Aarhus GeoSoftware

Aarhus Batch Inversion setup guide

Aarhus Batch Inversion setup guide

& Select Hosts for Inversion - O *
Hosts {(Awvailable/Total CPUS) Running jobs
% :ggg?lj;r ‘LZCELP.ILSJS Mame User CPUs Inversion Type DataType QueueTime Host Active Time ~ #Models
TokeRunner 4 / 4 CPUs Toke_GCM_AE_I40_604040250 Toke 1 LcI DTGCM 00:02:54  AGS5S  00:02:48 15359
Toke_GCM_AE_I41_604066828 Toke 1 LCI OTGCM 00:02:27 AGSS 00:02:21 15359
Toke_GCM_AE_I42_604090312 Toke 1 LCI OTGCM 00:02:04 AGS07  00:01:58 15359
Toke_GCM_AE_I43_604112093 Toke 1 LCI OTGCM 00:01:42 AGSS 00:01:36 15359

Number of processors Continue || Cancel

100.0 Datum : WG4 ~

Aarhus UTM zone : 32

EPSG @ 32632
User Name : Toke

B atCh Level2 Name : GCM_AE_T40
Level3 Name :

= Inversion Mame : GCM_AE_I40
I nve rs Io n Reference distance : 1.00
@ Section length : 100000
Max sounding gap : 100000
Power law dependency : 0,75

Iteration Time: 00:00:07 g Max number of iterations : 50
Total Inversion Time: 00:04:00 Bz Mumber of processors : 2
[ AarhusIny confile path @

\AG55\AarhusRunnerAGS5\Toke _GCM_AE_T40_504040250\GCM_AE_
140.con
1.0 Minimum number of datapoints : 2
Model number: 5
Sharp inversion: false
Altitude correction: false
Use sparse formats : 0
Inversion job 1/1 accepted by AGSS Waiting for slave..
Inversion Job applied for..
0.1 Inversion job 1/1 accepted by AGSS with 1 CPUs.
o 1 2 | CPU status of AGS5: 1in use of 4
Stop | | Show Jobs Close Iteration W
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Aarhus Batch Inversion Distributed

Introduction

The system is a cooperation between a client application (Aarhus Batch Inversion (ABI)) and a number of
AarhusRunner services that distribute inversion jobs. The purpose of the system is to distribute and
perform computation-intense tasks in a network of servers, to better exploit the computational resources
of all servers.

Note: Aarhus GeoSoftware doesn’t take any responsibility for the setup and changes in Windows to
make ABI work.

Nomenclature (Terms used in this document)
- Shared Directory
o The Shared Directory is specified in the AarhusRunner.ini and ABL.ini files. The purpose of
the directory is to convey messages between AarhusRunner and ABI and to ensure access
to relevant information, i.e. inversion data files for the AarhusRunner services.
The server where the shared directory is located must always be running to use the
distributed mode.
- Distributed mode
o Setin preferences in Workbench or in the ABL.ini file in the workbench installation
directory. This determines whether the Aarhus Batch Inversion should look for a network of
hosts or run the inversions locally.

- Host
o A Host is a machine running AarhusRunner somewhere in the network and can be used for
inversions.
- Server

o AServer is either a server setup on the network or a normal desktop PC. It can also be a
laptop, but the term covers the machine wanted to be used as a host.

AarhusRunner

AarhusRunner is the worker service of the system. It runs as a hidden service on any number of servers and
its purpose is to perform inversions, using the computational resources of its host.

The service periodically checks if any inversion jobs are available. If a job is available and the service has the
specified number of CPU’s available, it will leave an application for the job, wait a bit and then decide if it
should take the job or leave it be.

Once the service has accepted a job, it starts up the inversion, monitors the progress and puts up a
notification for the client application when finished. Jobs can be stopped from Aarhus Batch Inversion.

The AarhusRunner service is associated to a user on the servers to access network directory locations. The
communication between servers and clients is done through ASCII files written to a location specified in the
AarhusRunner.ini file located with the service executable on each server. The shared directory should be
accessible for the user associated to the service.
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Aarhus Batch Inversion

Aarhus Batch Inversion is a client application of the inversion system. It is started from Workbench when
running an inversion and is responsible for setting up the inversion job, and for processing the finished
result. Each inversion job is associated to its own instance of Aarhus Batch Inversion.

Aarhus Batch Inversion can run in distributed and non-distributed mode (locally on PC). The essential
operations are the same, but in non-distributed mode it will run as Workbench usually does without the
gueuing system. In distributed mode, the application will prompt the user at startup to choose from a list of
hosts which are allowed to run the job. At the same time, an overview of the current active jobs is
provided.

@ Select Hosts for Inversion — O *
Hosts (Available/Total CPUs) Running jobs
: iggg ?1 i"izcgflgs Mame User CPUs Inversion Type DataType QueueTime Host Active Time  #Models
b TokeRunner 4 / 4 CPUs Toke_GCM_AE_I40_604040250 Toke 1 LcI DTGCM 00:02:54 AGSS  00:0Z:48 15359
Toke_GCM_AE_I41_604066828 Toke 1 LCI DTGCM 00:02:27 AGSS 00:02:21 15359
Toke_GCM_AE_I42_604090312 Toke 1 LCI DTGCM 00:02:04 AGS07  00:01:58 15359
Toke_GCM_AE_I43_604112093 Toke 1 LCI DTGCM 00:01:42 AGSS 00:01:36 15359

1 ~ | Mumber of processors Continue Cancel

The application has a graphical user interface:

¥

100.0 Datum : WGSE84 ~

-
‘9
,:0’:‘ Aarh US UTM zone : 32

EPSG : 32632
K5 User Name : Toke
B at Ch Level2 Name : GCM_AE_T40
Level3 Name :

- Inversion Mame : GCM_AE_T40

I nve rs I o n Reference distance : 1.00
@ Section length : 100000
Max sounding gap : 100000
Power law dependency : 0.75
Max number of iterations : 50
Mumber of processors : 2
AarhusInv confile path @ |
\AGS5\AarhusRunner AGS5\Toke _GCM_AE_T40_504040250\GCM_AE_
140.con
1.0 Minimum number of datapoints : 2
Model number: 5
Sharp inversion: false
Altitude correction: false
Use sparse formats : 0

Iteration Time: 00:00:07
Total Inversion Time: 00:04:00

Residual

Inversion job 1/1 accepted by AGSS Waiting for slave..

Inversion Job applied for..
0.1 Inversion job 1/1 accepted by AGS5 with 1 CPUs,

0 1 2 | CPU status of AGS5: 1inuse of 4
Stop Show Jobs Close lteration Y]

This interface provides the user with the progress of the inversion. The user can also get an overview of all
jobs running in the system, or stop the job associated to the application.

When a job is finished, the application is notified and imports the result to the Workbench database.
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Guide to setup the Shared Directory

For Aarhus Batch Inversion Distributed to work in a local network, the server that holds the shared
directory needs to be setup correctly so other PC’s can access the shared directory without any restrictions

or login.

If it is possible to access the shared directory directly in Windows Explorer (by typing e.g
\\AGSO7\AGS AarhusRunner or \\192.168.0.110\AGS AarhusRunner), then ABI will work.

Aarhus GeoSoftware can’t help setting up your local network, but below is a guide to some of the
properties in windows 7/10 that needs to be set.

1) Logon to the admin user of the server.
2) Turn on network discovery and file sharing. This is done by opening “Control Panel” - “Network
and Internet” - “Network and Sharing Center”, click “Change advanced sharing settings” and

enable
a. “Turn on network discovery”
b. “Turn on file and printer sharing”
c. “Turn on sharing so anyone with network access can read and write files in Public folders”

These must be enabled for the current profile (Home/Work if server is on a workgroup. Domain if
the server is part of a domain).

i@ < Metwork and Sharing Cen... » Advanced sharing settings - Search Control Panel e

Change sharing options for different network profiles

»

Windows creates a separate network profile for each network you use. You can choose specific options for
each profile,

Home or Work (current profile) )]

Metwork discovery

m

When network discovery is on, this computer can see other network computers and devices and is
visible to other network computers. What is network discovery?

@ Turn on network discovery
() Turn off network discovery

File and printer sharing

When file and printer sharing is on, files and printers that you have shared from this computer can
be accessed by people on the network.

@ Turn on file and printer sharing
() Turn off file and printer sharing

Public folder sharing

When Public folder sharing is on, people on the network, including homegroup members, can
access files in the Public folders. What are the Public folders?

@ Turn on sharing so anyone with network access can read and write files in the Public folders
) Turn off Public folder sharing (people logged on to this computer can still access these
folders)

BAadia ctraaminn

Hy Save changes Cancel

3) Execute the AarhusRunner installer application. This can be downloaded from our website.


file://///AGS07/AGS_AarhusRunner
file://///192.168.0.110/AGS_AarhusRunner
https://www.aarhusgeosoftware.dk/aarhusrunner
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4) Afterinstallation a setup window will open. Enter the following information:

a.

Host name (e.g. name of the server). This is only a display name and doesn’t have to be the
actual name of the machine.

Shared directory. Point to the location of the shared directory. It will be created if it does
not already exist.

Number of dedicated CPU’s. How many CPU’s are allowed to be used for inversion jobs.
Restrict availability. Here it is possible to set if the server can only be used in certain time
periods (24 hour). 0 to 0 is always. 11-18 is from 11 AM to 6 PM.

The server will still be on the list of available hosts, but it won’t be used for inversions
before it is within its active time period.

-

-B?‘ Setup AarhusRunner l — | (=] |_iE-J1

Host Mame

AGS2

Installation Directory

c:\Program Files (x86)AGSWAarhusRunner?, E

Shared Directory

C:\aarhusRunner_AGS2Y E

Mumber of dedicated CPUSs
=)
4 =

[| Restrict availability

From [0 &t 0 &

Save ] [ Cancel

5) Go to the shared directory, right click and select “properties”
6) Go to the “Sharing” tab and click “Share...”
7) Write “EveryOne” and click “Add”. Give “EveryOne” Read/Write permission. Click “Share”.
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) 23, File Sharing

= | B [ |

Choose people on your network to share with

Type a name and then click Add, or click the arrow to find someone.

EveryCnel

Add

MName

42, Administrators
2 AGS

Permission Level

Owner
Read/Write ¥

I'm having trouble sharing

| Bshare | [ Cancel |

il

&) 23 File Sharing

E=EERT)

Choose people on your network to share with

Type a name and then click Add, or click the arrow to find someone,

-

Add

MName Permission Level
42 Administrators Owner

2 AGS Read/Write =

i 82 Everyone Read/Write +

I'm having trouble charing

[ I@Sﬂarvz ][ Cancel

Done! The shared directory is now connected to the network and ready to run inversions. This server is
also setup as a host, so the guide to setup a new host is not needed for the server that holds the shared

directory.
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Guide to setup a new host
The following is a guide to introduce a new AarhusRunner host to the network.

Before reading, please refer to the nomenclature section to ensure the terms are coherent.

1) Log on to the admin user of the server.

2) Turn on network discovery and file sharing. This is done by opening “Control Panel” - “Network
and Internet” 2 “Network and Sharing Center”, click “Change advanced sharing settings” and
enable

a. “Turn on network discovery”
b. “Turn on file and printer sharing”
c. “Turn on sharing so anyone with network access can read and write files in Public folders”

These must be enabled for the current profile (Home/Work if server is on a workgroup. Domain if
the server is part of a domain).

@ | < Metwork and Sharing Cen... » Advanced sharing settings - Search Control Panel o

»

Change sharing options for different network profiles

Windows creates a separate network profile for each network you use. You can choose specific options for
each profile,

Home or Work (current profile) (A

Metwork discovery

m

When network discovery is on, this computer can see other netwerk computers and devices and is
visible to other network computers, What is network discovery?

@ Turn en network discovery
() Turn off network discovery

File and printer sharing

When file and printer sharing is on, files and printers that you have shared from this computer can
be accessed by people on the network.

@ Turn en file and printer sharing
(7) Turn off file and printer sharing

Public folder sharing

When Public folder sharing is on, people on the network, including homegroup members, can
access files in the Public folders, What are the Public folders?

@ Turn on sharing so anyone with network access can read and write files in the Public folders

(7) Turn off Public folder sharing (people logged on to this computer can still access these
folders)

BAadia ctraaminn

By Save changes Cancel

3) Execute the AarhusRunner installer application. This can be downloaded from our website.
4) Afterinstallation a setup window will open. Enter the following information:
a. Host name (e.g. name of the server)
b. Shared directory. Point to the location of the shared directory.
c. Number of dedicated CPU’s. How many CPU’s are allowed to be used for inversion jobs.


https://www.aarhusgeosoftware.dk/aarhusrunner
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d.

Restrict availability. Here it is possible to set if the server can only be used in certain time
periods (24 hour). 0 to 0 is always. 11-18 is from 11 AM to 6 PM.

The server will still be on the list of available hosts, but it won’t be used for inversions
before it is within its active time period.

-

.3‘9’ Setup AarhusBunner l = | = |—ih—Jﬂ|

Host Mame

AGSZ

Installation Directory

c:\Program Files (x86)AGSWAarhusRunner?, E

Shared Directory

C:\aarhusRunner_AGS2Y E

Mumber of dedicated CPUs
=)
4 =

[ | Restrict availability

From [0 &t 0 &

Save ] [ Cancel
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1% Windows Task Manager
File Options View Help
Applications | Processes |Services | Performance | Metworking I Users |
, I

Image Name User Name CPU Memory (... Description o
svchost.exe SYSTEM 0o 23.104K  Host Proc...
sychost.exe SYSTEM i} 4.024K  Host Proc...
svchost.exe NETWO... 00 5.336 K HostProc...
svchost.exe LOCAL ... 0o 14.872 K Host Proc...
svchost.exe SYSTEM oo 7.140 K HostProc...
sychost.exe SYSTEM i} 3.668 K HostProc...
svchost.exe MNETWO... 00 2.288K HostProc...
sychost.exe NETWO... 00 8.536 K HostProc...
svchost.exe LOCAL ... oo 5.172K  HostProc...
sychost.exe LOCAL ... i} 10,108 K Host Proc...
svchost.exe SYSTEM oo 5.104K  HostProc...
sychost.exe LOCAL ... i} 4.912K Host Proc...
System SYSTEM [ils} 92K NT Kernel...
System Idle Process SYSTEM a5 24K Percenta...
taskhost.exe AGS oo 4.616 K HostProc...
taskmgr.exe AGS i} 3.360 K Windows ...
TeamViewer_Service.exe *32 SYSTEM [[x] 4.044K  TeamView...
ToolbarUpdater.exe *32 SYSTEM i} 2.643 K  Toolbarl ... &
TSVNCache.exe AGS oo 2.624K  Tortoises...
TSVMCache.exe AGS i} 2,420K  Tortoises...
unsecapp.exe SYSTEM i} 2.068K Sinktore...
vpnagent.exe *32 SYSTEM 0o 4.576 K VPN Agen...
vpnui.exe *32 AGS [ o] 5.788 K Cisco Any... =
vprot.exe =32 AGS 0o 5.360 K VProtect...
wininit, exe SYSTEM i} 1336 K Windows ...
winlogon, exe SYSTEM i} 2,780 K Windows ...
wmpnetwk. exe NETWO... 00 3.056 K Windows ...
WiuSystemSupport.exe *32 SYSTEM 0o 1.316 K WiuSyste...

i AarhusRunner.exe *32 SYSTEM 0o 2,420K  AarhusRu... : =

Show processes from all users I End Process

Processes: 77 CPU Usage: 5% Physical Mermory: 33%

6) Go to services, find AarhusRunnerprj, right click and select properties.

File Action View Help

I Yo N I R
£, Services (Local) &} Services (Local)
AarhusRunnerprj Description Status Startup Type Log OnAs  *
rted Autematic
Start the service Start Manual Local Service
Stop rted Autematic Local Syste... i
Description: Pause rted Automatic MNetwork 5.,
V\!orlfer S.ervica for Inversion Job P Manual Local Syste...
Distribution
Restart Manual Local Syste... I
Manual Local Syste...
All Tasks L Manual Local Service
Refresh rted Automatic (D... Local Syste..
rted Manual Local Service
Properties I rted Automatic (0. Local Syste.. I

& Manual Network 5.

Windows Pr Help rted Manual Local Service I
indows Module... Enables inst... Manual Local Syste...
indows Media P... Shares Win...  Started Manual Network 5...
indows Media C... Starts and st... Manual Network 5...

- Windows Media C... Windows M... Manual Metwork 5.,
indows Manage... Provides a c.. Started Automatic Local Syste...
indows Installer  Adds, modi.. Automatic Local Syste...

L Windows Image A... Provides im...  Started Automatic Local Service
indows Font Ca...  Optimizes p.. Started Automatic Local Service
T | »
Extended AStandard/
Opens the properties dialog box for the current selection.
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7) Go to the “Log On” tab and select “This Account”. Write the log on username and password for the
windows user. Click OK

AarhusRunnerpr Properties (Local Computer) ﬁ
General | Log On | Recovery I Dependenciesl
Log on as:

() Local System account
AMllow service to interact with desktop

This account: AGS

I Pasaword: sensenenes I

QJI'IfiITI'I pEISSWDI‘dZ (XTI TT T Y]

Help me configure user accourt log on options.

(oK [Ccmen J [0 ]|

8) Start the service

File  Action

=

View Help
|[E o= B> =0

o Services (Local) " Services (Local)
AarhusRunnerprj Name Description Status Startup Type LogOnAs
£ AarhusRunnerprj Worker Serv... Autornatic MAGS ‘E‘
L0 WWAN AutoConfig  This service ... Manual Local Service| || |
L0 WiuSystemSupport Started Automatic Local Syste...
Description: L. Workstation Creates and...  Started Automatic MNetwork S...
Worker Service for Inversion Job S WMI Performance... Provides pe... Manual Local Syste...
Distribution 5 WLAN AutoConfig  The WLANS... Manual Local Syste...
Lo Wired AutoConfig  The Wired ... Manual Local Syste...
Lo WIinHTTP Web P, WinHTTP i... Manual Local Service
LiWindows Update Enables the ... Started Autornatic (D.. Local Syste...
Lo Windows Time Maintains d... Started Manual Local Service
i Windows Search Provides co... Started Automatic (D... Local Syste...
L Windows Remote ... Windows R... Manual MNetwork S...
Lo Windows Presenta... Optimizes p... Started Manual Local Service
L Windows Module...  Enables inst... Manual Local Syste...
Lo Windows Media P... Shares Win...  Started Manual MNetwork S...
Lo Windows Media C... Starts and st... Manual MNetwork S...
LiWindows Media C... Windows M... Manual MNetwork S...
Lo Windows Manage... Providesac.. Started Automatic Local Syste...
Lo Windows Installer  Adds, modi.. Automatic Local Syste...
Lo Windows Image A... Provides im...  Started Automatic Local Service
Lo Windows Font Ca... Optimizes p... Started Automatic Local Service =
4 1 | »
Extended /(Standard/

Done! The host is now connected to the network and ready to run inversions.
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Change Shared Directory or Host properties

If you want to change the Shared Directory or settings for the host, run “AarhusRunnerSetup.exe” in the
Aarhus Runner installation folder as admin (right-click and “Run as administrator”).

Appendix A: Supporting files and directories

The shared directory
The shared directory is specified in the AarhusRunner.ini and ABL.ini, each located with the associated
application. In the shared directory, clients and services communicate through files:

- <InversionName> directory contains the inversion files.

- <InversionName>.submitted is a client’s message to the services that a job is available.

- <InversionName>.queued is a service’s message that the job has been applied for.

- <InversionName>.started is a service’s message that a job has been accepted.

- <InversionName>.finished is a service’s message to the client that the inversion has finished.

- <InversionName>.stopped is a client’s message to the service that the job has been manually
cancelled.

- <InversionName>.log is the log of the inversion job.

The hosts directory

The hosts directory is a subdirectory to the shared directory that is automatically created. Here, the
services publish their CPU status in .status files. This makes it easy for the Aarhus Batch Inversion to create
a quick survey of the hosts’ loads.

The ini files
ABL.ini contains the following:

- SharedDir: points to the shared directory

- CleanUpOnError: lets Aarhus Batch Inversion know whether delete files after an error occurred

- RunDistributed=sets Aarhus Batch Inversion up to use the distributed host network, or just the local
host

AarhusRunner.ini contains the following:

- Sleeptime_ms: The number of milliseconds between each heartbeat

- SharedDir: points to the shared directory

- Hostname: the name of this host

- HostslniPath: points to the Hosts.ini, a centralized .ini file where properties for each host are
specified

The Hosts.ini is structured a little differently, here the name of each host is used as variable name in
different sections that specify the nature of the variable

Hosts.ini contains the following:

- [Priority]: file section specifying the priority of each host. (e.g. Hamilton=7 in this section indicates
that Hamilton server runs with priority 7). Priority is used to determine who gets the job in case
two hosts apply for the same job.

- [DedicatedCPUs]: Section specifying the number of CPUs at the host disposal. (Hamilton=7 in this
section indicates that Hamilton server has 7 CPUs for inversions)
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- [Availability]: Section specifying the time interval in which the service is available for inversions
(Hamilton=00-00 specifies full availability of the Hamilton instance. Hamilton=16-23 specifies that
Hamilton will only work from 16.00 to 23.00 in the evening)



