
             ႔                                                                                               Chapter-11 BAS Software  

                                                                                                                          11-1 

 
Chapter-11 BAS Software  

ဤအခန္းကိုေလ့လာျပီးေနာက္  
( ) BAS software structure       BAS software hierarchy                          
(ခ) Database             (development)                                     

(ဂ)  DDC text based ၊  graphical programming       DDE သေဘာတရား(concept)        
               

၁၁.၁ BAS Software Structure 
BAS                            software architecture                                          

                       ခခ                   BAS network          Workstation PC ၊  
communication unit ၊ DDC        ႔                      BAS software architecture    ခ      
        software                   
 (၁) Operating System(OS) software 
 (၂) Utility software       
 (၃)  Application software    ႔           

Software           (three classes)                                (၁၁-၁)                   

 
    ၁၁-၁  Hierarchy of BAS software structure 
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၁.၁.၁ Operating System (Lowest Level) 
Operating system software     memory location     ခ  ႔ခ      ခ   ၊                     (text)        
   ခ     ခ          hardware-specific function                                              
Operating System(OS) software                                     Windows 95၊ Windows NT၊ 
Windows XP ၊ Windows 7        ႔    Operating System(OS) software                
 
၁၁.၁.၂ Utility Software 

DDC           software                                              ႔     
 ခ        operation            ခ           operator ၏ ခ                   (run)               
         ႔    ခ           run                software     “Utilities Software”    ခ       

Communications functions ၊ database management functions ၊ operator-machine interface 
functions    ႔      specific control algorithms                       utility software             
        Application program        utility software modules      ခ  ("called")    ခ ခ             
ခ                  

၁၁.၁.၃ Application Program Software (Highest Level) 
Application software         BAS ၏             (main function)                  

        program                  
            (main functions)             ခ                                
(၁) Data acquisition (၄) Control 
(၂) Metering (၅) Energy management       
(၃)  Monitoring (၆)  Operator-machine interface applications    ႔          

Application program         database                                    BAS system 
        ခ                database                    Database         controlled plant                 
      specific function    ႔၏  ခ                                                     
         

Communication network                        controller     ၊ communication node     ၊ 
       ႔  ခ                          protocol                    BAS application 
programme                           Application program     ၏ capability       effectiveness     
control task                  DDC network ၏ architecture                    
Typical BAS Application Software 
Start/Stop Control 
( ) Energy Management applications 

 (၁) Start/Stop Control 
 (၂) Duty Cycling 
 (၃)  Load shedding 
 (၄) Temperature setback 
 (၅) Enthalpy control 
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 (၆)  VAV control 
 (၇) Optimal start/stop 
 (၈) Chiller and condenser optimization 
(ခ) Energy Management applications 

 (၁) chilled water(cooling) 
 (၂) electricity 
 (၃)   Gas 
 (၄) Water 
 (၅) fuel consumption(e.g. for standby generators) 
 (၆)  advance warning and action required for maintenance service 
(ဂ) Facilities Management 

 (၁) Fire detection, alarm and prevention 
 (၂) Access control and security 
 (၃)  Intelligent Building applications 
 (၄) Operation and maintenance management (e.g. work order generation, 

maintenance procedures, management information) 
 (၅) Maintenance Scheduling, Inventory Control, Logistics 

 (၆)  Office automation 

 (၇) Facility booking s 

               application program         ခ                 run            

၁၁.၂ BAS Software Design Concept 

၁၁.၂.၁ DDC Software 
DDC software         DDC              ႔        ခ                ၊       ႔          

                    ခ       (set of instructions)                     (procedures)             DDC 
software     DDC ၏ Random Access Memory                                      
           ခ  operator            ခ   ၊           ခ           ႔                   

၁၁.၂.၂ DDC Firmware 
Firmware                                   (factory-embedded) DDC software 

instruction              DDC Read-Only Memory (ROM)                                    
System user                     ခ           ခ           Firmware programme        DDC program 
module              on/off control ၊ PID control ၊ scheduling        ႔            

၁၁.၂.၃ DDC Database 
DDC database    ခ      physical data point             ၏  ခ                      

DDC configuration               database                 DDC memory (RAM)         
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DDC database ၏ property         
(၁) RAM                          DDC database                          (delete)          

  ခ   memory device      ႔            (move)            
(၂)  DDC database object         input/output                                     (type 

of data) ၊ control programs ၊ variable                   constant                    ႔           
၁၁.၂.၄ DDC Database Configuration 

                               ခ        operational data       data point     ၏  ခ    
         DDC memory                                      ခ              BAS application 
programs      executie              database                 Database     workstation PC ၌ 
             ခ      central network communication unit     ၌                          

DDC Software Modules 
DDC software      DDC ၏ memory (ROM)                   internal module         

          Software module         graphical         ႔      text based                   configure  
               

DDC software modules                               
(၁) Control modules ( e.g., on/off, PID) 
(၂) Arithmetic modules (e.g. averaging, summing, totalization) 
(၃)  Programmable logic modules (PLC) 
(၄) Interlock modules , etc (e.g., EF with EF OUT) 

၁၁.၃  DDC Software Programming 
                 control                              DDC ၏ memory          ႔ 

                             
                                         
(၁) Text-based programming language 

 ( ) Program         DDC              ႔                                       
 (ခ)                                              
(၂) Graphical programming language(similar to that used for data base configuration) 

 ( ) Program         DDC              ႔                                

 (ခ)                                                 
 (ဂ)                                   (user-friendly) 

၁၁.၃.၁ Text-based programming 
Translator 

Text based programming language      input text file     pseudo code    ခ      
compressed             binary file         ႔               Compression                   
DDC memory                              Control program         execute              
DDC operating system    pseudo code ၏                           
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    ၁၁-၂  Text based programming language    ခ ၏      

Compiler 
Compiler     input text file     machine instruction             ႔                 
Compile              machine instruction         DDC(microprocessor)                     
control                               

010   A=(TEMP;AI)-(PID;SP) 

020   IF A<5 THEN 30 ELSE 80 

030   IF A<-5 THEN 40 ELSE 80 

040  (PID;PI)=0 

050  (PID;PE)=0 

060  (PID;RP)=(PID;DP) 

070   GOTO 20 

080   B=A*(PID;DP)/100 

090   IF(PID;DP)>=100 THEN 120 ELSE 100 

100   IF(PID;DP)<=0 THEN 120 ELSE 100 

110  (PID;PI)=A+(PID;PE)/2*(PID;IC)+(PID;P1) 

120   C=(PID;P1)/100 

130  (PIC;PE)=A 

140   A=(PIC;RP)+B+C 

150   IF A>=0 THEN 170 ELSE 160 

160   A=0 

170   IF A<=100 THEN 190 ELSE 180 

180   A=100 

190   IF(SAFETY;BV)==1 THEN 200 ELSE 210 

200   A=O 

210  (PID;DP)=A 

220   SWAIT 1 

230   GOTO 10 
    ၁၁-၃ Text-based programming 

Text-based programming    ခ ၏      
DDC program                         translate      ခ   ၊ compile      ခ           ႔          

                   DDC                    ႔ download                

Text-based method ၏      ခ           
(၁) Parameter                                                                

(၂)           (text                                                             Entry 
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format      ၊  syntax                                             

(၃)  Program       ၌     ခ       ၊ comment                                       ခ         
                                                  

(၄)                  (reviewing)       print                

Text-based method ၏        ခ           
(၁) Syntax                                        database entry statement               

            
(၂) DDC ၏ memory      ႔ download      ခ   compile                                          

(၃)  Compile                  ႔                          ႔           

၁၁.၃.၂ Programming Language (GPL) 

 
    ၁၁-၄ Example of Graphic Programming Language(GPL) 

          (၁၁-၄) Programming        (၅)ခ     Temperauter      1-1    1-5                
       (minimum value)၊                  (maximum value)                      (average value)        
                            Graphics diagram                MIN block ၊ MAX block ၊ AVG block 
   ႔             “  j    ”                 

MIN block        (Zone)(၅)ခ     temperauter                          ခ            ခ            
MAX block        (Zone)(၅)ခ     temperauter                          ခ            ခ            
AVG block        (Zone)(၅)ခ     temperauter                   ခ                     

၁၁.၄ Logic Concept 
DDC                                                                logic concept               

                        ခခ  logic function (၃)              AND ၊ OR       NOT    ႔                 
electric circuit            ladder diagram                                                   logic 
function (၃)            ခခ                       control decision           ခ  ခ              control 
decision                            
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၁၁.၄.၁ Binary Concept 
Binary concept                     ခ           Binary concept          ခ         

           ခ             -                        (on                   (off              ခ     
(switch)    ခ     o                      ႔      close                                  
                                                 Digital System             ခ   (၂)     (two state 
condition)                 Signal     ခ    (signal activated)    ႔           ခ   (not activated)၊ high 
   ႔      Low ၊ on    ႔      off ၊  open    ႔      close         ႔       ႔    ခ   (၂)            
   ခ                                        two state concept (binary concept)    decision     ခ     
         ခခ          Binary concept     DDC     ၏ function block                       digital 
computer     ၏    ခခ (fundamental)                        

PLC                Binary 1     signal     ခ                  Binary 0     signal      ခ    
(absence of signal)                 Digital system              ခ   (၂)     (two state)     
          voltage level (၂)ခ                  +V  volt       0V  volt    ႔    Table 11-1             
        Volt    ခ       ခ   Volt    ခ                       ႔                  (more 
positive)                ခ       Binary 1    ႔      logic 1     true ၊ on ၊ high                   
                          binary 0    ႔      logic 0      false ၊  off ၊ low                          
                       

Table 11-1. Binary concept using positive logic. 
Example Logic 1 (+V) Logic 0 (0V) 

Limit switch Operating Not operating 
Bell Ringing Not ringing 

Light bulb On Off 
Horn Blowing Silent 
Motor Running Stopped 
Clutch Engaged Disengaged 
Valve Closed Open 

၁၁.၄.၂ Logic Function 
Table 11-1                   more positive voltage     logic 1                   Less 

positive voltage     Logic 0                                                      ခ    
           ခ             

Binary concept     physical quantities (Binary variables)     ၏    ခ   (၂)       (two 
state)    0                           ခ   (၂)             ခ    ၌    ခ                            
(၂)ခ             binary variable                                     True (1)    ႔      False (0) 
   ခ                                                  DDC         logical statement         
   ခခ           ခ        ခ     (make decision)        DDC         digital equipment      
                 AND ၊ OR       NOT          ခခ (fundamental) logic function (၃)            ခခ   
operation                        function                    binary variable         statement       
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Function                     ခ   (rule)                          ခ   (rule)             
(result)                                                (symbol)                        
                         (result of statement)    output             ခ          Output     
 ဂ                                     Statement     ၏    ခ   (condition)        input (A 
      B)                    Input       output (၂)ခ             ခ   (၂)                                 
                 

၁၁.၄.၃ “ N ” F        

 
    ၁၁-၅ Symbol for the AND function. 

   (၁၁-၅)    AND gate    ခ ၏      (s                AND function              
          ခ             Input                               AND output                       

                                                            

 

 
    ၁၁-၆ Two-input AND gate and its truth table. 

၁၁.၄.၄ “O ” F        

 

   (၁၁-၇)     OR gate    ခ           
                             OR function              
          ခ             

    ၁၁-၇ Symbol for the OR function. 

                                                           . 

OR gate ၏ input                             input    ခ                 output     True (1  
          

AND function (AND Gate)       OR function (OR Gate)    ႔                                 
         output    ခ               (၁၁-၈)     OR function ၏ true table                   input 
            ၏               combination        ခခ   output  Y                     
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    ၁၁-၈ Two-input OR gate and its truth table. 

၁၁.၄.၅ “NO ” function 
   (၁၁-၉) NOT function           (s                           NOT function ၏ input     

F                   output                                         input     TRUE               
output     F                  NOT Gate ၏ operation     input ၏ state                (inverse) 
                       ႔        NOT Gate     inverter         ခ       

  

 
    ၁၁-၉ Symbol for the NOT function.     ၁၁-၁၀ NOT gate and its truth table. 

 
   (၁၁-၁၀)     NOT Operation           ၏ true table                   A             ( 

Bar)           Ᾱ             ခ       NOT A                   
NOT function                       (Visualize        ) ခ          AND      OR    ႔၏ 

function                   (visualize        )                ၊                 ႔     NOT function 
                      ၊                      

 
                             ခ   (၃)ခ    
(၁) 1    ႔ 0                            ခ       

(၂) Logic 1                    (               )  TRUE ၊ HIGH ၊ ON           Logic 1     Device 
                 Activate                         - O                                        
         

(၃)  Logic 0                     (               ) FALSE ၊ LOW ၊ OFF          Logic 0     device 
                 deactivate                  

 

  ခ      AND function       OR function                   ခ       NOT function      
input    ခ              ခ               ခ       ခ            NOT function        ခ      
                    AND gate    ႔      OR gate    ႔                              
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    - Output Y                                                       ခ                       
NOT function                 - logic 0     Device               Active              NOT function     
                 -                                                 NOT function              
      
( ) NOT                 L                                 Device                  Active         
(ခ)                                    Device                  deactivate              NOT 

                
          NOT function                     (၂)ခ                   

NOT function     AND       OR function                                               
NOT function    ခ                        
 

၁၁.၄.၆ NAND Gate 

 

 
    ၁၁-၁၁ Two-input NAND gate and its truth table. 

                 3-7      NAND gate ၏ logic symbol       truth table                  OR gate ၏ 
output ၌ NOT       (symbol)                                       OR gate ၏ normal 
output     function                   NO                   (၁၁-၁၂)      NOR gate ၏ logic 
symbol       truth table                   

 

 

    ၁၁-၁၂     3-8. Two-input NOR gate and its 
truth table. 

၁၁.၅ Review Questions 
(၁) Explain briefly about the software architecture applied to BAS. 

(၂) List three classes of software used in building automation systems, and outline the 
functions of each type. 

(၃)  Describe three typical application software made available to BAS. Give examples on their 
real-life applications. 

(၄) ( )  W       OO ?   x               “  j                        ”               
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 building automation systems. 

(ခ) Give one example of a DDC database entry that conforms with OOP, ignoring the 
actual syntax used. 

(၅) Describe the information contained in a DDC database. 

(၆)   x                             “        ”     “        ”, stating clearly, where each one 
resides in a computer system. 

(၇) 
 

( ) Explain the purpose of a DDC database. 

(ခ) Describe two methods commonly used for DDC database configuration in BAS 
industry. 

(ဂ) Explain the difference between DDC database configuration and DDC 
programming. 

(၈) 
 

( ) Describe two methods used to develop BAS application programs. 

(ခ) Give two advantages and disadvantages for each method. 

(၉) Explain the terms compiler and translator as used in computer programming. 

(၁၀) Give two advantages of graphical programming method over test-based method in the 
development of BAS / DDC application programming. 

(၁၁)  List and describe five types of DDC program modules used for building control 
applications. 

(၁၂)  
 

List three BAS application programs typically available/used for:- 

( ) energy management 

(ခ) metering and monitoring of building services 

(ဂ) facilities management 

(၁၃)  
 

Describe, with the aid of diagrams, the following real-time energy management 
routines generally used in BAS:- 
( ) Time and temperature profiling 

(ခ) Optimal start-stop 

(ဂ) Duty cycling 

(ဃ) Time and calendar scheduling 

(၁၄)  The facility management has to deploy the efficient energy management routines to 
their car parks in three                                   .                     “       
                   ”                                            k              
ventilation systems. Explain clearly how to implement this proposal with your 
programming knowledge. 

-End- 
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