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#Install and load necessary packages
if (!requireNamespace("shiny", quietly = TRUE)) {
  install.packages("shiny")
}
if (!requireNamespace("readxl", quietly = TRUE)) {
  install.packages("readxl")
}
if (!requireNamespace("ggplot2", quietly = TRUE)) {
  install.packages("ggplot2")
}

library(shiny)
library(readxl)
library(ggplot2)
ui <- fluidPage(
  titlePanel("Dissipation Kinetics Analysis"),
  
  sidebarLayout(
    sidebarPanel(
      fileInput("file", "Upload Excel file"),
      checkboxGroupInput("selectedCols", "Select Columns", ""),
      selectInput("model", "Select Kinetics Model", c("First Order", "Second Order")),
      actionButton("analyzeButton", "Analyze")
    ),
    
    mainPanel(
      tabsetPanel(
        tabPanel("Summary", verbatimTextOutput("summary")),
        tabPanel("Plots", plotOutput("kineticsPlot")),
        tabPanel("Half-Life and Dissipation Constants", verbatimTextOutput("constants"))
      )
    )
  )
)
# Define the server logic
server <- function(input, output, session) {
  
  data <- reactive({
    req(input$file)
    read_excel(input$file$datapath)
  })
  
  observe({
    colnames <- names(data())
    updateCheckboxGroupInput(session, "selectedCols", choices = colnames, inline = TRUE)
  })
  
  output$summary <- renderPrint({
    req(input$analyzeButton)
    
    # Choose the kinetics model
    selectedCols <- input$selectedCols
    formula <- if (input$model == "First Order") {
      as.formula(paste("log(", selectedCols[2], ") ~ ", selectedCols[1]))
    } else {
      as.formula(paste("1/", selectedCols[2], " ~ ", selectedCols[1]))
    }
    
    model <- lm(formula, data = data())
    
    # Print the summary of the chosen model
    summary(model)
  })
  
  output$kineticsPlot <- renderPlot({
    req(input$analyzeButton)
    
    # Choose the kinetics model
    selectedCols <- input$selectedCols
    
    # Check if the selected columns contain numeric data
    if (!all(sapply(data()[, selectedCols], is.numeric))) {
      return(plot(1, type = "n", main = "Invalid Data", xlab = "", ylab = ""))
    }
    
    # Create a ggplot object
    ylab_title <- if (input$model == "First Order") "log(Concentration)" else "1/Concentration"
    p <- ggplot(data(), aes_string(x = selectedCols[1], y = if (input$model == "First Order") selectedCols[2] else paste("1/(", selectedCols[2], ")"))) +
      labs(title = if (input$model == "First Order") "First Order Kinetics" else "Second Order Kinetics",
           x = "time", y = ylab_title) +
      geom_point() +
      geom_smooth(method = "lm", col = "blue") +
      theme_minimal()
    print(p)
  })
  
  output$constants <- renderPrint({
    req(input$analyzeButton)
    
    selectedCols <- input$selectedCols
    formula <- if (input$model == "First Order") {
      as.formula(paste("log(", selectedCols[2], ") ~ ", selectedCols[1]))
    } else {
      as.formula(paste("1/", selectedCols[2], " ~ ", selectedCols[1]))
    }
    
    model <- lm(formula, data = data())
    
    # Calculate the half-life and dissipation constants
    if (input$model == "First Order") {
      half_life <- log(2) / abs(coef(model)[2])
      dissipation_constant <- coef(model)[2]
      cat("Half-Life: ", half_life, "\nDissipation Constant: ", dissipation_constant)
    } else {
      C0 <- max(data()[, selectedCols[2]])
      half_life <- 1 / (abs(coef(model)[2]) * C0)
      dissipation_constant <- coef(model)[2]
      cat("Half-Life: ", half_life, "\nDissipation Constant: ", dissipation_constant)
    }
  })
}  
#Run the application
shinyApp(ui, server)
