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Abstract

The high event rate and large channel count of the D( experiment demands a sophisticated and intelligent data acquisition that filters out unworthy events. Only interesting physics events are stored. This paper contains a brief description of the D( detector and the data acquisition system and discusses the process of monitoring the system using the Significant Event System. Applications in the significant event system include the message board, alarm display, and the logger. This paper provides details on the implementation of graphical user interfaces for these significant event system applications.

1. Introduction

Fermilab’s Tevatron, a proton-antiproton collider, is the highest-energy particle accelerator currently operational in the world. The D( detector surrounds one of the p-p¯ collisions points. Analyzing the stored data from the D( detector, provides physicists with insights into the fundamental nature of matter and energy. In order to make full use of the upgraded Tevatron Collider and to meet the goals of Fermilab high energy physics research program, a phased upgrade of the D( detector is in progress.  For the D( detector, the upgrade enhances the tracking and triggering capabilities and extends its capacity. Figure 1.1  illustrates the features to be upgraded.
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Figure 1.1

  The complexity of the D( detector requires a system to monitor and record the state of the detector’s components. This system identifies conditions in the detector and data acquisition system (DAQ) that could have a negative impact on the quality of the physics data. The significant event system is a set of software applications developed to monitor and record the state of D( detector and DAQ during Run II.

This report provides the details on the development of graphical user interfaces (GUI) for selected SES applications. The applications in the SES that require GUIs are the logger, alarm display and message board. The alarm display notifies users on shift during the run when problems occur in the detector or DAQ. The logger records all the SES data, which are also in the server.                                                                                                                                                                                                                                                                                                                                                                                                                                              The GUIs are implemented using the Python programming language and Tkinter graphics toolkit.

2. D( Run II Data Acquisition System
 The software and hardware components of Run II DAQ have been redesigned and expanded to reflect the detector upgrades. The DAQ is divided into two major components, the trigger system and online/host system. Online system records and monitors events that pass the trigger requirements.

2.1. Trigger System

The trigger system implements three levels. Level 1 and Level 2 are composed of hardware trigger components and specialized preprocessors. There are components for a Fiber Tracker, Central and Forward Preshowers, a Silicon Tracker, a Calorimeter, a Solenoid, a Muon System, and preprocessors that are detector specific in the Level 2 trigger. Level 3 of the trigger system consists of crate readout and software trigger components. 

After each proton/antiproton collision, data passes from the detector data cables directly to the Level 1 of trigger system. Here the Level 1 components select the data that might be useful. Then the selected data is directed to Level 2, and more data is filtered before being directed to Level 3 where the complete reconstruction of the event occurs. The purpose of Level 3 is to bring digitized events efficiently and quickly to a farm of processors where software filtering occurs. Once the level 3 processing farm has analyzed the data, good events are made available to the data loggers. The events will be recorded to a disk temporarily, and the disk files are transferred via fiber optic network to a robotic system located at the Feynman Computing Center for permanent storage and  future analysis.
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2.2. Online/Host System

The online data acquisition system receives, logs, and performs immediate analysis of the event data. It also includes the front-end processors for the slow control, monitoring, and calibration system. In addition, the online system provides the user interface to the detector and data acquisition systems. The online system components include UNIX servers, Linux PCs, NT machines and VME processors. All these components are connected using a large Ethernet switch.
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                                                                             Figure 1.3

3. Significant Event System

The Significant Event System is a set of software applications that monitors and records the state of detector and DAQ components and notifies the user when a condition occurs that could have a negative impact on the physics data. The software components of the SES include the significant event server, display, archiver, log scanner, watcher, database server, DAQ software applications, message board and generator. 

3.1.Significant Event Server:

The SE Server is the heart of the SES. All significant event messages are sent to the server for processing before being distributed to the specific receiver as requested. The SE Server retains information of the significant events and connections it processes. 

3.2.Alarm Display:

The alarm display is a user interface that shows the current state of DAQ hardware and software components. 

3.3.Archiver:

The archiver stores significant event messages in a file. Normally, the archiver does not have a filter, to enable it to receive all the SE messages which have been sent to the server. During data analysis, physicists retrieve the information stored in the archiver to examine possible  sources of data corruption.

3.4. Alarm watcher:

The alarm watcher gives the SES the ability to stop the data acquisition system when there is a severe error by communicating with the run control application (COOR).

3.5. Message board:

The message board is a development tool used to view esages sent to the server.

3.6. Generator:

The generator is sender GUI that is used to test the alarm display. The user is allowed to create a message, send a message, and change transition.

D( Significant Event System
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Figure 1.4

3.7.  Client-Server Architecture

The SES uses Client-Server methodology, implemented using the Inter Task Communication (ITC) package developed here at D(.    To be able to send and receive significant event messages, applications in the DAQ system must register with the SE server.  All the error messages that require user attention are added to the list in the server. Then the server processes these messages in accordance to the priority. Each receiver has a filter, which specifies what kind of message should be sent to it. The server uses filters to identify where the messages should be sent. The alarm display, logger and the watcher are significant event receivers.  
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3.8 Significant event message

The significant event message contains many pieces of information. These pieces include state transition, device name, priority, time and date, type of device, and type of alarm.

3.8.1.State transition

This information explains if the problem has been resolved or not. In this case, the transition can be good, or bad. Good alarms cancel the bad alarms.

3.8.2.Device name string 

This is the name of the device. For example, SMT-HV-37328, the device is a high voltage power supply (HV) for the Silicon Microstrip Tracker (SMT) and its location at the detector or DAQ system is 37328. More information can be added to the name depending on the needs.

3.8.3.Severity

The alarm severity can be either major or minor.  Major severity requires immediate attention, while minor severity needs to be watched. 

3.8.4.Alarm Type

This specifies if an alarm message is binary, analog or comment.

 3.8.5.Message Type

Significant event message can be an alarm or informational message. Alarm messages are those, which require user’s attention while informational messages are just to inform the operator about certain things, but they do not require any immediate action. 

4. Alarm Display

The alarm display is a user interface that shows the current state of the DAQ and detector. Considering the complexity of the data acquisition system and detector, there can be many significant error messages that can be sent to the SE server. The alarm display tells the operator which problems have been resolved and which still require operator’s attention. The operator can use computer features, like the mouse, to get information on the problem.

4.1. Implementation of Alarm Display

Considering the importance of alarm display to the significant event system and data acquisition, it is necessary to develop an alarm display that is user friendly. There are several widgets from Tkinter and python that are used to implement this software. The widgets used from Tkinter and Python megawidgets (Pmw) include Toplevel, Frame, Button, ScrolledFrame, ScrolledText and ScrolledListBox. Some of the widgets used were implemented here at D( by combining several standard widgets from Pmw and Tkinter, for example, Device Frame and D0Gui frame.

The python code for the alarm display is listed in appendix A. The first page of the alarm display has three buttons. Clicking the EXIT button closes the display window, the ALARMS button brings up the new Toplevel window, which displays the alarm information on each device, and the HEARTBEATS button brings up the window for the heartbeat display. The alarm display is created inside the D0Gui frame. 

4.2.1. Alarm Display Main Window

         This is the first page of the display, and it is shown below

[image: image5.wmf] 


By clicking the Alarms button, the Alarm Display summary window will be displayed.
4.2.2 Alarm Display Summary Window


The above window is an important part of an alarm display. The device frame is used to display the information on each device. The group name shows the type of the device. The above example uses central fiber tracker (CFT), silicon microstrip tracker (SMT) and other devices. The four other columns in the display show the counter for each type of alarm in each device. As seen, orange color is used to display information corresponding to the minor bad alarms, red for major bad alarms, dark blue for acknowledged alarms and dark green for good/canceled alarms. For example, in CFT row, there are two bad alarms with major severity, none of these messages has been acknowledged (ack = 0), and two canceled alarms. In the last row, the total number of alarms corresponding to each state condition is provided. 

By clicking on any of the buttons, list box will appear showing the names of all the messages corresponding to it. For example, by clicking HV-MAJOR, the Alarms List display will show up. 
4.2.3. Alarms List



4.2.3.1. Buttons
The buttons in the Alarms List and Message Display work as described below:

	Button
	Functionality

	CLOSE
	Closes the displayed window.

	SHOW
	Display the above D0 Alarm window

	LIST
	Display parameter page window.

	PRINT
	Print listbox information

	CONTROL
	Allow the user to 

To invoke python code

	ACK
	Acknowledge an alarm.

	ACK ALL
	Acknowledge all alarms in the list box


By double clicking the name inside the list box or clicking the SHOW button, the message window display will appear with different information corresponding to the alarm message.

4.2.4.  Alarm Detail Window



Alarm detail displays the entire alarm message. Buttons have same functionality as corresponding buttons in alarm list window.

5. Alarm Logger and Message Board GUI:

The alarm logger writes SE messages to a file. The user interface for the logger is combined with the message board GUI. The message board is used to display SE messages coming from the server.  The user can stop or start displaying messages anytime by using the check buttons in the message board. The generic menus are the same as in previous displays, except that there are additional control buttons for the logger and message board itself. The python code used to develop the message board GUI is shown in appendix B.

The message board
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application whether to process the message or not. If the user wants to stop displaying the message oo the message board or writing the message to the log file, she/he just needs to click on the corresponding check button. The color inside the button will be dark red. To start starting processing the message again, the user needs to click on the same button again, and the color will disappear.

6. Generator

The generator is a test program that send SE messages. By clicking on the sender, one gets two options. The first option is to send information messages, and the second option is to send the alarm messages. one can send as many as messages as desired, change transition, specify how long the message should be send to the server and give other information related to that message. Python code used to develop the generator is shown in appendix C. The sender display is shown below.
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7. Summary

This paper describes the important features of the Significant Event System, and gives a short discussion about D( Data Acquisition system and detector upgrade. We have shown the importance of Significant Event system in DAQ and detector, and how the SES monitors and records the state of D( Run II Data Acquisition System and detector by using its software components.  SES uses the server to maintain the current state of the DAQ and detector, alarm display to communicate with the user, archiver to store information for future purposes and the watcher to stop DAQ when error is too severe. The message board and heartbeat display are used to display information. 

8. 1. Appendix A

The python code for the alarm display is shown in this appendix.

#! /usr/bin/env python

#

# File name: pages.py

#

# Purpose: GUI to display Alarm messages received from the server.

#

# 

# -2000 : Alison Ndulute

#------------------------------------------------------------------------------------------------

#------------------------------------------------------------------------------------------------

#Two classes are developed. class AlarmDisplay is the main class, and calls class summary. The program uses 

# DevFrame and D0Gui to develop interfaces.

# 

# Class AlarmDisplay has 4 methods:

# 
*Constructor : __init__


#
*D0Alarms

#
*D0Heartbeats

#
*update


#

# Class summary stores most of the information. It has more than 15 methods, some 

# of them are still on development. 

#

#------------------------------------------------------------------------------------------------

#------------------------------------------------------------------------------------------------

#Import standard modules

import sys

import itc

import time

from SEClient import *

from SE_Message import *

from d0gui import *

from devframe import *

import Tkinter

from helpd0dialog import *

import Pmw

import string

import os

class summary:

    def __init__(self, frame, pageName):

        self.myfont = '-*-helvetica-*-r-*-*-*-150-*-*-*-*-*-*'

        self.bgcolor = 'darkblue'


self.fgcolor ='white'


#dictonary for the list of all messages in a certain device, eg. CFT


self.all_ListDict ={}


#defines four dictonaries and counters for four different alarm information


#:) minor bad alarms, major bad alarms, acknowledged alarms and good alarms

        self.minorDict ={}

        self.majorDict ={}


self.ackDict ={}


self.goodDict ={}


self.minorCounter = 0


self.majorCounter = 0


self.ackCounter = 0


self.goodCounter = 0


#:)change the integer number of each counter to string.


#This has to be done because  DevFrame's buttonItem displays string type of information.


self.string_minor_count = str(self.minorCounter)


self.string_major_count = str(self.majorCounter)


self.string_ack_count=str(self.ackCounter)


self.string_good_count =str(self.goodCounter)


#:)make the DevFrame for each page

self.devframe = DevFrame(frame, pageName,callback=self.all_List,context = pageName, width      = None, bg ='white')

self.minor = self.devframe.buttonItemAdd(self.string_minor_count, self.minorCallback, pageName)

self.major = self.devframe.buttonItemAdd(self.string_major_count,self.majorCallback, pageName)


self.ack = self.devframe.buttonItemAdd(self.string_ack_count,self.ackCallback,pageName)


self.good = self.devframe.buttonItemAdd(self.string_good_count,self.goodCallback,pageName)


self.devframe.pack(expand=1, padx=1, pady=1)



self.devframe.update(self.minor,self.string_minor_count, bg='orange', fg='white',width=15)


self.devframe.update(self.major,self.string_major_count, bg='red',fg='white', width=15)


self.devframe.update(self.ack,self.string_ack_count, bg='darkblue',fg='white',width=15)


self.devframe.update(self.good,self.string_good_count, bg='darkgreen',fg='white', width=15)


return

    def update(self, msg):


#:)get the information from the message passed.


name = msg.getName()

        transition=string.lower(msg.getTransition())


severity=string.lower(msg.getSeverity())

#:)test the information from the message and update the corresponding counter and #DevFrame


if transition == 'bad' and severity == 'minor':


  k =self.minorDict.keys()


  if name not in k:


     self.minorCounter = self.minorCounter + 1


     self.string_minor_count = str(self.minorCounter)


     self.t=time.ctime(time.time())    


     self.minorDict[name]=msg  

self.devframe.update(self.minor,self.string_minor_count, bg='orange',                                  fg='white',width=15)


if transition == 'bad' and severity == 'major':


  k =self.majorDict.keys()


  if name not in k:


    self.majorCounter = self.majorCounter + 1


    self.string_major_count = str(self.majorCounter)


    self.t=time.ctime(time.time())    


    self.majorDict[name]=msg


self.devframe.update(self.major,self.string_major_count, bg='red', fg='white',width=15)


###I don't know if this is true......


if transition == 'ack': 


   self.ackCounter = self.ackCounter + 1


   self.string_ack_count = str(self.ackCounter)


   self.t=time.ctime(time.time())    


   self.ackDict[name]=msg


self.devframe.update(self.ack,self.string_ack_count, bg='darkblue', fg='white',width=15)


if transition == 'good': 


  k =self.goodDict.keys()


  if name not in k:


   self.goodCounter = self.goodCounter + 1


   self.string_good_count = str(self.goodCounter)


   self.t=time.ctime(time.time())    


   self.goodDict[name]=msg

self.devframe.update(self.good,self.string_good_count, bg='darkgreen', fg='white',width=15)


self.all_ListDict[name] = msg


return

    def getMinorTotal(self):

        return self.minorCounter

    def getMajorTotal(self):


return self.majorCounter

    def getAckTotal(self):


return self.ackCounter

    def getGoodTotal(self):


return self.goodCounter

    #:) Implement the callback methods from each DevFrame button. 

    #    By clicking any of the button, the new Toplevel window will be displayed

    #    and show the list of names corresponding to the clicked button.

    #    The dictionaries store the name of message as the key and 

    #    the message itself as the object.

    def all_List(self, pageName):

    
title =pageName

    
k = self.all_ListDict.keys()


self.newWindow(title, k)

    def minorCallback(self, context):

        title = 'MINOR BAD ALARMS'


minor_keys = self.minorDict.keys()


self.newWindow(title, minor_keys)

    def majorCallback(self, context):



title = 'MAJOR BAD ALARMS'


major_keys= self.majorDict.keys()


self.newWindow(title, major_keys)

    def ackCallback(self, context):


title = 'ACKNOWLEDGE ALARMS'


ack_keys= self.ackDict.keys()


self.newWindow(title, ack_keys)

    def goodCallback(self, context):


title = 'GOOD ALARMS'



good_keys= self.goodDict.keys()


self.newWindow(title, good_keys)

    #Creating the Toplevel window for the listbox

    def newWindow(self, title, MyItems):

        self.new = Toplevel()


self.new.title(title)


self.title = title


#creating a frame for a scrolledList box

       self.new.frame = Frame(self.new, width=250, height=500)

       self.new.frame.pack(expand = 1, side=LEFT)   


#:)creating a listbox


self.box = Pmw.ScrolledListBox(self.new.frame, listbox_font= self.myfont,


              listbox_selectmode=SINGLE,



      listbox_selectbackground = 'black',



      listbox_selectforeground = 'white',

                     items=(MyItems),

                     listbox_height=13, 



      listbox_width=22,



      vscrollmode='dynamic',

                     selectioncommand=None,


              dblclickcommand=self.selectionCommand,


              usehullsize=0, 



      hull_width=250, 



      hull_height=450)

       self.box.pack(fill='both', expand=1, padx=2, pady=0)


#:)creating a frame for the buttons and store buttons on it


self.new.bu = Frame(self.new, width=200, height=450)

        self.new.bu.pack(expand = 1, side=RIGHT)


buttonClose = Button(self.new.bu, font = self.myfont,


              text='CLOSE', 



      command = self.quit,



      width=10, 



      bg = self.bgcolor, 



      fg=self.fgcolor)

        buttonClose.pack(side=TOP, expand=1, padx=3, pady=3)


buttonShow = Button(self.new.bu, font=self.myfont,


              text='SHOW', 



      command = self.show,



      width=10, 



      bg = self.bgcolor, 



      fg=self.fgcolor)

        buttonShow.pack(side=TOP,expand=1, padx=3, pady=3)


buttonList = Button(self.new.bu, font=self.myfont,


              text='LIST', 



      command = self.list,



      width=10, 



      bg = self.bgcolor, 



      fg=self.fgcolor)

        buttonList.pack(side=TOP,expand=1, padx=3, pady=3)


buttonPrint = Button(self.new.bu, font=self.myfont,


              text='PRINT', 



      command = self.print_out,



      width=10, 



      bg = self.bgcolor, 



      fg=self.fgcolor)

        buttonPrint.pack(side=TOP,expand=1, padx=3, pady=3)


buttonControl = Button(self.new.bu, font=self.myfont,


              text='CONTROL', 



      command = self.control,



      width=10, 



      bg = self.bgcolor, 



      fg=self.fgcolor)

        buttonControl.pack(side=TOP,expand=1, padx=3, pady=3)


buttonAck = Button(self.new.bu, font=self.myfont,


 
      text='ACK', 



      command = self.ackcc,



      width=10, 



      bg = self.bgcolor, 



      fg=self.fgcolor)

        buttonAck.pack(side=TOP,expand=1, padx=3, pady=3)


buttonAck_all = Button(self.new.bu, font=self.myfont,



      text='ACK ALL', 



      command = self.ack_all, 



      width=10, 



      bg = self.bgcolor, 



      fg=self.fgcolor)

        buttonAck_all.pack(side=TOP,expand=1, padx=3, pady=3)


return


#:) Implementing the command to allow the user to view more information after double clicking   #the name in the listbox or click the 'show' button

    #  Nothing will happen if you double click in the empty selection

    def selectionCommand(self):

        title = self.title

        selected_items = self.box.getcurselection() #returns a tuple of selected items

        if selected_items  != ():


   selected_names = selected_items


   for i in selected_names:  


       #showing a message from the 'all_list' Listbox  eg. all messages in CFT 


       message = self.all_ListDict[i]


       message_name = i        #get the message from the corresponding name.


       if 'MINOR BAD ALARMS'== title: # check which dictionary to open


           message = self.minorDict[message_name]  


       if 'MAJOR BAD ALARMS' == title:


           message = self.majorDict[message_name]


       if 'ACKNOWLEDGE ALARMS' == title:


           message = self.ackDict[message_name]


       if 'GOOD ALARMS' == title:


           message = self.goodDict[message_name]


       #:)get the information from the corresponding message and


       #  change it to uppercase letters


       theName = string.upper(message.getName())  

               theTransition=string.upper(message.getTransition())


       theSeverity=string.upper(message.getSeverity())


       theAlarmType =string.upper(message.getAlarmType())


       theMsgType = string.upper(message.getMsgType())


       theTime=string.upper(self.t)


       #:)creating the new Toplevel window to display the information, which corresponds 


       #  to the selected name

               self.message_frame = Toplevel()


       self.message_frame.title('D0 ALARM DISPLAY') 

               self.message_frame.f = Frame(self.message_frame, width=90, height=200)

               self.message_frame.f.pack(side=TOP, fill = 'both', expand = 1)


       #store the scrolledText in a Toplevel window


       st = Pmw.ScrolledText(self.message_frame.f, borderframe=1, 


          text_font=self.myfont,



  text_background = 'white',



  label_font =self.myfont,


          labelpos=N,



  label_text= message_name, #display_title, 



  label_fg ='darkblue',



  label_bg ='lightblue',



  label_height = 1,



  label_width=90,



  usehullsize=0,



  hull_width=250, 



  hull_height=400,



  text_padx=1,


          text_pady=1,



  text_wrap='none')

               st.pack(side = TOP,fill='both', expand=0, padx=1, pady=1)


       self.message_frame.b = Frame(self.message_frame, width=100, height=10)


       self.message_frame.b.pack(side = BOTTOM, expand = 1, fill= 'both')


       #make the buttons


       btnclose = Button(self.message_frame.b, font=self.myfont,


           text='CLOSE', 



    command = self.close,



    width=10, 



    bg = self.bgcolor, 



    fg=self.fgcolor)

              btnclose.pack(side=LEFT, expand=0, padx=3, pady=3,)


       btn_ack = Button(self.message_frame.b, font=self.myfont,


            text='ACK', 



     command = self.ackcc,



     width=10, 



     bg = self.bgcolor, 



     fg=self.fgcolor)

                    btn_ack.pack(side=LEFT,expand=0, padx=3, pady=3)


            btncontrol = Button(self.message_frame.b, font=self.myfont,


            text='CONTROL', 



     command = self.control,



     width=10, 



     bg = self.bgcolor, 



     fg=self.fgcolor)

              btncontrol.pack(side=LEFT,expand=0, padx=3, pady=3)


       st.tag_config("alarm_color", foreground="red", background="white")

       mymessage = theTransition + "     "+ theAlarmType + "     " + theMsgType+ 

                           "     "+theName+ "     " + theTime

               st.insert(END, mymessage, "alarm_color")


       st.insert(END, '\n')


return

   #implementing the buttons' commands

    def close(self): 

    
self.message_frame.destroy()


return

    def quit(self):

    
self.new.destroy()


return       

    def show(self):

        self.selectionCommand()


return

    def list(self):

    
self.parameterPage = Toplevel()


self.parameterPage.title('STILL UNDER DEVELOPMENT!!!!!') 


self.parameterPage.menubar = Frame(self.parameterPage, 


          width=400, height=40, 



  relief = SUNKEN, bg = 'white')

        self.parameterPage.menubar.pack(expand=0, side=TOP, fill = 'both', padx=5, pady=5)


FileButton = Menubutton(self.parameterPage.menubar, 



  text = 'File',


          font = self.myfont,


          background ='white',



  foreground='darkblue') 


FileButton.pack(side = LEFT)


FileMenu = Menu(FileButton, tearoff=1)


FileButton['menu'] = FileMenu


##File menu items


FileMenu.add('command', label = 'Close', command = self.closePage)


EditButton = Menubutton(self.parameterPage.menubar, 



  text = 'Edit',


         font = self.myfont,


         background ='white',



 foreground='darkblue') 


EditButton.pack(side = LEFT)


EditMenu = Menu(EditButton, tearoff=1)


EditButton['menu'] = EditMenu


OptionsButton = Menubutton(self.parameterPage.menubar, 



 text = 'Options',


         font = self.myfont,


         background ='white',



 foreground='darkblue') 


OptionsButton.pack(side = LEFT)


OptionMenu = Menu(OptionsButton, tearoff=1)


OptionsButton['menu'] = OptionMenu


ControlButton = Menubutton(self.parameterPage.menubar, 



  text = 'Control',


          font = self.myfont,


          background ='white',



  foreground='darkblue') 


ControlButton.pack(side = LEFT)


ControlMenu = Menu(ControlButton, tearoff=1)


ControlButton['menu'] = ControlMenu


self.parameterPage.f = Frame(self.parameterPage, width=200, height=450)

        self.parameterPage.f.pack(side=TOP, fill = 'both', expand = 1)


#Create the display data area


Page_data_area = Pmw.ScrolledText(self.parameterPage.f, borderframe=1, 


          text_font=self.myfont,



  text_background = 'white',



  text_foreground = 'darkgreen',


         labelpos=N,



  usehullsize=0,



  hull_width=0, 



  hull_height=0,



  text_padx=1,


         text_pady=1,



 text_wrap='none')

        Page_data_area.pack(side = TOP,fill='both', expand=1, padx=1, pady=1)


return

        pass

    def closePage(self):

        self.parameterPage.destroy()


return

    def print_out(self):


#output=open("/home/ndulute/SigEvtSys/py/infile.log")


os.system("flpr -q dab5_hp8000  /home/ndulute/SigEvtSys/py/infile.log")


#os.remove("flpr -q dab5_hp8000  /home/ndulute/SigEvtSys/py/data.log")


return

    def control(self):

    
pass

    def ackcc(self):

    
pass

    def ack_all(self):

    
pass

 #-----------------------------------------------------------------------------------------------

 #-----------------------------------------------------------------------------------------------

 #:)  main class starts here-------------------- :) 

class AlarmDisplay(D0Gui):

    def __init__(self, seReceiver, parent=None):


self.fonts = '-*-helvetica-*-r-*-*-*-150-*-*-*-*-*-*'


self.labelfont ='-*-helvetica-*-r-*-*-*-130-*-*-*-*-*-*'


self.bad_minor_Dict={}


self.bad_major_Dict={}


self.good_Dict={}


self.ack_Dict={}


#:)Defines the total counter of as integers


#:) total minor, total, major, total acknowledged and total good


self.minorTotal_counter=0


self.majorTotal_counter=0


self.ackTotal_counter=0


self.goodTotal_counter=0


#:)converts the counters to string.


self.string_minorTotal =str(self.minorTotal_counter)


self.string_majorTotal =str(self.majorTotal_counter)


self.string_ackTotal =str(self.ackTotal_counter)


self.string_goodTotal =str(self.goodTotal_counter)


#:)defines a dictonary to store the summary class and its data

        self.pageNamedict={}


self.seReceiver =seReceiver


#:)provide the information for the about dialog


Pmw.aboutversion('0.0')

        Pmw.aboutcontact('Alison Ndulute')

        D0Gui.appname = 'Alarms & Heartbeats' #creating the title for the about dialog

        D0Gui.__init__(self, 'Alarm Display') #:) create te title for the D0Gui frame


#:)Obtain the menubar from D0Gui 


        mb = self.menu_bar()


#:)Obtain the data area frame from D0Gui 


self.da= self.data_area()



#:)obtain the button area from D0Gui


ba = self.button_area()


#:)develop the text area and store it in te data area of the D0Gui


text = Pmw.ScrolledText(self.da, borderframe=1, labelpos=N,



label_text='Messages', 



label_bg ='lightblue', 



label_fg ='darkblue', 



label_height = 1,



label_font=self.fonts,



label_width=400,



usehullsize=1,



hull_width=400, hull_height=300,



text_padx=1, text_pady=1,



text_wrap='none')


text.pack(fill=BOTH, expand=1, padx=1, pady=1)


#:develop the buttons, and store them in the D0Gui buttons area


btnExit = Button(ba, text='EXIT', command = self.quit,


        width=10, font=self.fonts,



bg = 'darkblue', 



fg='white')

        btnExit.pack(side=LEFT, expand=0, padx=3, pady=3)


#:) the below button will bring the Alarms Display


btnAlarms = Button(ba, text='ALARMS', command = self.D0Alarms, 


        width=10, font=self.fonts,



bg = 'darkblue', 



fg='white')

        btnAlarms.pack(side=LEFT,expand=0, padx=3, pady=3)


#:)the below button will bring the HeartBeats display


btnHeart = Button(ba, text='HEARTBEATS', command = self.D0Heartbeats,


        width=10, font=self.fonts,



bg = 'darkblue', 



fg='white')

        btnHeart.pack(side=LEFT,expand=0, padx=3, pady=3)


#btnAlarms.configure(state = DISABLED)


return

    #:)implementing the buttons' methods

    def exit(self):

        self.destroy()

    #:) this method creates a new Toplevel window to store 

    #   DevFrames with Alarms information 

    def D0Alarms(self):
 

        self.alarms_Frame = Toplevel()


self.alarms_Frame.title('D0 ALARMS') 


self.alarms_Frame.menubar = Frame(self.alarms_Frame, 




width=400, height=40, 




relief = SUNKEN, bg = 'white', bd=2)

        self.alarms_Frame.menubar.pack(expand = 0, side=TOP, fill = 'both', padx=5, pady=5)


commandsButton = Menubutton(self.alarms_Frame.menubar, 




text = 'COMMANDS',




font = self.labelfont,




background ='white',




foreground='darkblue') 


commandsButton.pack(side = LEFT)


commandsMenu = Menu(commandsButton, tearoff=1)


commandsButton['menu'] = commandsMenu


##Commands menu items


commandsMenu.add('command', label = 'Close', command = self.closeAlarm)


controlButton = Menubutton(self.alarms_Frame.menubar, 




text = 'CONTROL',




font = self.labelfont,




background ='white',




foreground='darkblue') 


controlButton.pack(side = LEFT)


controlMenu = Menu(controlButton, tearoff=1)


controlButton['menu'] = controlMenu


self.alarms_Frame.label = Frame(self.alarms_Frame, 




width=100, height=0,




relief = FLAT,bd=2)

        self.alarms_Frame.label.pack(expand = 0, side=TOP, fill = 'both', padx=1, pady=1)


#label message


t=time.ctime(time.time())  

        mylabel = 'Alarm Server Heartbeat' + "     "+ t


label = Label(self.alarms_Frame.label, text=mylabel, bg='white', 


                fg='darkgreen', font = self.labelfont,




justify ='center', height=1, width=70)


label.pack(side =TOP, pady=1, padx=1)


self.alarms_Frame.f=Pmw.ScrolledFrame(self.alarms_Frame,


              labelpos = None, 


              hull_width = 400,


              hull_height = 450)


self.alarms_Frame.f.pack(padx = 2, pady = 2, fill = 'both', expand = 1, side=BOTTOM)


frame= self.alarms_Frame.f.interior()


#:) Developing the titles


title_frame = DevFrame(frame, 'GROUP NAME')

        minor_item = title_frame.buttonItemAdd('MINOR')


major_item = title_frame.buttonItemAdd('MAJOR')


ack_item = title_frame.buttonItemAdd('ACK')


good_item = title_frame.buttonItemAdd('GOOD')


title_frame.pack(expand=1, padx=1, pady=1)


title_frame.update(minor_item,'MINOR', bg = 'white', fg='darkblue', width=15)


title_frame.update(major_item,'MAJOR', bg = 'white', fg='darkblue',width=15)


title_frame.update(ack_item,'ACK', bg = 'white', fg='darkblue',width=15)


title_frame.update(good_item,'GOOD', bg = 'white', fg='darkblue',width=15)


#:)open the test input file 


try:


    inFile = open('/home/ndulute/SigEvtSys/py/infile.log')

        except IOError:


    print "Could not open infile.log" 

        s =  inFile.readline()     #:) read a line from the file  


pageName = string.strip(s) #:)take off the empty spaces


#:)below, continue to read as long as there is some data,


# store the summary class in a dictionary, and pass the 


# information at summary class, the DevFrames are created 


# for each pageName inside a summary class


while pageName:    

    
     self.pageNamedict[pageName]=summary(frame, pageName)


     s =  inFile.readline()



     pageName = string.strip(s)  

        inFile.close()  


#:)creating the Total page

self.devf = DevFrame(frame, 'TOTAL',callback=None,context = None, width = 400, bg ='white')


self.minorT = self.devf.buttonItemAdd(self.string_minorTotal)


self.majorT = self.devf.buttonItemAdd(self.string_majorTotal, callback=None)


self.ackT = self.devf.buttonItemAdd(self.string_ackTotal, callback=None)


self.goodT = self.devf.buttonItemAdd(self.string_goodTotal, callback=None)


self.devf.pack(expand=1, padx=1, pady=1)



self.devf.update(self.minorT,self.string_minorTotal, bg='orange', fg='white',width=10)


self.devf.update(self.majorT,self.string_majorTotal, bg='red',fg='white', width=10)


self.devf.update(self.ackT,self.string_ackTotal, bg='darkblue',fg='white',width=10)


self.devf.update(self.goodT,self.string_goodTotal, bg='darkgreen',fg='white', width=10)


return

    def D0Heartbeats(self): 

        self.HB_Frame = Toplevel()


self.HB_Frame.title('Heartbeats Display') 

self.HB_Frame.menubar = Frame(self.HB_Frame, width=400, height=40, relief = SUNKEN, bg = 'white')

        self.HB_Frame.menubar.pack(expand = 0, side=TOP, fill = 'both', padx=5, pady=5)


HBcommandsButton = Menubutton(self.HB_Frame.menubar, 



  text = 'COMMANDS',


          font = self.fonts,


          background ='white',



  foreground='darkblue') 


HBcommandsButton.pack(side = LEFT)


HBcommandsMenu = Menu(HBcommandsButton, tearoff=1)


HBcommandsButton['menu'] = HBcommandsMenu


##Heartbeats Commands menu items


HBcommandsMenu.add('command', label = 'Close', command = self.closeHB)


self.HB_Frame.f = Frame(self.HB_Frame, width=100, height=450)

        self.HB_Frame.f.pack(side=TOP, fill = 'both', expand = 1)


#Create the display data area


HB_data_area = Pmw.ScrolledText(self.HB_Frame.f, borderframe=1, 


          text_font=self.fonts,



  text_background = 'white',



  text_foreground = 'darkgreen',


          labelpos=N,



  usehullsize=0,



  hull_width=0, 



  hull_height=0,



  text_padx=1,


          text_pady=1,



  text_wrap='none')

        HB_data_area.pack(side = TOP,fill='both', expand=1, padx=1, pady=1)


return

    def  update(self):

       # self.bell() #just a try to hear the beep!!!


s = self.seReceiver.getMsg()     #:)get the message from the receiver


while s:


    msg=stoSE_Message(s)         #get the string message


    name = msg.getName()         #get the name of the message     


    k = self.pageNamedict.keys() #get the pageNames from the dictionary


    for i in k:                  #see if PageName is in name 


        se = string.find(name, i)



if se != -1:



   self.pageNamedict[i].update(msg) #:)call summary's update method

  
    s =self.seReceiver.getMsg()


self.after(1000, self.update) 


self.minorTotal_counter = 0


self.majorTotal_counter = 0


self.ackTotal_counter = 0


self.goodTotal_counter = 0

        for i in self.pageNamedict.keys():  


    #:)get the totals 

self.minorTotal_counter = self.minorTotal_counter  +     self.pageNamedict[i].getMinorTotal() 


    self.string_minorTotal = str(self.minorTotal_counter)

self.majorTotal_counter = self.majorTotal_counter  +   self.pageNamedict[i].getMajorTotal() 


    self.string_majorTotal = str(self.majorTotal_counter)


    self.ackTotal_counter = self.ackTotal_counter  + self.pageNamedict[i].getAckTotal() 


    self.string_ackTotal = str(self.ackTotal_counter)

self.goodTotal_counter = self.goodTotal_counter  + self.pageNamedict[i].getGoodTotal() 


    self.string_goodTotal = str(self.goodTotal_counter)

self.devf.update(self.minorT, self.string_minorTotal, bg='orange', fg='white',width=15)


    self.devf.update(self.majorT, self.string_majorTotal, bg='red', fg='white',width=15)


    self.devf.update(self.ackT, self.string_ackTotal, bg='darkblue', fg='white',width=15)



self.devf.update(self.goodT, self.string_goodTotal, bg='darkgreen', fg='white',width=15)





return 

    def closeAlarm(self):

        self.alarms_Frame.destroy()


return

    def closeHB(self):

        self.HB_Frame.destroy()


return

if __name__ =='__main__':

        AlarmDisplay(D0Gui).mainloop()


8.2. Appendix B

The python code for the message board

# Filename: SEMsgBoardGui.py

#

# GUI for Displaying messages received from the SES server.

#

“””

“””

from Tkinter import *

from ScrolledText import ScrolledText

import sys

import time

import string

import itc

from verbose import *

from helpd0dialog import *

import Pmw

import SEClient

from SEStrMsg import *

class SEMsgBoardGui(Frame):

    def __init__(self, seReceiver, seSender,parent=None):


# Opening the file for the logger


   
try:


           self.logFile = open('/home/ndulute/SigEvtSys/py/ses.log','a')

        except IOError:


   print "Could not open ses.log"


#Set default value for the checkbuttons of the Display, Logger 


#and Receiver respectively.:

        self.choiceDisplay='on'


self.choiceLogger ='on'


self.choiceReceiver='on'


self.choiceSender='on'

 
self.seSender=seSender


self.seReceiver = seReceiver


self.i = SEInfoStrMsg("ayi/gbt.khp", 'habari gani?, nessa')

        self.j = SEInfoStrMsg("lmn/opq.rst", 'how are you today?')

        self.msgSubType_d = {}


self.msgSubType_d['alarm'] = {'info' : 'alarm_info_color',





      'warn' : 'alarm_warn_color',





      'severe' : 'alarm_severe_color'}

    
Frame.__init__(self, parent)


self.pack(expand = YES, fill = BOTH)


self.master.title("Significant Event Message Board")


self.master.iconname("SEMsgBoard")


##Create menubar



self.menubar = Frame(self, relief = RAISED, bd=2)


self.menubar.pack(side = TOP, fill = 'both', expand = YES)


##Create File menu


self.filebutton = Menubutton(self.menubar, text = 'File') 


self.filebutton.pack(side = LEFT)


self.filemenu = Menu(self.filebutton, tearoff=1)


self.filebutton['menu'] = self.filemenu


##File menu items


self.filemenu.add('command', label = 'Open', command = self.open)


self.filemenu.add('command', label = 'Quit', command = self.quit)


  ##Create Sender menu


self.senderbutton = Menubutton(self.menubar, text = 'Sender') 


self.senderbutton.pack(side = LEFT)


self.sendermenu = Menu(self.senderbutton, tearoff=1)


self.senderbutton['menu'] = self.sendermenu


##Sender menu items


self.sendermenu.add('command', label = 'New', command = self.new)


self.sendermenu.add('command', label = 'Delete', command = self.delete)


##Create frame for checkbuttons:


self.button= Frame(self, relief = RAISED, bd=2)


self.button.pack(side = TOP, fill = 'both', expand = YES)


##Create checkbuttons


Checkbutton(self.button, text='Display ', state=ACTIVE, anchor=W, command=self.onDisplay).pack(padx=2, pady=2, expand=YES, side=LEFT)


Checkbutton(self.button, text='Receiver', state=ACTIVE, anchor=W, command=self.onReceiver).pack(padx=2, pady=2, expand=YES, side=LEFT)


Checkbutton(self.button, text='Logger  ', state=ACTIVE, anchor=W, command=self.onLogger).pack(padx=2, pady=2, expand=YES, side=LEFT)


##Create Help menu


self.helpbutton = Menubutton(self.menubar, text = 'Help', justify = 'right')


self.helpbutton.pack(side = RIGHT)


##Help menu items


self.helpmenu = Menu(self.helpbutton, tearoff=1)


self.helpbutton['menu'] = self.helpmenu

        self.helpmenu.add('command',label='About...', command = self.showAbout)

        self.helpmenu.add('command',label = 'Help', command = self.help)


##create balloon help


self.balloon = Pmw.Balloon(self)

    
self.balloon.bind(self.helpbutton, 'Get help', 'Do you need some help?')


##Create frame for text


textFrame = Frame(self, relief = SUNKEN)


textFrame.pack(side = TOP, expand = YES, fill = BOTH)


self.textWindow = ScrolledText(textFrame, height=15)


self.textWindow.pack(side = TOP, fill = BOTH)


theFrame =Frame(self, relief=RAISED, bd=2)


theFrame.pack(side=TOP, expand=YES, fill=BOTH)


##Create menubar for the sender window



self.menubar2 = Frame(serverFrame, relief = RAISED, bd=2)


self.menubar2.pack(side = TOP, fill = 'both', expand = YES)


self.serverWindow = ScrolledText(serverFrame, height=15)


self.serverWindow.pack(side = TOP, fill = BOTH)


##Create message bar


messageBar = Pmw.MessageBar(self, entry_width = 40, entry_relief = GROOVE, labelpos = W, label_text ='Status: ')


messageBar.pack(side = BOTTOM,fill =X, expand=1, padx=10, pady = 5)


self.balloon.configure(statuscommand = messageBar.helpmessage)


return

    def write(self, msg):


window = self.textWindow


window.insert(END, msg, textTag)


window.insert(END, '\n')


return

    def selfWrite(self, text):

        window.insert(END, text, "self_color")


window.insert(END, '\n')


return

    def update(self):


m=self.i


while m:

            self.seSender.sendMsg(m)


    if m==self.i:


       m=self.j


    else:


       m=self.i

        setime.sleep(5)  


msg = self.seReceiver.getMsg()

        while msg:

            if self.choiceDisplay == 'on':

                 self.write(msg) 


    if self.choiceLogger=='on':

             
 self.logFile.write('\n')

             
 self.logFile.write(time.ctime(time.time()))

             
 self.logFile.write('\t')

             
 self.logFile.write(msg)

             
 self.logFile.flush()


    msg = self.seReceiver.getMsg()    

        self.after(1000, self.update)


return


    def __del__(self):

        self.logFile.close()


return

    def quit(self):

        self.master.destroy()

        return    

    def onDisplay(self):

        if self.choiceDisplay =='on':


   self.choiceDisplay='off'


else:   

    
   self.choiceDisplay='on'

        return 

    def onReceiver(self):

    
if self.choiceReceiver=='on':


   self.choiceReceiver='off'


else:


   self.choiceReceiver ='on'

        return 

    def onLogger(self):

    
if self.choiceLogger=='on':


   self.choiceLogger='off'


else:


   self.choicelogger ='on'


return

    def help(self):  



    
helpdialog = HelpDialog(self,__doc__ + HelpStandard.__doc__)


return

    def showAbout(self):

        Pmw.aboutversion('1.5')

        Pmw.aboutcopyright('Company Name 2000\nAll rights reserved')

        Pmw.aboutcontact(

        'For information about this Application contact:\n' +

        ' Sales at Company Name\n' +

        ' Phone: 1-###-###-####\n' +

        ' email: contactperson@fnal.gov'

         )

    
#Displaying the About Dialog

        about = Pmw.AboutDialog(self.master, applicationname='About this Application')


return

    def new(self):

        pass

        return 

    def delete(self):

        return

    def open(self):

        return

8.3. Appendix C

Python code used to develop the generator GUI

#!/usr/bin/env python

#

# Filename: SEsenderGui.py

# 

import sys

import itc

import time

from SEClient import *

from SE_Message import *

from d0gui import *

from devframe import *

import Tkinter

from tkd0dialog import *

class TheMessage:

    def __init__(self, msg, frame, period):

        self.msg = msg

        self.frame = frame

        self.period = period

        self.counter = period

class seSenderGui(D0Gui):

    def __init__(self, seSender):

        Pmw.aboutversion('0.0')

        Pmw.aboutcontact('Alison Ndulute')

        D0Gui.appname = 'Significant Event Sender'

        D0Gui.__init__(self, 'Significant Event Sender', __doc__)

        self.seSender = seSender

        self.msgList = []

        mb = self.menu_bar()

        # Add user defined menus

        mb.addmenu('Sender', 'Manipulate senders', side='left')

        mb.addmenuitem('Sender', 'command', label='Info', command=self.addInfo)

               #command=lambda msg='Add sender', func=self.statusMessage: func(msg))

        mb.addmenuitem('Sender', 'command', label='Alarm',

                       command=self.addAlarm)

    def update(self):

        for msg in self.msgList:

            msg.counter = msg.counter - 5

            if msg.counter <= 0:

                self.seSender.send(msg.msg)

                msg.counter = msg.period

        self.after(1000, self.update)

    def addInfo(self):

        name = askstring('PV Name', 'Enter PV Name')

        if None == name:

            return "Please enter the name"

        info = askstring('Info message', 'Enter info message')

        if None == info:

            return

        # check from empty string

        t = askinteger('Send period', 'Enter the period',

                          minvalue=5, maxvalue=120)

        if None == t:

            return

        m = SE_Info_Message(name, info)

        da = self.data_area()

        frame = DevFrame(da,name)

        msg = TheMessage(m, frame, t)

        self.msgList.append(msg)

        frame.buttonItemAdd('Send', self.sendCallback, msg)

        frame.buttonItemAdd('Delete', self.deleteCallback, msg)

        frame.pack()

    def addAlarm(self):

        name = askstring('PV Name', 'Enter PV Name:')

        if None == name:

            return

        transition = askstring('Transition', 'Enter transition')

        if None == transition:

            return

        severity = askstring('Severity', 'Enter severity')

        if None == severity:

            return

        # check from empty string

        t = askinteger('Send period', 'Enter the period',

                          minvalue=5, maxvalue=120)

        if None == t:

            return


alarmType =askstring('Alarm Type', 'Enter Alarm Type')

        if None == alarmType:

            return


c = askstring('Comment', 'Enter Comment')


if None == c:

            return


a = askstring('Analog Msg', 'Enter Analog Msg')


if None == a:

            return


if alarmType == 'binary':

            m = SE_Binary_Alarm_Message(name, transition, severity)


elif alarmType == 'comment':


    m = SE_Comment_Alarm_Message(name, transition, severity,c)


elif alarmType == 'analog':


    m = SE_Analog_Alarm_Message(name, transition, severity, a)

        da = self.data_area()

        frame = DevFrame(da, name, transition)

        msg = TheMessage(m, frame, t)

        self.msgList.append(msg)

        frame.buttonItemAdd('Bad', self.BadCallback, msg)

        frame.buttonItemAdd('Good', self.goodCallback, msg)

        frame.buttonItemAdd('Delete', self.deleteCallback, msg)

        frame.pack()

    def deleteCallback(self, context):

        context.frame.destroy()

    def sendCallback(self, context):

        self.seSender.send(context.msg)

    def BadCallback(self, context):

        context.msg.setTransition('bad')

        self.seSender.send(context.msg)

    def goodCallback(self, context):

        context.msg.setTransition('good')

        self.seSender.send(context.msg)
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