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Design and Implementation of BACnet MS/TP Field Controller Prototype
and MS/TP Network Monitoring System

3 W
(Tae-Jin Park - Seung-Ho Hong)

Abstract — BACnet is an international standard communication protocol especially designed for building automation and
control systems. BACnet uses the Master-Slave/Token-Passing (MS/TP) protocol as one of its field-level networks. A
BACnet MS/TP field controller prototype and MS/TP network monitoring system are developed in this study. This
report introduces the design and implementation methodology of a BACnet MS/TP field controller hardware, firmware
and protocol stack. This report also presents the implementation methodology of BACnet MS/TP network monitoring
system using VTS (Visual Test Shell). The methodologies introduced in this report will facilitate the develop and
implementation of the BACnet-based control systems in building automation area.
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object ig;
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UNCONF_SERV.indication ¥ &]9lE]¥. ¥4*= Responding
State Machine2 28¥ APCIS®} APDUE A" @t ol
FA3 Bdg vy $¢ES BACnet tUay 7%5&
o] §3le] $A€ APDURRE Mulx #¥ JAHRE F53ln
ol & APCIS} 7 33 4413 AMulzd dadid,

a9 102 B d7E 53 A2¥E BACnet MS/TP 2=
Ao}zle] FHE Y BACnet ReadProperty Mul2¢ 471x] =
gujglr 349 F&  dslojc}, ReadProperty Aul&E
Confirmed A¥|2o]22 29 103 Zo] request, indication,
response, confirm A¥]2 Zule|B g Z}7be] g4z 74
stk 238 100] JEbd uie} o] ReadProperty. request
Zu]e]B9) response EEUE]EE PCI A9} i A
o} z2Ele IDE "i/fA4E AHSEn, APDUE #4138}
o A7 sle indication Z 2| 0|EJE9} confirm ZEjvjElE &
PCis} &7 APDUE dl/f842 AMS3ES 4HA4 2 79
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f§==-===_ ReadProperty Service Primitives ~-—w-
void ReadProperty Req(T PCI» tx pei,

YINT32 00 id,

YINTA2 prop id);

vold  ReadProperty Ind{T_PCIs rx_pei,
UCHAR» apdu,
BINT16 apdu_leagih);

void ReadProperty Rsp(Y_PCI» ix pei,
UINT32 ob]_id,
VINTS2 prop id);

void ReadProperty Cnf({T_PCIe yx pci,
HCHAR®  apdy,
BINT16 apdu_lengih);

a3 10 BACnet ReadProperty AfblA el 33 of &)
Fig. 10 An implementation example of BACnet ReadProperty
service
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3 29 $4& e 2(Application Tag)E ¥-4% Ao



wek FAE dolele Helel Zo] Fo] WA )
T_DEC_DATA*= BACnet UZHE £33 A" ojd
o] g grolTtx dhtel wiRSFE 8 A2y 9
ALEEE F8 UdEFH o)A oy Holdl meld $& T2
W2 T_DEC_DATAE %3 dHojg dof Aagle] 0z

99 dold & wE 2L & Yo

1=~~~ Interface Structure for Property ACTESE w~—w~-wwon
typedef struct{

UCHAR data type;

ACC_CODE areess; /7 fccess right

UINT16 size; /7 unit Data Size

UINT1S arysys 11 prray Count

volds plalve; 77 pointer to the value
}: T_BACNET_DATA;
1= Common Data Structure for Decoding ---—~-romemewe-
typedef struct{

UCHAR data_type;

BOOL Bbogl value;

SINT32 i valye;

UINT32 ai palue;

ULONG32 ul value;

FLOAT32 float_value;

DBLEN double value;

UCHAR datz{a];

UCHAR time{4];

UCHAR ste size; 77 size in bytes

UchaR str[SIZE_MRX]; 17 data in bytes

| » 1_bEC_dATA;

14--~-~ hpplication Data Encoding

80BL  bacnet_app_encoder (UCHAR® buffer,
VINT16% index,
T_BACNET_DATAs data);

f4----~ fpplitation Data Pecoding ~—mormmrmemmrm o
800L bacnet_app_decoder(T_PCIs» Iz pci,

UCHARS buifer,

UINT16% index,

T_DEC_DATA wret ual);

a8 11 BACnet A m3Cet Cl3HL 73 ofH|
Fig. 11 An implementation example of BACnet encoder and
decoder
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% 12 BACnet MS/TP HEH 079 ejA3 AHEY
Fig. 12 Task scheduler of the BACnet MS/TP field controller
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Fig. 13 System configuration of BACnet MS/TP network
monitor
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Fig. 14 Data flow of BACnet MS/TP network monitor
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Fig. 15 Screen capture of MS/TP monitoring program
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