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BACnet Discovery Tool Better than Ever but Still Free!

In an earlier Essentials article, we discussed the BACnet Discovery Tool (BDT) — a vendor-neutral tool to
determine if a BACnet router is successfully communicating to attached devices. The present article updates
that earlier one with several enhancements. The BDT functionality (version 2.03.00) has been expanded to
easily and quickly report more detailed information. And it is still FREE!

BDT is a BACnet/IP application for Windows® that is easy to install and use. It is an excellent means for
discovering and verifying communication with MS/TP devices that are being accessed through BACnet/IP
routers such as those available from Contemporary Controls: the BASRT-B DIN-rail mounted BACnet/IP-to-
MS/TP router — or its portable counterpart, the BASRTP-B. At Contemporary Controls we use BDT with
equipment from different BACnet vendors to prove our routers operate with different equipment configurations.

BDT has proved to be very popular — as one satisfied user reports:

BDT 2.03 has become one of the BACnet applications | have begun to rely on when discovering BACnet
devices and objects. For a quick snapshot of networks and the MAC addresses of the controllers on
them is as easy as one click, and the support of BBMD to connect to remote sites is a great feature. The
ability to scan the present values of all supported BACnet objects in discovered devices as well as the
ability to write to the present value (at selectable priority levels) of certain objects make BDT 2.03 one of
the most feature rich freely downloadable BACnet applications on the web.

After downloading BDT, unzip its file set to any location on your host PC hard drive (be sure to keep all the files
together at the chosen location). The file set will include an instruction sheet in PDF format and the following
four files:

* bacnet-stack.dll

« BDT 2.03.00.exe

+  mfc71d.dll
* msvcr71 d d” “' User Account Control 3]
If you are not using Windows 7, double-click on the ) Doyouwant to allow the following program from an
BDT2.03.00.exe file to launch BDT. But if you are using SNSRIt make changes to this computer?
Windows 7, right click the file name, choose to “Run as Program name:  BDT 2.03.00.exe
Administrator” and click Yes in the dialogue which appears to [Say oo
. . . 8 e origin: Downloaded from the Internet
the right — otherwise, BDT will not function properly.
v Show details Yes }
Change when these notifications appear
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When you attempt to open BDT, Windows may notify you that the file has no valid digital signature. If so, itis
safe to ignore this warning and proceed. As BDT starts, it opens in its own window similar to that shown below.

Before initiating any BDT activity, you should
determine the scope of what you wish to
accomplish. The first thing to consider is whether
or not your BACnet internetwork crosses IP
subnets — and is therefore using a BACnet/IP
Broadcast Management Device (BBMD). If a
BBMD is present, you may wish to use it to
examine more of the BACnet internetwork than
just your local subnet. You can do this by using
the BDT'’s Foreign Device Registration (FDR)
function to register the BDT application as a
Foreign Device with a BBMD in a remote subnet.

Setting the BBMD, if needed. In the

., BACnet Discovery Tool v2.03.00

-

BBMD Address

Set BBMD

Search

ili

Devices Discovered

]

Scan

BBMD Address field, enter the IP address of the BBMD with which you wish to register. (You do not specify a
subnet mask — this is determined by other equipment in the network.) In some larger networks with several
subnets, there may be multiple BBMDs. In such cases, you would normally register with the central BBMD and
thus access the entire BACnet internetwork. You could perform FDR with a non-central BBMD on a specific
subnet, but you may not know the extent to which the various BBMDs are sharing information — and you might
not access the devices that you need to contact. Targeting the central BBMD is almost always the best option.
When you click on the Set BBMD button, registration is completed.

Using the Search function. After setting the BBMD (if needed) and with your host PC attached to the
network of interest, click the Search button — not the Scan button, which should only be used after a search

has built a database of objects.

As the Search function runs, it transmits BACnet Who-Is messages and a progress bar appears as in the
following screen. NOTE: BDT sends a BACnet/IP Who-Is — not a BACnet/Ethernet Who-Is — so it will not

discover devices that only support BACnet/Ethernet.

L, BACnet Discovery Tool v2.03.00
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When BDT has completed its search, the progress bar will disappear, the discovered BACnet devices will be
listed in the main window and the number of discovered devices will be reported in the Devices Discovered
field — similar to the display below.

£ BACnet Discovery Tool v2.03.00 ]

Device 245212: Server Room BAS Remote at 10.0.0.212:bac0

Device 2749235: Default Configuration Name at 10.0.0.235:bac0

Device 2749211: Reflow Oven BAS Remote at 10.0.0.211:bac0

Device 235213: BASRT-B at 10.0.0.213:bac0

Device 76001: VT7652A10008-1 at 10.0.0.213:bac0 on net 2001 with MAC 1
Device 76002: VT7652A10008-2 at 10.0.0.213:bac0 on net 2001 with MAC 2
Device 76003: VT765681000B-3 at 10.0.0.213:bac0 on net 2001 with MAC 3
Device 76004: VT765681000B-4 at 10.0.0.213:bac0 on net 2001 with MAC 4
Device 76005: VT7656B1000B-5 at 10.0.0.213:bac0 on net 2001 with MAC 5
Device 76006: VT7656B1000B-6 at 10.0.0.213:bac0 on net 2001 with MAC 6

BBMD Address

Set BBMD

Search

i

Devices Discovered

10

:

Scan

As shown in the sample screen above, each I-Am response identifies

» the Device Instance number of the responding device

+ the Device Name of the device

* the IP Address and UDP Port number through which the device was contacted

* and (for MS/TP master devices) the MS/TP Network number and MS/TP MAC Address

Each piece of equipment producing an I-Am response could be simply a BACnet/IP device (as is the case with
the first three respondents in the screen above) — or it could be a BACnet/IP to BACnet MS/TP router acting
as an intermediary for devices on the MS/TP side (which is the case with Device 235213 above). If the
reported Device Instance is that of an MS/TP device, then the MS/TP Network and MAC information will
complete the line.

To investigate the objects contained by any discovered device, double-click that device’s line in the discovered
device list. As shown below, a new window will appear and display a list of the discovered objects within the
selected device. Also, the number of discovered objects will be reported in the Objects field. BDT can support
up to 1000 devices and each device can have up to 2000 objects.

T, BACnet Discovery Tool v2.03.00 %
Device 2749211: Reflow Oven BAS Remote at 10.0.0.211:bac0 (e S
Device-2749211 oK
Analog Value-1 |—|
Analog Value-2 |
Analog Value-3 &

Analog Input-4
Analog Input-5

Analog Input-6 Objects
Binary Output-7
Binary Output-8 17

Analog Input-840001
Binary Input-910001
Analog Input-941001
Analog Input-941002
Analog Input-941003
Analog Input-941004
Analog Input-941005
Analog Input-941006

N
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You can double-click the device object line to

., BACnet Discovery Tool v2.03.00 X
examine the DeVIce ObjeCt Propertles (DeVICe Device 2749211: Reflow Oven BAS Remote at 10.0.0.211:bac0 %
2749211 in our example) which brings up a Device Object Properties =X
window similar to that which is displayed to the o o]

H 1 1 2749211
rlght.. As shown, this wlndow reports many helpful eE e
Device Object Propetties. [Refiow Oven BAS Remate
‘S::::ationm
. . . Vendor Name
If you close the window shown to the right and again S e
. . . . . Model Name
display the list of objects contained by the device, [8AS Remote
. . . . Firmware Revision
you can double-click one of its objects to bring up 327
an Object Properties window similar to that below. T
Protocol Services Supported
DEVICE COMMUNICATION CONTROL -
LAM =
READ PROPERTY =
£ BACnet Discovery Tool v2.03.00 P4 ;{E?NDWF‘TE?Q:-:R[EVT(UFLTIPLE I
Device 2749211: Reflow Oven BAS Remote at 10.0.0.211:bac0 & Protocol Object Types
ANALOG INPUT -
ANALOG OUTPUT =
. oK ANALOG VALUE =
Device-2749211 BINARY INPUT
_ concel | RINARY OLTRUT ad
Object Properties lﬁ N— ﬁi;:"zﬂzzss —
Object Name Local Date
[ F'ul]se 1 [ Wednesday 6 27 2011
Fresent Value m
2306974.000000
In_Alarm  Fault  Overridden Out_of Service
|| r = I~ Refresh
Write Value
Priority |1 bt

The Object Properties window displays read-only values — Object Name, its Present Value and four on/off
status reports (checked means on) — and two writable elements lower down which, although always
visible, only yield results for output objects. If the Write button is not dimmed, the examined object is
writable — in which case, you can enter a number in the Write Value box, set a Priority value and click the
Write button to apply your changes. Set a priority value by clicking the Priority field then adjusting the level
displayed below the field by scrolling through the available levels using either your keyboard up/down arrow
keys or the miniature up/down scroll controls. Clicking the Refresh button on the right will reacquire and
re-display the read-only information.

After you are done with the Object Properties window, you can close it with either the OK or Cancel button.
Then you can double-click another object to view and/or adjust its properties.

= T
i T €
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Only click the Scan button after the Search function has been run. Usually you should avoid the Scan

function because it often creates more network activity
than desired by continuously reading the Present Value
of most objects that have this property (and alert you if
an attempt fails). However, when commissioning or
troubleshooting a network, the Scan function can
usefully confirm that all devices and objects are properly
installed, working and updating. This could be especially
helpful if you do not have a building controller at your
disposal to check this for you. NOTE: The Scan
function only stops when you close the Scan window.
Leaving it running can consume significant network
bandwidth — and if a building controller is running,
communication errors could result.

Executing the Search function creates an object database
that is used by the Scan function. Clicking the Scan button
opens a window similar to that below where you will see a
bar indicating the progress in Building Object — that is,
creating a scan list of objects extracted from the object
database. As the list is built, the current Device and its
Object are identified in their respective fields.

Scan

Cancel

=X
Building Object
L[]

Scanning

Current Device

T

Current Device Instance
76001

Current Object
11

1

Errors

T

Retries

i

=

Scan

=X

oK
Cancel

Building Object

Device Instance: 76002 Analog Value-9 0.000000
Device Instance: 76002 Binary Value-10 0

Device Instance: 76002 Multi-State Value-11 2
Device Instance: 76002 Multi-State Value-13 3
Device Instance: 76002 Multi-State Value-14 2
Device Instance: 76002 Analog Input-15 0.000000
Device Instance: 76002 Multi-State Value-16 1

Device Instance: 76002 Analog Value-18 0.000000 Scanning
Device Instance: 76002 Analog Value-19 24.000000

Device Instance: 76002 Binary Input-22 1 l.ll
Device Instance: 76002 Binary Input-23 0 X
Device Instance: 76002 Binary Input-24 0 Current Device
Device Instance: 76002 Binary Input-26 0 6

Device Instance: 76002 Binary Input-29 1

Current Device Instance
Device Instance: 76002 Binary Input-30 1

Device Instance: 76002 Binary Input-32 0 76002
Device Instance: 76002 Binary Input-33 0 _| Current Object
Device Instance: 76002 Binary Input-34 0 = ET)

Device Instance: 76002 Binary Input-35 0

Device Instance: 76002 Analog Value-37 70.500000

Device Instance: 76002 Analog Value-38 74.500000

Device Instance: 76002 Analog Value-39 63.000000

Device Instance: 76002 Analog Value-40 85.000000

Device Instance: 76002 Binary Value-42 1

Device Instance: 76002 Analog Value-43 90.000000

Device Instance: 76002 Analog Value-44 54.000000

Device Instance: 76002 Analog Value-45 120.000000
Device Instance: 76002 Analog Value-46 -40.000000

Device Instance: 76002 Analog Value-47 2.000000
Device Instance: 76002 Multi-State Value-48 2 i

Errors

T

Retries

13

After the scan object list has been built, the scan
proceeds as shown in the sample screen below.
As the list is scanned, the current Device and its
Object being scanned are identified in their
respective fields. If an object fails to report its data,
BDT retries the data acquisition four times before
registering an error and moving on to the next object.
These two fields — Errors and Retries — are
incremented without reset for as long as the scan
proceeds. You can also Pause the scan, if needed.

When scanning for present-values, BDT will
display the currently read values. When all
objects have been read, BDT will start displaying
again — at the first line. Because present-values
will appear in the same place in the display,
current values can be viewed by scrolling the list
up or down. If a present-value cannot be read, an
error statement will occupy a line in the list.

When you are finished with scanning, click the OK button to terminate the scan. When you are finished with
the BDT, close all of its windows. You can download this handy, free application by pointing your browser to:

www.ccontrols.com/sd/bdt.htm
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