || T Computers I ) Client event logs | ™ Remote desktop

[ 4 CLUST-CLIENT-01 |Passed 3 from 3 |
= il e

[ 4 cLusTER-V-01
Full log of instaliation

Q

30.09.2020 22:06:25 Computer model DEXP Mars E184 ~
30.09.2020 22:06:25 Number of processors 4
30.09.2020 22:06:25 Processor manufacturer lr\tel(R) Core(TM) 57400 CPU @ 3.00GHz
30.09.2020 22:06:25 Physical memory siz
30.09.2020 22 Checking cumDonents
30.09.2020 22 Computer 192.168.1.44 component [Custer Server]. The component was found, but its version was not detected.
30.09.2020 22: Computer 192.168.1.44 component [Solver]. Versions match [9.5.0.27]
30.09.2020 22 Computer 192.168.1.44 component [Monitor]. Versions match [2.1.0.99]
30.09.2020 22 Computer 192.168.1.44 component [Agent]. Versions match [2.1.0.124]
Computer 192.168.1.44 component [Events Library]. Versions match []
Computer 192.168.1.44 component [CtrPanelDI]. Versions match [0.10.0.0]
The operation is not appiicable to your own computer (192.168.1.44)
Instaling components is completed

1)

VSV

Ty
)

30.09.2020 22:
30.09.2020 22.
30.09.2020 22:
30.09.2020 22;
30.09.2020 22:06:25

30.09.2020 22:06:24
30.09.2020 22:
30.09.2020 22:
30.09.2020 22;
30.09.2020 22:
30.09.2020 22;
30.09.2020 22
30.09.2020 22:
30.09.2020 22:

Host 192.168.1.54.  Work Started at 30.09.2020 22:06:24.

Host s reachable on the network. Response time 2 ms. (ASUSTek COMPUTER INC.)
Successfully connected to computer 192.168.1.54

Computer name CLUST-CLIENT-01

Computer parameters:

Operating system Windows 10 Pro

Computer model System manufacturer System Product Name

Number of processors 8

Lo AR & o Qe

Computer 30.09.2020 22: Processor manufacturer Intel(R) Core(TM) i7-3820 CPU @ 3.60GHz
30.09.2020 22 Physical memory sze 17.
o8 Whilais 10 pro 2oy 30.09.2020 22: Checking components..
Install date 19.09.2020 21:13:01 30.09.2020 22: Computer 192.168. onent [Cluster Server]. The component was found, but its version was not detected.
Model System Product Name 30.09.2020 22 Computer 192.168.1.54 component [Solver]. Versions match [9.5.0.27]
30.09.2020 22: Computer 192.168.1.54 component [Monitor]. Versions match [2.1.0.99]
s ALASKA - 10720094701 by 30.09.2020 22: Computer 192.168.1.54 component [Agent]. Versions match [2.1.0.124]
Baseboard POX79 30.09.2020 22 Computer 192.168.1.54 component [Events Library]. Versions match ]

30.09.2020 22 Computer 192.168.1.54 component [CtrPanelDI]. Versions match [0.10.0.0]

30.09.2020 22:06:27 Fie [C:\Program Fiies\UM Software Lab\UM Cluster Client\umsolver.exe] was copied successfuly
Scaning 8\0 30.09.2020 22:06:27 Fie [C:\Program Fiies\UM Software Lab\UM Cluster Client\CtrPanelDILdI] was copied successfuly
30.09.2020 22:06:27 Fie [C:\Program Files\UM Software Lab\UM Cluster Client\umevents.dI] was copied successfull

Scaning

o 30.09.2020 22:06:29 Ciient removed successfully on computer 192.168.1.54
Performance 30 30.09.2020 22:06:29 Fie [C:\Program Fiies\UM Software Lab\UM Cluster Client\clustsrv.exe] was copied successfuly
30.09.2020 22:06:30 Client installed successfully on computer 192.168.1.54
Processor 30.09.2020 22:06:32 Registry key [ Mechanism Soft: L \Notify] on computer 192.168.1.54 deleted successfuly
Count 8 30.09.2020 22:06:32 Registry key [ Mechanism 7] on computer 192.168.1.54 deleted successfuly
EAGHERET 3602~Mhz 30.09.2020 22:06:33 Fle [C:\Program Fies\UM Software Lab\UM Cluster Cient\UmMonicor.exe] was copied successfully
30.09.2020 22:06:33 Fie [C:\Program Fies\UM Software Lab\UM Cluster Cient\UMMonitor.enu] was copied successfuly
Name Intel(R) Core(TM) 7-3820 Ct 30.09.2020 22:06:33 All necessary upgrade operations completed successfuly.
Phiysical sémory 30.09.2020 22:06:33 Rechecking component statu:
30.09.2020 22:06:33 Computer 192.168.1.54 component [Cluster Server]. The component was found, but its version was not detected.
Physical memory 171268 30.09.2020 22:06:33 Computer 192.168.1.54 component [Solver]. Versions match [9.5.0.27]
30.09.2020 22:06:33 Comouter 192.168.1.54 comoonent [Monitor]. Versions match [2.1.0.991 ¥
< >
Processor utiization (%) 30.09.2020 21:38:13 Computer parameters received successfuly ~

30.09.2020 21:38:13 Successfully connected to computer 192.168.1.38

30.09.2020 20:06:33 Computer parameters received successfuly

30.09.2020 20:06:33 Successfully connected to computer 192.168.1.54

30.09.2020 20:06:11 No computers with installed ciient are found. Implementation of projects is possble only on the local computer.

30.09.2020 20:06:11 Program started

30.09.2020 19:55:44 Program finished

30.09.2020 19:16:02 Could not connect to computer 192.168.1.54. System returned error: [1326). Description: [HesepHoe uMA no/k308aTens uan napos).

40

Network traffic (In-Out, kb/s)

£ p 30.09.2020 18:53:33 Could not connect to comouter 192.168.1.54. Svstem returned error: [13261. Descriotion: [HeBeDHOe WMs NONL30BATENS WM NADOAL]. 2
BFSSERERSTINEFS NP/ (¢ [ Number of computers 3 [ Clents installed 3 W offo Mon3 M Alowed to use 1 W Busy in calculations 0
Ci\Users\Public\Documents\UM Software Lab\UnlversaI Mechamsm\l’JMiaus(er Cllent\Conflq\Ct;nfl&JS dls Idle 'Exuerimems 150/0 'C7LU5TER—SVR\7/'—071f@izjéé.lu']

Figure 4.6. Installing (updating) client programs from the cluster server
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During the installation of client components, the cluster server performs a detailed registra-
tion of all events. In case of errors, detailed information about them will also be recorded in the
protocol.

The installation procedure is parallelized, takes a few seconds, does not require rebooting
remote computers and does not cause any discomfort for users working on these computers in-
teractively.
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5. Preparing to launch a project

We have created a simple cluster of three computers and made sure that the client compo-

nents are working. We are ready to launch projects. All aspects of UM Cluster operation, its set-
tings, project execution are described in detail in the 23rd Chapter of the UM User's Manual.
There are several important points to mention in this document.

The calculation progress is configured by settings on the server and client side. The default
settings are optimal for small projects. By default, the cluster server also takes part in the
calculations as a client. In our example, when a cluster includes a small number of comput-
ers, its participation in the calculations is quite normal. But as the number of client comput-
ers grows, the server requires more and more system resources to manage the computation
process, and its share in the total amount of computations decreases. Therefore, if 10 or
more computers are used in the project, it is recommended to disable the Allow this com-
puter to be used as a cluster client in the UM Cluster Server settings, see Figure 5.1.
Both when installing the client part from a stand-alone installation package, and when in-
stalling it remotely from the cluster server, all processors are allowed to run projects. This
can be inconvenient for interactive users during the execution of projects. The number of
processors allowed for use to the cluster can be limited individually for each computer, both
on the client and on the server side.

All the main components of the cluster, such as server, monitor and agent, register important
events in a special system event log that is created when the client program is installed on
the computer. The contents of the log can be viewed both by standard means of the operat-
ing system, and directly from the cluster server.

The cluster server at the beginning of the project execution can turn on remote computers
over the network and turn them off after the completion of calculations. As a rule, in user
operating systems, the ability to remote power on is disabled. Client computers must be pre-
configured to enable this feature.

Now we allow the server to use half of its available processors to perform calculations using

the UM Monitor program. To do this, follow the instructions below.

Open the UM Monitor program, which is minimized in the lower right corner of the screen
by default.

Go to the Schedule tab.

From the Templates drop-down list, select Allow half number of processors, see
Figure 5.2.
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General Scan  Address Exclusions

Level for logging operations |Debug v |

Event log size for every computer

Number of packets for determining computer avaifability

I[_Z] Allow this computer to be used as a cluster client |
[ Hide passwords
[[JHide to tray
[ Sound notifications
[ Prompt: for software installation
[ warn about the absence of selected clients
[ Use bug report

The position of the main window when receiving a task

'Without change v |

= ==

Figure 5.1. Cluster server settings. The cluster server will also do the calculations.

B UM Cluster Monitor — O X
Condition Performance Schedule Service Log  Network availability

Daily schedule permissions

"ﬁ You can set up a flexible plan of permissions for remote using of CPU {cores) of your computer taking into account specific character of
- your work on this computer.

Number of proci s all d for each hour of the day
0123-1567891011121314151617181920212223}

Templates

Allow half the number of processors v
Prohibit all

Permit all

Allow all during the day, prohibit allin the night

Allow all in the night, prohibit all during the day

Allow one processor
Allow half the number of processors

Aoy Cncel | | Hide
Mem: 23388/9268 192.168.1.44 (CLUSTER-SRV-01)

Figure 5.2 UM Monitor: Daily CPU Usage Permission
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6. Launch of the project

From the UM Simulation program, we will launch a simple demo project, see Figure 2.1.

One of the computers we have added during the project execution will be automatically pow-
ered on over the network (see Figure 6.1), since the permission for this operation is set in the
computer properties, see Figure 4.2, checkbox Wake up computer to perform calculations.

Statistical information about the finished experiments projects is displayed on the Solved
projects tab, see Figure 6.2.

More details about the distributed computing system can be found in the 23rd Chapter of UM
User's Manual.

& Scan. 44% = o X
File List of computers Service Help

Vel o

List of computers [ @ scanning Computer Ist wzard | 4 Computers | ) Cient eventlogs | ™ Remote desktop |

‘;d JcLUST-CLEENT-01 [[I| Active phase ' soved projects
0 | & d cLusTer-sRv-01

£ | awsTerv-01 Projects
S 7] Q|p Progress % Status Beginning time Sent Received Project directory A
o N 27 of 27 (10... Marked for removal 01.10.2020 15:32:09  12.15MB 108.01 MB C:\Users\Public\Documents\UM So
@1 12 0f 27 (44... Executing 01.10.2020 15:33:50  8.88 MB 48.01 MB C:\Users\Public\Documents\UM So
v
< >

Executing experiments (grouped by computers)

0
>
:@ D Progress % Status Start execution Sent Received Unique identificator ~ ~
% Computer [Name: CLUSTER-SRV-01] [IP-address: 192.168.1.44]
SResonance 12 — 58%  Scaning ... 01.10.2020 15:34:30 15.81 Kb {D1297702-920841E7-
% SResonance 14 — 58%  Saaning ... 01.10.2020 15:34:30 15.81 Kb {F58311AC-6F6A4F46-
Computer [Name: CLUSTER-V-01] [IP-address: 192.168.1.38]
f;: 5 Free vibrations 9 | 55%  Scaning ... 01.10.2020 15:34:30 108 MB {68EC2387-77BF4B86-
SFree vibrations 15 0%  Scaning ... 01.10.2020 15:34:33  1.08 MB {14CDCCC3-79C247B4-
fﬁ Computer [Name: CLUST-CLIENT-01] [IP-address: 192.168.1.54]
. 5P Resonance 11 I | > scning ... 01.10.2020 15:34:18 15.81 Kb {D75A0A6E-88B6-4CC4
/
5 Resonance 3 I o+ scning ... 01.10.2020 15:34:18  15.81 Kb {7B1826C4-B1BE4ECF-
7 S Free vbrations 11 I | o5%  Scaning ... 01.10.2020 15:34:18  1.08 MB {8C6ADCCB-CSAB4E29.
q 5 Resonance 1 » " 52%  Scaning ... 01.10.2020 15:34:21 15.81 Kb {E4164451-D477-4463-
S/Resonance 6 || 52%  Saning ... 01.10.2020 15:34:21  15.81Kb {E49EDC12-2E4B-4B22-
Computer SFree vibrations 6 F =a 53%  Saning ... 01.10.2020 15:34:21  1.08 MB {AFFOBEAE-SFC7-496F-
o0s Windows 10 Pro 2004 SResonance 16 F 52%  Saning ... 01.10.2020 15:34:21  15.81Kb {6537FCCS-C1EB4736-
Instal date 19.09.2020 21:13:01 S Free vibrations 10 || 53%  Scaning ... 01.10.2020 15:34:21  1.08 MB {F017897E-120B4CF7- ¥
Model System Product Name < 2
BIOS ALASKA - 1072009 4701 Arr
Baseboard POX79 Task time alocation 6
Seniig 01.10.2020 15:33:50 Experiment number: 1. ID: {AFFOBEAE-5FC7-496F-OF0D-E1F508BD06C9}. A
Scaning 8\8 01.10.2020 15:33:50 Task: {D11226A4-756A-4604-9944-57A701DBASBE}
S 01.10.2020 15: Model: C:\Users\Public\Documents\UM Software Lab\Universal Mechanismi¢
01:10.2020 15:33:50 Fie: Ci\Users\Publc M Software L
Performance 30 (Do xshangev %] 01.10.2020 15: Experiment inttiaized successfully
——— g i exchange 01.10.2020 15: Watting for free processor...
= 01.10.2020 15 The free processor was found on computer [192.168.1.54]
Count 8 01.10.2020 15:34:21 The number of seconds it took to connect and check the state of the cor
e 3602~Mhz 01.10.2020 15:34:21 Preparing for the experiment is successful
01.10.2020 15: File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\0\
Name Intel(R) Core(TM) i7-3820 C < - 01.10.2020 15: File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\}
PRy i 01.10.2020 15:34:21 File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanismio\h
01.10.2020 15: File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\0\h
Physical memory 17.12GB 01.10.2020 15:34:21 File [C:\Users\Public\Documents\UM Software Lab\Universal MechanismiQ\t
N1 10 2020 152471 File [0\ leara\PihliF\Nnrimantcll IM Safrwara | ab\lInivarcal Marhaniemioln Y
< > S 2
Processor utiization (%) 01.10.2020 15:33:50 Task [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\My projects\scan2\netjob.txt] created ~
01.10.2020 50 The task [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\My projects\scan2\netjob.txt] is being created. This may take some time ...
01.10.2020 50 Processing project C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\My projects\scan2\netjob.txt. Project type: [ordinal]
01.10.2020 50 Method of accounting for alowed processors: [Defined by client]
01.10.2020 50 A power on command has been sent to computer 192.168.1.54. Attempts to connect to it will start in [25] seconds. (The delay is defined by the program settings)

50 WOL is enabled. Power on computers...

01.10.2020 19 Powering off the computers finished
Network traffic (In-Out, kb/s) 01.10.2020 15:33:19 Computer 192.168.1.54 powered off successfully
. 01.10.2020 15:33:17 Powerina off the comouters started... V.
5 000
4\ e e ‘ [ Number of computers 3 [ Clients installed 3 W offo Wono M Allowed to use 3 M Busy in calculations 3
C\Users\Public\Documents\UM Software Lab\Universal Mechanism\UM Cluster Client\Config\ConfigS.dls Scan. Experi 120/15 CLUSTER-SRV-01[192.168.1.44]

Figure 6.1. Project execution
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B UM Cluster Server

File List of computers Service Help

usHl O

List of computers [@ scanning | Computer ist wizard | % Computers | ) Clent event logs | 4 Remote desktop |
LEB 2 CLUST-CLIENT-01 Actve phase [Sohed projects|
4 M cLUSTER-SRV-01
= |4 4 CLUSTERV-01 Tasks
D Execution time Beginning time Finish execution Sent Received Project directory Unique identifier
0 10 secs 01.10.2020 15:33:07  01.10.2020 15:3... 12.15MB 108.01 MB C:\Users\Public\Documents\UM Software Lab\Uni... ~ {304EBA2F-F30E-<49D5-87E4
1 11 secs 01.10.2020 15:34:47  01.10.2020 15 12.13 MB 108.01 MB C:\Users\Public\Documents\UM Software Lab\Uni... ~ {D11226A4-756A4694-994
< >
Completed experiments (grouped by tasks)
Model ol Status Computer Execution time Creation time Start execution Finish time Time
Resonance 4 Completed successfully ~ CLUST-CLIENT-01(192.168.1.54) 20 secs 01.10.2020 15:32:09  01.10.2020 15:32:48  01.10.2020 15:33:13 3sec
Resonance 1 Completed successfuly  CLUST-CLIENT-01(192.168.1.54) 20 secs 01.10.2020 15:32:09  01.10.2020 15:32:48  01.10.2020 15:33:13 3 sec
Free vibrations 12 Completed successfully  CLUST-CLIENT-01(192.168.1.54) 20 secs 01.10.2020 15:32:08  01.10.2020 15:32:48  01.10.2020 15:33:13 3 sec
Free vbrations 8 Completed successfully  CLUST-CLIENT-01(192.168.1.54) 20 secs 01.10.2020 15:32:08  01.10.2020 15:32:51  01.10.2020 15:33:13 1 sec
Free vibrations 15 Completed successfully ~ CLUSTER-SRV-01(192.168.1.44) 10 secs 01.10.2020 15:32:08  01.10.2020 15:33:03  01.10.2020 15:33:13  Less!
Free vibrations 11 Completed successfuly  CLUSTER-V-01(192.168.1.38) 10 secs 01.10.2020 15:32:08  01.10.2020 15:33:07  01.10.2020 15:33:17  Less
i C:\Users\Public\Doc: Software Lab\Universal projects\scan\netjob.bt
Free vibrations 12 Completed successfuly  CLUSTER-SRV-D1(192.168.1.44) 10 secs 01.10.2020 15:33:50  01.10.2020 15:33:53  01.10.2020 15:34:04  Less |
5 Resonance 8 Completed successfully ~ CLUSTER-SRV-01(192.168.1.44) 10 secs 01.10.2020 15:33:50  01.10.2020 15:33:53  01.10.2020 15:34:04  Less
= Resonance 9 Completed successfuly  CLUSTER-V-01(192.168.1.38) 10 secs 01.10.2020 15:33:50  01.10.2020 15:33:53  01.10.2020 15:34:04  Less1
g Resonance 4 Completed successfully ~ CLUSTER-V-01(192.168.1.38) 10 secs 01.10.2020 15:33:50  01.10.2020 15:33:56  01.10.2020 15:34:07 Lesst
Resonance 2 Completed successfully ~ CLUSTER-SRV-01(192.168.1.44) 10 secs 01.10.2020 15:33:50  01.10.2020 15:34:05  01.10.2020 15:34:16 Less |
Computer Free vibrations 8 Completed successfully ~ CLUSTER-V-01(192.168.1.38) 10 secs 01.10.2020 15:33:50  01.10.2020 15:34:05  01.10.2020 15:34:16  Less|
0s Windows 10 Pro 2004 Resonance 15 Completed successfully ~ CLUSTER-SRV-01(192.168.1.44) 10 secs 01.10.2020 15:33:50  01.10.2020 15:34:05  01.10.2020 15:34:16  Less!
Instal date 19.09.2020 21:13:01 Resonance 10 Completed successfuly  CLUSTER-V-01(192.168.1.38) 10 secs 01.10.2020 15:33:50  01.10.2020 15:34:08 ~ 01.10.2020 15:34:19  Lessty
Model System Product Name i 2
BIOS ALASKA - 1072009 4701 A
Baseboard POX79 Task time allocation Experiment 6
Srahing 01.10.2020 15:33:50 Experment number: 1. ID: {AFFOBEAE-SFC7-406F-9FOD-E1FS08BD06CO}. A
Scaning 8\l 01.10.2020 15:33:50 Task: {D11226A4-756A-4694-9944-57A701D8ABBE}
Perfarmarnce 01.10.2020 15:33:50 Model: C:\Users\Public\Documents\UM Software Lab\Universal Mechanismi¢
“Wating forres processor5a ) 01.10.2020 15:33:50 Fie: C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\0\V
Performance 30 01.10.2020 15:33:50 Experiment initialzed successfully
- 102030 12333 Wakk f Fee ovam
01.10.2020 15:34:20 The free processor was found on computer [192.168.1.54]
Count 8 01.10.2020 15:34:21 The number of seconds it took to connect and check the state of the cor
Frequency 3602~Mhz 01.10.2020 15:34:21 Preparing for the experiment is successful
01.10.2020 15:34:21 File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\h
Name Intel(R) Core(TM) 7-3820 G — 01.10.2020 15:34:21 File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\o\h
Physical memory Y 01.10.2020 15:34:21 File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\9\h
01.10.2020 15:34:21 File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanismio\h
Physical memory 17.12 6B 01.10.2020 15:34:21 File [C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\Q\h
N1.10 2070 15-34-21 Fila [C-\l1care\Puhlir\Nariimanta\l IM Snfrwars | 3h\lInvercal Marhaniemiaih ¥
< > < >
Processor utiization (%) 01.10.2020 15:35:00 Powering off the computers finished ~
01.10.2020 15:35:00 Computer 192.168.1.54 powered off successfuly
01.10.2020 15:34:58 Powering off the computers started...
01.10.2020 15:34:58 Task [C:\Users\P JM Software Lab\Universal | 2\netjob.txt] is completed
01.10.2020 15:33:50 Task [C:\Users\P IM Software Lal y \netjob.txt] created
01.10.2020 15:33:50 The task [C:\Users\Public\Documents\UM Software uh\Umversal [ i 2\netjob.txt] is being created. This may take some time ..
01.10.2020 15:33:50 Processing project C:\Users\P: JM Software Lab\Universal & j 2\netjob.txt. Project type: [ordinal]
Network traffic (In-Out, kb/s) 01.10.2020 15:33:50 Method of accounting for alowed processors: [Defined by clent]
= 01.10.2020 15:33:50 A power on command has been sent to comouter 192.168.1.54. Attemnts to connect to it will start in [251 seconds. (The dela is defined by the proaram settinas) v
" W, =, N -
R < [0 Number of computers 3 Clients installed 3 W off1 Won2 W Alowed to use 3 W Busy in calculations 0

C:\Users\Public\Documents\UM Software Lab\Universal Mechanism\UM Cluster Client\Config\Config5.dls Idle

Experiments 120/0 CLUSTER-SRV-01[192.168.1.44]

Figure 6.2 Information about completed projects



