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Task 1 – Code

BaseOutput <- 50

# 30 * 6 * 4 = 720 rows total
n_rows <- 30 * 6 * 4

# Pre-allocate vectors (faster + cleaner)
Sol_vec <- integer(n_rows)
Station_vec <- integer(n_rows)
Team_vec <- integer(n_rows)
Output_vec <- integer(n_rows)

row_i <- 1

# Nested loops to fill the dataset
for (sol in 1:30) {
  for (station in 1:6) {
    for (team in 1:4) {
      
      noise <- sample(-5:5, 1)  # random integer noise between -5 and 5
      out <- BaseOutput + (station * 3) + (team * 2) + noise
      
      Sol_vec[row_i] <- sol
      Station_vec[row_i] <- station
      Team_vec[row_i] <- team
      Output_vec[row_i] <- out
      
      row_i <- row_i + 1
    }
  }
}

# Build the dataframe
production_data <- data.frame(
  Sol = Sol_vec,
  Station = Station_vec,
  Team = Team_vec,
  Output = Output_vec
)

# Display first 10 rows
production_data[1:10, ]

# Task 1B: Total Production per Station

station_totals <- data.frame(
  Station = 1:6,
  TotalOutput = rep(0, 6)
)

for (s in 1:6) {
  
  total <- 0   # reset for each station
  
  for (r in 1:nrow(production_data)) {
    
    if (production_data$Station[r] == s) {
      total <- total + production_data$Output[r]
    }
    
  }
  
  station_totals$TotalOutput[s] <- total
}

station_totals

# ---------------- Task 1C ----------------
# Detect Production Anomalies

Anomaly_vec <- rep(FALSE, nrow(production_data))

for (sol in 1:30) {
  for (s in 1:6) {
    
    # Step 1: calculate daily sum for this station + sol
    daily_sum <- 0
    
    for (r in 1:nrow(production_data)) {
      if (production_data$Sol[r] == sol &&
          production_data$Station[r] == s) {
        daily_sum <- daily_sum + production_data$Output[r]
      }
    }
    
    daily_avg <- daily_sum / 4   # 4 teams
    
    # Step 2: mark anomalies
    for (r in 1:nrow(production_data)) {
      if (production_data$Sol[r] == sol &&
          production_data$Station[r] == s) {
        
        deviation <- production_data$Output[r] - daily_avg
        if (deviation < 0) deviation <- -deviation  # manual abs
        
        if (deviation > 0.10 * daily_avg) {
          Anomaly_vec[r] <- TRUE
        }
      }
    }
  }
}

anomalies <- data.frame(
  Sol = production_data$Sol,
  Station = production_data$Station,
  Team = production_data$Team,
  Output = production_data$Output,
  Anomaly = Anomaly_vec
)

# Display first 10 TRUE anomalies
count <- 0
for (r in 1:nrow(anomalies)) {
  if (anomalies$Anomaly[r] == TRUE) {
    print(anomalies[r, ])
    count <- count + 1
    if (count == 10) break
  }
}

# ---------------- Task 1D ----------------
# Identify Peak Productivity Days (max total output per station)

peak_days <- data.frame(
  Station = 1:6,
  Sol = rep(0, 6),
  TotalOutput = rep(0, 6)
)

for (s in 1:6) {
  
  max_total <- -999999
  max_sol <- 0
  
  for (sol in 1:30) {
    
    daily_total <- 0
    
    for (r in 1:nrow(production_data)) {
      if (production_data$Station[r] == s &&
          production_data$Sol[r] == sol) {
        daily_total <- daily_total + production_data$Output[r]
      }
    }
    
    if (daily_total > max_total) {
      max_total <- daily_total
      max_sol <- sol
    }
  }
  
  peak_days$Sol[s] <- max_sol
  peak_days$TotalOutput[s] <- max_total
}

peak_days

# ---------------- Task 1E ----------------
# Add EfficiencyScore = Output / (Station + Team)

Efficiency_vec <- rep(0, nrow(production_data))

for (r in 1:nrow(production_data)) {
  denom <- production_data$Station[r] + production_data$Team[r]
  Efficiency_vec[r] <- production_data$Output[r] / denom
}

production_data$EfficiencyScore <- Efficiency_vec

# Display first 10 rows of updated dataframe
production_data[1:10, ]

