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INHERITANCE

We're almost done with classes, but there's one last concept that I need you to know, and that is inheritance. Inheritance is the process of creating a new class out of or for a base class, so a new class that has all the properties of the methods of a base class but also has some other methods. So why do we do that? Well I'll explain that to you through our example, so here we have this blueprint, so this class and let me delete this you know to confuse you so that we were just calling the class synthesis, so we have this class which creates a bank account object for us and then we can withdraw and deposit money from this bank account. Now what if we want to transfer money from this bank account? So from our bank account transfer money to another bank account. Well, we would have to add a transfer method in here and then do something like just simple like self balance equal to self balance minus the amount, so we pass in a transfer amount there and that is subtracted from our balance here, but as far as I know you cannot transfer money from your savings account you can transfer money from your checking account, but not from your saving account, so that method wouldn't make sense for a checking account, and this account is a general background, so what we could do is maybe we could create another class like we could copy this and create another class and call it something else, and so we have all these methods there. So that's one solution. The other solution is to use inheritance, so here is where inheritance comes in handy. You derive a class out of a base class which is a more general class like this account class in here, so let's create a new class. This new class is called, it's referred to as a subclass, and this will be the base class, again you need to use the same syntax, so you use a class keyword there to create a class. Let's call this checking, so for checking accounts, the first thing we want to do is to create an init method. With that init method we will create like this minimal object that I have been talking about. Like in our base class we also need here we need a balance from our file, so we need that file path, but instead of writing this code again as I said what you can do is well first you need to create an init function method, and of course pass self in there so you always pass the self parameter whether that is base class, or a sub class, and then in this init method you want to call the init methods of your account class which means that when you create an object instance of your checking class this method will be executed, and when this method is executed, this method executes the init function of your account method so that you create a list minimal object which is the same as this one here, but then you have some extra methods down here, so a checking account is this plus some other things, and here you need to pass self and the other parameter that is necessary for this init function. So here we are passing two parameters and we should do the same in here, and if I execute this now I'll get an error, so by intention I want you to see whatever we get, so let me create an instance of this function. So checking and yeah, let's try that out. Here, yeah, that's inside the account folder, so here and then acc.py.

[image: ]

Let's see! So the first thing that this is saying is file path is not defined in line 21 which is this one here and the reason to that is that we haven't defined any file path inside this function, so you can pass that inside the init brackets as a parameter, and then you need to pass it here as well so let's say account balance dot txt. Good. We don't see any output there because we are not printing anything out, but what happened basically is that an object instance was created and this was called, this method was called now this class was initialized as well. Now if we try to do, so the whole point of inheritance is to do something like checking to access methods of the base class without writing those methods in your subclass. So let's say checking dot deposit and let's put an amount there, so 10. Now if we execute that we get this attribute error which says checking object has no attribute deposit so this is not recognizing this method and the reason to that is that we haven't yet satisfied the syntax of inheritance and so the key here is to pass an argument to our checking subclass and that argument is the base class, so the name of the base class. Say that if you do the same now and maybe print out the altitudes to see what's happening, so self dot balance. I'm sorry! I meant to say checking dot balance. Sorry about that! Yeah, now it seems to be working so this method was recognized and what this did is from 1 100 which was the initial balance it went up to 1 110.
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So this printed out the balance instance variable of the base class, so that's how we deposit some money in our checking account. Now we want to transfer money, so we need to define a new method here. Let's call this transfer. Transfer self there, and also a local variable amount as a parameter. So this is just a local variable, it doesn't have to do with these ones here, and then we want to update the balance, so we want to transfer some money to some account. That amount will be subtracted from our balance, so that means self balance equals to self balance minus amount. Now if we try that new method there, we are at this point. Let's transfer 110, yeah, and I was expecting to have one thousand and one hundred here but I got this number and the reason to that is because we didn't commit the changes earlier when we deposited some money so when we executed the script now an object instance was created from the beginning and it got to this number here which wasn't updated to this because we didn't commit the changes earlier. But you get the idea, so from this balance subtracting this one here we get this now. That means that the transfer method is working, but we just need to apply the commit method there. So again we can commit those changes. Yeah, let's see what we get now, so from 1 100 I want to transfer 100 and now I expect to have this updated to 1 000. Let's see, Yeah, 1 000 printed out here, and 1,000 a year too, so that is working great. Also another thing I want you to know about inheritance is that you can add your own instance variables for your subclass. Like in this case our only instance variable is balance which has been inherited from the account base class, but we can add our own instance variables, so let's suppose this transfer also comes with some fee. So when you do a transfer your bank charges you some money. And you want to give that fee as a parameter, so let's keep things simple and say when you transfer money, balance minus amount minus the fee, so let's not apply percentages there. Let's say, let's suppose we have a fee of $1 per transfer. Now if we apply the transfer method again we'll probably get an error because this fee is just a local variable here, so what you need to apply now is you need to transform this fee to an instance variable which is self dot fee equals to fee, and that means if you pass now a fee here, so let's say 1, $1 or any other currency, you pass that here. This will go here, and that will go here and this will be equal to the fee that you're passing you here. And then we can make use of this instance variable, and use it in this transfer method. Great, now we are at 1,000 there and let me let me execute this. Yeah, so 899, and yeah, the same here. Which means 1000 minus 100 minus the fee you get this number, and yeah I hope you were able to see how inheritance comes in handy to create subclasses out of a base class. That's it for this project, and we have one more project to go, and in the next project what I'll do is I will clarify some terms of object-oriented programming, so that will be a short project and that will help you later on when you refer to documentation because there are quite a few concepts out there in OOP and I don't want you to get confused with those, so I think that's an important project, and yeah.


OOP GLOSSARY

So now we have the class which is this blueprint here or you can call it a prototype that defines the characteristics of an object that is about to be created, so that's the class. And then we have the object instance, or simply the object, so this here is an object, so a checking account object that stores data in this specific file path and it has this attribute so it has this fee. Then we have instance variables, and these are variables that are defined inside the methods of the class like file path here, and these are accessible by the instance, so by the object instance that is created by that class. Then we also have something called class variables, so instance variables, and class variables. Now we didn't create a class variable in any of the previous projects so I'll go ahead and create one now. Let's create one for our checking account, so that would be something like let's say type equals to checking, so a class variable is declared outside of the methods of that class, and class variables are shared by all the instances of a class, so instance variables are shared by only the object instance. For instance let me explain that. Here this is one of our object instances, so we only have one object instance here, but we could have more, so I'll copy this and create another object instance here. And I'll call this, let's say this is Jack's checking account, so I'll replace that, and that, and that. This is John's checking account, and they also have their personal storage there, so let's say Jack dot txt and John dot txt.
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So Jack has 100 dollars, and John has 200 dollars. Good, so we need to change that, Jack's, Jack, and John, and if we execute this script now, we will get two values printed out, so minus 1 for this statement here because Jack had, so he had $100 there, but when he transferred 100 and then minus the fee of $1 and then he ended up with minus 1 dollar there. He owes the bank some money, and then John had 200 so he has 99 now. So what I'm trying to say is that these variables belong only to their object, but if you try Jack's checking dot type, so you want to print that, print John's checking dot type. You'll see that this class variable is shared by all the instances of that class. So that's the difference between class and instance variables. Class variables are rarely used, so you'll really have to pass them in here.
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Another concept now, doc strings and a doc stirring is usually passed as soon as you ride the class keyword, so just down the class keyword and that provides the explanation of your class. Let's say this class generates a checking account object, and then you close that with three quotes, so what that does is you know if we print that out, so we grab one of our object instances, let's say John's checking dot double underscore doc and double underscore again, so print that. So as you see a doc string is used to provide some information about that class, so it's good to define this string when you're writing classes so that others if they use your class can apply this operation here and they can see what your class is about. This is particularly useful when you're importing classes from modules, so when you don't actually see the code of your class, and you can do this and you can, you have access to the doc string of the class, and then we have the concept of data members which actually is referred to class variables or instance variables. So this is a data member, and this also is a data member as well. Then we have the constructor which has this init function. And as you know the init function, so the constructor constructs your class. Then you have class methods that you apply to your object instance, so transfer is a class method, so this is also a method but it's a special method, so it's a constructor, and instantiation if you hear about instantiation that is the process of creating object instances, so instances of a class like this is instantiation of the class, and this one here as well, and you know inheritance now. Inheritance is when you create a subclass out of a base class. And this subclass shares the methods of the base class plus it has its own methods that are specific to that subclass. Sometimes you also hear about attributes and attributes are these one here, so when you access these instance variables, or even, so class variables, or even instance variables, you can say you're accessing attributes of your class instance, so of your object. And yeah, that's about the vocabulary of object-oriented programming in Python. I really believe I have given you a solid understanding of object-oriented programming, and creating classes and objects and so on.


INTRODUCTION

Python I'll explain computer vision in a minute. So that's what we're going to learn in this section and then in the next section we'll build an application that detects moving objects from the computer webcam and stores and visualizes the times when the object entered and exited the project frame. So that's an application area of computer vision. Now, maybe you have an idea of what computer vision is, but if not I'll explain it now. So computer vision is the field that deals with acquiring and processing images and it makes decisions based on the, on the images, so you pass an image to the computer and the computer tries to understand it and it can do certain things such as it can tell you how many faces there are in the image, and what color dominates the image and so on.
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Now, computers are dumb. I mean you have to tell them what to do exactly. That's where Python comes in. We'll use Python to load images and process them, and do things like phase and motion detection. Now vision includes both images and projects because projects are simply stacks of images that show very fast. So computers and therefore Python use the same commands to read images and projects and you can do computer vision with Python using OpenCV. OpenCV stands for open source computer vision and is a library used not only in Python, but in other programming languages as well to do computer vision tasks. So in this section I will introduce it to OpenCV and you will learn how to use it by detecting faces from images. And then in the next section we'll dive deeper and process projects with OpenCV and detect moving objects in real time webcam project. So yeah, that's about this project and let's move on and quickly set up OpenCV in the next project, and then work with it after that.


LOADING DISPLAYING RESIZING AND WRITING IMAGES WITH PYTHON

So let's go ahead and play around with OpenCV a little bit. Specifically what you'll learn in this project is you will learn how to load images in Python using OpenCV. You'll learn how to display them, resize, and then save the resized images in new images image files, so load display, resize, and write images. And I've got a nice image here of a galaxy, so I'll play around with this. The first thing you want to do is import the library, and then the second thing is you want to load the image in Python so image would be equal to cv2.image read method, so the method expects now the path to the image that you want to load in Python and that would be galaxy.jpg. So my script1.py file file is in the same directory as galaxy.jpg, so I just need to pass the file name here. And then there is yet another parameter for image read, for imread method and then this parameter takes three arguments. Now, this parameter specifies how you want to read the image in Python so you want to read it as our RGB image which means you want three bands in your image, so you want a color image with a red band, blue, and green band. So if you want to read the image as it is, with colors you'd want to pass one here. If you want to read the image as black and white image, so in a grayscale you'd want to pass zero, and having a grayscale image implies that your image will have one band and I'll get back to bands and explain them in just a moment. So we also have minus one. This means the color image, but you also have an alpha channel which means your image will have transparency capabilities, so if you apply operations that require transparency you can do that when you read, when you load the image with a minus one argument here. Okay, so I would like to try out 0. Great, now before I show the image, before I display the image on the screen I'd like you to understand what this image object is about, so I'd want to print the type of it, just like that. Execute the script, script1, yeah. And try again, so this is a Numpy N dimensional array, and if you want you can print that out, and you'll see the actual Numpy array so this is a two-dimensional array with values in the horizontal axis and in a vertical axis as well. So think of the image now and this would be the very first, so the top left intensity value of the first pixel. So 14 for example would be the intensity value in the grayscale for the first pixel of image so for the top left pixel of the image, and then for the second pixel and so on and then you have these dots which means Python cannot display ever listed a long list in here because you have a couple of thousands of values in the first row, and then you have a second row of pixels in the image and the third and so on, and this makes the matrix of the pixel image, and if you want to know how many numbers how many values you have in the horizontal direction, how many values you have in the vertical direction you can go ahead and print image shape.
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Okay. So let's say that the image resolution is 1485 by 990. So Python stores the image as a Numpy array, as a matrix of numbers as easy as that. If you want to check the dimensionality of your array, of your image you can do that with this expression and you see that you have two dimensions. Now if they sauce a color image with three bands, red, blue, and green things will change a little bit. So you've got three dimensions and you also see that the new array is a bit different, so here you've got values for each of the band so for green, to red green, and blue, so I'd like to stick with the gray image, and what I can do now is I can display the image on the screen and for that you want to use the image so imshow method and this will display a window and you want to name that window, so you want to put a title for that window. Let's say galaxy. What you pass here is the image object, so this one. Great. And then what you want to do is you want to specify a time for your window to be closed because this will show the window but you also want to define some functionalities so that the user can close the window. If you put 0 here when the user presses any button, the window will close. Let me change this to cv2. So if you put 0, the user can close the window pressing any button. If you want to put a time you could say 2 000 and that implies 2 000 milliseconds, so that means 2 seconds. So we said how the user wants to close the window and then you want to specify what to do when the user presses a button or waits for 2 seconds, so we want to destroy all windows. That's the method that closes the window. Good, let's see what will happen. Okay so we got the image displayed and it waited for two seconds and then it closed. If you put it at zero the image will stay there, and if you press the button it will close. And let me show the image again. Now the reason that you don't see the image fit on my screen is that the image as you see in these values is 1,485 pixels high so the height, this is the height and it's 990 pixels wide. So my screen resolution is set at 1280 by 720, so that means that this image with this size doesn't fit on my screen because my screen is too small for this. So in this case, let me close this. What you can do is you want to resize the image and then show the resized image. So we load the image and before showing it, before passing it to the imshow method you want to say, let's say resized image. That will be equal to cv2.resize. And this would get two parameters, so the first is of course the image object that you want to resize, so img is our variable, and then you want to specify a tuple with the new dimensions. I'll say 1,000 by 500 and then you want to pass the new image here, so what's happening here is that Python is actually resizing the Numpy array, so it will take the array with this number of pixels, number of values and it will create an array with these new dimensions, so what will happen there is that Python will interpolate those values, so it has quite a lot of values here but then it goes from this to this, so when it sees let's say it has 4 for one value and then six for the neighbor value, and what Python will do is that it will get 4 and 6 basically, and it will just make a value out of it, so let's say five, that's basically the idea, so it interpolates the values, and then it shows the interpolated image on the screen which looks pretty nice in our eyes. Okay, let's see this. And this is the image. And you see that this is quite stretched a little bit, so it was a tall image, but now it's quite wide, and because this is actually the width of the image and this is the height, so if you want you can see 500 and 1000.
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Save again. And now you see more or less the true ratio of the image, but if you want to keep the ratio of the image you'd want to go more advanced here, so let's say from this, so let's say we would want to show a size that is half of this so that that would keep the ratio of the image. So what we can do is we need to access to these values, and we can grab those values form the shape, the method, so this produces a tuple with these two values, and then we go here and say image shape, and this would be this value, so 990 which has an index of 1, and then we have again image dot shape with index of 0 for this number. And then we want to divide this by two. Okay, and I expect to get an error from this, but let's see, so yeah we've got an error. It's a type error. Integer argument expected got float, but here, what we're doing here is that when we divide this number by two we will get a float, so we would get something like 742.5 In that case what you want to do is convert this to an integer, so 742.5 becomes 742, okay and let's keep the consistency, so integers and for this as well. Let's see! We've got an invalid syntax here, so it points us to line 11 somewhere in the beginning which can be quite misleading, so you want to see before that line which is here and you can see that this bracket here close is here, so we need another bracket which closes in the first bracket here. So save that, try again and this time the image looks good. So you'll learn how to load an image in Python, and you'll learn how to resize an image, how to show an image on the screen and now let's go ahead and write the resized image in a new file. For that you'd want to use the imwrite method, so image write and you want to give a name to a new image. Galaxy let's say resized dot jpg and then you pass the image object that you want to store in this file.
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So the comma goes also here and the image you want in the store is a resized image. That's it. Execute and we get the old image resize on the fly, so Python gets a Numpy array, it interpolates it, so it resizes it and then it shows it on the screen, so this is the galaxy this one here. And then we can close this and here we've got our new image, so the galaxy resized. So if you go to the folder where these files are, you'll see that this image has new dimensions, so 495 by 742. And that's what I wanted to teach you in this project.


SOLUTION WITH EXPLANATIONS BATCH IMAGE RESIZING

Well I hope you solved the exercise and I believe it was not a difficult one. My purpose there was to get you used to it with the OpenCV code, and also why not to practice the For Loop, so as you can imagine this exercise would be solved by using a For Loop, so let me go through the code line by line quickly. So we have to import OpenCV, so cv2 and the glob library if you can recall it what the globe does is that it finds the path names of some files given a certain pattern, so in this case for instance I have this JPG files here, so, 1, 2, 3, 4, 5 images and I said ok, create a list of file names that contain everything in first part and then jpg as the extension. So that will create a list such as say C and then path here and then galaxy, the jpg and then the other image path and so on. You get the idea. And then what we need to do is iterate through this list. For each path image path in in the list, in this list, we'll do these operations for each of these items, so first we we'll read that image path, okay that image file actually as a black and white image so 0 is the flag, is the argument which implies an image to read as black and white, in the grayscale actually, and then we create a variable where we will store the resized images, so the image is 100 by 100. So I'm passing the original image here and the size, the new size that the image will get. Then we want to show the image just for demonstration. This is not really important, but it lets you check out the images that are being resized. And this is the name of the window and then I pass here a wait key method and 500 means 500 milliseconds, so each image will show and it will wait for half a second, so 500 milliseconds and then after this half second, Python will go to the next line, and then to the next, and then it will go to the next item of the list and so on. So wait key 500 milliseconds and then we have destroy all windows after this time passes, and then we write the resized image so re was a variable that holds the image object, the resized image object and this here, all this is the new name of the file, so what we get here is so we will have resized in the beginning of the image name and then just after that we will have the name of the original image, so for instance we would have, for galaxy would have resized galaxy dot jpg.
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So image here would be galaxy dot jpg here which is this one here, and yeah because the script is inside this folder, this list actually the image list would look something like galaxy dot jpg and then kangaroos in Australia dot jpg and so on. So this gets the relative paths of the files. We're not getting the full path. Okay, I hope that is clear, such a resized galaxy. We could add another score so that we discriminate the resized word from the other image name, great. Let me execute this. Python script, so half a second, half a second, and it's done. And let's check the images. So from here up are the original images and these are the image products, so you can see here that all these are 100 by 100, and they are in a grayscale.


FACE DETECTION

So basically how does face detection work anyway? Well the idea is that someone has created some Cascades which are basically some XML files such as this one, and this XML file contains the information about the features that an image of a face contains, so we're talking about a ratio of the shadows of the eyes, and nose, and lips, and all these features, these pixel intensity numbers are stored are recorded in this XML file which has been created by using some images with faces as training samples. So basically you tell your computer's ok these are, all these are faces and then you use software like open CV to create such XML files. So these are called haarcascades and this is the haar cascade for a frontal face object, and if you want other objects you can find them in this link here so you've got full body and left eye and lower body and so on.
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Alternatively you can use the resource section of this project and you can download a zip file with all the XML haarcascades there, but in this project we'll be focusing on the frontal face, so we'll be using this cascade to detect faces. The way it works now is that we'll load the image in Python and then we will tell Python that this is a model that you want to look for in the image and you want to find this model, so the xml model in the image and what Python will do with it with the help of OpenCV, it will start to search all the image using a window and then it will resize the image, so it will decrease the image size and using the same window to detect for for smaller faces and so on. We will go through that step by step. So let's write a script that detects faces. Import cv2 is the first thing you want to do, and then the next thing is you want to read the cascade in Python, so let's call the variable face cascade cv2 and we have a method called Cascade Classifier, so this will create a face cascade object in Python and all we have to pass here is the path or the haarcascade. That's it. And that will create a cascade classifier object, and now you can use this cascade classifier object of the face feature to search for a face in your image, so the next thing you might want to do is to load the image in Python. The image that you want to search for a face. Let's say image equals, so you know that we can load images in Python via the image read method of the OpenCV, and you can just pass the photo dot jpg name here, so I'm passing the file path of this image, so I'm not passing any second parameter here. That means I'm reading the image as a color image, however a good idea is to use grayscale images when searching for a face so I loaded the image here, but I'll be using the grayscale version of the image when searching for a face in that image. That is thought to produce high accuracy when we are searching for faces because you know you may notice that when you have very busy images with lots of features OpenCV will not be 100 percent accurate so you may get faces that OpenCV will miss out on or you may get features that will be classified as faces. Using the grayscale image though increases accuracy. I could go ahead and pass a zero flag here so that I could read this image as a grayscale, but I'd like to actually keep the original image as a color version because I want to show the color version at the end but use the gray image to pass it to the methods that will be searching for the face so I'll create here a great image variable where I'll store the grayscale version of the image so cv2 and we have a method called cvtColor and that takes this argument, the original image of course and a flag, so an argument. Call cv2 color BGR2GRAY, so what this means is that this will convert the BGR image, so blue green red bands, it will convert it to a grayscale image. That's it, so if you want to quickly show this gray image if you like cv2 imshow gray image there. We give a name for the window, gray and the image you want to show. Then you need to pass the wait key parameter here. Let's say zero, so we'll press any key and it will close the window cv2 destroy all windows. So you learnt these methods in the previous projects.
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Let me execute this. So this is a grayscale version of the image. And now we will use a method called detect multiscale and what this method will do it will search for the cascade classifier so it will search for this frontal face XML file in our image and it will return the coordinates of the face in the image so for instance this is the image and what this method will return is it will find the face and it'll say, so it will give you the number of the row and the column of the upper left point of the face, so it will start here and it will also give you the height of the face and the width of the face, so we'd get a rectangle and then we would draw that rectangle in the image so that's basically it, but you'll understand it better, and so we need to create let's say a face is object variable where we'll store this X Y width and height values so let's quickly grab that so we need to refer to the cascade classifier object which is this one here, and what we want to do this with this object is detected multiscale and you want to detect the grey image and then you want to pass scale factor in there.
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You know that when you have lots of parameters and they are too many to fit in a line, after the coma you can just press enter and Python will read your new line as it was one single line, so but be sure to just press Enter after the coma, and so we have scale factor, and a good value to give for this would be 1.05. Now what does this mean anyway? Well, let's consider this image. What Python will do is that it will start from the original size of the image and it will search it will create a window that will search for faces in the image, so searching this area in this area in this area, and so once it does that, then by giving a scale factor of one point zero five you're telling Python to decrease the scale by five percent for the next face search. So what Python will do is it will down scale the image by five percent and it will search for bigger faces in the image so search again, search again and then decrease it by five percent again the image and search for bigger faces and so on until it goes to a final size. So that means a smaller value means higher accuracy. If you give for example point five Python would decrease the scale by 50 percent, so it will start from the original size and then it will go 50 percent higher, and so you don't get much accuracy with that. The profit with this number is the script will run quicker, so you'll have less passes to the image for searching for a face. Zero point five is good, okay, and then you have another parameter called minimum neighbors and that is usually set to five and what this basically is, is that this tells Python how many neighbors to search around the window, so you may want to experiment with these numbers a little bit and see which gets the better result, but these two are well accepted numbers. So let's do something now. Let's print out faces and see what this is about, so what kind of object this is. And I could also print the type for faces, just like that. So I'll run the script now and what the script will do is it will it will read this XML file and it will load the image it will make the grayscale version of the of image and then it will detect the coordinates of upper left corner of the face in the image and the width and the height of the rectangle defining the face in the image. And then it will print out the type of the faces and it will print the faces, the actual faces object. So okay, press any key to exit this and so faces is a Numpy array, a N dimensional array object and it is an array with four values, so we have detected our face and these are the values basically defining the face in in the image, so basically what we have here is, so this is 155 which would be the 155th column so this is the X, so the rectangle should start somewhere here in the forehead and this should be 83, so row 83, column 155, and then we have the width which is 382 and the height which is the same.
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And so we have a rectangle in the face. Now let's go ahead and draw that rectangle in the face, in the image, so we create the faces array and then what you want to do is access all the values of this array. To do that we can use a for loop, so for X Y width and height in faces. Well, image so we are updating the image object that we have ready here, we have loaded it here, so we will update it by drawing a rectangle in the image and again you need to pass the image object in here, and then you need to pass four more arguments. The first argument would be the starting point of the rectangle so that'll be x and y, so these are the coordinates of the face array. Great, and then the next parameter is another tuple defining the coordinates of the other corner of the image, so we've got the top left corner in here and we got the lowest right corner in down here, so what that would be is X plus the width, and Y plus the height. That's it. Yet another parameter would be the color that you want to give to this rectangle. So that comes as a BGR format, so you want to pass value for the blue color, so let's say 0 for blue and let's have a green rectangle so 255 for green, so we'll have a full green there and then 0 for red, and you can also pass another parameter which would be the width of the rectangle let's say 3. Okay, and once you do that, so once you have updated your image you may want to show your image window on the screen. So we use the image show method but here we have a gray image so we want to pass the updated image object, and we should be good to go. Save the script, go and try to run it. And my system is not being able to find the face detector dot py. Yeah, I have messed up something with the name here so let me change this. Dot py enter, so nothing to do with the script and let me try again. Great, so I hope this is what you were expecting, so the rectangle starts here and it has a width and a height and it ends up in here. Sometimes though as you may already know you may have images that are bigger than your screen resolution. In that case your image would not fit in your screen, on your screen, so what you could do is resize the image before showing it. So let me create a resized variable here, and that would be equal to cv2 dot resize. And you want to pass the image, so which contains the rectangle there and you want to resize the image to these two values, so you need to set the resolution of the image here, and as you know you can just put some values here. Let's say 500 by 500, but these values might stretch out your image so you, a better solution would be to access the shape of the image, so the resolution of the image. And this should be the width of your image, so you already know this, I explained this so I'm just going through this quickly and to make sure you get a good size you could divide it by three and then again img shape.
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You get the height which is the first value of the tuple, and divided by three again and you also want to convert these to integers because you might get float numbers and Python you will say that it cannot resize an image to float numbers so that should be okay and then you want to show the resized image. Quickly testing it, and I'm missing a bracket here, so this should be a tuple for all these, but here I'm not starting it as a tuple. So bracket here and close in here. That should work now. Yeah, so this was my picture, but let's try a more challenging picture now. This one here. So we've got two faces which are not very clear. This is not a real frontal face and this guy here has his eyes closed and his chin is not visible. And we've also got these two faces here in the newspapers which, let me open the original image from here, which have basically very low resolution and I think Python will not be able to detect these two faces, so let me check this. Here's our face detector, and we want to pass the name of the new image file. Save the script and go ahead and run it. So we've got some back to reality here, and as you see this time Python and OpenCV were able to detect this face, even though it's not in a very frontal position and obviously it was also able to detect the hand of this guy, so Python reads it as a face and what you can do in this case is to trick these values here, so the scale factor and the minimum neighbors. Something you may also be interested to know is the faces array here has two lists in this case, so this is the first face the coordinates of the first face and then the second face which in this case happens to be a hand, but anyway you get the idea. So probably by maybe using a 1.1 scale you may be able to get rid of that hand. So yeah, that's it. You can also try out to detect the face of this guy, but I don't think you'll be able to do it, so just know that these techniques have limitations, so a computer is not a human being, so it will always have some downsides in the accuracy.


DEMONSTRATION OF THE MOTION DETECTOR APPLICATION

I happen to be on camera because in this project what is going to build is a program that detects objects, moving objects in front of a computer webcam and then what it does it record the time that the object enters the webcam, so the project frame and the time when the object exited the project frame, so now there is a moving object in frame and if I go away you see that there's no green rectangle now in the project. And now I show up again, move out again, and so on. So we're going to build this application from scratch using Python and yeah we have a lot of things to learn such as image processing and project processing as well, and so on.
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And lastly what we do then if you press q for quit, what you get is a graph and as I said the graph will show the times where the object entered the frame so we're dealing with an interactive graph here and yeah, this are the times when the object entered the webcam like this one, this one here, and here it lasted longer, and so on. This can be a great application if you want to detect objects. you get the point, you can put this application of this Python program in a Raspberry Pi server for instance which is a small server and you can put it somewhere and maybe want to detect animals. You may want to know when this animal is entering the frame and when it is exiting, or with people as well if there is the case. So, yeah, this is the program and I hope you enjoyed it.


DETECTING OBJECTS FROM THE WEBCAM

We will continue building our real-world motion detection program. Now before I go and write the code,I would first like to explain to you the architecture of the program that we'll be building. So how is this program able to detect motion in the project? And I assume you already know how to build this script, so we built this in the previous projects, and what the script does is that in case you've missed it. Hey! So what this does is it triggers the project as you saw from the computer webcam, so we were processing frames here in this while loop and so on. So you know this I will not go through them right now, so what we need to do next is we need to process those frames that are being iterated in this while loop, and I've got some pictures here to illustrate my ideas, my concepts. Let me go to the directory where they are located. So what this motion detection program will do is it will trigger the webcam just like our current script does and one condition for the program to work well is that once you trigger the webcam the first frame of the project should be a static background. So if you're planning to use this program, let's say you'll set up a webcam on a laptop or Raspberry Pi server. Let's say you want to detect the movement of a certain animal in an area, so first you'd want to capture, to trigger the camera while the background is static and then you want to use this background as a base image so that you can compare the other images and then Python can detect if there is a change between the first frame and the next frames. So that's one thing you need to do and so this is an example of background. And then something, the animal will appear on your camera. Okay, and then what you have to write in your script in the program is that first we would want to gray out this image, so the background image at the current frame of the camera. So you'll store the first frame of the project capture in a variable, and then you will convert that frame to a grayscale image and then the while loop will go through the current frames and you'll do the same for the current frames, so you'll convert them to grayscale, and then what you do to these two grayscale images of the current iteration of the loop, you'll apply the difference between them. So this is an example of a difference frame, of a delta frame if you can say like that. In this particular image you'll notice that behind me, there is a lamp of the room and normally you wouldn't be able to see the lamp, but Python is actually making the difference between the frame where I was appearing and the background frame where the lamp is visible, so it comes up with this gray image where each pixel has a certain value, so it has some intensity values. All right, so that means for instance the the high intensity values like this one where I am means there is potential motion in this area here, while the blacks areas imply there is no motion, but you also see some light black pixels here because when i when I appear on camera there is shadow behind me and so on.
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But we will apply something else later on which is called the threshold, so we'll basically say that if you see a difference in the delta frame, in the frame that I just showed you, if you see a difference of more than 100 intensity convert that pixels, those pixels to white pixels, okay. And for pixels that are below the threshold convert them to black, okay. So you come up with the outline of the object that is moving in the camera, in the frame. So we're doing all these processes, inside the while loop and then once we have calculated the threshold frame inside the loop what we'll do to the current frame is find the contours of the white objects in the frame, okay. So for this particular image we would have contours around this object here, and the contours around this, and around this is as well, and then we'll write a for loop that will iterate through all the contours of the current frame, okay, it will go to this contour, to this, to this, and to this one, and then inside that loop what we will do, is we will check if the area of the contours, so this for example has an area of let's say 500 pixels, so if the area of the contour is more than 500 pixels for example, then consider this as a moving moving object. If there is let's say less than 500 like this one here is probably 20 pixels let's say, this will not be considered a moving object, okay, I hope that makes sense, and then what we'll do next is we'll draw a rectangle around the contours that were greater than the minimum area and I will show those rectangles in original image, so in the color version of the current frame, and that means we will see a rectangle in the project while the project is playing we will see rectangle around the object. Later on we will detect the times that the object, the moving object entered the background, the project frame, and the time that the object exited the background. But for now let's simply focus on detecting the object, the moving object in the project. Okay. Let's go back to the script. Close this and this and this. Okay and let's remove some unnecessary lines here. So we had a variable here which we created because we wanted to see how many frames we had in the project, so we don't need that anymore, and we don't need the script to stop for three seconds. So I remove the time.sleep. And this one as well. Okay, and now here the first part is the trickiest one. We need to figure out a way to store the current frame of the project so as soon as the project starts we want to store that Numpy array in a variable and have that variable static, so we don't want to change the value of the variable while the while loop runs in the script. The way to do that is we would first need to create a variable for the frame, for the first frame, so we need to assign it a None value, so None is a special Python data type that allows you to create a variable and assign nothing to it but you have the variable there, so if you call this variable later Python will not say variable is not defined. Okay, if you don't understand it, please hold on and you will get it in just a while.
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And what you need to do now is to write a conditional and apply a continue statement in there. Let me write the conditional first and then I'll explain to you what this does. So we want to check if the first frame is None and if it is None we will assign the first frame the gray frame. So what this does is that the script will run, the project will be triggered and then the while loop will start to run and it will get the first frame of the project, and it will store it in this frame variable, and this frame variable will be converted into a gray frame and then we say if the first frame is None, which is true in the first iteration of the loop this is true, so the first frame is actually None because we assigned None here, assign the gray numpy to the first frame. So the first frame will get the grayscale image which represents the very first frame of the project. So this happens in the very first iteration of the loop, okay? But then, what will happen is Python will execute these other lines of code and then it will go to the second loop and what Python will do is it will grab the second frame of the project, okay? Let's say the first frame was a background image, then suddenly an object appears in the camera, in front of the camera so Python will grab the numpy array that contains that object, so the second frame and this frame will be converted to gray and then here we say if first frame is None, the first frame variable will get the first frame of the project and once we have grabbed the first frame we don't want this other lines of code to be executed because here we will have, you know, we'll apply the difference between frames and we will blurry the frames and so on, so we don't want these to be executed, instead we want Python to go to the beginning of the loop and continue with the second frame. To do that we need to continue writing here.
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So this means continue to the beginning of the loop and don't go and around the rest of the code, okay, so the first frame is None. The first frame gets this value of the first image of the project and then goes to the next iteration, and then the next iteration what will do, it will grab the second frame of the project and then it will calculate the gray version of that frame and then it goes again to the conditional, and in this case is the first frame None? No, it's not because the first frame got the value of the gray image in the first iteration of the while loop, so these lines here will not be executed at the second iteration of the loop, okay? Great. That means we can now apply the Delta frame, so we can calculate the difference between the first frame and the current frame of the image. So the first frame is the first frame variable and the current frame is a gray variable, but before that we would like to do something to the current frame of the image. We want to apply a Gaussian blur to the image. And a dot here. So the reason we want to apply Gaussian blur is that we want to blur the image so we want to make it blurry so to smooth it because that removes noise and increases accuracy in the calculation of the difference, so this gets parameter the image you want to blur. So we are passing the gray image here and we're storing the blurry version of the image in a gray image again, and then we have another parameter which comes as a tuple and here we need to pass a width and height of a Gaussian kernel, so which is basically the parameters of the blurriness, but 21 would be accepted numbers. And you also need a number, last parameter so that would be the standard deviation and pass zero. Zero here is also commonly used. If you want to learn about them you can go through the documentation but these values would be good. So we're making the gray image blurry here, then down here now we need to compare the first frame of the image, so the background with the current frame.
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Let's call this delta frame and that would be equal to cv2.abs difference so absolute difference between the first frame and the current frame which is gray. Note that the first frame will also be a gray version, a blurry gray version actually, so we are comparing here two blurriede grayscale images, okay? And what this will give us is another image, okay? And actually I would like to show that image here on the screen. Cv2 Image shows Delta frame. Let's see what we'll get out of this. And before running the script I'll disappear from the view first and then will appear again. Let's see. Okay, nothing happened because. I forgot to enter the name of the window Let's call this delta frame and let's say gray frame for this. Now let me run it again. And here so this is the blurred grayscale version, this one here and we have the difference, okay, so you can see the lamp behind me in the delta frame. Great. Press the Q key and quit the project now if you if I want to print just to check the delta frame, this will allow us to see the difference between intensities of the corresponding pixels so let's see. And if I quit this now here we go. So what we have here five means there is no difference, so in this area there's no motion probably but then you have 174 which is quite white, so that means Python will classify this as motion. Okay, that was just to show you the values of the delta frame. What we need now is to classify these values. So let's say we want to assign a threshold, so let's say if you have values that are more than 30, so if the difference between the first frame and the current frame is more than 30, we will classify that as white.
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So we will say there's probably motion in those pixels, so there's an object in those pixels, and if the difference is less than thirty we'll assign it black pixels, okay? So we can do that so we are here, we can do that using the threshold method of the cv2 library. Let's say thresh_delta equals to cv2.threshold, and what this expects is an image that you want to threshold and then you want to specify a threshold limit. So 30, we said 30. And what color do you want to assign to the values that are more than 30? Well we want to see in a white color which corresponds to the 255 value, okay? And you also need one more argument here which is the threshold method. There are quite a few methods out there, but we are using this method here, so threshold binary. You can experiment with others if you like. Great and now let's see how this threshold Delta frame will look like. Cv2.imshow threshold frame. Okay, thresh_delta. Great, let's see! Apparently I wrote this wrongly. Delta frame, not frame Delta. And one more typo in line 19 which is here, cv2, okay. Let's hope this time will work, and yet another error. And this time I've missed something here. Okay, this method here so the threshold method actually returns a tuple with two values, and the first value is it's needed when you use other threshold methods, so the first item or the topple basically suggests a value for threshold if you're using other methods, but for financial binary you only need to access the second item of the tuple which is the actual frame that is returned from the threshold method, so you want to access the second item of the tuple. Okay, I promise this is the last error. Great, finally! And this is the threshold frame, so you can see my outline there, but you also see some shadows. So I am being detected as an object, but my shadows as well are being detected as on objects too. Okay.

[image: ]

So you get the idea. Now we can go right away and use this Thresh Delta frame which I called it thresh Delta. I should call it the thresh frame, you know, just for name consistency. So we can go ahead now and create contours of the white objects in the threshold frame, but before that I would like to do something else. I would like to dilate those areas. So I want to remove the black holes from those big white areas in the image, so basically I want to smooth my threshold frame, and to do that you need to use the dilate method of the cv2 library, so let's say we want to change the threshold frame. Cv2.dilate. Again you want to pass the threshold frame there. Now if you have a kernel array and you want this process to be very sophisticated you'd pass that array in here. We don't have any and we don't need one, so you need to pass None for this parameter and there's yet another parameter here. Iterations and let's say two, so this defines how many times you want to go through the image to remove those holes. So the bigger this number is, the smoother this image will be. Okay. Now let me check it quickly. Oh yeah, I changed the name earlier, but I didn't change it here in the imshow method. Thresh frame. Okay, so you can probably notice that the white areas are smoother now so if I go away you'll only notice a few areas that are there because of my shadow, so it seems to be working so far. Let's quit it now. Great, so we've got these three frames and what's next? Well next is we need to find the contours of this dilated threshold frame. Regarding contour detection with openCV you have two methods, so you have a find contours and a draw contours method. And with the findcontours method what you do is you find the contours in your image and you store them in a tuple, on the other hand the draw contours method draws contours in an image, so in this case what we want to do is we want to find the contours and then we want to check if the area of this contour, so let's say you have a contour like a circle and so you want to find the area that this also defines, so you want to store those contours in a tuple and that's quite a weird syntax here, but bear with me. So you want to write an underscore and another underscore. And if you were in OpenCV2 you wouldn't need the first underscore and the first comma, so you'd have this in OpenCV2 with Python 2. If you have OpenCv3 with Python 3 this is what you need to write. Okay, and that would be equal to cv2.findContours. And then you want to pass, afraid that you want to find the contours for. And it's good to actually use the copy of the frame so you don't want to modify the threshold frame, so use copy here.
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So this is the first parameter, the frame you want to find contours from, and then you have the method retrieve external. So you want to draw the external contours of the objects that you'll be finding in the image, and you've got yet another argument. Chain_aprox_simple. So this is an approximation method that OpenCV will apply for retrieving the contours, great. So what we have is we are iterating through the current frame so we are blurring it, and converting it to grayscale, and find a data frame, and apply the thresholds, so the black black and white image, and then we find all the contours of the objects, of the distinct objects in this image so if you've got two white continuous areas in your image but they are distinct, you'll get two contours, so one contour for each of the areas, and these corners will be stored in this, cnts variable. So we're talking about the current frame, and that's what we want to do, is we want to filter out these contours, so we want to check that we want to keep only the contours that are, let's say that have an area that is bigger than 100, 1000 pixels. For that you need to iterate. Let's say for contour in cnts, and if cv2.contour area of the contour, so the contour that we are iterating through, so if this is less than 1000, continue to the beginning of the for loop again. So what this means is let's say Python found three contours and it will go through the first one and it will say if the area of this contour, so we use the contour area of the cv2 library, if the area has less than 1000 pixels, go to the next contour, so go to the second contour and check again, and again, and again. Otherwise if the area is bigger than, or equal to 1000, the next lines here after the for loop will be executed. So what do you want to do if a contour is greater than 1000 pixels? Well we want to draw the rectangle surrounding that contour to the current frame, so make sure you are inside the for loop, So these are the parameters that define the rectangle and that would be equal to cv2.boundRectangle of the current contour, so if the contour is equal or greater than 1000 pixels, so if I it has an a of equal, or greater than 1000 pixels, this will be executed. So we are creating a rectangle and then we want to draw that rectangle to our frame, to our current frame so cv2 rectangle, so we already consumed this method in our face detection projects. And here we would want to pass the color frame. Okay, so that is the frame and we want to specify x and y here, so these are the coordinates of the upper left corner of the rectangle. X, y and you want to specify the coordinates of the right lower corner of the rectangle as well so X W, just like that. And also the color of your rectangle. Let's say green and the width. Let's say 3, so what we did in these two lines is that we created this tuple with these four coordinates and these values, these will be assigned automatically, so x and y will get the value from the rectangle bounding this contour, this current contour of the for loop. And then these values will be used to draw a rectangle in the frame, in the current frame, and then we want to show that current frame. So let me edit here. Image show. Let's call this color frame. And frame. Actually this method here is boundingRect. Let me try the script now. And cv2 has no attribute to find contours. co here I've got a u there that shouldn't be there. Let's try it again. Yep, that's funny. I tend to mistype this word. Contour area in line 24 and remover the u. It should be contoured here as well. Okay, contour is not defined again. I've got another one here, so bear with me. Try again and yeah, this time seems to be working. So no objects, objects. No objects, objects, great. Great, so that's what I want to teach you in this project and we'll continue in the next projects because what we've done so far is that we can detect that object and we can draw a rectangle around that object, but this is not very practical. I mean in the real world it's not enough to just draw a rectangle around your object and then that's it. So what we'll be doing in the next project is will be storing the times that the object enters the frame and when the object exits the frame, so we've got some more lines to add to this code and I know this code here was quite a lot to consume, but I hope these are clear now. If you have any questions please feel free to ask them and I'll see you in the next project.


RECORDING MOTION TIME

Alright, so I've got my motion detection program running here and as you see this is capturing me moving at the moment. if I move away you can only see some shadows there and so this is great but as I said you may want to store the times when an object enters the frame so that you end up with something like this. So this is the first entrance as the start time and here is where the object exited the frame and then the second entrance of the object and so on. So in this project I'll show you how to build to that table using this script so we will add some more code here. The way to start doing this is to first figure out the point, the line in the script where the status is changing from let's say motion to no motion has, so we have no motion in here so as soon as webcam triggers let's say the status is zero so just a similar time choosing to denote that there's no motion in the current frame, so then you get that first frame which has a status of zero and then you grade out and then you check if the first frame is None, and then you continue the loop again, and then you grab the second frame so the status is still zero when you apply the difference, the threshold, and the dilate, and then iterate through contours. So if you find an area that is less than, I change this earlier I put it 10,000 so I wanted to detect bigger objects because I was closer to the camera so I wanted to adjust it. So depending on what objects you want to capture you want to adjust these pixels here. So 10 000 is something like 100 by 100 pixels window so we are checking if you don't find a window that is bigger than 10 000 then you continue to the beginning of the loop until you find a contour with this size bigger than this. When python finds that contour with that size we want to change the status to 1.
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Okay, and let us now print out that status variable, so what you want to do is print it at the end of your loop, so status. Let me delete these Numpy arrays which are being printed. We don't need those and make some room here. So this is inside the loop and I now expect to see the status of 1 or 0 printed out depending on whether there is an object in the frame or not, so if this is working that means we now have the actual status of the frame and we can use that not 1 or 0 for other things, so let's see. Okay, there's nothing at the moment. Let me minimize this so we can see the console. This is well, great. So 0 is being printed out and if something shows up now you see ones. Again 1, 0, 1, 1, 0, great. We can now simply apply a date-time method, you know, such as datetime. now. That would record the time of each frame so we don't want that exactly, we want to use the date time method, but not like that because that would record times for every frame, so what we want instead is we want to know when the status changes from 0 to 1 which indicates that there is an object entering the frame, so we want to record that time and we also want to record the other time when the status changes from 1 to 0, so the object exits the frame. Let's say a status list that will be equal to empty brackets, so an empty list and then I want to append the status of the object to that list. So after this loop finishes, which is here, I want to be on the same level with the loop, so I want to apply something outside the loop. So status list. I want to append the current status of the list here, in the status list, great. And to illustrate to show you what this status list is about, I would like to print this out actually. And I would want to print out a list outside the while loop and don't want to print out every time the loop iterates. So no movement, movement here, and quit. So these are the statuses for each of the frames so 0, 0, 0 no movement, and then something entered the frame and that's something entered like let's say 30 frames, and then the object exits the frame frame, and that's it. So what we want to do now is we want to capture…
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So what's next? So the next thing is we want to capture the time that we switch from 0 to 1 and also from 1 to 0, so basically what we're interested in is to capture the lost two items of the status list, so let's say we have status 0, so we start with an empty list. The first item that will be appended to the status list is 0 and then a second item let's say will be 0, or let's say we'll do 1 and so we want to apply a conditional to check whether the last two items of release are changing. So I know this may be confusing but once I ride these four lines of code here you'll understand it and it will make a lot of sense. So we want to check if status list, so the last item of the status list which has an index of minus 1 remember list indexing, if that is equal to 1 and status_list with index of minus 2, so the item that was added first the item that was added a second is equal to 0, we want to record the datetime of this event in the list. So let's create a list here. Say times equals empty and then we go here, here and say times dot append datetime.now. You know about this function already. So we want to append the current timestamp when this change occurred, so that means we need to import. From datetime import datetime, so datetime class from the datetime library. So we're basically recording the time when the status changed to 1 and we also want to record the time when the status changes from 1 to 0, so we would have a similar conditional, but this would be 0.
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And this would be 1, okay. So what's happening here is let's go back to the start of the loop, so python captured the first frame and it converts it to gray, and blurs it, and applies a Gaussian blur there to the first frame and then we store the first frame in the first frame variable, and then we go ahead and calculate the difference between the first frame and the current frame. Find contours and then if this loop finds contours greater than 10 000, the statue variable changes from 0, so it starts at 0 so it changes at 1 here. And that means this empty status list will get another value, but the first value is always 0 so the list will start with 0, you know, like here so the very first value is 0 and so on. Let's say for the next 10 frames it will be 0, 0, 0, 0, and so on. And then if an object enters the frame and then status changes to 1 so we'll have 0, 0, 0, 0, and then 1, and then what we're doing here we're comparing the last two items of the list, okay. And here I would like to print out the times list so that you see what's going on. And I expect to get an error at the first execution here because we have something more to do, but let's see. So yeah it says list index is out of range, so that means Python is having trouble accessing the second item of the list because the list has no items here, so it has no items, and then we add an item, so we add status, and then Python tries to find the second item, but there is no second item. So we need to do a trick here. We need to add two items, okay. Let's say none and none. Now let's execute the script again, so there's no object there at the moment.

[image: ]

Now an object appears. It goes out again. Two times, and one more time, so three entrances, and I quit it. So let me go through this list now, this is our times list, and so this is the time, so the year, the month, the day, and hour, minutes, and seconds, and then microseconds in here. So this is the start time when an object entered the frame for the first time, and then this is the time when the object exits in frame, so I stayed there for two seconds, so 51 up to 53, and then the next object enter the frame, so from these seconds to these, so for two other seconds, and then another third time from zero to one for one second. So we've got three entrances in the frame. So I hope that makes sense! This is good, but sometimes it can happen that when you're running the script so you have background, then object shows, and the object disappears, then shows again. And if you quit the program at this point, so let me quit it, you'll see that you have the start time here for the first entrance, then the end time, and then you have another start time here for the second entrance, but then you don't have an exit time, so you may want to add the time of the exit of your last object which happens to be when that window was quit. So you want to go here at the end, and the script is waiting for a key so if you press quit here the whole loop will break, but before that you may want to check the status. So if status is one, and in that case you would end up with this scenario here, so if status is one when you press the Q key from the keyboard, you want to add another item to your time list. So times append datetime.now. Great, so that should work differently now, so let's execute the script. No object, object, no object, object in the frame, quit, and now we should have four datetimes here. Four timestamps, 1, 2, 3, and 4. So this was recorded in this expression here, great. And the next thing we want to do now is to throw this list into a Pandas data frame and then into a csv file. So we'll have a start and an end column and in the start column we would have for instance this value, and in the end column we would have the other value, so this one here and the last one, this. Okay so first of all we need an empty data frame, the Pandas data frame, so we'll be using Pandas to create data frames of course, so let me import Pandas here and let's say data frame df equals to Pandas dot data frame with columns "Start" and "End", as easy as that, so that will create a data frame structure for us which has no values, but it has two columns and then the next thing you want to do is outside the loop, so once you have created, once you have generated your times list you want to iterate through that list and then append those values into the pandas dataframe, so you need a loop. Let's say for i in range, and so here you'd have to iterate with a step of two and you'd want to iterate as many times as there are values in the list so you start from zero and then you'd end up at how many values you have in the list. Well you can find that using the length method, so length times with a step of 2. Great, so and that would be, so for each iteration df, so the data frame will be equal to itself dot append, so you are updating the data frame and here you'd need to pass a dictionary, so for the start column, you'd want to enter times I, and for the end column, so the keys of the dictionary are stored, and end and you'd want to append times i plus one, and you want to ignore index, so equal to true. Great, so what this is doing is let's say for i in range this would be, let's say we have a list with six items so we have three start times and three end times. So that'll mean a range 0 to 6 with a step of 2, so for 0 we would do this, so we'd start from 0 in the loop and we would access the item with the zero index in times which happens to be this item for instance, so the first item. And then we append that item to the first row of the start column, and then we access the item 0 + 1 which happens to be item with index 1 which should be this item, so the second item, and we append that item to the end column for the same row, so that's it. Then we go to the next item. So for, so this time we would start with index 3, so 3 here add it to the start column and then 4 add it to the start column, to the end column, sorry, and so on. And lastly we would have a data frame and what you might want to do then is df.to csv. Let's say times.csv, so we are exporting the data frame to a CSV file, great, so let's see how this will go. It's getting quite dark here, okay. And one more time, three, quit, and as you see times.csv was created in my file system, so these are the times. I can also open it using Excel, so these are the start and end times. If you want you can format them. Just format cells here and you can see the date now, great. Great, so that ends this project. I hope you enjoyed it. We have quite a good script now, and to make it more beautiful we would want to display these times in a graph, so that's how you turn your data into real information, and we'll do that through the next projects, but before I'd like to introduce you to the Bokeh library which is a library for interactive visualizations in the browser, so please follow the projects in the correct order and I'm sure you will learn a lot. Talk to you later!


INTRODUCTION TO BOKEH

Hi and welcome to this new and very exciting section of the course! And in this section, throughout the projects of this section you will be learning how to generate visualizations on the browser with Python so we're talking about interactive visualizations, and we'll be using the Bokeh Python library to do that. So Bokeh is a Python library and it's quite new and with Bokeh you can grab data from various data sources, data file formats such as CSV, Python list, JSON files and so on, and you can create beautiful visualizations on the browser. I used to be a user of Matplotlib and Seaborn, so two other Python libraries that are used to perform of visualizations with Python, but I would say Bokeh is more modern and once I introduce it to you I'm sure you'll be using it for your data visualization projects.
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So in this section I'll be showing you how to create line graphs and scatter plots and also how to combine various plots into one chart and time series graphs as well and we'll be writing the code in the Jupiter notebook formerly known as iPython notebook. The Jupyter notebook is like a combination of a Python console, so you write interactive code, but you can also save the script that you write, and the Jupyter notebook which looks something like this. Okay and I'll show you how to install the Jupyter notebook in the next project, and so Jupiter is great for doing data analysis and visualizations and web scraping and other exploratory analysis so I'm sure you'll love it.


THE BOKEH CHARTS INTERFACE

So we'll quickly kick it off with the Bokeh library now and see what Bokeh can do, so specifically in this project you'll learn how to create a scatter plot using Bokeh. So first thing you want to do is make sure you have Bokeh installed so if you have a nice foliage yet you can just go ahead and pip install Bokeh in your command line but beware though that you may need to have Pandas and Numpy in your system for Bokeh to work properly, so we have already consumed pandas and Numpy in previous sections of this course, so I assume you have them and you know how to install them, so pip install Bokeh and it's collecting so running set up dot py good boy for Bokeh and done.
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Great, and the next thing you may consider doing is you may want to use Jupyter notebook to generate Bokeh plots and the Jupyter notebook is a fantastic notebook to run Python code so I'd highly suggest you use that, and I showed you how to install the Jupiter notebook in a previous project so I'll go ahead and run it now. Great, so at the moment all we have is an empty browser tab page and you may want to go ahead and create a Python 3 notebook. Now there are basically three ways to generate visualizations using Bokeh. These are referred to as interfaces. So you've got a Bokeh.models interface, and you have the Bokeh.plotting interface, and you also have the Bokeh.charts interface. Now the model's interface is basically targeted to application developers and this is quite a low-level interface so you'll have to do lots of work yourself if you're using this interface. The other interface, Bokeh.plotting is a medium level interface so you have lots of room for customizing things with the plotting interface, and you also have the chart interface which is a higher level interface so to understand it better.
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For instance let's say you want to create a scatter plot so a plot with an X and y-axis and with some points inside inside the area of the plot and you can do that using the plotting interface and in that case you'd have to create a figure object and then apply a circle object in that figure object, so circles would represent the points you want to plot in the scatter plot, and you have to pass some parameters explicitly there. But with the charts interface you can straight forward use the scatter method of this interface so you do something like Bokeh dot charts dot scatter and then straightforward there you'd pass the Pandas data frame and the columns you want to map in the plot, so the columns you want to put in the scatter plot and basically you are done. So you've got to make some choices there and also you have the models interface. We will later go through that, but basically with models you can modify the grid of your area and other low-level parameters of your plots. So I'd suggest the way to go is the plotting interface, and we'll be focusing on the plotting interface and in this section. But also go through the models and charts interface and in this very first project I'd like to start with the charts interface of Bokeh and then we will do the same thing, so the same scatter plot using the plotting interface so that you can see the difference and things will make sense then. So what you want to do is from Bokeh dot charts import scatter so that is the method that creates a scatter plot, great. Enter, so just enter to go to the next line of your current cell in the Jupyter notebook and then the function, the scatter plot goes like this. Let's save it in a variable. So let's say P equals to scatter so we are saving the scatter object in the P variable. Scatter and then you need to pass the data frame that is keeping your data. Then once you pass data frame, so the data frame let's say has some columns so it has an X column, so a column labeled X and a column labeled Y and you need to pass the names of the columns you want to use as x and y coordinates for the plot, for the points you want to plot so you want to pass them here let's say your X column is called X, so with capital letter and then for y parameter you have the Y column in the data frame. I'll create a data frame just in a moment so please bear with me there, and you may want to pass a title for the scatter plot, say temperature observations and let's say X label so the X label parameter which will label your horizontal axis. Let's say day of observation and Y label as well, temperature. Just like that. And so you need a data frame, so let me create a data frame quickly here. First of all I need to import Pandas, so we're talking about Pandas data frame and you know how to create them because I explained that in the previous sections, so an empty data frame would be like Pandas data frame columns so we have a X column with a big X and Y, just like that. And then we need to populate these columns with some rows, so we need to add some values there and let's say the X column will have these values 1 2 3 4 and 5. The Y column let's say 5 6 4 5 and 3 so that should create a data frame for us. Actually we can quickly test it in a normal cell. B to create a new cell, enter to enter the cell, ctrl V to paste the text in there, and so alt enter to go to the next cell, and simply print all the data frame, df. So that's our Pandas data frame, great. Dd to do cell, dd to delete the cell again and here we are again so we're passing the DF here, and so we have a scatter plot object at this point. Now what we want to do is we have two options here, we can either show the plot in the HTML file, so we want to generate a dot HTML file or we can show the plot here inside the Jupiter notebook, so I'll show you how to do both options, but first let's go ahead and create an HTML file. So you need to import the output file class here from the Bokeh dot charts and this output file class is available in other interfaces as well so you'll find it in the Bokeh.mobiles interface, in the Bokeh.charts interface because this is a global class. And you also need the show method there, and you'll see how we use that too. And so output files scatter from charts. This is how I want to name my file. Dot HTML, and then the show method P. That's it. So what this will do it will create this file in the current directory which was here so as you see I started from an empty directory here, but now I have the iPython notebook file, so a Jupiter file if you like, but this is how it was it used to be called. And so this is our script. Let's go ahead and execute this so you can go ahead and ctrl enter to execute this and we get the plot in another tab, so in this directory. So this looks pretty good. Here you see that we've got a toolbar, so we have the pan tool here so it allows us to pan around the area or if you want you can zoom in a certain area with the box zoom. This would be more appropriate when you have lots of points, lots of details in a line chart.
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You may want to resize the chart and the wheel zoom so you can zoom out and in with that. You can save the graph as a PNG file if you like so save the image PNG there and then you have a graph, an image file or you can reset the graph as it was in the beginning. And you also have a help icon here to ask for help about Bokeh. So that's it for now, so we used the charts interface to create a scatter plot. In the next project we will use the plotting interface to create the same plot, so see you later.


THE BOKEH PLOTTING INTERFACE

All right, using the scatter method of the Bokeh.charts interface we were able to plot these points in this scatter plot. Now I will be trying to make the same plot using the Bokeh.plotting interface which is a medium level interface, so this one was a high level interface, but I recommend you use the Bokeh.plotting interface, so you better focus on the plotting interface because that gives you a higher level or customization. So escape here and then B. And you get a new cell, enter, and so the first thing you may want to do is import. So from Bokeh.plotting you want import the figure object so that's the main object that you'll be using to plot elements in your plot, so the figure object is you can call it the plot so the area that will contain these elements, and these elements that I'm talking about are referred to as glyphs in the Bokeh vocabulary, so the idea is that you create a figure object and that will be empty, and then you have a line glyph let's say, or a circle glyph. For example, the circle glyph you'll have five circle glyphs and then these beliefs make all the scatter plot. So let's see how we do that. Output file in this case as well and the show method. So in this case instead of going ahead and creating the scatter object we would want to call the figure object instead. Now you can leave the figure object empty of parameters or you can add plot width, let's say 500, and the plot height. Say 400 for this, so if you don't pass this, it will still work but your plot will be sized depending on what the developers of Bokeh have set as default values.
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Great, so once you have a figure object then you go ahead and access the P variable where you solve that object and then add glyphs to that, so let's say circle. Now what the circle method expects it's an array with the X values and array with the Y values so sort of you need to pass the X value for the first circle, the X value for the second, third, and so on. So depending on how many circles you want to include there you set the values here so let's say we have X here above 1 2 3 4 and 5 and Y 5 6 4 5 3, and you can also control the size of the circles so let's say 5 for the size, color red and let's give it like this for a moment. Finally you want to specify the output file scatter_plotting.html, and show the P plot, so this looks good. And let's try this, yeah. So you can see some differences probably there so you see that here for instance these dots in a chart graph these dots are a bit transparent so that there is a level of opacity there and you know plotting graph the dots are not transferred, but you can control that too. So you can add an alpha parameter there and let's say 50% so 0.5 transparency and you may want to increase the size here, 12. See again what we get. So this looks good. It's closer to this. Now if you want you can replace these circles with all the markers and you've got other markets such as triangles, diamonds, squares, and so on so let's put in here, let's put the triangle. Let's see what we get. So it's as easy as that. That's why I like the plotting interface because you have more control over your code, so it's low level, maybe you have to write some more lot of code, but by the end of the day you're sure that if you start to build something, you have something in mind, you have some graph that you want to build, by the end of the day and you're more sure that you'll build them with plotting, with the plotting interface because you have more control there so you have a higher level of customization. And there are also other tricks that you may want to do here, so for size, let's say you may have to display these circles or these triangles with various sizes. So let me put this back to the circle and so you'll have to follow this order so for this pair of coordinates you'd have to pass for example a size of 8, and then some other sizes, 12, 14, 15, and 20.
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Yeah so we've got five circles there, execute. And yeah, you can see now that we have various sizes, so that's great, or if you want to double the size of these circles you can do that in line, so using a list comprehension. You want to double it, right? So i times 2 for i in this list, so what this will do is create a new list with values 16, 24, 28, and so on. And yeah, I am missing another square bracket here, so this is the ultra list here, and that list will be constructed by this list comprehension expression here. Ok, and we've got bigger circles there, great, and I think we're missing a title here, so let's go ahead and add one. And you do that in the figure object so title there, let's call this earthquake. Here is the title and we also need to add some labels to our x and y axis also I need to show you how to create plots out of data frames, so with a scatter plot we were able to create the plot of a data frame, of a Pandas data frame, and you may also want to do the same here so that you later could also generate visualizations out of csv files or excel files, so we need to configure the X and y axis first and I'll show you how to do that in the next project.


CUSTOMIZING PLOT STYLES

The last change that I made to the script was adding the title of the figure object you know figura method that generates a figure object. So what we have is this. In this project you learn how to customize the style of floss. So we have done something already. But we want to do more. So that you can make beautiful tools that satisfy your needs. So you know what I'll do is I'll change the folds, the color and the font style or the title and I'll also add a label for the y axis and the label for the x axis. So a way to do that is to go ahead and start adding parts on the receiver and provide arguments from them like this and so on and so on. But another more constructive way to do this would be to access a sort of point to the variable which holds a figure object event to the attributes that you want to add to your plot. So let's say Teutul and I'll delete this from here. So I remove it from there and have the quake executed and you get the same result. So instead of putting that you can go ahead and write Perrone there is just like that. So next you may want to change the title text color lets say orange executes and you get an orange color for the toilet. You also fall apart on me there is let's say all text formed 4 times strawman so you get a different form there. And one more attribute: Platell text format style. See Teletech. So is the idea if you want to know how to get all these really useful things you can and actually you cannot do your place. You'd want to do something like help as a plot object through the air.
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And so you get the nation all figured out all of you there and you get the attributes that you want to impute to the object and then you have the keyword arguments. So these are the words I'm talking about and you can also find the title text forms for instance. It's a long list so yeah here is the total text phone Poddle text font size and style. So if you think about changing some things, some properties, some parameters for your place you can go help P and search for the thing you want to change so that you can locate the correct syntax for that attribute. You can also play on your own. We agree with that. So it's your fault. Let's say you wanted to remove the minor takes off your x axis. So this was you. So you were left with one two three four five. And to do that again you pointed to the figure and then white X is sort of the y axis and then to wonder take a line. And you want to set the color too. So that's a 3 there. And. I said I want to remove X X but I remove the y axis so you get the idea. So why X is for removing the ticks for the y axis. OK. So we told the caller to know if you want to change the color to something else you can do that. So yellow and you get these people. So. OK. And what else can we do? X x x x is labeled let's say m p y axis X is labeled value. So what I'm doing is I'm putting some labels for the Y and the x axis as easy as that. So basically that's all we will call some boys your faults so that you can make them colorful and very attractive for the eye. Let's move on.


UNDERSTANDING THE STRUCTURE BEHIND THE GRAPHS

Hey! Very quickly now I would like to talk a little bit about this HTML file that you are generating here, so I don't know if you were curious and actually opened the source code of this HTML file. If not I will open it now and talk about this a little bit. So what we've got here is we have these HTML tags and here comes the HTML code which renders the web page that we're seeing on the browser. Now as you know you have also Java Script and CSS where Java Script is a scripting language that makes possible the interaction between the elements in the browser, in your web page, and CSS which is responsible for the styling of your HTML text, and other elements, so you need these Java Script and CSS files. If you can see here, here we are declaring the stylesheet and as you see this is stored in a remote server, so every time you're generating a graph Bokeh is actually pulling this Java, this CSS file from this server, so pydata.org. And the same thing goes for the Java Script file, so here, but it is also possible to actually host these two files locally in your computer so this is the default mode and it's called the CDN mode, and actually we can specify that mode in here. So at the moment, we have the most parameter there and this is set to CDN which stands for content delivery network which basically is your HTML file is fetching the JavaScript and the CSS files from a remote server, so this is the default. Now if you want, you can actually pass some other arguments here so you may pass relative, or you may pass absolute, or in line. Let's quickly try them out. So relative.

[image: ]

Execute the plot, remove this old one. So you still get the same output. If you have a look at this now you'll see that your CSS file is being saved in your local directory here so which is inside the Bokeh directory, so the Bokeh library directory inside packages and here, and here, and so bokeh.mean.css. And the same thing for the Java Script file, so that's for the relative. For absolute you'd get the same thing, but this would not be a relative tab, but you have something like you know C backslash and your path to the user and so on. You get the idea, and you've also got the in line, so this as you might expect you get the same result of course but if you check this now, you'll see lots of code in here because the Java Script file is loading in line so in your HTML file, and your style sheet, so the CSS code is here as well, so probably not the best solution but something I thought you should know about.
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And the last thing I'd like to show you is actually how to remove this toolbar here and also this logo, or even how to keep only one or two of these tools here. So the way to do that is, so let's do it with the Bokeh.charts interface first, so what you have to do is pass the tools parameter there and if you set it to an empty string like this, you'll get no toolbar in there. You still get this bouquet logo though which takes you to the bouquet web page so if you want to remove that to, you can say logo equals to none and the logo disappears. And you can actually do the same for the figure object here, so tools equals to none and logo equals to none, and you get a clean graph here, and lastly, if you want to show let's say only the pan tool. You write pan so you pass it as a string there and you get a pan tool only there. If you want to specific tools, the pan and the resize tool, you can have them, so just pass them divided by coma and you're okay. So that's what I wanted to tell you this short I believe project and see you later.


TIME-SERIES PLOTS

So we're talking about data where one of the axes, so normally the x-axis consists of dates or times, so let's say we have temperature observations for several dates and we're going to have to plot these values along the x and y axis. I've got some nice data here that… We're going to take from this link. So it's a csv file. You don't have to download the CSV file actually because we will be passing it as a link directly to the read csv method, so what we've got here is a date column and some other attributes. So you may want to plot the data along the x-axis, and then the y-axis you want to show one of these features. Let's say this attribute, close.
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So I'm going to close this. I don't need this file because I'll use a direct link and let me create the new cell, so I'll be using again the Bokeh.plotting interface here and also import Pandas and the key here is that we will be using a Pandas data frame and then we will parse this data time column as dates so that Python reads them as dates and actually it's able to plot them in the x-axis, and I will be using a line glyph to plot this data so a line glyph would be, you know you can use circles, triangles etc., but you can also use lines. So you'd pass a line here but then the size doesn't make sense because you may want to pass the line width for the line so not size but line width. And if you execute this, you don't see circles anymore, so it's not a scatter plot now, but it's a line chart. So we will use the same concept for building this date time graph, time series graph. So the first thing you want to do is load the CSV data inside Python. So Pandas read CSV and you can actually pass the link, this link directly to the CSV method. So how convenient is that? And then you want to pass the parse dates parameter here, and you want to specify the name of the column where these dates are, and the name of that column was dates so if you remember from the CSV file that I opened earlier, that was date, and so once you load the data frame object, you want to create a figure object. Let's say width equals to 500 and height let's say 500 for now, then we check how it goes and we can change it later, so we have the x axis type parameter here, so what this should do is, you want to make your axis, your x axis special so that it can read date/time datatypes, and so to declare that you have date times, you need to pass the data time argument as a string there, so that's it and then what you want to do is apply the line object in there, so similar to this now you need to pass the x axis and the y axis, so the x axis here should be df date and the other axis is let's say close, so close column.
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Now let's make the line Orange, and what else? Maybe a transparency of 0.5. Specify where you want to save this, so under what name. HTML. Timeseries.HTML and lastly, show the plot, and let's see. And something is not working, so Python is not being able to pull out the data there. Ok, I need to pass the date here as a list actually, so yeah, now it looks better, but it also looks a bit squeezed, so what you can do here is you can change this to let's say 250 and you'll get a better graph there. Now if you want to extend it to the entire page, there's something you can do there, you can actually pass the response and set it to true. Let's see. So you have, you get a bigger graph there. Of course you can zoom in to see some details there. So for May 8th I have a value of 1 on that date, you get the idea. So that concludes this project, and I'll see you in the next one.


MORE VISUALIZATION EXAMPLES WITH BOKEH

So we were able to generate graphs and you saw that until now we generated like single graphs so for instance here you'll see a line graph. Now if you want to combine multiple glyphs in one plot, that would be very simple. So let's say you've got two plots. You add a scatter plot there so you'll need to add a circle glyph, so just below this line glyph, or above that, it doesn't matter. So circles and with these coordinates or we can change them so let's say place double this X axis. I times 2 for I in this, a list which closes here, so and then this should be the size. Size let's say eight and olive, so this is how you get multiple glyphs in one plot. That was very easy and so I believe I gave you a good introduction to the Bokeh library and I believe you see its potential so it's great to actually use Bokeh for generating visualizations. Now if you want to go deeper into Bokeh, so you may want to have to plot different types of graphs, I'd point you first to this resource, so this is the documentation, Bokeh documentation and this is about plotting with glyphs, so what you have here is various examples, there, we used this one actually and other ones as well, lines, and you can also close patches, so basically you pass the coordinates of each of the points of the polygon here and Bokeh will draw the polygon there.
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All these are the basic things, and here I'd like to stop a little bit, so this is called a quadrant plot actually. This one here, so instead of passing a circle or line you'll pass a quad and what this consists of is the top, so the upper corner of your quadrant so for instance this first quadrant here has a top border of 2 and the bottom of 1. So it's bordered with 1 and 2 and then left would be 1, and right 1.2. So 1 left and 1.2 right. And then you have the next quadrant which is this one here with its coordinate as well and so one. And here's the colors, so you can use CSS color codes if you want besides the, besides using the color strings like red, orange, and yellow and so on. So the reason I stopped at this plot is that we will be using this plot to actually visualize the times for our project program, so the times when an object enters the project frame and when the object exits the project frame, so it would be great if you start thinking about this now how you're going to use, make use of the CSV file that we generated in the project program earlier and plot that file in in a similar graph like this one. So there are some tricks there and I don't expect you to fully solve it but it's good to think about that. And you also have this gallery here, the Bokeh gallery. Here you have some beautiful plots, so you've got the histogram. If you click one of these, for instance how to make this map, you can simply copy this code and paste it in your script and run it and you'll get the same map.


PLOTTING TIME INTERVALS OF THE MOTION DETECTOR

So what I'll do here is I'll give the final touch to our motion detection program and specifically I'll build a plot using the Bokeh library and where I visualize the times that the object enters and exits the frame, the project frame and the final output will look something like this. So what we've got here is a plot with an x axis which is plotting the date time, while the y axis doesn't have any sense actually so a just a vertical extension of these bars which is here and so what we've got here is let's say I started a camera but these days on 17th of March and so this first capture here is you can see started at this date and it ended after 4 seconds, so this object entered the frame if that's all date and stayed for 4 seconds there and then exited the project frame, so similarly we have this other object so still on 17th of March and then we've got this other here. And then here starts the other day on the 18th of March and these are the hours between 4 o'clock, 8, 12, 16, and 20. And you can also see that I have added capabilities here so that when I hover the mouse over these bars I get this information. And you can also zoom in here so if you want more information about this, you can see the information quickly over here so that's the product. Now what the script is doing at the moment is producing the start time and the end time of the object entering the frame in a CSV file, so specifically the program is triggering the project from the webcam and then you get some objects in there. Press Q for quitting and so what you get is this times.csv where each row represents the start time and the end time.
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Okay, you know this already and so at the moment what we've got here is also a list with a status of the current frame, so this is let's say 100 items so that means we had 100 frames in this seven second project. Now the first thing you may want to do is a small improvement here very quickly. This list if you're having a webcam captured a long project, so if you're running it for many hours, this means this list may get too big so to avoid memory problems you may want to go here, so here you're checking the last item of the list and the item before the last item, so the last two items. That means we don't need these other items, so we only need to keep two last items only. That means just after we append the new status here, so we say status list equals to status list but with only the last two items, so if I execute this now what I'll get is only the last two statuses of the project frame printed all this a list, so the list is printing here. So that's an improvement for the sake of memory. Now how do we get around to building a plot with Bokeh? So first we have to think about the structure of our script. So this plotting object will be created using a quadrant, so this will expect a data frame to be sent as an input so we actually have a data frame here and we are sending that data frame to the times.csv file. What I'll do here is I'll create another file so the Python script says plotting.py. Here is where I'd write the script, the code for plotting the data. In that case that means we need to fetch the data frame of this motion detector program to this script, so what you can do is you want to say from motion detector import df so that will make available the df data frame that is being generated in this motion detector program, which means the way you when you want to run the program later you'll be running the plotting.py with Python, and so when you execute plotting.py, plotting.py will call for execution this motion detected dot py script, so the project from webcam will start and then when these loops and this data frame will be generated. That means after that the script, the code of the plotting.py will be executed. So here you'll be getting the data frame and putting in and so on. I hope that is clear, so let's go ahead now and import the plotting interface of Bokeh, so from bokeh.plotting, actually we will not be importing the entire plotting interface. We only need figure, show and output_file. Let's keep it tight there, and then let's go ahead and create the figure object, and x_axis type will be of type datetime. Let's set the height of 100 and the width of 500 and let's make it responsive. Title of the graph, motion graph. Okay, so once we have a figure there we want to plot a glyph in that figure and that glyph in this case would be a quadrant, so quad so a quadrant would be more appropriate to close this time intervals there, and so the trick to have this quad glyph to visualize your date and your times along this x-axis is to pass left, right, bottom, and top parameters. So for left you'd want to pass the start time, so left of the box of these boxes that you see here. So the left border would be the start time, while the right border so df would be the end time. So here is our CSV which is not what we are using but this is the structure of the data, so start time on the left and then end time on the border in the right of the rectangle, of the quadrant, and then here is the trick we can do. For the bottom we want to keep a fixed value, so 0 for every quadrant and then 1 for every quadrant as well. And that's it. Color it's not a problem, let's say green, and I'd like to try this for now, so output_file. That would be Graph.html. And show the p figure, and let's see what is going to happen this far.
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So Python and we don't want to execute motion detector now, but we want to execute plotting.py, so that's our main script where we get started, and I've got a stupid syntax error here from Bokeh plotting figure. I bet he knew that I needed the import keyword here so from Bokeh.plotting import figure show for file, save and try again. And here is the webcam. Object, object again, another time. Quit and let's see what is gonna happen now, and yet another error. Responsive. Good. Sorry about that! Try again. First object, second object there, and one more, quit. And we should see the graph, yeah it's looking good. So I can see here and you can also notice that we've got quite unnecessary granularity here, so we don't need all these stickers here and also you can see here that this says 19 seconds which means that it's 19 seconds past the last minute, so if it was let's say 15 minutes and 19 seconds so 20 seconds of the 15 minute and so on. So you don't really see the big picture in just 10 seconds of project. But also to make it more informative I would add it to this bar so that when I run over the mouse here as you know you should see the start and end time so that you can see the complete time there if the labels here are not enough. But first let's remove these stickers here, so we go back to the script and let me put this down, and the way to do that would be we need to modify the figure object, so the P variable, and so we're working on the y-axis, so Y axis, so we access the y-axis object of the figure object, then minor tick color, and we want to set it to none so these ticks here. Also you can see that we also have a grid, so we don't want these intermediate lines here. And we can do that by accessing the grid object which is a list, so you need to access the first item of the list, so that's quite a trick there, but you have to make peace with that. So tickers say the desired number of ticks, so that's the method and set it to one. So let's see how the graph has changed this time. And it's a good idea to put the graph another name so that we can compare the two graphs, so graph one for this, and let's see.
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Here, yeah. And quit, and I've got an attribute error Minor tick color. I tend to put this wrongly. The good thing is Bokeh has quite a good error handling, so it says similar it's actually able to read what you improve there and it suggests you what to input, so minor tick line color. So we've got a line here. So try again. Let's see what we get this time. So now it looks cleaner as you can see. Here is our previous graph, this is the new one. So we don't have the horizontal gridlines and the ticks in here, and I thought of stopping this project at this point and in the other project I'll show you how to add these hover capabilities to your graph, so I'll talk to you in the next project.


HOVER TOOL IMPLEMENTATION

Now let's go ahead and modify our code so that we'll add a window, so the window will pop up here when the user hovers the mouse over these quadrants. Let's do that, and the Bokeh tool to implement the hover functionality is called the hover tool, and that is accessed from the lower level interface called models, so Bokeh.models, so you want to import the hover tool. Let's now see how we're going to use this inside our script. Basically this is a method that expects from you some data so that the hover tool method will display them when the user hovers the mouse over these quadrants. So if the cursor is on this particular quadrant let's say, the data for that quadrant will be displayed on the pop-up window. So what you want to do is once you have created your figure, you want to create a hover object which will be equal to HoverTool which has a tool tips parameter there and this will get as argument a list of tuples and in every tuple you want to specify the lines of the pop-up window, so let's say in the first line of your pop-up window you'd want to have a Star string and beside that start string you want to have the array with your data. This has this spatial decorator here, so in our case that would be the start column from the data frame, so we want the start time and the end time as well so end for string, and end for the name of the column. So that should do it almost, but we need to add this tool using the add tools method, so the hover object, we need to add it to the tool menus so this should be a dot. That's it.
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And we're gonna have to add more here, but let's see what we got this far. So python plotting.py. Here's an object, another one, and a third one and quit. So now here is the graph and we're almost there, but not yet. So as you see for some reason Python is having trouble fetching the values of this start and end column, and you also notice that we have two columns for each of these rows here, so the first thing you want to do is remove this column.

[image: ]

You don't need this because Bokeh is adding it by default, so that's it, and now to solve the other problem the main problem of the question marks is by adding the column data source methods which comes from the Bokeh.models low-level interface. So column data source is a standardized way to provide data to a Bokeh plot so if you've got data frames, list, or other objects for some functions in Bokeh you need to convert them to a column data source object which actually is very easy and let me do it here.
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So we grab the data frame here and then let's say column data source cds. That would be equal to the column data source so the method and the data you want it. So we have a data frame in this case and then once you do that you need to adjust here not the figure object because we are not passing any data here, we're just constructing the environment from the plot, but you need to modify the quad method, so specifically you want to pass the source parameter here which should be equal to the column data source object, so cds in our case, this one here. So you're telling Bokeh head to use this data and then you don't need to point to the data frame, so just enter the names of your columns there. So let's see what we have this time! Object, another one, quit. Here's the graph and yeah, almost there, but the problem is this time we're not getting the dates in the correct format and the reason to that is that the hover tool method, so here, we're here, the hover tool method is not being able to fetch datetimes data types, but that's nothing to worry about because what we can do is we can cover the date times two strings in the data frame. So before we pass the data frame to the column data source object method we convert the start and the end columns to string data types, so you already know how to work with date times, so in this case we will do some datetime formatting, so what we could do is create another, so a new column. Let's say start string, so the string version of the start column which should be equal to the existing start column dot dt which enables you to do datetime formatting and strftime. And here is how you define your data to be displayed, so you would want to display the year first and then the month, a dash, and the day after that. Maybe a space there, and then hour, minutes, and seconds. And the same goes for the end column, so End string. End here and the same here. As you can see now we need to reflect those changes here so this should be the Start string and this should be the End string.

[image: ]

So we are displaying these strings now to the pop-up window, and let's see how this goes this time. First object passes there, second, and last, and one more. Quit and we have a problem here. I suppose I didn't change the values here so I did the wrong thing. I shouldn't have changed the date in this quadrant object because this is datetime because we have defined the axis datetime here so this expects datetimes, so here should be the start, the original start column, and here the end column, so by mistake I put those values in there. So Start string in here, and End string in here, so that should do it this time. Let's double check. Everything looks good. And let's see. Here I go. Yeah, we were able to grab the data. Let's see, yeah this looks good, so now I believe this graph is quite readable and I believe you were able to pull out some information out of this graph so you can see how long an object stayed in the project frame and when it started and when it exited the frame, and I hope you find this useful sometimes. As I already said you can use a Raspberry pi server which is a small computer and host this application in that server and of course you can build, and of course you can mount a camera in that server and have it capture some project for your needs, but most importantly I hope you learned from this practice activity and I know that was quite a lot to consume.


SECTION INTRODUCTION

I wanted to explain what web scraping is, so web scraping means scraping the web for information or in other words extracting information from web pages. Let's say you want to extract information about real estate, maybe want to know the price trend over time and place and I don't think there exist some nice Excel files with well structured data that you can go ahead and download and do data analysis of that right away.
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In reality such data are spread over HTML web pages of real estates in the web sites in our example so you're going to have to scrap them and put them in a structure, in a well structured format such as an Excel, an excel file, CSV, Pandas dataframes, or other tabular formats. And putting that in a well structured format is referred to as web scraping and Python is excellent in that. Specifically we're going to use a Python library named BeautifulSoup, so in this section I'll introduce you to BeautifulSoup and we're going to extract some information from a simple web page while I show you our BeautifulSoup works. Then in the next section, so once we consume the projects of this section we'll go ahead and extract some real estate information such as property addresses, and property price, the area, and other features of properties, and we're going to extract that information from a big real estate website, so yeah that's about what web scraping is, and yeah, I'll talk to you in the next project.


THE CONCEPT BEHIND WEB SCRAPING

How is Python able to grab the information from the webpage and store it as text so that you can analyze it at your convenience? Well this text that you see here, so this is an example website and actually this domain is reserved for examples so but it's a normal web page built with HTML, and CSS, and other word development tools. So HTML is what renders the elements, the text, and everything on the browser. Now luckily you can see the code of every web page by going to view page source as I did here, so this is the code, the HTML code as you see it opens here with HTML tags and it closes here. And so this has the title of the web page which is this one here example domain and so on. And most importantly for you to know is that the HTML script is made of HTML elements, so this line here is an HTML element so it's a meta element and then we have division elements which is this one here. We have paragraph elements, these here and these are called tags so the div tag and the division closing tag, so opening division tag, closing division tag and then we have the body tag, so here is where the visible part of the HTML page, of a web page is placed so everything you place inside the body tags you'll see there so if you have example domain here, this domain established to be usable etc., here is where you see that text. This domain is established to be used for etc.
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So the HTML elements are key for web scraping, so basically what you'll do is that let's say you want to extract the text of h1 tags out of all the divs, all the divisions, so what you tell Python to do is you tell Python to go to all the h1 tags and extract the text of these tags and Python will do that, but first of all though you need to load this entire script in Python and a way to do that is by using the request library, so request allows you to give Python a URL so like example.com and Python will grab all this text, and then once you have this text, you'll use the beautiful soup library to extract all the elements from the tags. So for instance the example, the text inside h1 tag, and then you can store the extracted text in variables, or in Python dictionaries, or Pandas dataframes and wherever you find it's useful for your needs. So that's the concept and you can see the same source code as you might already know from the inspect, so right-click inspect and you see this. So here is like this source code but you see it's more organized so for instance if you're opening your mouse over the body tags the corresponding element in the webpage will be highlighted as you see it, so if you expand this now you are on the h1 tags and so on. So this allows you to actually see the names of all the tags for the elements you want to extract, so we'll use the inspect window for understanding the source code of our web pages. So that's about the concept of web scrubbing and I'll see you in the next project where I'll load a web page in Python and then we will extract some simple data from the web page, so just to get you started with the requests library and the BeautifulSoup library as well. So let's move on.


SCRAPING A WEBPAGE WITH REQUESTS AND BEAUTIFUL SOUP

So as you see it's quite a simple one and intentionally I tried to find a simple web page for you so here we go. I didn't want to distract you with lots of content for now. Later you'll be able to grab information from a big website with lots of data so for now let's try to grab, let's say we want to extract the names of the cities from this page, so if you want to follow me please typing this address on your address bar so with the dot HTML at the end, and so we've got only three cities here that we will be extracting by the code that we will write will work with any number of rows here. I'll be using the iPython notebook or the Jupyter notebook as it is called now so it was renamed to Jupyter notebook, so right click and open your command line. Jupyter notebook, and I'll create a Python 3, a notebook, great, so the first thing you want to do is to load this source code in Python, and the way to do that is by using the requests library. So if you don't have that installed you can just go ahead and install it with pip install requests. Just like that. I have already been satisfied, but the process is very easy so you already know how to install packages with pip. You'll also need the BeautifulSoup library, so to install that you need to say pip install again and not BeautifulSoup, but bs4 so which stands for BeautifulSoup 4, so that's the latest version of BeautifulSoup, and then so you want to import quest and so the first thing you want to do is load the source code. And then we start looking for HTML tags and extracting elements from those tags. Now let me import BeautifulSoup as well. So from bs4 import BeautifulSoup, so that's the syntax you're importing the BeautifulSoup class from bs4. If you are on Python 2 this should be slightly different, so you want to import BeautifulSoup directly like this. Okay, alt enter and go to the next line. So to load a webpage it's good to create a variable so you can load the web page source code to this variable so R equals to requests.get, so the get method. So you point to the library and then to the get method and all you need to pass here is the URL of the web page that you want to load, so in this case pythonhow.com.example.html, so don't forget the HTML. This is just a static web page so you should pass HTML there. Now this should create a requests object so we're still not there and what you want to do is grab the content from this requests data type and maybe store it in another variable, so the content stores it in the C variable like that and if you want to check now what this is. You'll see that this is a bytes data type, and you can print it if you want even though this one doesn't look very nice. This is actually the source code that you see in here, so we have the head tags, and the HTML tags and everything else there. And now here is where BeautifulSoup comes into play. So all the request does is it is loaded with the source code of a web page but in a very scrambled form as you see here. Now if you want to make this beautiful and extract the elements, and the text, and everything out of this source code, you want to use BeautifulSoup, so all BeautifulSoup does is parsing this source code and giving you what you want, so giving you the elements of the HTML tags your interesting about, so you have already loaded this content and now what you want to do is maybe create a variable and call it soup. And that would be equal to the beautiful soup and guess what you want to pass here? Well that would be the content and maybe another argument so you want to specify the parser you want to use for parsing this data, and that is normally the HTML parser, so this assault you want to use almost always. If you don't specify this, you'll get a warning but still things will work, so I normally pass it there.
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And once you've done that so I execute that cell, if you know print soup dot prettify with empty brackets there, you'll see the source code of the web page in an organized form, so BeautifulSoup is trained to actually recognize these tags and then render them in a visual way for the human eye. However this is just for demonstration. Normally you will not have to actually use the prettify method a lot because a better method to see this code as I already mentioned before is to… Let me delete this cell. We don't need that, so a better way to see that source code is to go to your web page and go to inspect and here you see a more, a better syntax of the HTML code. So here you'll see that we have three divisions here with the cities class, we have some more divisions here but this is what we're interested about. So and the body is everything and if you expand one of these divisions, you'll see that we have an h2 tag, so a heading tag and also a paragraph tag so P tag and h2 tags, and also the other division which is this one here has this h2 tag and the paragraph tag, and Tokyo also has the same thing.
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So our duty now is to extract the names of these elements so that would be the h2, the text of the h2 tags inside the cities tags. So naturally you'll start thinking about iterating through these boxes which are actually divisions. So you want to go through here, here, and here and extract what you want to extract. So we go back to the code and what you want to do is perform a method called find all, and what you want to find is divs, so divs but there may be lots of divs in the web page so for instance we have two more divs here and we don't want these to be found, we only one these three. But these three as you see they have a common class attribute which is equal to cities. So we want to make use of that and we pass here a dictionary which would be class equals to cities. Okay, let me create a variable here and call it all and execute it. Now if you print them all, you'll see that the divisions have been extracted from the source code so from the soup which was the entire source code and I'd like you to actually see closely here. You can see that the first division is divided by comma here and then the second division starts. So for Paris, Paris is the second and it ends here, and then Tokyo starts here so we've got a list with three elements, one for each division. Now if you want to find only the first element with this class attribute, so cities you'd want to use the find method.
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All, and in this case you don't get a list, but you get the code for the division, for the first division only which happens to be a tag element of BeautifulSoup, so it's not a plain string but it's a special, let's say a special BeautifulSoup string so that BeautifulSoup knows its structure, so it knows what are elements, where the tags are, and where the text is and so on, so that BeautifulSoup is able to give you the information that you are looking for, so all again. So you extract the first element. Now an alternative way to extract the first element logically, so you have all elements here, is to use the list indexing. So this object that I just showed you, the tag object of BeautifulSoup supports indexing. So you execute that and in this case as you see you extracted the first item of the tag object or you could do it like this. So you grab all of them so here you have all of them and 0 is the first one, you get the idea. Ok, but what if you want only the h2 tags from this div class? Well in that case what you'd want to do is refer to all objects and then apply the find all method again and this time you'd want to get the h2 element. And in this case you don't have a class attribute so you'll have to leave it like that, and you get an error because what I did here is I didn't point to this division but I pointed to actually the list containing all these divisions, so Python is trying to get the h2 but this result set method doesn't have this h2 element, so what you want to do is you want to point to the first element of the list and that gives you the h2 element with the tags and the text which is like a list so you want to perform a zero indexing there. And if you want London only you apply text and you get London. So this is what we wanted, right? To extract the cities. So we extracted London. Now how about extracting Paris and Tokyo? Well as you might guess we need to use a for loop, but first let me summarize what we did here. So we loaded the content up here which is this one here, and then we loaded this content in the BeautifulSoup method. BeautifulSoup makes this soup beautiful so that it recognizes these tags and so what we did then is we found, we extracted from this content, we extracted all the division elements, so together with the tags and the attributes, and the text inside them. So everything inside these divisions with a class equals to cities. Then we can perform for each of these elements of this list we can perform again a find all method, so we can find subtags of these division tags. In this case we found the h2 tags and then we grab the first item of the list which in this case happens to be a list with only one item, so each of these divisions have one h2 tags or alternatively you could just use find here and without using this indexing but this is a general method and then we apply the text attribute there so to extract the text out of this element. So we got to London. Now we need to do the same, but not in this case by iterating so for let's say item in all, you want to print out, so item here is this one here, so this is this would be the first item, so you want to print out the item dot find all and you want to find the h2 tags from this first item for example.
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So h2 tags and then you need to apply this zero indexing there and you want to grab the text from this and that's it. Here is the data. Alternatively you could just pass P here and you get the paragraphs, so these ones here, the text. And so that's the idea of loading web pages in Python and parsing them with BeautifulSoup and extracting text out of the web page. So sorry if I was a bit repetitive in explaining this stuff, but I really want to make sure you understand the core concepts, on the other hand if you found these very basic, I would say let's move on to the next projects where we will be extracting some information from a more advanced website and we'll be extracting links and not only text, so that's a real world program and a very interesting one.


DEMONSTRATION OF THE WEB SCRAPING APPLICATION

The first project I'll just give you a demonstration of the program that you'll be building, and so you'll have this program on your hands by the end of this section. And yeah, during my work as a freelancer I've seen an increase in demand for getting data from the internet from various clients and this data can be used for different purposes. For instance you may need property data from a real estate website such as this one here or you may need businesses, so a list of businesses and you may want to look for that on yellow pages or even information from Wikipedia. The problem is these websites that I don't give you like a CSV with data that you're looking for. They don't do that and what you want to do in that case is you want to scrape data from these websites, and yeah you may need data for different purposes and we can do that, we can do web scraping, so the process is called web scraping.
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We can do that with Python, so Python is perfect for that and basically what you do is you get these data and you store them in a table such as a Pandas data frame here and you can also export that easily in an output. And yeah, in this section what you're going to do is you're going to do web scrubbing on this real estate website and so with Python you're going to perform a search query on a certain location so Python will search for data and then we can get those data, and ii will store them in this table, and then lastly it will save them in an output CSV file, so everything is automatic. And you may want to get different attributes from the website so in our case we got this set of attributes and you can get those data in a single run of the program. Of course first of all you need to build that program and that's what we're going to do in the next projects so this is very useful and in addition to learning web scraping this will also boost your Python skills in general, and yeah let's kick this off and I'll talk to you in the next project.


UNDERSTANDING THE PROBLEM AND LOADING THE WEBPAGE IN PYTHON

So this is a real estate website and what it does it's list properties for sale or for rent so basically let's say Rock Springs. There are actually a few Rock Springs there so let's say Wyoming, Rock Springs in Wyoming. So we are looking for some properties there… 15 …in Wyoming and it says it found 28 listings, so it's quite a small city, listings, so it's quite a small city, a small town. So the idea is that you'll learn how to scrape data of each of these properties so which can be prized. You have the address there and the number of beds that the property has, and the baths and so on. And you also get the square feet of the properties if that is available, some properties don't have that. So we have to count for that too. And also you will scrape data from multiple pages so we have 10 pages, 10 properties here in this first page and then in the next page we have 10 others, and then in the third, the last page we have the rest which should be 8. So 28 in total. Now normally I assume that you know about the Requests and the Beautiful Soup libraries so you should have taken the previous projects where we scraped data for a simple webpage so that was a trivial example and I believe after that example you end up with that.
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And now what? So for that reason I want you to learn how to scrap some real data so this is one of the real world programs that we are building in this course, and in the script that we are about to write you face real programming issues there which is very important to build up your skills, your Python skills. Just one issue. Before scraping data from our website it's good to read the data policies of that website so they may have some policies against the using or getting their data. I'm using this for educational purposes so I believe you'll be doing the same so that shouldn't be a problem. So let's go ahead and write that program. And I'll be using the Jupyter notebook. I suggest you do the same. So this will create a Jupyter notebook file, so I'm using Python 3. Call this century 21. Great, so you now know that the very first thing you want to do when writing a program is maybe import the libraries that you will be using, so we'll be using Request and give Beautiful Soup. So from bs4 import. Great, now I can go to the next line and let's go back to the website. So now the first thing you may want to think about is how do we load the source code of the web pages. And now actually this is a bit              complicated. I mean not much complicated, but it's different from the static web page that we scrapped in the previous projects, so here we have we're going to be scrapping three pages as I said and the good thing is that every one of these pages has a unique URL so when you when you are in the main page here you see the URL is just plain simple but then when you search a place, so look at the URL now when I search the URL will change, so it went to real estate Rock Springs and Wyoming so this is the string so for the place that you searched, Rock Springs and WY, and you also got something else here that you need to be aware of, so the idea is that now you get this URL, so first we'll be scraping the first page only and once we will grab that, then we will think about the next pages.

[image: ]

So let's, because the next pages are the same, so the structure is the same, but we will just be writing a loop to iterate through the next pages. So let's go ahead and load the first page, say request dot get. Here's the URL and we want the content of this request object to be r.content and let's print it out, so a simple test there. Alright so my internet connection is working. That's all we know about this code because we can't read it so what we want to do is you can go to the next cell and make that code more readable. So we need to use the Beautiful Soup library here. C and parser which is an HTML parser and maybe print out soup.prettify. Let's see, so this is the page. Sometimes you may get kicked out of the web page so you may want to make sure that the page has loaded correctly so maybe go here and search for something like Winchester. I'll search for Winchester. Yeah, so the page seems to have loaded correctly and we don't need the prettify so let me clean the notebook there. So we were able to load the page correctly with requests, and now what is next? Well next is we need to understand the structure of the web page so we need to use the inspect tool in our browser and we'll do that in the next project, so see you.


EXTRACTING DIVISIONS OF ALL PROPERTIES

So we searched for Rock Springs there and what we want to do now is to understand the structure of the webpage so we use the inspect tool there. And the logic is that you want to iterate through all of these boxes so to say so we grab the HTML of these boxes and then we go through inside of those HTMLs, so we iterate through those HTMLs and then we find the tags for the data that we want to get so that brings us to the point that we should be looking for the elements that identify these boxes, so if I go inspect here again I'll see that this whole box has this div with this ID and actually I want an upper level so I want the entire box there, so if I go here now this looks like the entire box here, so inside here should be the data.
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This is the picture, and yeah this is a price so here is the text for the price and we have this prop price as a class for the h4 tag which creates this number here. So this is the first div, division and then we should have the next div somewhere there, here, so property row, property row here, property row, property row again, so the class property row, and again here. Let me put this down here so docking it at the bottom so that we can see the entire box there. Okay, like this, so here we go. So what I would like to scrap… And save them in a CSV file or excel file with pandas later, if I'm going to get the price, the address, the number of baths, the number of beds, the area of the property, and also the lot size if there is a lot. So some properties don't have a lot there, so we have a trick there and you're going to learn how to crack that. And so these are the data that I'm going to grab from each property. And let me put this up here again. And you can either click here and inspect so it goes directly to the elements, so to the price or go manually which is probably better because it helps you better understand the website, the structure of the webpage. So this is the price and then down here, here, inside here should be the address elements primary details. This are the beds, so if we expand this you'll see that here is the text for the address so it has span with this class name, and this here is the name of town the code for the state and the zip code as well, Great, but first of all as I said I need to go through this property row class of the div so let's do that here and you know that you have a method called find all which applies to the soup object so find all and this will generate a list with all the div elements that have a class of… Was it a property row? Yeah its, property row. Property Row with capital R and that's it. So alt-enter executes that and so what can you do? Well, all print it out and maybe see what you get. So it's thought at the very beginning of the very first property row division that the first price would be this one here, up here, here, and then there should be a comma here after the first division ends, but anyway if you don't want to find that manually you can do something. You can find the length of this all object which is a like list.
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Is not exactly a list, actually it's a result set element of bs4 of the Beautiful Soup library but it has a length function just like list. So length all and you get 10 and we have exactly 10 results for each page, so first page here, second page has 10 results and so on. Now this is like a list so it doesn't have a fine all method, but its elements, so let's say the first element, this element has a find all method. So just like you do with Beautiful Soup, so you applied a method, a final method to Beautiful soup to find tags elements, you can do the same for the elements of the all lit so to say. Let's call the results, set a list, and so that means you can apply and find all methods to this source code and so let's look for the price. Well, you can go to the inspector or just look through here if that is… This is not much code so I found the price here so we have h for tags, h4 and it also has a property price, a prop price class, so let's pass that. You can choose not to pass that, but the problem you may run into if you don't pass the class name, is that if you have other a h4 tags in the code, Python will extract them as well so you need to specify which h4 you want, so prop prize there find and here is the price, so this is a price but with the tags as well, so, and this is actually a list as you see. Now because we have only one price for each property in this case we are allowed to use the find method so that would give us not results at list, but the actual tag element. That means we can now apply the text object and we get that funky string there. So things are not that simple in real life as you see, but luckily all this object is actually a string so it's a plain Python string. That means you can apply string methods to that object so let me control z to remove the type. So in this case what you want to apply is we want to remove all these characters. A way to do that that I think about is replace so you want to replace the backslash n with nothing so just pass an empty string there, and see what you get. Okay, these guys of this century 21 website have decided to make our life difficult, but how about applying, so we've got some space there, white space as you see, so we replace the white space with nothing and we get the actual string.
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Great, so we sort of know that things are working well at this point and for now I'm just printing out the results, so as I already mentioned it's good to first use print statements when you are building your programs, and then you replace those print statements with other functions that you want to use for this data you're getting, or other objects that you're working with, so in our example here later on we will be adding some Pandas methods to grab these values and send them to a CSV file, so that's one, the first thing I would like to say. The second thing is that here now we grab the value of the first element and always start to think about being efficient so we need to instead of going and extracting all the other elements like the property address, and property state, and so on, maybe it's good to actually start building our for loop. So we now know that individual values are being extracted correctly, but now we want to make sure that the loop that iterates through all these properties is also working. And let's go ahead and start writing the loop in the other project, but for now let's actually organize this code, so here is a trick you can use in Jupiter. Say I go to the first cell and I'm in command mode so you press escape to go to the command mode and shift and J you select the other cell, J again, select the other cell or you can go up with K, so J, J, J and what I want to do now is I want to merge all these cells in one single cell and to do that with shift pressed you press M, so shift M and you get all these cells merged into one single cell so this is more an issue of preference, but it's good to have a clean notebook there. So this is what we did so far. Let's go ahead and run the loop in the other project.


EXTRACTING ADDRESSES AND PROPERTY DETAILS

So we've got the entire soup from the webpage which is actually the source code and we also got the source code of the divisions with class property row and now we were to grab the property price for only the first division so for only the first box here. Now to get all the boxes we need to iterate.

[image: ]

So dd to delete that and for let's say item in all, okay, and actually I would like to keep the all printed out here so that you can see what all is, so if you forget all of that for a moment you're able to see what it is, so it's like a list, so for item in all let me go here so we'll be using the print method here, but I'd like to write it at the end because I don't want to add brackets now there, so it's good to have less brackets for now for you to see this more clear, the code, the actual code, so we are going through the first item which is this division here and we want to apply find all method to that item, or just the find method because we have only one h4 for here so find and we want to find h4 which has a class of propPrice, and then what we want to get from this product is the text and you saw that the text was a bit messy there so we want to replace the backslash Ns with nothing and then another replacement there, so there was space. Replace that with nothing so it's the same line as here. Then you want to print this out so add the print statement there. And yeah, that's it. Let's see how this goes. That was fast – 725, 452, yeah. That's good. All right, let me delete this to save some space, so we have all already defined here so we don't need to add it here. And let's go now and extract this zero gateway doesn't look a very good example, so let's ignore that and extract this address here, Winchester Boulevard and that would be Inspect, so that has a span tag with a class of proper dress collapse, but you can see that you also have another class here prop address collapse, so two classes.
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This is the IP address and this is the name of the town. And look if you have another prop address that collapses there? No. No, we don't, so prop address collapse. Let's add another statement here. Item, so those dresses are inside this all method again so item find, now if you use find this time instead of find all, what the script will do is it will grab the first occurrence of prop address collapse, so it will give you the Winchester Boulevard address and it will ignore the second one, so it will ignore Rock Springs, so that means we need to use find all and if you want to get this first line, you'd want to pass the zero index to this result set list and then an index of one for the next line. So we'll do that. That was a span tag with a class of again prop address collapse, so let me print this out to see what we have this far. So here is a price of the first property and then we grab the results at list in here which actually has two elements so the address here and then the name of the town with a state code and zip code, so that means we need to apply here zero index if you want to get the first, okay, and then let's see.
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So here is the first one, the first element. If you want the second one you want to copy that and paste it here and pass one here, execute, and here we go. I guess you want the text so you want to apply the text method there. Great! And just for the sake of visibility let's add another line at the end of the loop to pass an empty string so now you can see the blocks more clearly and we've got 10 blocks there. Quite awesome, isn't it? So let's go now and extract the number of beds and the number of baths, so that is a span tag with a class for bed, and baths. Here is the other span class. Info value for bath. Now here we have an issue. Now we need to be careful here because we need to grab the number of the beds here which are inside b tags. But the number of bath is also inside b tags, so you can go ahead and apply a find all method directly in this level, so directly under all, but that should probably cause some problems because you have multiple Bs there, so you've got also the area which should be a b tag as well, span class. Yeah, it's a b tag. So sometimes you have 3 b tags, sometimes you have more, so there may be two solutions there.
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You can either assume that beds are always the first ones and you can pass the index of zero to the results at list, so you get bets and then you get beds, and then full baths with an index of 1 and 2 for these square feet here, and 3 for this, but I would prefer to do it in a more constructive way so I would like to go and extract these span tags first, and then I go inside each of the span tags and extract the value inside the B tag. So we've got a span for an info bed, and for full baths, which is this one here. Actually this is listed as the third one, so beds are the first one, square feet, the area is the second, and full baths and so on. So we don't have to think about the order of them. We only need to grab the class names, so info bed. That means you want to access item find. Just find in this case, so you want to find the span and let's do first the beds which are info beds. So let's print that out first to see if we are good to go. So you get none for the first property, so this doesn't have any data for beds and baths, so you can't do anything about that. You just need to accept no data sometimes. And then here is the code, so the source code for the next one. Now here's a trick. If you apply the text method to this object so it should be here dot text, you'll get an error and look closely what it says, so it says none type object has no attribute text and that none type object was this here, so None. Which is a special object and it doesn't have a text method available so you need to count for that and the way you count for these exceptions is by using a try and accept statement, so you need to enclose this print statement here with try, so try this if it works, if it doesn't, do this other stuff here, so we just pass, so just ignore this none types there. So again try to get actually the text method out of these span tags, and if that it's not available then just pass to the next iteration of the loop, so let's try that. Yeah, now it's working. Now as you can see we got the text for the b tag, but also the types of the span tag so this is the text of the b tag, and this is the text of the span tag, so if that's fine for you, you can leave it like that, but I'd like to have the plain number only and to do that you need maybe apply the find method, so we have again, we have this source code so we need to find inside that source code, we need to find the b tag and which doesn't have a class name so we leave it like that and we need to extract the text out of that b tag and that gives you the number only. So 445 and so on, so that's good. Now let's do the same, so I'll copy this block and we'll do the same for the number of baths. Let's make a space here, and for the number of, that was so the area size and this another thing here, so half baths. We will count for that too. So info square feet, info square feet there. Would go here, like that and then we have info value full bath.
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And one more for the half baths, so that would be info value half bath. Execute. And we've got an indentation problem there. So try this one is good this one is not good, here as well, so we need to indent the statements after the try add the statement after accept, so execute and let's see. Good, so 4 beds and then 4 baths there, but then we got the area of the property so the order is not very good like this. In that case we don't want to write a pass here, but maybe we want to print none in those cases, so print none, print none, and the same here. Execute and now it looks better, so now we know the order that, we know that we have 4 beds in this property, and the area size is not available, and then we have 4 baths, and then we don't have any information about the half baths there, so that is looking good. And I'd like to stop here and get some more data in the next project.


EXTRACTING ELEMENTS WITH NO UNIQUE IDENTIFIERS

We've got this script which produces this output so we have some attributes for each of these properties, and specifically those are the attributes of this block here, so price address and some attributes like the number of beds and so on. Now I would like to go further and extract the loot size for each property whenever that attribute is available so as you see here some properties don't have a lot size, and while lot size is an important attributes to get to know from a property, in this case is also quite a tricky one to extract from this webpage, and the reason is that if you look at the source code and you'll see that this is the name of the attribute so lot size, and this is the actual value that we want to extract, and these, both of these are inside this division, so the first line there.
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That division has a class name of column group. Now we have another column group class so another division with the column group class here is the second line, and then if you look at another property, so another row of property, you'll see that this column group division is repeating here, so if you write a loop to extract the feature, the span with feature name class for all the properties, for this property you'd be able to gather the actual lot size, but for this other one, you'd probably get the age of the property but you would be expecting the lot size. You'd be getting the age of the property because the age of the property is the first feature name there and lot size also is the first feature name so with feature name class in the second property, so this is one of those cases where you need to think about alternative solutions so if you point to column group method, so you say find all in division with class column group and inside that find the feature name with index 0 you would get the first lines. You know that. Now let's find a solution. Well how about looping through all these column groups, and then we check that if the text of the feature group is equal to lot size, then give me the text inside the feature name.
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So in that specific iteration again if the feature group is equal to lot size, so it has the lot size string inside the text, then in that current iteration give me the text value of feature name, so we'll need a loop here inside our big loop, so this big loop here let's call it the big loop is going through each of these rows. And then inside that, inside the current iteration of that big loop, so let's say the current iteration would be going through this property so inside that we go to column group divisions, so let's say for, let's call this variable column group, in the current variable b item, so again item as we did there.
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Item dot find and find all actually so you want to find divisions with a class name of column group, and let me quickly print out the column group variable so just to see what we have so far. And here we go. So these are the data we have, and then here goes, up here, here is the source code for each of column group divisions. So the first division, the second division, and so on. So this is a feature which corresponds to this header here, and then we have a key architecture style which is not what we need. We have a roof type. So at each iteration Python is printing out these lines. Now what we want to do with these lines, let's keep the print there for a while, what we want to do with these lines is iterate through them again, so we will iterate through this div and we will iterate through this other div and we will see that if the text of the feature group in that current iteration has the string lot size, then we will get the text of feature name for that current iteration so again, we need a for loop here which will go through each of these column group divisions so what it will do, is access the feature group element and the feature name element as well, so for feature group, feature name in, and we need to use the zip function there, so as you may remember it, zip function which is a built in Python function is used to iterate through two lists at the same time. So here is where you enter the two lists inside the zip function, and our two this would be, the first one would be column group dot find all spans, so span with a class name of feature group and similarly we need to access the column group dot find all and we need the span tag again, but this time we need a class of feature name, so don't confuse these variables with these class names. And here causes the zip function, so this bracket here, so after the for statement you need the colon here. Okay, now what do you want to do for each feature group? Let's temporarily print out the feature group text for instance and also the feature name dot text and let me delete this so this column group here corresponds with this block of divisions, so execute that.
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We've got invalid syntax here and look for the arrow. Yeah, here's a small arrow so this one here is pointing us to this character which actually is a semicolon. For some reason I put a semicolon so it should be a colon, not semicolon, okay. Let me execute that again. So here is what we get. For the first property for instance we got this previous attribute printed out, so none, none, none for this first one. And then we have, here is the feature group text and here is the feature name text, and similarly we have the feature group text here for the next feature group and feature name and so on. Then we have the next property there which actually has quite a lot of attributes there, heating fuel, gas and here is something you should know now. You should be aware, let me open the Century21 website again. Rock Springs, so as you can see the second property doesn't have this many attributes, so it has age, appliances, basement, but not bath features, and cooling etc. So these extra attributes are somehow hidden in the source code of this webpage and you can access them if you go, so if you click the link of the web page, of the specific property, so here are all the attributes that we're seeing here. So fireplace count, 2 fireplaces. Here is fireplace count, and you can also see that the lot size is listed in the property webpage so here it is which is actually a good thing, so we are being able to extract all the attributes of a property without having to go inside the property webpage, the property link so that's a good thing. And now what we need to do is, let's keep the print statement there for a while and we need to check, so here under the for loop if lot size in feature group dot text, so for instance is the lot size string inside this feature group text, if it is then give me the feature name dot text, so it will give me the value here, if it is not then just don't do anything. So we leave the loop as it is. So let me give you this function now, the print function that we executed earlier and execute this. So here we go. We've got nothing here. These are previous attributes, and then we have four attributes here, and then we have 0.21 acres. Here we got half an acre. Okay, that is looking good now and I'd like now to go through the next project where you'll learn how to get rid of these print statements and to actually store all these attributes in a table, so in a Pandas data frame, then we export the data frame simply in a CSV file or excel file, wherever you like. So we're going to have a price column there, an address column, a state column with a zip code, and also columns with these attributes and the lot size as well.


SAVING THE EXTRACTED DATA IN CSV FILES

Now let's think about how we can add all these values, so these values into one data frame, Pandas data frame so I thought about having like one, two, three, four, five, six, seven plus the lot size eight columns in the data frame and then for each row you'd have like for price you'd have 725 000 for this and then the next one for 452 000 and so on until all the properties are consumed so I hope the structure is clear and how to do that now? Well one solution would be to maybe iterate through the data frame, but that's a costly solution it takes a lot of time so it process may become slow when you iterate through data frames, because data frames are not built to iterate through them so it's probably better to create a data frame out of a Python dictionary or out of a list of dictionaries maybe, and actually that's what I'm going to do.
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Each iteration what I'll do, is I'll add these values to a dictionary, so for instance I'll start with the first dictionary and so in the first iteration I'd have like a price key and the value of the price as the first pair of the dictionary, and then the next pair of that same dictionary would be the address key and the address value, and then we go to the next pair so we add the third pair here, and then fourth pair, and fifth, sixth, and seventh, and eight so eight pair. A dictionary of eight pairs in the first iteration. Then in the next iteration I need to create yet another dictionary with the same key. So we'd have again price and the value for that price which would correspond to the value of the second property and so I'd build the second dictionary, and then a third dictionary, and so on until all the ten properties here are consumed so I'd end up with ten dictionaries. Now you also need to store these dictionaries somewhere because if you just iterate through dictionaries and you lose them at each iteration, then you haven't done anything. So what we will do, we will store those dictionaries in a list, so first thing you may want to do is to store each iteration with an empty dictionary so that you can add the key value pairs to that fresh dictionary. So once you create an empty dictionary, then you go ahead and replace these print statements, so you'd want let's say price as the key of the first dictionary and that would be equal, we don't need the brackets, this one either, so that's it. Similarly you can do, this was address, remove that, again here, let's call this locality, so we are creating keys on the fly, so price, address and locality, and we are assigning values to those keys again on the fly so maybe it would make sense to have price down here so we start with address, locality, and then the price, and that would be the beds, and if there are no beds, than you need to pass none for the beds, and then again that would be area which is equal to this again. Same thing for area, none when there is no area and one more here. Full baths. We copy this. None and these would be half baths equal to none. We have a print statement here which we don't need, so here we are going through each group feature name: if the lot size in the feature group, text then d, let's call this lot size, is this equal to feature name text, and let's remove this print statement. And so at the end of this loop you'll have your first dictionaries, so at the end of the first iteration you'll have your first dictionary, and now you want to store that dictionary somewhere so let's store it in a list. So normally you need to create a list outside of the loop, an empty list there, and then at the end of the loop, which is exactly here, you want to append the dictionary, so you'll get a list of multiple dictionaries.
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In this case you'll get a list of 10 dictionaries, let's execute this. We've got some valid syntax there. Beds I forgot to have an assignment operator there and… Alright, no errors this time, let's print L here and it's looking good, so you can check the length of this, so it's 10. And now if you want to throw this list of dictionaries to a data frame, so this list to a data frame, well, you'd need to use Pandas and then df is equal to Pandas dot data frame, and here we need to write a really long statement. I'm joking, you just need to pass a list there and you create a data frame out of that list of dictionaries. So let's check the data frame and boom, here is the data! And as you can see we even got Nan values when there is not a lot size, so Pandas understands when there are no data in the dictionaries, so for instance here we didn't have a lot size and Pandas will assign NaN, a Numpy NaN value for that which if you want you can simply replace with a none value. And then you need to work a lot to save this to a CSV file, a really long statement. Okay, so output dot CSV and you should be good to go. Let me check that. Here is the file. And here is the data.


CRAWLING THROUGH WEBPAGES

So we got the script working for one page, so for the first page, but we may have multiple pages there, so like for Rock Springs we have three pages with 28 listings, so 28 properties listed there for sale or for rent. Actually they are for sale, so homes for sale. So this is the second page with 10 more properties and then you have the last page there which should have eight properties, so we have 28 in total. Now this is a small town so it doesn't have many listings there, but with big cities you'll have lots of pages and the script that we'll be building to extract properties, property data from these pages will work with any number of pages. How do we go about grabbing data from all the pages? Well there's no magic there, but there is a simple trick. You know if you search again for Rock Springs you'll see an initial URL there which we loaded in Python. I think it was without this k equals to 1 so it was like this only. So I'm not sure what the k meant there, but anyway maybe it was because I searched again for Rock Springs.
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So this is the first page. Now the logic behind extracting the data from the other pages is what we need to do is we need to load the other pages in Python as well using requests again, so just as we did here, we loaded the first page. Now we need to figure out a way to load the other pages. We can either go manually through each of the 300 pages, three pages in this case and copy the URL, or we can try to figure out a way, so to figure out the rule if there is a rule that the URL changes when you switch through the pages and it probably always be a rule there, so we need to find that out. So I went to the second page and as you see now the URL changed with some extension there so T equals to zero and S equals to zero. If you go to the third page, you see that the URL before 20 didn't change, but S was changed to 20. Now if you go to the first page again you'll see that S is equal to zero. So when you search for Rock Springs directly you get the base URL there without this extension, and then when you go to the first page manually by clicking the number one here, you'll be included in the rule that changes the URL when you move throughout the pages. That means we can use this URL to grab the first page then we can loop through the URLs and change this value to 10 as we iterate, so increase by 10, so from 0, 10, 20 and if we have more pages that would be 30 and so on. So I hope you get the idea. Let's now go ahead and let's say, so let's store a base URL there which would be something like this without the number, so this is the stat URL. And now before we request the source code with requests, let's first try to build URLs and print them out, so we're using a print statement as always to try things out so let's say for page in range, well the range would start from 0 and up to, we had 3 pages there and last page had an S of 20.
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So maybe put 30 there and then iterate with a step of 10. So at each iteration we will increase by 10. For now don't worry about the number of pages. For now we are just putting a value manually, so we know that this has three pages, so I'm putting 30 there, but later on we will change this to actually a variable that grabs a number of pages from the website, so if instead of Rock Springs you'd have New York and you'd get probably 200 pages, so you want to grab the number of the last page, so 200 and then pass something like 200 times 20 here, so you get 2 000 and you get a loop that goes to 0, 10, and to 2 000, so we'll do that later. For now print base URL + well this page variable would get an integer, so we need to convert that integer to string using the string method, and then page goes inside that. So let's try this out. And yeah, these are the three links. Let me open one of them, here we go, and this is the second set of results. So it's page 2, great, let me close this. But of course printing is not what we're interested about so we don't want to print the URLs, we want to get the source code of them, so what you want to do is R equal to requests, so you're inside the loop and later we will merge this loop with the other code so let's focus on this for now. Get base URL plus the string of page number. And just after that you want to grab the content of requests and also make the soup, so Beautiful Soup, C and HTML parser, and for now let's try to print out the prettified version of the soup object. Great! And that took a while but here is the result. So in the first iteration we got the URL printed out by this function, by the print function and then we get the prettified version of the source code for the first URL which is quite long, so anyway you get the idea.
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So that seems to be working, but what we need from all this source code, so we have a source code of all three page, so we don't need to print all the source code, but we only need to extract the property row divisions so just as we did here, so we got the soup for the first page and then we created an all variable there, so we do the same here, but this time it should be indented because it's a inside a loop. So all and property row class division. That looks good. So if you print it just to check all and here is the result, so the first URL printed out, and then you have these divisions and you have quite a lot of data here as well. So now what you want to do is you want to grab all this code that you just built there and maybe delete this and delete the entire cell and you want to put that code up here. Great, and now next thing is you know you did this for one page, and now you're looping through all the pages, so what you want to do is you want to indent all this block on the right so that this block becomes part of the for loop there. So control and the closing square brackets to indent the selected text, so now this loop here wheeled on as many times as there are pages there. So what can we do now? Well we can try out the code so let me execute this. Shift, enter and we have to wait a bit, yeah. So that looks like it's working and so at this point we should have the L list there with all the data and here we convert that L list to a data frame so let's execute this and then here we execute the data frame. So let's see now. Yep! And so we have 24, 25 rows because we start from zero, but we had 28 listings actually so that means this last three properties have not been listed here because something happened there, so we are in page 3 here and the last successful one was Wendt Avenue, so you look for Wendt Avenue.
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Here is Wendt Avenue, so it has the address and the locality, so Rock Springs and then the one after that it has only the locality there, so in that case what you could do is you could try to handle an exception here in the code, so for this one here we could say try to do that, and accept d locality equals to none. Now I'll execute this again. Let's hope we don't get an error there. Yeah, that was successfully executed. Execute that and the data frame and let's see. Yeah, now we seem to have 28 rows there so that seems to be working, and the last thing you want to do is you know instead of passing this range manual here, we could add actually a variable that detects the page number, and all we have to do is we go to our website, let me remove this, so you want to figure out where this last number is being rendered so that is the indicator of the number of pages, so we have three pages in this case. Inspect that, so that brings us to this point. Actually in this case it says, page, current page, so let's go to the first page and let me close this. We are supposed to be the first page when we run the script for the first time and then in that first page, so we want to grab the content of the first page, and then we want to know the element of that last number there, so we see that that's the A element with class page, and here is the text, so three, and that should be actually the last element with a class of page so we'll have quite a few elements with class of page there, and this should be last one.

[image: ]

Yeah, so that should be the last one so keep that in mind. And then we go here and what we can do here now is, or let's grab that page number in here, so page, let's call that page number. That would be equal to soup, so soup will contain the HTML code of the first page, so this one here which is modern Ajax request, so it's a simple one of this page and so we want to find all A elements with a class of page, so if I print it out just to see what we have so far, page number. See we've got a few elements there, but the last one is the lost page number so three. That's what we need, so we need to grab the last item of the list which means -1, an index of -1 and text. Yep, we got three here and so we need to transform this number now into 30 and the way you do that is just page number times 10. So that would give you 30. Well, almost because this page number is actually a string here. You know type, another bracket, so is type string and that means you need to add integer here. So you want to convert this string to an integer and then multiply by 10 so that you get 30. So that should do it now, and everything should work I believe, so let me execute this. The URL is being printed out and the script finished so when you don't have the busy text before the title of your file here that means the script is running so now we don't have that, so the script finished. Execute that and this is our results, and export it to a CSV file, and let's check, so output to CSV. And here is the data. So we don't have any repetitions here. No, everything looks unique. And that closes this section of web scraping, so if you want to find other localities, so I tried this for Rock Springs, but you can try it with any other localities, so all you have to do is change the URL, or you could even implement some user input so the user enters the name, and then you construct the URL, and then you pass the URL in here. So we don't need this. Clean this up as well. And if you want you can merge this cell with this one, so you can execute the entire script in one cell and you can also save this, so download it as a Python file and you'll get all the source code, so the Python script and plus these lines, but with a comment hashtag. And you can run it as a Python file the entire script.


DEMONSTRATION OF THE FINANCIAL ANALYSIS APPLICATION

It is also good if you have just decided to take this section only because you may be interested in financial analysis with Python and interactive visualizations on the web, so that's perfectly fine. And yeah to keep this short what you're going to learn in this section is you're going to learn how to get stock market data via Python, so without having to browse and download files from websites. You're going to get these data in Pandas data frames, so in tables inside Python and then they are ready to analyze.
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We're talking about the recent data, almost real-time and that's one thing and then once we get these data we'll analyze them using Python Pandas and we'll be working on a Jupyter notebook, and then we'll use the Bokeh library to visualize these data and without you should've come up with this chart which you see in here. So it's a kind of picture which is used for visualizing stock market data. Yeah, this can be a bit complicated to build so you're going to learn a lot by creating this graph from scratch and once we create that graph, then we're going to embed that graph in a website as you see in here. So this is the end program of this section and this is pure Python, so we're not going to use any JavaScript for this chart. So this is interactive, yeah. And you can even zoom in to certain areas if you like. Yeah, this is great I believe,


UNDERSTANDING STOCK MARKET DATA

They don't do all of the Yahoo finance. Those sources that are stable correspond to Google data so Google as a company we also try to April and this is quite a long actually a long time frame. So let's do this for 10 days. Things like that again. And if you call these rules actually you don't have time that is there. Q Is the fifth of March 6 of March or missing the reason for that is that these they happened to be on the weekends. So you only have data for business. No, these are daily data. So what do they mean well? Well first of all the stock market means you know back in the days when a company needed to to make some investments so they needed some money you'd use money from their capital. But when this investment was considerably high. So they needed to spend a great amount of money when they didn't have to. So they did, they sold shares of all of their companies. That US own individual could buy shares so you could buy stock, in other words from this company. And that makes you an owner of that company. Of course with a certain percentage. Now this is what happens every day.
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So for Google for instance you have all these data. So this is seven hundred and three dollars open means this is the price of one share for google for these. So if you have to buy at the opening of the day the price would be this: to buy a share from Google through all the day you get the maximum price so the maximum price for Google for the Google company for the day went up to around seven hundred eighteen dollars. The lows went down to six hundred ninety nine. Now have a closing price or seven on the day that is eight. Sue the closing price means the last price before the end of the day. And then you have the volumes to how many shares were sold on this day. Now we have a resolution of one day here so we have daily data and you can also get a greater granularity there. So there are services who offer you the whole data on maybe but you probably have to buy them. But these are free and then you have adjusted the close price which actually is like the clothes for choice here but the date has been adjusted under some other conditions. But we will be using only the open high low and the close attributes and of course the date for building a candlestick chart. So these are the four or five attributes including dates to be a candlestick chart.


UNDERSTANDING STOCK MARKET DATA CANDLESTICK CHARTS

So now that these data makes sense to you I can go ahead and explain the candlestick chart, so as you can see it's not quite an intuitive chart to read so you need some time to get a hang of it, but this chart as you can imagine, this chart represents this table, these data, so you can also choose to represent all these columns as simple line plots, so you'd have you'd have a chart with four lines so one for each of these attributes. Open, high, low, close. So you could have a line that lies along the date time axis, so date time as x axis. And then you have this value so let's say you have a red line for open and then you have a green line for high and then another color for low and another colorful close, so you'd have a chart with four lines. So that would be a simple representation that I'm sure you can make by yourself, but this chart here is more difficult.
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Actually there are two difficulties there. The first one as I said is difficulty in reading this chart so I'll explain that and the second difficulty is the way of building this, so as you can see you have actually two kinds of glyphs, two kinds of figures here which are called glyphs in the Bokeh vocabulary, so you have rectangle glyphs and which can also be quadrants glyphs, so you have to choose whether you want to use quadrants or rectangles to represent these boxes. And also you have some lines which could be segments, so you have to build these glyphs, but before building them of course as a developer of this chart you have to understand what these figures mean, so here is a table and what I'd like to put that here so these data are plotted exactly in this chart, so this chart is a representation of these data. Let's start by explaining the first rectangle, so as you can see the rectangle has a lower border and an upper border, so let's say top and bottom. So the bottom has a value of somewhere 704 here and 718, 719 maybe, so 704 which corresponds with this open value, so this first figure represents the first row of the data frame, and every figure represents a row of the data frame one by one, so as you can imagine now the bottom of the rectangle is open price and the top is the closing price, so these two values, and then you have the low and the high. The low now is the lower coordinate, so the lower value of the segment and the high value is the upper value of the segment which happens to be behind the box in this case, so this is a special case. And then you have the date so this is for 1st of March so the month and the day. So before going into further detail, let's go to another glyph, so let's explain this here. So the lower border is somewhere at 712 which is this closing price here, and then 718 for the open price. So closing price here, open price here. But for this we had open price your, closing price here, and that brings us to the point that a rectangles colored in red represent those days where the closing price was lower than the opening price, which means that for that particular company the price has decreased throughout the day, so for this company, so for Google, this is a Google company the opening of the day it was 718 and then it went down to 712, so you have a red rectangle, but for this day the price opened at 703 and it closed at 718. The price was positive for the day. It went up.
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That's why you have a different color, so you have to put the color as well with Bokeh when you build the chart and then again you have the segment which always represents the highest price for the upper point and the lowest price for the upper point for that particular day. And yeah, that's. It it's quite a sophisticated representation of data and it can be of great interest if you're working with stock market data, and if you're not working with stock market data then it's still good because you learn a few tricks with pandas and also the Bokeh library, so for sure you want to follow the next projects.


BUILDING CHART CANDLESTICKS WITH BOKEH QUADRANTS

So what are you going to do in this project is we'll start building this graph. All of this data. So this graph was generated out of 10 days off stock market data. So it's not a great presentation to make any buying decisions because you have few data so you don't really see the trend here. But if you have more data. So if we increase this range here you get a bigger picture here with lots of candlesticks and everything will make more sense. So the script that will arise will work with any number of dedo. This is what we have. So for us you let me go. She's Jay and she them to merge the cells. So just some housekeeping. Now my notebook is more organized so we're importing the data from the panels that are either in all the time and we also need to import now the required modules from UK. So we said we'll be using Gleaves. So we will be using maybe a rectangle for these figures and then a segment for these vertical lines. So these are available from the brocade that paltering interface. So from the bouquet those things we need. We need to figure objects show methods and then put the foil method as well to all the food actually metal foil with a graph of the data frame from the data reader method of the Modu. All the cameras that are either library. So for now we can leave it like this. But then later we can program and actually change the name parameter here so that we can quickly pass various kinds of company symbol to you. So in this case we have Google or we can simply pass all the symbols and then get the chart for any company. Let me lay this valuable here. So we have a clean sell there and we go to the next cell. We got an invalid single goes there we executed the sale from book thing and you can see here that the arrow is pointing you to this part of the code. So in this line you have passed something wrong. So from that plot that thing you should Port Vigor and then the comma and so forth. So delete these cells. And here we go. Now what we can do first is while you need to think about building the structure or your plot. So that means you need to establish a figure object. And this is we have we will have a spatial X-axis here. So that should be data time axis. So what we can do is we store the figure object you know to be a valuable figure and then let's say the x axis type for the meter equals the date string. Let's give the Lord with all of a thousand and 300 as a title the let's say candle thing.
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So at this point we should have an empty plaza area with these dimensions and now we should think about how we plot these boxes. So let's think about the boxes first and then maybe a couple of ways to generate these boxes. The first thing that I think of is the quad math that generates quadroons. So for the Quadrani method for the quad method you'd have to pass a left border for the rectangle and then right border and then the bottom and the top all the myths as well. So for the Valev border you would have to pass you know he's afraid that's printed out.
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So for the left Burrard you'd have to pass the stardate So we have this time axis here and there and generally these candlesticks are the width of these boxes is equal to 12 hours. You can also build why the rectangle is there. But this is an optimal representation. So experience says this is better. So 12 hours and then you have a 12 hour gap. So 24 hours span for the day for the first day and then the next day you see our 12 hour wait for the rectangle. This happens to be a very narrow one. And then the 12 hour gap and then the third day to forget for they don't we have fear we have that would be 48 hours. So we can do it here within 48 hours and then the next day and so on. So the quadrants for the bottom and the top limits you would have to pass the opening or closing valves so the price in dollars and here we need to do. Tariq I explain to you that the closing price is higher than the opening price. We would have a grey rectangle, let's say with one color but then other cases like in the third row here where the closing price is less than the opening price would have a rectangle. That means we need to actually build two different sets of glyphs for the boxes. So we're still talking about the boxes here. So that means you would have something like p p peak and again for the first function. So for the first set of quadrants you'd have to pass all the voice data or frame rows that satisfy the condition that the closing price is hung with an opening price. So we would have to write something like this to create a cell there. So do you first of all the f index is how you select the date range. So date is listed as an index of data for here. These are simple columns open by local laws of Oregon and just close. But this is an index used to access it; you see that index to exist for the open column. You can do the other open and you get those values. So how about filtering only rows of a data frame where close is higher than open. Well with diea of that index you select the entire data range. So we need only those sales with close higher than open that means out of this range you need to make or soft selection which would be like the F dot. Close. It's higher than DFI the open. So this is like a condition that is applied to the syringe. Now if I ask you this I guess only three of the four values. So the first value is first of March. So this one here here is cloake closes higher than open here yet so close is greater than open this and we have or you saw 8 8th of March is closed. So I hope when you hear a swell and here too. Great. So what does this mean. Well this means that when you pass here the coordinates for the left lead me to Orfeo quadroons you'd have to pass this expression. So that's more or less how you build this chart using quadrants. Now I'd like actually to use rectangles to build the chart of both quadrants and rectangles and I think rectangles give you a better default zoom all for the overall graph. So when I build a graph with quadrants you have some area here. So some Glees will be cut off the axes but do you get saw that by setting a default zoom. So that's not a problem. And so I'd ask you to actually use squadron's through. I build vase with rectangles. So that's an exercise. But for building this for all use rectangles. So now you know how to filter these data and we will be using these filters. So for rectangles as well because with rectangles we also need to build two sets of rectangles so that the people through here as well.


BUILDING CHART CANDLESTICKS WITH BOKEH RECTANGLES

So let's go ahead and build this chart now using rectangle glyphs. So how is the rectangle defined? Well when you use the rect methods from the Bokeh.plotting interface what you pass to the rect method are 4 mandatory parameters. So the first parameter is the x-coordinate of your rectangles, so if you have one rectangle in your entire plot, as the first parameter you'd have to pass the x-value so which should happen to be somewhere here. If you have more so we have let's say 8 here, 8 rectangles we'd have to pass a list with 8 x values and then you'd have to pass the y values which as you may understand is the value of this Y axis, and then you need to pass the width, the horizontal width and the height, so that's how you define your rectangle, so you can pass lists when you have lots of rectangles like we have here. You can pass lists or you can pass data frame series or data frame columns in other words, so let's do that.
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P.rect and the x-axis is, well, the data datetime values where close is greater than open. You know if you start comparing this rect method to the quadrant method if you use quadrants and you pass the date there, your quadrant would start here at this axis, but normally the central axis of the candlestick charts starts at the very day, then it spans 6 hours left and 6 hours right, so for quadrants you would also have to do a trick there, so you'd have to subtract like 6 hours from this date here so that you end up with this kind of position of your quadrant, but for rectangles we don't need to do that because we immediately get the center of the rectangle with this method. So that the x-axis and then you've got to pass here the central Y coordinate of your rectangle and so what we know about this rectangle is the closing price here an opening price so that brings us to the point that the central axis here would be like cause plus open divided by 2. So df.open plus give df.close, so that would need to be inside brackets here divided by 2 and that's how we define the y-coordinate.
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Now we need to pass the width of the rectangle so which happens to be always 12 hours. So how do we pass 12 over there? Well this chart, this plot is designed to accept milliseconds for values along the x axis so we have date/time here and this accepts milliseconds. And that means we need to convert the 12 hours into milliseconds and I can either calculate those seconds and pass the final number directly here or I could do something else, you know, if I open this code in a later time and I have forgotten some things here so to make it more readable I'll probably create a variable here and stole that knowledge in these variable. So let's say hours 12, so 12 hours and that would be equal to well 12 hours times 60 we get minutes, times another 60 we get seconds, and then we need milliseconds so that'll be a thousand so one second has a thousand milliseconds. Then that means I can pass hours 12 in this third parameter which is the width of the rectangle and then we have the height of the rectangle which would be the difference between the opening and closing price, so df.open minus df.close, now sometimes you get negative values here, so you need to think about when open is higher then close or vice versa. Or you can just pass abs here and you will be alright, so whether open is higher than closed or the other way around this absolute method abs makes sure that you always get a positive value out of this which will be used as the height of the rectangle. And now what I could do is I could add the color that will fill these boxes and the line around these boxes, but before I do that I want to make sure I have everything in place, so I want to output what I have so far. Output file. Let's call this candlestick CS for short dot HTML and then show the figure is stored in P so show P. Execute this and see what we get. Yeah, not bad. So let's check one of these, so for the first of March we have from 704 up to 718.
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First of March here, yep. Then day two and three of March do not exist here, so day two and three they are not there because close was less than high for this date and here we are filtering out data frame rows through this condition so that's why we don't have these candlesticks, and this is weekend so we don't have data for this, but we have the ticks in the x-axis, so… And let's pass the fill color, so let's say green and the line color, black, and now the line here is getting along so what I could do is I could break this line into two parts, but make sure if you do the same, make sure you break a line after a comma, so you can break it here, or here, or here, but if you break it here you'll get an error, so and try that again, so we have green candlesticks now. Let's quickly go now ahead and copy this and paste it there so what I want to do in this case is I just need to change this operator here, so in this case you want to plot the candlesticks where close is less than open, so this will be the x-coordinate for the center of the rectangle and the y-coordinate which will be the same. And width is 12 hours so this number here and then the height the same and the fill color will be red for these charts, so for this it means that the day opened with a higher price and then it closed with a lower price which means that the stock price went down throughout the day. So let's see! This is what we get and we'll have to remove these horizontal gridlines later so for now let's focus on the results. Now this may look good so your script didn't stop and you may think that everything is okay, but what you have to do is whenever you're building some graphs or some outputs it's good to get some samples out of that output and check it with your source data so in this case for instance we have this second glyph here which starts here and it ends here but if you look and so this says for day two of March, but if you look here you'll see that the two starts with an open of 719 and it closes at 718 so with just one value in difference which this one here looks more like the second row and non this, and the reason is that here in the first rectangle we passed this filter index, so we got only the days where closes are greater than open, but then if you didn't realize that I didn't pass this filtering in the y-coordinate. So that has messed things up, so Bokeh is grabbing the first date time for the filter date time index and then it gets the first middle value of clothes and height and then it gets a second and a third and then you end up with these wrong glyphs, so what you have to do is you need to figure out the open and the close columns too with this condition. Now you can do that here, but we'll all suggest that's the reason that I left this on filters, so I wanted to get to the point that it is better to actually write some intermediate code, so what do I mean by that? Well, for instance in this case we filter the data frame column on the fly, so inside the rectangle function. This is good because you end up with less lines of code, but you lose some go over your script so if something wrong happens there you know and you end up with these kinds of results. In that case what I would suggest is actually creating some intermediate results, so for instance in this case what I could do is I could store this filtered data time into a variable. Let's say date increases so when we have an increase there, that would be equal to that, and when you have date decrease, this has to be like this this time and execute that. Try them out now. Date increase. You get this filtered Pandas series so if you check the type of this, you'll see that this is a time series, so similarly you can check your other variable decrease, and so you get you get 2nd of March, 3rd of March, so 2nd of March, 3rd of March where the closing price was less than the opening price so these two values here. Then you'd have to pass these values to their corresponding places in here, so for the green boxes you'd have to pass date increase and then here date decrease. So the series is passing. That's one way to do that. Another way which I'd like to show you how to do is to probably create a status column in your data frame, and then you have like different strings so you'd have two strings. An increase text or string if you like, increase text if the closing price was higher than the opening price for that particular row and then decrease if closing price was slower than opening price. And then we can extract the date column out of the data frame by applying the condition that if the status column value is equal to increase, give me the date for that particular row, and then if it is equal to decrease then again give me that particular date for that row.
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So that's a more standard way of doing things so I'd like to do it that way. So let's say df status so we're creating a new column on the existing data frame and then we could use a list comprehension there, so we could create a list on the fly. So we'll say something like give me an increase if close is higher than open or decrease if close is less than open. And we can write that statement inside here, or you can create a function that generates increase and decrease depending on these values, on the close and the open values. So let's say define increase decrease, let's call it like that. Here we would have to pass two parameters, so you'd need to pass the value for the close call and the value for the open column, so if C is greater than O let's say value will be equal to increase elif C is less than O, value will be equal to decrease. And maybe we have the very rare occasion where value is equal. So if close is equal to open then we will have let's say equal. And then what you need to do is return value so make sure you are outside the if conditional here but inside the definition of the function. So df equals status and we would have C, O for C, O in zip df.close, df.open. So let me explain this. What this is doing is, it says that for the first value of the status column assign the value or that this function returns, so we're passing there the C and O variable for these variables in these columns, so what this will do it will go through the next row or the data frame and it will pick you the close value and the open value, and it will assign the close value to the C variable and open value to the open variable, so this will have values of around 718 for C and 703 for O. So these values will be passed to this function so we would have like if 718 is greater than 700 O, then assign the value increase to the value variable. And then at the end of the function you return an increase, so you return the value which is increasing in this case so this thing here turns out to be the string increase in the first iteration. So the list will get the value increased for the first iteration and then in the next iteration it will decrease and so on. And so you get a list of increase and decrease strings, and that list then becomes the status column. So I hope that is clear. And I'll execute this and print out the df data frame, and here we go! So increase for the first decrease, decrease, and then the three last ones decrease, sorry increase because the closing price is higher than the opening price, that's it. And now you go ahead here and you don't need this anymore. What you need is the df index of course so you want the dates where df.status is equal to increase and again here we need to delete this. Df.status equals to decrease in this case. So that's about the x-axis of the rectangles. So this one here. Now we need to define the y-axis which is the middle price, so open minus close divided by 2. And as I mentioned earlier it is good to have intermediate results so for these two we will do the same thing more or less. So we need to create another data frame column. Let's say middle. So that would be df.open minus df.close and this goes inside brackets because we need to divide the entire expression by two. So if you execute that and then print out the data frame, you'll see a middle column there which would be… Oh yeah, we got some funky numbers there because I had 2. Sorry! Add that, so df, yeah, this is the average Now what we could do is in here we access the middle column values but again with a condition and the condition is status equals to increase. And the same goes for the other set of rectangles, but this would be decreased. So that's great! And we also have the height here, so we need to filter this old too because we have two different sets of rectangles, so again we go here and say the df height equals the absolute value of df.close minus df.open, so that should do it. Execute, execute the data frame and we get the height, so 15 which means 18 here minus 3 you get the idea is 15. And then we go our candlestick chart, so we need to replace this with df.height with where status is equal to increase, and same thing for the other set of rectangles and decrease. Great, execute. And we have an error. Invalid syntax there, I seem to have passed an assignment operator which is different from the equal operator there. And where is that? It's here. This one, so one more, executed again, so here is the updated chart which looks different from this other one so now we get this short rectangle there. Let's check this one as well so the third. 1st, 2nd, 3rd of March. This starts somewhere at 719, 712 so third, yeah it's summer at 718 712, so it's looking good. And I'd like to stop the project here and in the next project we'll go ahead and make this plot area more visually appealing.


BUILDING CANDLESTICK SEGMENTS

So as you saw in the previous project we were able to build this graph, and you also saw that there are various ways to achieve your results, but what I prefer is to have intermediate results so in this case this was the initial data frame and then I made some operations here to end up with this 3 additional columns. Now you could calculate these columns on the fly here and you don't have to write all these lines of code, but I prefer to have control over the operations, over the script so it's up to you whether you want to use intermediate results or not. So that was a couple of notes about the previous project. Now let's focus on this project and what we will do is we will add the segments vertically and also we will give these grid lines a low profile, so we could either remove them completely or we could add some transparency there.
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So let's work all the gridlines first. This is what we have so far, so here let me join these two cells like that. This is the new data frame, let me do it this cell, we don't need this, and here is our code. So once we create the figure then we have a title, and here we can apply the grid class which has a property called grid line alpha so as you can imagine this is the alpha factor of the grid lines, so alpha means level of transparency and you can pass a number from 0 to 1 so if you pass 0 there, you will get a chart with 100% transparent grid a soup, so a good number would be 0.3. So this looks better. The gridlines have a low profile now. I think they are enough to be able to see where this box is falling in the X and Y axis. That's good. Now let's go ahead and add another glyph for the vertical lines, and the glyph that you want to go for is the segment glyph. Now a segment is defined by four mandatory parameters. The first one is the x value of its highest point, and the next one is y value of the highest point, and then you have the x value of the lower point, and Y value of the point as well. And when you have lots of segments like we do in this case you can pass lists and data frame columns, so the x value of the highest point would be df.index, so we have data timing in the x axis and yeah, that's it, then you have df.high. Now we don't have to filter out anything here because the segments will be the same for every row. So X Y and then you know the X will be the same for the next point because those are vertical segments so X remains the same, but this Y value changes to df.low and maybe as a color there. Let's say black and execute. Yeah, we're almost there so I'm sure you're wondering now how we get these segments behind the boxes. Yeah, I can tell you how to plot these segments behind the rectangles, but first let me tell you the reason that these segments were plotted in front of the rectangles. So if you look here you see that we first plotted the rectangles in the figure object and then the segments. So this means that you have like several layers and the first layer is added there and then every layer after that goes on top over the first layer, so that main segments will be on top of the rectangles. If you own the segments to be behind you have to add them first, so. Here we go. So that is looking good and we can also improve the visual parts a little bit by changing these colors.


STYLIZING THE CHART

And at this point we have this candlestick chart, and in this project what I'll do is I'll change the colors of these boxes, and we have green and red there, I'll show you how to pass color code so CSS color codes there so you can have a wide range of choices for the colors, and I will make this chart responsive so when you minimize the window and resize it, the chart is always there so you see all the plot elements and then we'll try some mode data so here we have 10 days. I will try for some more months so we get a better overview of the plot. So to get color codes for this fill color parameter you can make a simple search CSS colors there, and if you open w3schools website, and you scroll down, so let's find something for green, something lighter there, this one looks good. So you paste that here, but you also need to put the hashtag and now something to replace the red color, probably that.
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Let's see what we get! So this looks probably better and now to make this chart responsive you want to pass the responsive parameters to the figure object and so responsive equals to true, so now if you play around with this window you can see that the chart adjusts with the window size. So that's good, and let's see how it works with more data, so let's start from 2015 and maybe November, yep, so you execute this and you get the new data frame. Now you need to be careful there because here you have the old data frames so you need to execute this cell too and the other one as well, so the updated data frame with the three columns added there, and I'll execute the actual code for the Bokeh plot, and here is a good overview of the stock market data from November to March. We have quite a decline here, and then steady. Anyway, let's do some housekeeping. I'd remove this and escape shift J, select the other cell, shift M to merge them, and then maybe remove this line. Another shift J to merge these two. So we have the entire code in one single cell, now you can just change these start and end times here and execute the entire code in one press of a button. Just like that. So we've got the candlestick chart and that's what I wanted to teach you in this project and throughout the next projects what we'll be doing is we'll embed this chart into a Flask application.


EMBEDDING THE BOKEH CHART IN A WEBPAGE

So now you know the logic behind embedding Bokeh charts more or less and you'll understand it better now that we start coding. So these are the files of my Flask website and you should have these files if you follow the section where we built the website with Flask. If you don't have these files I'm providing them in the resources, so please download them if you don't have them. The demo folder contains those Flask files and this is the virtual environment so I'll open this with Atom and so before I go and edit these files, I want to make sure my web application is running smoothly. It's been a while since I built this so let me try if things are working, and so in the virtual folder we got the scripts folder where you have pip and Python so we're using the Python installation of our virtual environment. So this is like a small computer I'd say where we have installed Python which is not affected by the main installation in your computer so we are in the my site folder, so to run the web, the website you want to say virtual so it point to the virtual folder and then we want to locate the Python.exe which is inside scripts. You can check that if you want. So we're using the Python virtual environment and then we want to point to the demo folder, and then to the script.py file. There seems to be an error so a good practice in this case would be to go ahead and delete this virtual folder because it's been a while since we've built this, so there may be a new version of virtualenv so we want to use that new version so what you want to do is you may want to create another virtual environment, so there's no visual environment there anymore.
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First of all though you want to make sure you have the virtualenv library installed so this is what used to create virtual environments, so pip install virtualenv. So I did not have this, so this is being downloaded and now it's installed and once you do that, you go ahead and use Python with the M argument then even. So if you are on Windows you write even. If you are on Linux you'd want to write virtualenv, so like this one and then let's say virtual for the name of the folder, execute that. The folder is created and we should wait a while there. So I didn't get an error. That means my virtual environment was successfully created as you see here in the folder tree. Now let's go ahead and try the same command so we use Python which is inside the script folder and then we execute the script.py so this is a new brand Python, so it will not have Flask I suppose. It says it can't open the file demo script.py. Actually it's a demo script1.py. And that's so we don't have the module name Flask, so let's go ahead and install those modules. We need to install Flask and we need to install Bokeh as well and Pandas, and the Pandas data reader library. And you can install these libraries with pip but you need to point to the virtual environment so you want to use the virtualenv pip and virtual scripts. Pip install Flask and then we need Bokeh so install Bokeh as well and Numpy is also being installed with Bokeh because Bokeh is dependent on Numpy, and you also have other dependencies as well as you can see here. And that was successfully installed. Now let's try Pandas, so Panels was not installed in my system. If you are on a Linux you don't get this error or Mac but on Windows you probably do, so to fix this the first thing we ought to do you want to upgrade pip to the latest version so you want to upgrade the virtualenv pip, so virtual scripts Python with m argument pip install with un upgrade flag there and pip. So successfully installed pip version 8.
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Now try again Pandas and that was successful. If that didn't work for you either you want precompiled Python libraries which you can get here, so you'd want to locate the precompiled distributions of Pandas so you want to pick your version here and then download that file and then point it to this file with pip, so instead of saying pip install Pandas, you would say something like pip install Pandas and dash 0.8 etc. So here we go. Pandas was installed. What else do we need? Well, Pandas data reader. Yeah, that's basically it. Now let's go ahead and round the Flask app so this is the code demo script1.py. It's running, so it's on localhost port 5,000, so localhost 5,000 and this is the Flask website and it seems to be working well, so now that we have a running website we need to add more things there. So I'd like to add another menu here which will be connected to a page so link that to a page and let's create the route for the page .Let's say plot with slashes so when the user visits localhost column 5000/plot this function will be executed. Let's call the function plot and then here goes the Bokeh code, so you want to copy all this here we have the libraries. Datetime is a built-in library so you don't have to install that and by the way copy that. And go and paste it here. All this code should be indented so go ahead end edit lines indent and you indent all the lines. Here should be a colon, that's it, then you're basically done with the Python script, then you want to go to your templates. Maybe copy one of them like duplicated, call it plot, so we got the plot.html. As you know this plot extends the layout.html. So the layout.html contains the HTML code of the head of the website which is this one here, so title and the menus, so the title and the links to the menus.
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So actually there's quite a lot of discussion whether we where we want to embed the script, the JavaScript inside the body tag like we were doing here because this plot.html will be embedded inside the body tags, or you can also embed that in the inside the header tags so which is here, so basically any way it will work. All you have to do is give the placeholders in the correct way, so you use these double curly brackets and then you want to check, let me split this on the right. Here we are again, so you want to insert the script1 variable there. Separate it with a vertical bar from the safe method and then you do the same thing for the div1 and safe again. Then two more placeholders in here, so you remember that we have this two links, so the link of the CSS and the link of the JavaScript files, so you can copy them like this or you can choose to generate them dynamically as we did in the script, so here we are generating them dynamically. That's what we want to do here, so you don't want a static string, but you want to pass there the cdn we are in the CSS link here so cds. CDN CSS for this and then for JavaScript we do the same thing. The safe method there and the same thing here so cdn js and safe. So save that plot.html, make sure you save the script as well and so the web app restarted automatically so we can go now here. Refresh the page once and then you want to go to the plot web page, plot and we got an error there, we have a debugger on so we can see errors and here is the script. So debug is equal to true so it says the view function did not return a response. Apparently our function actually is not returning any response so Python is right there. So this is the function so it needs to return the render template method there, we should have some arguments, so the first one is plot.html so the name of the template that we built earlier and then we have these variables so we've got script1 which is equal to script1, so that means this script1 variable that contains string of the Bokeh plot will be embedded in the script placeholder here, script1 placeholder here. Yeah, so we do the same for the other elements as well. Div1 equals to div1 and you can also break the line where you have a comma, so just after the comma you are allowed to break the lines, so let me keep the consistency there. And what else do we have? Cdn.css equals to cdn.css. And one more cdn.js, underscore.js. Sorry. Cdn_js, yep. Save the script and the web app restarted so we are returning these four elements and now let's check what we got. F5 to reload, and we got nothing and that means you probably have a problem with the files that you're retrieving from the remote servers so JavaScript and the CSS files and let me check. So actually yeah we are returning the list here not the actual links, so as you know I showed this earlier, if you just pass the cdn_js you get a list, but with a zero there you get to the actual string, so let's go ahead here and that's zero and the same for JavaScript, save the script and go and reload the webpage. And, yeah finally this is the graph. Probably it's not the fancier embed that you can do out there but you get the idea. Now you can play around with the divisions and the CSS styling so you can make this probably more visually appealing, but I think this is good, so it does the job. And yeah that's what I wanted to teach you. So I hope I didn't miss anything here, and if you have questions please feel free to ask! Maybe I was a bit quick in doing these things here but you can probably try things out and see how they work with you.


DEPLOYING THE CHART WEBSITE TO A LIVE SERVER

I'm going to deploy my website to go to a you know life server so that everyone can access it and you know our Web site is currently working well. Let me quickly execute that script on that point and maybe go to Google Chrome localhost 5000. I know it's working well. Let me check the block subdomain where we have our four national polls. Yeah it looks good. Well we could make an improvement before deploying to Heroku that soon be to add an ignition menu for the plot. What page? For now we have to enter it manually. We have to type it in. So let me quickly go ahead and create a reference here. So just as we did with home bolt we do with plot. So we refer to the plot function other than a name for the menu plot. When you do it you know go there and reload with control or now plot his spot on the menu. So yeah that was a quick change. I can close these of these are sort of Control-C to interrupt the app and now but the deployment process I explained how to deploy a Web site a flask Web site to head over a project named dewpoint to her. So please go through the project if you haven't taken that already in this election. I'll basically go through the same steps but I'm not going to stop and explain them in detail. So if you have a project unfolding in Hiroko it's not necessary to go through that again. And you know what we want to do now is you know first make sure you are in the same directory where your portfolio is so that a demo. In my case here we go D-Mo. your script wanders by in that directory. Yup. We'll go ahead and create those three false requirements and that takes the fall runtime that takes.
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And the proc file. So I should point out to mutuel and credits for these things to see and hear what that does is it generates all these all platform packages that you have in your virtual installation. So you know why that is necessary. You want to tell her what was to install in their system. We need a protocol without an extension. So Windows users make Schu that's for their own search options to view this option here. Hide extensions for known faults. Object as I have it it's open. That's with Apple, maybe Android to web code script one. Call them again and then app. So the name of the platform of the name of the variable holding the flask instance which is so great you want to say that and I forgot something actually I forgot to install Guni or so I'm going to go ahead and just told that so it is going on which is actually the server that needs to run all our application and all units need to run the deep freeze again so that you include Guni core in your requirement not to see any good news there. No wait profile requirements. We also need another fall role model T T next. Well that would be quite fun. A dash three point four point one save it. No, we should be good to go. So go ahead and log in with her. Go log in and expand this. We saw the credentials that you use to create a column for her. I was logged in successfully to my apps in Heroku and should be on that test 702. They saw my two apps and I want to create a new one. Maybe I did OK. All right. That was good. Let's go ahead and create a depositary neuter. We got the dot get folder at this in all current directory and then go ahead. And that feels good. Then copy the changes. And first my files changed. Great. Ellen, you want to go next to yours. In my case it is the Ardit Walker app. So Heroku got this remote app and did it. OK. Good that gets we'll set to that app Heroku info this is not required but you can check to see if you're really connected to all the books. I know I got the data here for bokken So that means I'm connected to my app. Now if you push the changes those changes will be pushed to this app so get Puccio to muster and execute on an app detected installing potful 3.5 point once or Heroku is installing a portable version that we instead of in the wrong time takes the fall.
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Now it's installing the packages of three inserted in your requirements not DXi SU not boy panels Gurukul flask and some flowers the kind that seems like it's dangerous and Gigio too. So all you'll have to wait a while they're downloading Panas may take a while. Pandurs took a while to download and now palace is installing. You can see flask installed for flask finished with stators done a flask was installed correctly and waiting for Pandurs no panel was installed and the process took around let's say 8 minutes. So I had to speed up the project and don't know if that was successful. Finally verifying deployed. I can go ahead and Burleson all to your website. Either you can type in the world manually or do Hiroko open and that you open the browser for you. Yeah they say my Website goes to port.


DEMONSTRATION OF THE WEB APPLICATION

And in this section we're going to dive into the world of web applications with Python. Yeah, the website that you're looking at is a web application built with Python so this is what you're going to build in this section. Now this was built with Python and Flask and also we're using a PostgreSQL database in here to store data and then we use Heroku to deploy the application online, and yes as you see this is online and it can be accessed through this URL. Now what we'll do, well ah it's simple but you can modify it and do whatever you want with that. In my case what I did is you know I'm asking the users or visitors to to enter their email address and their height and what the application will do is one it won't want to get this pair of data from the user, it sends the data to the database to the server and then it calculates the average height of all the users that have been submitting data so far and then it sends the average to the user that just submitted their address, so it sends the average height by email to the user so all this is automatic. And yeah, let me test this. So you may want to pass your email address there and your height. You know this also has some restrictions you can not pass a height of more than let's say 3 meters and you press submit.
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Once that is successful the user will be sent to a success page so they get the confirmation that their submission was successful and then the user will get an email to their email address, email account so I send my height using my host mail address and here is the email that I got. And I'm using my gmail address to send emails to the users and I used my of hotmail address as a visitor here you get these emails automatically, so the height that I entered there was 1.75 and this is an average height. Yeah, that's some sort of confirmation email. It also gives you the number of people that have been registered this far. So yeah that's the application that you're going to build. I encourage you to really learn how to do this. This is quite interesting and you'll learn a lot from this. You'll learn how to store data in a database from your web application and send data or via email to users and so on.


STEPS FOR BUILDING A POSTGRESQL DATABASE-ENABLED WEB APP WITH FLASK

We go ahead and build this nice application from scratch I would like to quickly mention the steps that we need to go through to come up with this web application. So that's what I'm going to do in this project but first of all I want to make sure you know our web application is built. So almost every web application has a front end and the back end now the front end is the HTML and the CSS part and JavaScript when a website has JavaScript. Now we have HTML and CSS in our case so this here is the HTML of this side and here you see a link and that's the CSS so this is the code, the part that renders these elements you like this title here and this line of text and this input and this button and then the CSS is responsible for sterilizing these things. So without CSS you'd still have these elements, but you wouldn't have these nice colors and fonts and animations and so on. So that's the CSS part and this is a front-end. Now the backend is you know you expect the user to enter some data in here so an email address and a number for the height. Now the frontend gives you the place where to put this but there's where the frontend role ends because then the front end will just send this two pieces of data to your back-end which is handled by Python so you'll send this to Python as two strings or a string and a number. And that's where the backend starts so Python, what Python will do then it will grab this two pieces of data and then maybe it will analyze them if it needs to so it can calculate something out of this data or later it can send them to a database, so the database is also part of the backend like the scripting language which is Python in our case. And so you use the database as a storage for your data and then you can also send back data to the front-end again like you can say thank you for registering with this email address so you can display the email address of the user there and so you're interacting back and forth with the front end and the back end. So that's about the concept. Now the steps we need to go through. Well first it depends but I prefer to be the frontend first and then move to the backend. Some people start with the backend and I prefer to know first the requirements, the user requirements so I want to have a clear idea of what I expect from the user.
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So I first want to build this interface and make sure I am getting these two pieces of data. So in the next project I'm going to build HTML part and then the CSS part very quickly and so those are the first two steps and so I'll build these files locally as simple HTML files and I'll try them or the browser by just double-clicking them, so I'm not incorporating these HTML files with the Flask application just yet. Once I do that, next what we'll do is I'll be the basic structure of a Flask application so like a Python script where I will import the Flask library and the other libraries and also build some basic functions and I'll have them ready for adding more code than. And so once I have this structure concept in mind, once I have laid that out, I'll then go ahead and make sure I'm getting these data correctly in Python so the email address and the height and then I will use some print statements important to make sure that I'm getting them correctly without using a database yet. Then I'll create a database in PostgreSQL and once I do that I'll create a table, so that's the next step, creating tables and two fields, so emails and height fields. Once we have a database and the table ready, we will send the data that we get from these two inputs using Python we will send them to the appropriate database table and store them as rows in the database table, so up to this point we have stored data in the database table and then what we want to do we want to send some average height of all the records that we have in the table so we want to send them to the user, but first of all I'll need to query some override code to query data from the table and also calculate that average and I'll print that out, so print statements just to test out things and then once this value is being calculated correctly then I'll write the code that sends an email to the user with this data so with the average, the height average and maybe the height the user input for themselves, so the height of the user and the average height. And then lastly we will deploy this web application online so that you can send it to anyone and they can access it from the web, and yeah basically that's it. Those are the steps.


BUILDING THE FRONT END HTML

So we have this templates folder where the HTML files will go and we have a static folder as well where we put the CSS files or JavaScript files if we have and then our Python file would go like straight here in this main folder I said first I'll Bill the front-end so I'll create HTML files first without creating any Python file. And you know that we use atom for web applications so inside the templates folder of create a file and let's call this index dot HTML and also a file in static let's say main dot CSS, so the CSS file and index dot HTML file. In this project we will build the HTML part so those input fields that you saw in the previous projects. When someone visits your website, your URL and there is a file named index.html in the main directory of your web server, that file will be open as the home page so just to be clear. Now let's go ahead and build this HTML script. This is the first thing you always pass there, so the document type HTML and then HTML tags and the closing tag so I assume you understand HTML. HTML is very easy. If you've never done that you can still follow me in this project by just typing with a type but it's good to go through a basic tutorial with HTML. HTML it's way easier than Python so that shouldn't be a problem for you to learn. And normally you pass here the language and English. And now everything goes between here so let's put a title which will show on a browser bar. Yep, and then you have the head or your HTML script. There you can put the links to your CSS files or JavaScript files, so that's what I'm gonna do now. So you need to use the link tag and then I can put here the relative path to my CSS file so that's how my HTML script will know where to look for CSS styling. And so we are here in index dot HTML so we need to go one level up so two dots and one slash. This means we go one level up and then we enter the static folder and then access the main dot CSS file, yeah that should do it. You need to declare that you're working with a style sheet and at the moment we have an empty CSS file so that will not take effect for now. Our HTML page will be a plain HTML without colors and anything. Here we are done with the meta part. So now we start rewriting the part where we will display the content and the part that displays the content it goes inside the body tags like that and now everything goes inside these tags. We now start thinking from up to the bottom of our page so the first thing we had there was this title that says collecting heights. You can write anything but and we could create that with an h1 tag so a big fold heading but before I do that I would like to use a division, so a division is to organize your HTML elements better and this also allows you for better referencing form your CSS script. So the division will wrap up the entire container, the entire page. I'll put that name in the container so with that name I'll refer to the CSS class. Then everything goes inside this division so h1 h1 collecting heights. And maybe another heading there with smaller fonts so h3. So we want to tell the user what to do with those input entries there so let's say please feel the entries to get on height. You can tweak this text wherever you like and also the data that you are expecting from the user so maybe you don't want to collect the highest but another attribute so feel free to do that. Yeah, this should be final if I try that. Show in explorer. Index. Yep. Seems to be working so let's go ahead now and add the form to those input entries and that is implemented using a form tag like that. And now this form, this expects the user to enter some data and so you need to perform an action then after the user presses the bottom of this form so when the user presses the bottom of this form, what you want to do is you want to go to this URL which in this case is just a file that we'll be creating in the templates folder so here we'll have like a success, success dot HTML file, yeah. And basically what we'll have here is, let me copy these just for being quick and basically this we'll have, no these ones, but remove the form closing tag so we could have here some simple text thanking the user like "Thank you for your submission!" and maybe a brake line there so we go to the next line "You'll receive an email with the survey results shortly." And yeah, don't forget to close the p tag like that. And if I try this, yeah so it's a plain text for now but the CSS will stylize it later so don't worry. So this page will be open when the user presses that button so let's go ahead and create that button, but before we create that button we have to create the input forms and there's also something important to pass here so you want to pass the method which is posted. So normally you have methods when you just want to recall a file from the server say when you open a URL like you opened this index dot HTML URL and you get the HTML element so you see the page. This is a get request so you're just getting it, but when you send data through the web servers like you're doing in this case we are sending the email and the height so this is a post request and you want to specify that here explicitly. Now to create those two input forms that we have there you need to use input tags like that and you don't have to write an opening tag and a closing tag, you can just go ahead and write everything here so the attributes of the input tag in here inside these brackets so that we have a title and the title is shown when the user holds the cursor in the input for a while and you want to say something like maybe your email will be safe with us and then you have something called the placeholder and that is the default text that the input shows, so let's say enter your email address and then you have another attribute called type. That should be email in our case, so type is important because if you put you could put text here but if you if you put email your input will be able to validate the email address of your user so it will say if the user has entered a format that doesn't look like an email he'll get some pop-up saying that you have to put something that looks like an email. And then you have name and this is we can put anything here email name let's say and this will be used by Python to pull off the email address that the user enters in the input so with Python you'll say something like give me the value of the input where name is email name is equal to this string. Basically that's it and you need to put this to make this a required field so the user cannot press submit if he hasn't entered this data. And this remains like that so basically that's it. If you want you want a break line so that in the next line you write the next input form and I've copied this one here and put it there. Now let's change this to "Your data will be safe with us". And this has to be "Enter your height in centimeters". Yeah, we need to change the type here and you can even put text there or you could put number putting text in there would require that you convert that string into an integer or a float in Python when you write the Python script, however that's not the problem. The problem is if you input text you cannot apply some restrictions of the input that the user will enter. So if the user wants to enter a thousand there with a text type here in the HTML you'll not be able to check for that, but if you put a number then you can apply some minimum attribute so you can say don't put anything below 50 centimeters and also don't put anything above let's say 300 centimeters, so that's three meters. You can tweak these values to wherever you want. And also if you want the user to also enter something like 170 centimeters point one you'd want to pass the step attribute there and specify how many decimal points you want to allow the user to enter so if you put for instance zero point one you'd only allow one decimal point. If you put zero point zero one that would be more decimal points. However I think it's enough accuracy to have centimeters for the height so I'll just remove this and just restrict the user to enter whole numbers.
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Good and then this would be a height name. Yeah. Lastly we want to input the button and then we try out the form so to see what we have this far and that would be a button tag and the closing tag and between these two goes the tags that you want to display above the bottom, so submit and then you need to pass some attributes here so the type of the button will be submit so this defines the role that this button has over this form, so the button will submit the entries that the user will input in this input boxes. That's basically it. That's our form and let's see how this goes, so control R to reload it, and yeah we have the inputs there so don't worry if this box is smaller than this. This is an email type so this has to be bigger but then later we will make this the same with CSS and so let's try something let's fake email address so if you pass something like this you'd get something like please include an @ in the mail so let's put something that looks like an email and here you can put the range. If you put 40, you'll see that it's a so the value must be greater or equal than or 250 so let's put 200 there and submit. Yeah, it's working. So we were sent to the success dot HTML page because that's what we assigned to the action attribute here of the form tag. Good, this is working great. And yeah, basically that's it. This is about building the HTML part. Now in the next project we'll go ahead and do this CSS so that the index dot HTML and the success dot HTML page will look much better than they look now.


BUILDING THE FRONT END CSS

We have this plain webpage now and let's go ahead and write some CSS code so I have the index.html file in here and then I have the CSS file which is empty, empty for now so I just went here and split it down so that I have it down here in Atom. And here is a rendered web page so index dot HTML. Yeah, you don't have to declare anything here, you just in the CSS you just need to point your tags to your HTML elements. So container that is this one here so the division which wraps up the entire page including the inputs and titles here, so container and then you use these curly brackets so as I suppose you know about the margin and these other basic attributes of CSS, I'll encourage you to go to a quick CSS tutorial if some if you don't find something clear in here. CSS is easy. Width 100% and height as well and these specify the width and the height of the container and 100% meaning the container will occupy the entire page and then you have background color. I have noted some colors down here, so this should be something like four sixes so what we have so far is this page so this is the color that I just specified so if you want to change the color of that now you'd want to pass color and maybe this. Yeah. You want to specify how the overflow will behave so if you scroll in here and the element goes outside of the sides of the container you'll get some sliders there, but hidden is more commonly used. Of course you can experiment with these parameters and see which one works best for you and let's put the text in the center so the text aligns, that would be the center, yeah. So it's looking better now and you can see these margins here outside of the container so we want to remove them and also fill this empty space with this color. To do that you'd want to point to the HTML tag and then to the body tag. Height would be 100%. The margin is zero so we don't want that to be displayed. Yeah, now it's looking much better. Great! What else? If you want you can specifically point to this h1 tag so text of an h1 tag and the text on the h3 tags. I'll leave the h3 tags like it is but I'll change the h1 tag and to do that you'd point to the container and then to the h1 tag font-family and that would be, let's say Arial sans serif30. Maybe font size, let's say pixels and another color as well.
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Yeah, let's see how this goes. Yep, the font changed. Maybe we can change the margin, the top margin. Let's say 80 pixels. Let's see how it changes. Yeah so it's further down now. Good, now let's point to the form and you could do that by making use of a container class division and then point to the form tag mmm so let's modify the margin here, pixels and see how this changes things. So the four went further down. That means you are able now to discriminate between the form and the upper text. You change it to whatever you like and some more elements. The input, to point to the input again you can say container and then input and that will affect both your or your inputs. If you want to affect only one input so one by one, you could specify a different class for each input so you could say class here, email class and then the number class here and then you point to those classes so like email and then you write the things there, the attributes but I'll go ahead and modify both the input fields with the same attributes so the width would be 350 pixels, height let's say 15 pixels. Font size the same. The margin would be, or let me try what we have so far and yeah you can see that we were able to modify the width and height of these fields, so if you want separation between them you could do something like margin and then let's say 2 pixels, save go there, reload, yep, now you see you have a space between. Good. If you see the text starts at the very beginning of the input box. If you want it to start further on the right so you could do something like padding and maybe 20 pixels, yeah now looks great. So our form is taking shape and we still have to do the submit button or we can add something else here to do some transition there, transition of 0.2 seconds and ease in our method. So if you try that now you see we have a nice transition there when we load the page.
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So I'm loving the page here, good. Now the button. How can you grab the button? Yeah, container button and a width of 70 pixels. Height maybe 30 pixels. Background color this time I'll put a color name still blue, steel blue, yeah. Yeah, what do I have so far? Yeah, it's looking good. You can also add a border attribute and then a border color attribute as well to modify the color of your border. I'll leave it like that. Margin maybe 4 pixels. See how that changes things, yeah. So the bottom went further down so we have some space there. Or we can leave it 3 pixels. Yeah, good so I think this looks good. Maybe we need less space here between the form and the line so we go to the form and maybe reduce this margin to 20 pixels. Yeah, this looks better so that's about our index dot HTML page. How about the success dot HTML page? Let's see what that looks like. Yeah, this looks good as well I believe. So the success dot HTML is this one here and yeah. Or we can put this text further down so just here maybe. To do that you use the same CSS but you'd want to point to the container class of success dot HTML so container and then to the P tag so let's modify the margin there. 200 pixels maybe. That looks…
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Or maybe less. 150 or just 100. I think this looks good. So this 100 pixels means this text, this block here is 100 pixels away from the left margin and 100 from there from the upper one, from the top and 100 from the right and so on. That means if you want text to have specific margins from the left and from the right and you know you'd have to pass its left top right. This is good I think, so I'll leave it like that. And we are done with the CSS and with this project so I hope you enjoyed this project. Of course if you want you can change this styling, but I'd suggest you don't spend much time with these because in the next project we would be working on the Python script.


BUILDING THE BACK END GETTING USER INPUT

We'll start building of Python script which is the backbone of our web application and what we have so far is the front end, so we have the index dot HTML page which when you enter some data there and you submit an HTTP POST method is being triggered that POST METHOD navigates to this success dot HTML side and underneath this method is sending the email and the height. Now we want to make use of this pair of data and use it in Python and we also got this static where we have this CSS file. Great, now let's go ahead and create the Python script but first as you know from the section where we built this website with Flask earlier in the course you need to create a virtual environment you can also make it without using a virtual environment, but it's a good idea to have it because it helps you isolate your environment in a fresh Python installation which later you can use for deploying your web application on the cloud or on the web server so I'll open a terminal here shift right-click open command window here and you want to make sure you have virtual env installed, so pip install virtual env. I have it installed and then once you have installed it you go and say Python with a n flag then venv and the name of the folder where you want your virtual environment to be created and this should be virtual if you are on a Linux you'd have to write here virtual env and I believe this should be a virtual env on a Mac, but on windows you write venv virtual and the name of the folder. Yeah, that created an empty folder for now. Now the folder is being populated with an installation of Python and pip as well. Yeah, that's done, so yeah, inside here as you see we have this scripts folder where you can find Python, so Python and also pip. So that suggests that you can now in your terminal you can go ahead and point to the virtual folder so virtual and then script and pip at the end and then install Flask so that's one way to do it which means you're using your visual Python, the Python that I just installed with the virtual env to install Flask so Flask would be installed for your virtual environment or another way to do it, so we did this way will it be the website with Python now I want to show you another way which goes by pointing to activate which is here activate, pointing to this bait file and that will trigger your visual environment in the console which means every, if you just kind of Python now that means the Python of your virtual environment will be triggered so let me exit this.
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Similarly when you're on your Python Flask you can do Python and the name of your app or you can do it the old way like we used to do it so virtual scripts and then slash Python and point to your app dot pi file so some people use it explicitly without activating the environment but some others just activate it and then they use that environment. Throughout these projects we'll be using this activate because I think will help us to be more focused on the main things not think about passing path there and it's also good for me not to type this thing all the time while I'm talking so I hope that is clear so let me go ahead and do pip install Flask now. That was successful and now I'll go ahead and open Atom so make sure you open it here. If you're using all the packages, other editors you need to create a Python file in your main folder, so I'll the same level with templates, static and the virtual folder so what I'll do now is I'll create, I'll think about the structure of my app.py file, I'll create these functions and also import the libraries that I need and for now let's only think about how to get the email address and the height entered by the user so we need Flask. From class import to Flask. We also want the render template method which will render our HTML templates and we also need Request from Flask and with Requests we will be able to access these HTTP request that is being made from the browser and then we can read this request so we can fetch this email address and the height. We'll see how we implement that in a while. Then the usual things so the app equals Flasks and name. So I assume you know what these do because you should have taken the project where we built this Flask website. So that should be clear, yeah and then we need a function with a decorator so app dot route and so when the user reaches the home page this function will be executed let's call this index. This will return a render template index dot HTML. So with this Python should be able to go to the templates folder and get the index dot HTML file and render it in the home page, that's clear and leave and yeah we can test that but first we need this book. So if name equals to main which means if the script is being executed and not being imported we will execute these lines, so app dot debug, we want to set it to true and also app.run. We want to run the application in the default port, so if I don't give any port here and this application will run on port 5000. If you want to specify a port , do something like 5001. I'll leave it empty. Yes, this should work now so I'll go ahead and try this and I'm using my computer terminal because the terminal embedded in Atom was having some bug at the moment, so it's the same thing that shouldn't be a problem. Yeah, so I'm in an active visual environment there so I'll go ahead Python app dot py and execute, so this is saying that my application is running on this IP which is the equivalent to localhost and column five thousand, so trigger the browser now and go to localhost 5000.
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Yeah, here is the application. It looks pretty much done but we're not there yet. We have quite a lot of things to do so this is not even finding the success dot HTML page and it says the request URL was not found on the server and the reason to that is because this index dot HTML so when the user presses that button this action is being executed so the application is trying to find the success dot HTML but it doesn't find it and the reason to that is because we have a map we have a rendered that HTML file in any of our mappings here so we're mapping this URL and there we are rendering this index.html, but not success dot HTML, so we want to create a decorator here. App.route and how can we call that URL? Let's say success, so let's be the same name with success.html. They can be different, but it doesn't matter. So when this URL is visited we want to execute this function. Let's call this success as well and we want to say render template success dot HTML actually a return render template success dot HTML. Now this will almost work. Let me save the script, so the app is running and I say this will almost work because it does work if we visit the URL manually, but if we try to send some data to the server this still doesn't work as you see. The reason to that is because in the success, in the index.html page as I said this is just rendering a file which flask is not being able to find so you need to pass jinja2 placeholders here with these double curly brackets, so you'd say URL for success, good. Now I still expect to get another error, but let's see what we get this time, so I want to go step by step, one step at time so that you understand things, yeah, submit. And this says the method is not allowed this time. The method is not allowed for the requested URL. So the URL was successfully requested, but the method is not allowed so what method is this? Well, that'd be a post method, but by default when you create these decorators here and these implicitly declare a get method. If you want to do a post method, you'd want to explicitly declare that as a list so post and save that, go again to your webpage, submit and succeed. Well the routings are working correctly, but where are this email and height values? So they are being passed to the server as a post method but we need to capture them and to do that we would capture them inside this success function, so these two values are being generated when the user visits this URL by pressing that button so at this moment we want to capture these two values. Sometimes you might also get a get method through this URL so for that reason you may want to make sure that if request.method equals to post, then what you do is let's create a variable say email equals to request dot form and get the form element with the name email name. So what I did here is we want to make sure if you're getting a post request because the user might also visit this URL through other means and we want to make sure that's a post request so we are getting this email and the other height values and if that's a post request we grab that email and then we return this template, so this request is the one the method or the class that we're getting from this import and that has this method, so this request is being able to read the method of the request and stores that in this method object, so if that method, if this is equal to post than we're dealing with post method and we want to grab the form element from this request so this HTTP request has some elements and if you want you can look up for that on the internet to learn more about HTTP requests so there are quite a few things you can read about that and so this has this form element and that form element which you can see from index.html so this is form and this form has this key with this name and this key has the value that the user enters so what I could do here before I go to the height, I could print out the email and see what happens but I have to keep the console open there so here is the browser and here is a console because we will see the output hopefully printed out in the console so here we go and let me make a post request so I'm just sending some data to the server and obviously this console work was from another process that didn't have to do with what we're doing.
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Here, so this is the console I wanted to see and yeah here we can see the two requests so the first is a get request which was the index.html page so when I reload the index dot HTML page, we got a get request but then I entered this data and that was the post request to this URL so the first was the home page so the slash, and the second was the success URL and you can see the email address here printed out. Alternatively if you want to see how things are working you could print out the request.form, so let's do the same thing as we did submit this as you see this is something called an immutableMultiDict. So it's like a dictionary and this is holding this data, so email name the name of that input, HTML tag and then the height name and the value here, so when we do this, this here, that means we are accessing the value of this dictionary key. Good, now we can do the same for height, so height requests dot form and height name. Let's print that out and height just to make sure everything is working correctly. Send them, and yeah here is the email, the height and yeah we're doing very well here. We were able to get this two pieces of data, then what we need to do next is we need to set up this database and then store this data in the database, so we'll be working on PostgreSQL and we'll be doing that throughout the next projects.


BUILDING THE BACK END CREATING THE POSTGRESQL DATABASE MODEL

We have access to the email and to the height values that the user is entering in the frontend interface and now that we have access to these two values we'll go ahead and store these values in a PostgreSQL database and that means you need to have a PostgreSQL database server installed in your computer and you need to create a table in that database and then you need to create an email and a height column in that table and once we have those, than instead of printing these two values we'll send them in the table of your database and they will be stored as rows and each submission will be stored in a row, in a single row so what you need is you need to have PostgreSQL installed and I explained that how to install PostgreSQL in one of our previous projects where we built this bookstore application so there we use PostgreSQL to store book data in the database and so if you have problems with installing it, just locate the project that is about installing PostgreSQL and you should be good to go. And one way to create database tables and to access PostgreSQL in general is to use pgAdmin 3 so that was install with your PostgreSQL so when you install PostgreSQL, PostgreSQL will ask you to provide password so you need to remember that and then you open pgAdmin which is installed with PostgreSQL and you connect to PostgreSQL server so connect and then you enter your password minus Postgre123. And then you have your databases there. I have four here but you should have only Postgres if you have just installed PostgreSQL and I'll go ahead and create a new database for our application. Let's call that height collector.
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you need to specify the owner so Postgres in my case that's the user of the database and ok. And your database is created but you have no tables in there so if you expand this you see that tables are zero here and so we will create a table but the way we will create that is by using Python. Now when we build our bookstore application with tkinter and psycopg2 so we used psycopg2 to access PostgreSQL database and psycopg2 is a library that allows you to set SQL statements to your database so you can query data create tables and so on. Now we can use the same library for Flask as well but a more commonly used library for operating with PostgreSQL databases in Flask is SQLAlchemy and SQLAlchemy compared to psycopg2, SQLAlchemy is more higher level than psycopg2 so in general with SQLAlchemy you apply operations with less lines of code for instance you don't have to establish a connection using SQLAlchemy and then commit the changes and close that connection so if you don't want to use this repeated code than it's good to use SQLAlchemy and many people are using that with Flask. It's good, it's a good idea to also use it because later you may have to work with other people when developing the application so it is good that you learn SQLAlchemy. Now SQLAlchemy and let me stop this and so I'm in the virtual environment here. SQLAlchemy I was saying that it is based on psycopg2 so that means you need to install psycopg2 first and be careful I'm installing this in my virtual environment and this faces a problem with installation and what I can do here I'll first try to upgrade pip so with Python and pip install upgrade pip.
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So if you are on a Linux or Mac you probably don't have this problem but on Windows you often have problems. Also when you deploy the application on a server, on a live server that server is most likely a Linux server so you most likely not have this kind of problem anyway let me try this again, so pip install psycopg2. The same problem so I probably need a precompiled Python library that is available on this page. So I'm looking for psycopg2, here we go. So I have Python 3.5 so I probably need this, here, sorry if you are on a Mac and Linux so bear with me here. If you are on Windows you may be interested in this. So I'll go now to my app folder and I'll just put this file in here, go to the terminal again and this time I want to point to this file so I'm in this directory and point to that file and install it with pip. That was quick so now I am ready to go and install the SQLAlchemy library again with pip, so pip install, but that will come as a Flask extension so alchemy, so make sure we are typing it like this. Install and that was successful as well so now we go to our python script and maybe import SQL alchemy so from Flask you need to do a trick here. Extensions SQLAlchemy, import SQLAlchemy. This statement means that SQL Alchemy was installed among the folders of your Flask library so which should be somewhere in here, and so Flask ext and then SQLAlchemy so that should be inside this holder so this is a way to actually call SQL alchemy from within Flask so it's not a must to know but just for curiosity. Yeah, let me close this and good. Now the idea is that once we have a database we need to create a model for our database which is a table with columns and then we need to specify what types of columns we'll also we want integers or floats or text in these columns and so we will write this model with Python and specifically we will be writing a class here which means that our model will be the object so we will create object instances out of this blueprint so let's call the class data and this class will be a subclass of another class that is constructed by SQL alchemy so there's the blueprint that is designed to interact with the PostgreSQL database and we need to make use of this blueprint which is already written in SQLAlchemy. What you do is you create a DB variable there you'll store SQLAlchemy and the name of your app so you are creating an SQL Alchemy object for your Flask application which is this one here. However at this point you're still not specifying the connection to your database so your flask application still doesn't know what the database to connect with so you want to configure that using the config method and here you pass a list which will have this name SQLAlchemy database URI. You're specifying the URI of your database which is basically the address of your database in the computer where the app is running so that would be a string like PostgreSQL in the form of a URL almost and Postgres so you need to pass the user so my username is Postgres then a column and then the password Postgres123, that's my password and then the server address which is local host in my case and you should write the same whether you are on a Mac or Linux here you write the localhost there and then lastly the label the database so mine was height collector.
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So I had to refresh it for that to show. Collector. Yeah, that's what I should do. I have brackets there now. There shouldn't be brackets there, just like that. So basically you're setting the value of this dictionary key to this value so that your app knows where to look for a database and then you create an SQL alchemy object and then what you want to do here is from this SQLAlchemy object you want to access the model class so with this class we are inheriting from the model class of the SQLAlchemy object and then you need to tell the name of your table that you want to create so we will create this class blueprint first and then we will call the class and that operation so when we call the class a table will be created with columns so now we are just giving instructions here. Table name is the special name that will be equal to the name that we want to give to the table so let's say in data and once you create the table then you want to create table fields and columns. It would be a good idea to have an ID first so ID and DB dot column method DB dot integer so that would be the data type of the ID column. And that would be a primary key so you want to set that to true and then we have two more fields there, so the email field. Again DB column, DB that would be a string and maybe set a limit there 120 so will not be accepting values that are more than 120 characters long. We want our email address to be unique. It doesn't make sense to have duplicate email addresses, so that's good and height equal to DB dot column so don't confuse these variables with these ones here, email, height so these are local variables for this function and these also are local variables for this class. Or even better to discriminate. I could put some underscore for these variables, yeah, that's it. Good! So column DB. That would be an integer, yeah, that's it. And once you do that, you want to initialize the variables of your objects and the instance variables so that would be an init function where we pass self, email, height and yeah, that's it. Then you say self, the usual self.email. That will be equal to the email parameter. Same for height. Self.height equals the height parameter so this one here, so this is initializing our instance variables because this method is the first to be executed when you call the class instance. Now what you have and create an instance of this class and how can we do that? Well, we need to call the class. But where do we call the class? Well, we could call the class like in this script, we could say it's something like Delta, the name of the class and brackets and so on, but that would execute the flask app so a better idea would be to go to the command line and trigger a Python session where we import the DB object from this script. This is where the last lines come in handy so when you import something from the script is not executed because the name of the script will not be main but it'll be app when you execute the script. Great, so Python and then from app import DB and then you point to the DB object and create all methods so what this will do it will create these tables and fields using this model. Yeah, basically that's it. Let's now go to the PG admin and check if we have a table. Let's refresh the database. Tables are still 0. There should be a problem there. Let's see. Well this took me a bit of time for me to figure out where the problem was and this is one of those scenarios that you really hate. You don't get an error from your programming language so you have to figure it out manually to see where you have some typos or anything like that and if we had a problem in here we would get an error from Python, but the problem was in this line. If we had a problem in this line we would probably get a connection error to the database, but the problem, my problem place was that I mistyped this slq alchemy so it should have been SQL alchemy. I think this is good for you to know if you do the same thing. Just make sure you check this dictionary key first so it should be SQLAlchemy database URI. Later I will do a feature request to the authors of SQLAlchemy to include some error handling when you mistype something in this part. Okay, SQLAlchemy and save, and go ahead and try it out again.
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Here's a tip. When you change something in your script it's good to exit first your Python console so you're Python sessions and then enter Python again because it might happen that when you import the DB object you might get the outdated object there without the change that you just made so it's good to exit Python and then from app import DB again and let's execute the create all method, so that should execute these line of code for us and should create a table with columns but who knows, so let's see. Height collector this of the database it's zero at the moment, for tables so refreshing, yeah, now we have data with three columns: ID , email and height. And at the moment they should have zero rows there so we can query select all from data so data is the name of our table and yeah. We don't have any rows otherwise they would have been listed in here, great.


BUILDING THE BACK END STORING USER DATA TO THE DATABASE

We've reached the point where we're able to access the email address and the height that the user is entering in our form so we were able to print those two values in the console. Now instead of printing them we'll just go ahead assign them to the database, so our database currently has no values and you can perform SQL query to prove that, so you go to SQL and select all from data, so that's the name of the table and you should be on your current database to be able to get the values for that table so execute the query and you see that we have this three fields there, but we don't have any rows, so let's go ahead and add them. Now to be able to add rows with SQLAlchemy you should point to the SQLAlchemy objects so which is the DB in our case and basically what you do is you point to DB and then to the session class and then to the add method and this add method now expects the values that you want to pass and this is a bit tricky. It's not exactly, but something else. But let's try the value first so we have email and height which are two plain strings, so Python strings and they are currently being printed out in here and you also need to perform another action there and then the commit method that commits the session, so it commits the changes to the database so it's quite few lines of code. And this is not all we need we need something else there but let's see what happens with this too so that we understand how the processes is going so I'll press submit here and what that will do, it will go to this URL as defined in the index.html page in this action bottom so success decorator there and that will execute this function and this function will try now to send this data to the database, submit and yeah we have an error there. By the way note that if you have debug equal to false you wouldn't get these debug notifications and that means when you deploy your application online you want to set this to false because you don't want the user to see these errors and question security in your application, so let's see what this says. So SQLAlchemy is saying that the class built in string is not mapped.
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We suggest that we need to map these strings to something and that something is the database model which we are inheriting from this class so basically what we need to do here is create an object instance of our data class and there what we need to pass are these two parameters so that would be email and height so we are sending the values so that the user is inputting here you are sending these values to these two parameters. And what the data class will do with these two is it will create a database model object which is recognized now by the add method of SQLAlchemy object so we just pass here the data object that we created here so data and don't confuse this data with this name. This is a table name, this is our variable, they don't have to be the same. Good! I saved the string no and the application restarted so I'll go ahead now and try this again. Submit and it seems to be working so we got the message there, but let's check the database, so I'll execute this query again and yeah here is our first record. Great, and we have the ID here which by the way is four it's not one because before I recorded this project I was making some tests and so I sent some data here via Python and then I deleted those data so now I'm sending again new records there and that starts from where I left it last time. So here is the height and email address. So what's left now is we were able to send this data to the database but now we have to send this height that the user entered there, we have to send it to the users email address which is the one that is being received together with the height and we also need to calculate an average out of our table so the average of the height column which means every time the user sends some data we calculated a new average over the data we have so far and send that average to the user via email, however before we do that let's make sure our application is running smoothly yeah we know that's working correctly almost, but what if I send the same email address to the database? What happens? We get an error, so it's a psycopg2 duplicate key value that violates a unique constraint data email. That happens because here when we created this table field there we set this parameter to true so we only accept unique values for the email address and we don't want to have duplicate emails that wouldn't make much sense but we also don't want this error to be displayed and to break the user page when the user is pressing submit button for the second time so there may be various ways to handle this, but what I'm thinking of doing here is you know let me look at the error again so this is trying to insert data into the table into these two fields and that means the script stops somewhere at this point where we add data so we are being able to get the email address and the height successfully from the HTTP request but then we're not putting them in database. So what we need to do is we need to check this data, this pair of values against the table rows that we have in the database. That means we need to apply some sort of conditional to these rows so if that conditional is not satisfied, then we don't execute this so that means we need to do some if there and then everything gives underneath so that would be something like you know query the database, query the database table and send this data actually the email address and send it to the database table and check if there is something like that email in the email column of the table data. So to do a query we would go like DB so we point to the DB object and then to the session and then to the query method and what we need to pass to the query is always the name of the class so the blueprint that holds the database model and then we filter that so we don't want to query everything and we want to, from data we want the email field which actually is a class variable so we are accessing this here so that field where the row of that field is equal to the email variable, so the email variable is this one here. I saved the script so we currently have a syntax error there because I haven't finished the query yet we need some column there, so again we are querying this database model here and then filtering that query where the value of this email column so this one here is equal to the value of the email variable which should be the current email address of the current HTTP request, so that's good. We also need to add something else here but before I do that I would like to show you what this expression produces so that you understand things better so let me temporally unindent them, the lines and I'll print this and see what we get out of that, so I'll save that and rerun the script. Good, we don't have any syntax errors. Reload this and enter the same email address again and we got the same error there because we still haven't applied that conditional and here we got a long trace back so let me look, let me find the first print statement there. So this print statement here, so the email and the height are being printed out in this line so a at a.com and height and then under that we should have that kind of object which actually is an SQL query, so this is making the query to the database search for that existing email and now we can simplify this by adding here account method so that is getting a bit complicated but bear with me there, so let me try this again. Submit.
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We still get the same error and let me find the print there, the output of the print functions and yeah, now we see that we have one there as a result of this print statement which means that the query found one existing email address, one existing row with that email address in the database table which actually would be a simple integer, so let me try that. Check the type of that object, so it's a class integer so it's a plain Python integer and we can now make use of that and apply a conditional there so we have this scenario where we get 1 but we also have the other scenario. Let me remove the type there, and then bracket here. Save the script so we have another scenario when we get 0 so for an email address that doesn't exist in the database, so as you see that is a 0 just down here. That means we can apply conditional just here and we could say something like if this thing is equal to 0 then store those data to the database and also return the success dot HTML template. If that is not true then we want to return the render template method so we want to render again, what do you want to render? Well we want to render index dot HTML, so yeah let's try that. Reload the page and let me first enter something that I haven't yet entered in the database. So a.com and 123, that was successful. Now let's try something that we have entered before. That was I believe this one or let me check in the database, so I forgot what we used to enter. Yeah, a@a.com, submit that. That was successful. I think I entered a new email address. A@a.a. Yeah, I should have entered a@a.com, sorry about that! And a.com is an existing email address. Yeah, let's now. Good, so what happened is that Python rendered for us the index dot HTML page again even though it looks like we tried to access a successful web page, so again a@a.com, 1 submit, sorry this should be higher than 50. Yeah, seems to be working almost perfect except of it's not a great user experience so if you entered an email address there and then you get the same page loading again you'd think that application is broken so you'd want to notify the user somehow that he is entering the same email address, so we could do that by adding here when the user enters the saintly Mulder's we could add above here a message in some red color or something and to do that you'd want to first pass a string there to your index dot HTML template, let's say seems like we've got something from that email address already. And I'd like to put that down here so that you can see your things and you know that if you break a line in coma, after coma that things still work so Python reads this as one line, so good. So we will send that text to this index dot HTML template but we also need to say here where do we want to insert that text, so we said we want to insert it just above the form, so above here and what we could do maybe add a division there and say class message so we want to select that class later from the CSS file and then we need to close the div there and here comes the placeholders so we want to pass text in the safe method. Good, so that should do it. Now let's see. Make sure you reload this with ctrl R so you empty the cache, yep, let me try to add that email address again. Yeah, now we're getting some text there that lets the user know what they are doing so that's great and so we can trick that text so the style by going to our CSS file. Staticmain.css. And we could point to that class so message, maybe make it bigger so font size 15 pixels now maybe a color of this kind I found this color code earlier in the web so that should work now. Go here and reload the page, yeah, so that seems to be working. Let me try that again or you could make the font family the same as this, so… Make sure again you reload with ctrl R. 123, yeah, so that seems to be working well obviously I have zoomed it out so let me zoom at 100%. This is the actual size of the web app and I believe we've come up with a good application and in the next project what we'll be implementing is send the user the actual results so the average of these data that you are collecting and we'll implement that using smtplib so the library that sends email addresses from an email address that we will give to the script to the email address that the user enters in the form.


BUILDING THE BACK END EMAILING DATABASE VALUES BACK TO THE USER

I have a few windows open on here so I have Atom here on the left, I have my gmail address, my gmail account here up here, and I have my hotmail account, and also my command line so I'll be using my gmail account as an email address from where I'll be sending the emails to the users who are sending this data to my website and then I'll use my hotmail address to test my application so I'll be filling that form using my email address of my hotmail account and yeah that's it, so where are we now? At what point are we? Well, we are at the point where we have accessed the email and height values that the user is submitting in that web application form and currently we're just printing them out so what we need to do is instead of printing them out, we need to apply something like send email and then we pass this argument to this send email, so send email is the name of the function that I'll be creating in just a minute, yes so I intend to create a function that who will get as input an email address and a value and then I'll construct some message so an email incorporating this height in that email string and then I'll be sending that email to this email address from my gmail account.
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We can go ahead and write that email function just down here or alternatively which is what I'm going to do and I recommend you do that too to keep your code organized, so what I'm going to do is in the same level with my app toy script so here, which is here I'm going to create a new file and call that sendemail.py. Good, and here I'm going to create a function so let's call the function sendemail as well, you can call it whatever you want so it doesn't matter. In my case it just happen to have the same name with my script and then I go here to the app folder and what I do is say from send email import send email so I'm importing from the send email module which is the script, I'm importing the send email function and then here I'm using the imported function so I'm calling the function that I imported in here. Yeah, that is clear I believe. One very important tip though. Don't name this module email, so if you email it email.py when you import here you say like from email import my function that would cause you problems because there's also a module, built in module in Python called email and you know that and so when you do from email import something you are reserving the email namespace in Python for your actual for your custom module. That means if you import email later, you'll get some problems because the namespace is already occupied, so don't use email as the name of your script and also in general don't use module names for your scripts. Hope that is clear! And now we go here and before we even creating that function we need to import the email module and I assume you have taken the previous projects of the course where I taught you how to send emails from an email address to another email address via Python so I'm not going to explain what the code does because I assume you have taken those projects, good.
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Now I'll try to be quick here so define send email we need to get the email address, so from this function call here so this email address will be sent to this parameter here and also we need the heights and later on we'll add some more here like average height, some more parameters when we add some lines down here that calculate that average, but for now let's keep things simple. Good! From email, a variable that'll be arditsulce@gmail.com from password python project, I just created a temporary password just for this recording so if you try to log into my email address with this password you'll probably not be able to login, okay. From email, from password to email, email so that is this parameter which means the user is entering the email address and the email address is being passed to the function call and that value will be passed in here and that will be passed in here and then we can use this to email to instruct our smtplib library to send an email to this email address and then we have subject, let's say height data and the actual message. Let's say "Hey there, your height is", now let's use string formatting there so the percentage will be replaced by the height which we are getting from here. Good, this will be sent as plain text, but if we want to make this HTML enabled we'd want to use mime.text. Actually we need to import that. I imported email earlier but sorry if I confused you, but we don't need email, we need mime.text. Import mime.text actually from this, from this we important mime.text and then what we do is we create another object there that will be equal to mime.text, message variable there and HTML which means that this Allah here will be read as HTML and that means we can now add HTML text there, so if we add this for instance, the height value will be in bold because we are wrapping the height value with these strong tags. Good! And out of this message object we access these keys, so subject equals to the subject and yeah, also you have the to key which is equal to to.email and then from. From.email, good. Lastly I need to login to my gmail account, so let's create a gmail variable there. That would be equal to smtplib.smtp method and then gets massage and that will get this gmail SMTP server address and one of these ports, maybe this one, so smtp.gmail.com and 587 so that's the port, and then we apply the ehlo method and then again starttls. Lastly we're ready to login, so login from email from password. Password, yeah, so the credential of our email address that we want to log into. And lastly we are ready to send the actual message, so the email object and to do that we need to apply the send message method to the Gmail object and also you need to pass a message of the object that you want to send a message.
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And one last thing you need to do is you want to make sure that in your gmail account and in my account if you go to connected apps and sites and you go down here, you want to allow less secure apps to log in to your email address. Unfortunately gmail considers smtplib a less secure app so you want to turn that on like I have it here to be able to log in via smtplib. Good and I have to import smtplib there, so that I have access to its methods and I'll save this and try to run it to see what we're going to get. Yeah, so localhost 5000 with my hotmail address and input a height there. Yeah, that looks to have gone through, but I need to check my hotmail account there. Yeah, I have got a message here. Hey there your height is 176. So that is working perfectly and yeah if there is anything that is not working on your side then feel free to drop a question there and I'll try to explain you what's the problem but make sure you to include any error that you're getting, so yeah we have one more project to go and in that project we will calculate the average of all the Heights that the users are sending to our database. I will be sending that average to the user via email.


BUILDING THE BACK END SENDING STATISTICS TO USERS

We can consider this project as the last project about building our web application but we still have something more to do. We have to deploy our web application on the live server so that we can visit that through a URL because for now as you know this is just running on our local computer and yet this project is a short one so I'm just going to calculate the average height out of the database table and then send that average back to the user email address, so let's do that. There's our send email dot py script and we have to calculate that somewhere here in our main Python script and how do we go about calculating an average out of database table field? Well we would need all the values of that field so that means we're talking about query. And so should we do that query? Well we want to calculate the average and we also want to include the data of the current user to that average which means the data that this user is entering in their session and here we can see that here we are sending the user data to the database so we are committing the changes to our database table and that suggests we can calculate an average just offer that statement so here. Let's create a variable where we will store the average value. Let's say average height. That'll be equal to again db.session.query and in this case we need to apply an average function and that average function is made available by the core SQLAlchemy library which we have already installed and the SQL class and we need func from the SQL class of this library and once we have done that we go down here in our query and then we can set the arguments of our query.
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We can pass here the table field that we want to query. That would be data dot height with an underscore, but we don't need the entire field. We only need the average of data dot height so again the average method of this class which we imported out of SQLAlchemy. And yeah, now we are almost ready to send this average value to the send email function so that the send email function sends the email to the user with that average so we can incorporate that you, but before we do that it's good to make sure this statement here is working while, so print average height save the script. Yep, I have an invalid syntax there, you probably notice that I didn't write import here. I didn't notice that and tried again. Now it's working so maybe reload the page and let's just enter some dummy data there. We just need to know this print function is producing the correct output so b.com. And let me zoom out the page. Okay, I hope you see it and 176. Submit and the web app is working smoothly as we can see it and now let's look at this line that is being printed in here. As you can see this is not a number so not exactly what we were expecting. This is an SQL statement and Python is printing that out so we need to do a trick here again and what that trick does is it applies the scalar method to this object so to this SQL statement dot scalar with brackets and you don't pass anything in there and what that will do is it will extract the scalar out of this statement and the scalar is just a number so nothing fancy about. Save the script and I'll try this again.
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Maybe c@b.com this time, and yeah now we can see the actual average so it's 176, but we have quite a lot of decimal points in there and we surely don't want to send that number to the user as an email so let's apply something in there and yeah, what I'll do is apply a round function and so average height equals to round the current average height, so what that will do it round out this number to one decimal point or if you leave this empty it will just round up the number without any decimal points or we can go up to two, or three, or whatever you want, good. And yep that should do it. D this time and b.com and let me try another value, let's say 200 and submit. Yeah, this is the average by adding 200 there I increase the average from 176 to 182 centimeters in the case of my application. Maybe you're using some different units there. I think this is all clear and let's go ahead now and send this average height value to the email function so that the email function will then do something like average, let's call this average height as well. So it's just a barometer. It would be a local variable here. It doesn't have to be the same as this one, good. Average height so we could do something like average height, let me maximize this. All is a placeholder and maybe a period there and then inside a tuple we pass the first variable for the first placeholder and the second available for the second place holder. That should do it and we are almost down there except for let me save this and resize this. We're almost done except of this function is being called before we even check for an existing email address in our database which means if we pass now, if we pass average height, the average calculated by these two statements that would make much sense because we haven't calculated average height just yet and we don't want to send the user an average without getting their data as well, their height which means we take this statement, cut it from there and put it in here. In here. Make sure you indent it just like that and yep.
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So email height, average height and we send those three in here and yeah we could also calculate something very quickly here which is account and db.session. I'll explain that in a minute. Query and data dot height and give me the count, so what we're actually counting is the height values that we have in our database table. Why would we want that? Well are you sending the average data to the users but they may also want to have an idea of how statistically significant this value is. If you have 3 values collected in total that would make much sense to say like the average value of population or whatever is this one here so it's good to send the use the account actually which we are calculating here so up here we did almost the same thing but here we applied a filter, so we filter only those rows where the data email, the value of this field was equal to the email address that the user was entering in that session but here we are getting all the rules and so count and then we pass that to the function call count and also in here, count and you're not seeing these so let me do view toggle software app and now average height of all is this value here and that is calculated all of this number of users of people maybe, and yep, count here. That looks good almost. We can also make this bold strong there. Strong here, strong there and there. So good. Finally I'll save this to see if we get any syntax errors. No, everything looks good. App.py. Save this as well. I think it's now safe to test the application, but in order to get that email you want to make sure you're using an email address that you haven't used before in that application so you don't want to send an existing address. And I'll make sure in this database collector and go to SQL and you'd want to delete so if I do select all from data, that's the table, you'll see that I have this my email address there and I want to delete that so delete from data where email so the name of the field and you want to use single quotes so email is equal to my hotmail address. Execute that. One row affected so that should be gone. I can prove that from data. Yeah. My hotmail address is not there now so I can go ahead and try this now. Good, submit. I have an error there. Data has no attribute height, yeah because in here that should be an underscore so that's the name of the column as you can see in here so it's height with an underscore. Yeah, sorry for that! Errors happen all the time. Go back again. If I try this again it seems like we've got something from that email address already so at least we know that when we enter an existing email, that is not working. Yeah, I have to go here again and delete from data where email equals to… So this is the query. Here. And execute. One row affected, good. Let me try this again. Hope this will work this time! Submit. Thank you for your submission. Now I should expect an email here. Let me refresh. Yeah, that was quick. Hey there your height is 176 and the average height of all is this and that is calculated out of 5 people. Out of 5 people. Yep, we go here. Out of that number of people. Yeah. That should be better. Anyway you get the idea and if you want to break the line in here at this point, you could do something like you add a BR HTML tag there and that will create a new line, so that will break the line in here and we should have two lies and we could be a little bit polite by adding thanks. Yeah, let's try this again. Local host 5 000. Good go to the SQL query to apply this so that we get rid of the existing email address and again submit. Success and go here, we should have another, yeah. Let's see. Good average height of all is calculated by all 5 people. Thanks! Beautiful and we're done with our application. Sorry if that was too much but I believe we did quite a lot of things throughout these projects and the good part of this is that you can modify this application. This is highly customizable. You can customize this, you can tweak it and you can adjust it so that you gather your own data or any other information that you might be interested.


DEPLOYING THE WEB APPLICATION TO A LIVE SERVER

And by the end of this project I'm going to have my webapp published online. So instead of this I'll have a problem here and everyone can visit my web app and everyone can send data and get an email to their e-mail address. And again imagine I'm going to use Heroku to deploy my files to the cloud. So we use Heroku twice. Of course we use Harrogate to deploy static fly switch sides and we use Hiroko again to deploy Boki chart which was again a flask Web site. Now this is going to be a little bit different. The difference there is this time we have a database involved in this and that means there are a few more steps that we need to go through in order to have this web application online. So it's good that you first go through the project named deploying the Web site to a life server which is part of a section where we would be a static website with a flask in this project. I'm going to go through those steps again but I'm not going to stop in detail at each of them. So this is still going to work if you haven't taken that project already. I'll go through each step one by one. So let me stop this script. First of all see any of these are my files for the work you need for a course in Heroku. And I showed you that earlier. So you need to create an account on Heroku dot com and then you need to download Heroku to build. So please do so if you haven't done already. Once you have gone through those steps and then you'll open a terminal of these directories in the main directory of your application. In my case that would be this one here D-Mo.. And as usual what you want to do is you want to initialize a repository in your local directory in your current directory. Can you also want to have these three false. Those are the requirements that take the fall the Proc. fault either on time or the fall. And then you upload all of these files to her. However in this case we still need these three falls but we also need to make a small change in our supply fall which is what this one here. As you can see here in this database your eye is pointing to our local database. So I've got my positive rescue all installed in my system. That's your ice pointing to my local post gives you all what you want to do now if you want the changes you want L to point to the Dougall base. However we still don't know. You are all in our database. And the reason we don't know that is that we still don't have a database in here. So let's go and create a database. Again you need to go to your code online so you need to look at her again.
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So if you have installed her tool belt yet you'd be able to log in to her. So her two bells might makes it possible to log into her office over here. That's what I call them these sort of credentials that I used to create on her account my password there and logged in successfully. No database. This calm as add almost all in her account and you can either go through to create a database through the web page. So you go here and create data and go to database. And then you create a database in here. But this is not recommended a correct way to do that is through the Kemang line. This will also allow you to connect to your database through the appropriate app. So in our case we need to connect physical base to an app which we haven't created yet. So let's first create an app in her room and then we create a database and we can take the database to that app to create an app is quite easily creates the app name was a data collector. Hopefully this will be free not occupied. That this is already taken. Let's try another one. The to make the decode Lechter all of that was created and now we go ahead and create a database database just calm as Add-Ons you go. So you do want to say look at those three. So you want to create and you add them and then Heroku the name that you want to create is of course great skill and call them. Here comes the toy or the database which would be her whole bit. So you have quite a few databases which technically are the same but so this one is free. This whole bit deaf which means be a developer. So you're making this for a hobby. This particular one doesn't allow you to have more than 10000 records rows in your database which is still a good number. By the way and if you want more than you'd have to pay for another database you can look up for that on her to get the process. But this will work great for those who are less scary that you need to pass a flag. The flag. And then here you pass the name of the app that you want to connect your database to. So ask if that database has been created and it's available in these databases. Mt of course in same we have just created it to know that if you have a free account like I have you can't have more than five apps and that includes databases so if you already have five apps in Hurco you don't be able to create a database because that would be counted as an over app which it's not technically an app but it's called it. So now that we have a database we need to figure out a way to get where you are right off the database so that we can replace or you or I you know at that point a script to give the I of the database you'd say I don't think the app the code likes to execute. I know that's it. Oh I'm going to go ahead and call the police like that. Be careful here if you miss Cox things we want to work on. So if I click here. Copy that and there. Bigger fool you Sue. We only need this support that should be assigned to this. These views here. Let me. You two. So strap safe and out Coleman the salt. I don't need these anymore. So please triple check this because see if you get this wrong it will be difficult to troubleshoot it. So again what we have is epicanthic and then ask how we can do that. You or I that is equal to treating. And if that's true you should enter the database you are I that we got from here so the sport and you know what that means is you know this would be the username this would be the password up to your. And then at about the address of the server up to here and then call them and the port or the server and then you have the name of the database. And then I need to add something more you know that would be l moved SUGI water. So what I'm doing here I'm forcing the pause grass adopter to actually be used as a result because otherwise I won't be able to connect to the database through my command line. So from my Windows computer there the reason I want to connect to Heroku through my windows computer is that I'm going to create a table in the database and I'll show you how to do that in just a minute. So please include this part here. Questionmark SSL mode required. And make sure to save a script and then go to the command line again. Now the file is ready to be deployed to the area but we need these false you need the requirements to go to sleep. And the other files that I mentioned earlier. So let's go ahead and create these files. I'm going to activate the visual environment first so that I can create requirements to fix the fault with all the packages that I have installed.
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However as you know you first need to install the code so that Guni code is included in the requirements that takes the fall. And yet once you've done that then you go ahead and freeze it for three months. Dr. DXi double checks the name ready Orman's. Do see you execute. And we have three quarters of Dixey generated code there and everything else that we need now I'll create a profile profile but XTi this should be without any extension on a Mac. On Linux you can easily make a fall without exception on Windows. If you go here you have to make sure that hide extensions for known false types should be checked. So make sure that you know then you can create a profile without an extension then you can go have an additive in atom or not whatever you like that should be web to call and tab for the file name so we have added that the. And then Abdulle deploy has a variable named app. So if a variable or flask instance is stored. So an app like that you know was done without proper follow requirements that takes another file called front line that the. So I'm using platform 3 and therefore I need to write your platform three point four point one because that's available or on time for Heroku at the moment. You can check that up on the Internet or on a heroic web page. So they have three four five four one and two point seven point eleven of the moment. And we didn't do this in our previous projects where I showed you how to deploy Web sites or Heroku. But in this project I'm going to create another file that should be named Don't get ignored. Actually this is not possible on Windows so you can not have a file without a name on a Mac and Linux you don't have this problem. Soome the walk around here is to Deely that you know you can create a fall from the command line you can use notepad and then say get ignored. So the following can finally get ignored. Or do you want to create a new file? Yes and that will create a dot ignore file. So this is here. That's a workaround. Now what this gets ignored for is is a fall where you can pass the names of folders of the directories and the files that you don't want to upload to Heroku senior when you initialize a get repository and then you add and then you add the file suit to the repository. All the files that are in this directory and all the directories which fall inside them will be uploaded to her. But sometimes you may not need some folders, some directories are false such as virtual. So we don't need our virtual environment to upload it on Heroku because that's all that should be around 45 megabytes. We didn't see that previously when we deployed squibbed size to go through our previous projects. The visual for that was outside of the demo folder. So the visual directory was one level up and it was included in the deployment. In this case this is in this directory here so it will be included in the deployment. It will be an uploaded article. Therefore we have this technophile that is good news so he is able to read the file name so that he knows what to do with the fault. So with that fall you can go now and it's getting new and what you can do is you can pass the full directory and the file names that you don't want to include in deployment to cage. I have this rock test. I think I was doing some tests earlier so I created this. I don't want that to be uploaded. So a virtual directory and we have the fall in here. Let me copy it here. So that was willful. I don't want that to be uploaded to you either. What else do we have here? That's it. So let me double check. Puckish test and cycloplegic the two of us let's all save it for one. Yeah we're basically done with Jared and falls.
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So we had to follow her on time to see the requirements and get ignored. Let's go back to our now and we are ready to deploy our faults. So first of all you need to create an initializer that gets you a possession. We got the dot to get a folder in there then get ads at everything and then get the changes first. It's as a note oh sorry I meant to say commit with double man. I put three under the right and two false changes. So we've got a false added to the repository. Actually it should be less. Maybe I've made some errors. You keep a cage and have added an age you shouldn't be. And that means I'm uploading these three files as well to my app. That's true and is a problem. So let's just ignore that. It's important to not include the virtual directory because that's quite big and you don't want to have that many falls in your web application directory here. Good. We are ready to push the changes here. First let's make sure to be heroic. Let's see if we're connected to our app. So it's you know apps for it. So let's go ahead and connect our session to our app so that it gets removed. The app flag says that we have to enter the name of our app declaration. And that should do it. See now we have said it gets remote which has the name Harry. Now we go and say get used to it which is a name that happens to be the name of our get. So here we go. Monster you may have to wait a while here. While these are applied. So we've got a potful nap. So that is solving from 3.5 point 1. And then installing the dependencies so the package is completed successfully. However, we were not done yet. I mean we can check up on Heroku don't. Oh. Sorry. So I'm just checking if the Web site is up. So it's actually uploaded. But if you answer some data in there and you say something that you get an error. So either the server is overloaded which is not the case or there is an error in the application and or error is that you know we have a database on Heroku because we created that earlier in the term no session. So with these commands I don't create postgresql but that's an empty database so we haven't created the tables just yet and to create a table there. You know we have this model here. Our table should be named data but we haven't executed this model on her program and why we have this table in our computer in our local system.
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If you could remember we did from Abu Dhabi the builder to create all that created a table so we going to do the same on her. So how do we do that. Well we do that online again and we have to open a platform session on her. So basically what we're going to do is we're going to execute a platform that is installed on Oracle from our command line to do that. You see her run and point for that we are on a platform three point five for one session for you. Even if it's pleasant 2.7 that shouldn't be a problem because we were just running some basic commands you. So the versal shouldn't be a problem this fall and that's how you run a session. And you know look the exit for a moment. You can also run a bash on heroical we just like the terminal haricot rants on Linux. So now that bash is open here you can execute the Linux commands like tell us we'll lease all the faults folders that you have in the main directory which is Abdulle to point our fault. And then you have runtime not to use the static folder and so well you know we don't have this visual folder. We have the package there because I made this typo Yep a few wants to see all these files contain. You couldn't do that. And the name of the fall. So at that point. And you'll see the code there. However you cannot add to your falls directly on the way to edit your favs is the way that I showed you earlier in the course you know that that was election name. Maintaining your Website. That's where you'll learn how to change something on your own, your faults so you change that locally and you upload the changes via get to her. That's how it should work actually because you have a separate development environment there and then you upload the changes to the production so to go. So please check all that project if you like later. Only if you want to make changes and all exits back along with exits and run by phone again. So no I'm running python on the main directory where my app not deploy file is located. And what that means is you know I can save from an app which is an app for importing D-B. We got a warning there but I wouldn't go with that now. So things are working actually. We were able to import the D-B and ask people for the object there. And then you say D-B that creates all just as we do in our local system. Earlier when we built the application and the US that was successful and you can exit then. So now you have a table named data or whatever you call this whatever you have named it in here. So here you should have a table in your heroical database and is actually a way to prove that you know you can't run Escorial commands from your command line against commands that point to the Hiroko database. However you should make sure of that. P.S. Can we all add this to your path through your search path on your computer? So on Windows that means that access should be included in your environment variables. So at the moment mine is not included. So I'm going to go ahead and include that. So you should go to your proven false positive skew L and the version folder and be set here and you knew. Here we have these curial Mongul this fall. Oh yeah it's here. So what we need is that when you type in school from the goal line you want to execute this fall. That access is really awkward. So what you do is you just copy this path and go to the environment environment variables system of variables good to environment variables bottom and then locate here Don here. The path variable to edit. You have some existing values there are some other paths or what you want to do is you want to make sure that you have a semicolon there and paste your other path. So it should be like this. These are Peth like that. OK OK. OK here. And now my current terminal probably hasn't received the path yet so I'm going to open a new one. You'll see this everywhere we want. So in my mind you see I'm going to go ahead and be heroic again, again passing my credentials. I don't want to run a command P.. Q All the app name which is the code to execute connecting to the debates and you know if you see race then that means you're connected. Now every every Escorial quarter that you do is applied to the database of your deep collector app so the app that you specified in here lets us select room data and then we get zeros. We didn't get any. So there exists a table called data in our database. And what I'm going to do now I'm going to browse through my webapp as a visitor and I'm going to get some data and then I'm going to apply the query again in here just sort of see evos date. I went through something to be aware of if you know you should add a semicolon after every Asriel query that you pass in here to. No I need to go back here and let's say heroically open in just the facts I think to up here your webapp key submit I great. Now we've got Sukses web page successfully. I'm glad to see no exit Estero acquiring a gun. We've got one two which is great but if you don't trust a school van go and check your email. Here is the email that you got. See you this is looking good. All we have for one person well doesn't solve the very grammatically correct answer. You can play around with that if you'd like to send the stream person when you go for less than one submission in your database. If you want to go that fancy this is working great. And if you want to play around with your application you know you may want to use your email address to test your application for that. You do have to delete your email address record from the database because you know now if you suddenly do this again you get this message if you want to delete the record you say delete room data where mail with an on school it goes to single codes and your email. Oh I forgot. So we call them Greg. Now we got the message to delete one if you apply a select from. Again you get zeros there and then you can start over again. So it's working.


BONUS PROJECT USER DOWNLOADS AND UPLOADS

Now this is a bonus project in that in this project we're not going to work on our web applications and we're not going to improve it further, so this is not related to the application that we built, but it is related to web applications and we're talking about Flask web applications and what I wanted to do is I wanted you to learn how to have a visitor, a user of your web application to upload and download files from your web app now that's what I'm going to do in this project. I'll quickly show you how to quickly add an input where the user can submit a file, then how to handle that file in Flask and also how to let the user download a byproduct of that file. So uploading, processing, and downloading I've got two sample files in here as you can see in green and they are colored in green because here we got this git repository. These files haven't been uploaded to Heroku and Atom is smart enough to let you know about that. So I'm going to use this text file and CSV file to upload them to our web app and then download them, so first of all you need to modify your index.html file at the moment what we've got, so let me run this virtual scripts activate Python app.py. Then go to the browser, reload control R, and yeah, what I'm going to do now is instead of having this text input I'm going to have a file input there which is quite easy. I'm just going to delete one of the inputs, and this one here. Yeah, input, you don't need the title nor the place holder and this time we don't have an email type we have a file type. Name, let's call it file, required. That doesn't matter much, you need to pass an encryption type which would be multi-part for data just like that.
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So that it's necessary to be able to handle this file in Flask. If I save this now and go to the web page, now we've got this choose file input there which will allow us to pass a file input so like that, however for now if we press submit we're going to get an error probably and that underlies we want to handle this file in Flask now in Python so we want to read that file so let's go back to our app.py file, yeah. And here. Again we're talking about post requests so the user is sending data to our web application so here this should be fine. The name of the function is success and here we're using the URL for success. That's perfect and you know what we want to change here is instead of requesting the form, you want to request files here and then in here you need to pass the name of the input from your HTML template, so this here, a file here and file there. That's good, we don't need this. I'm just using my web application for the sake of having a ready-made structure so I'm just making use of the structure you. I'm not interested in databases or whatever. So I am just going to clean this. We don't need this database code, just delete that and the return should be here and maybe changes to file instead of email, yeah what we're doing is if we check if the request is a post request and then we get the fall and we store it in this file variable and then we render the template success dot HTML so if request is post we render that template.
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And let's keep it simple and remove these other lines in there so I'm just going to render a success dot HTML and maybe I want to show you what this file is so print file and also print the file type, type file and now I'm going to the web application. Reload once. It's working. Choose a file, sample.txt. Submit. We seem to have gotten an error there it says to fix this error you should provide encryption type multipart. We did provide that. Let me go and double check index.html. Form action… I seem to have passed this in here, sorry! This should be passed in the form so just there and let me try out again. Reload. Choose a fall and sample.txt, submit and yeah, the success page was rendered successfully, but let's check our terminal where it says we've got this and we printed that file and this is what we got so file storage sample.csv. And it says the application that handles those files. No, we also got this file type and we see that this is a spatial file storage type so it's not a simple object.
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However you can handle that as a Python object actually and what I mean by that is you know if you go to your Python script again and if you want now you can apply a file.read method to that file and let's store that in a variable and then print out the variable. Let's go to our web application again. Success, choose file sample.csv, submit. Yeah, success is rendered again and this time you see this is the text of the csv file, so we've got some data in there. It starts from here, address, area beds, full baths, locality and yeah so this is basically the data that we got from the web scraping project. And yeah, that's about reading. Now let's see how we go about writing to our file. Well to do that you'd have to save the file in your directory first, so yeah let's delete those. And to figure a file you have a save method available to you to this file storage object. Then in brackets you'd say file again you point to your file object and then to the file name method. Yeah, so this returns, it just returns the file name of the file that the user submits through the form. Then Flask will save the file using this file name and you can also add something there. Let's say another string uploads it and then plus the other string so this too, this is string and this is also string and we can concatenate them. So I'll try this, go here and choose file again sample.csv submit. Let's see in the directory. Yeah, we've got this uploaded sample.csv. And this is the sample.csv. So yeah, that's basically how you let the user upload the file to your directory. Now something you should know is that it's not safe to use this expression. You always want to apply another method here which is secure file name and then inside the brackets you enter this expression and what this method will do is it basically secures the file name of the file that is entered by the user because you know sometimes some users may be hackers. They might send some files that have some sneaky file names such as let's say you know something like that which will point to your server root. Then they may enter some bash files that can do something on your Linux on your Heroku if you upload that to Heroku. This method secure file name makes sure that this kind of slashes are ignored basically, so always use that. This is a method so we have to import that and you do that from werkzeug import secure file name.
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You should have this library installed already because this is installed with Flask automatically. I'll quickly check to make sure that the change I made is correct. Delete that and try to execute that again from here. Choose file, sample.csv, submit. Yeah, let's see it here. Upload it, sample.csv again. Here it is. Great, and now once you have that file you can see we go ahead and open that with uploaded plus file.file name in write mode as a let's say F and then F dot write, or let me open this in a append mode so that I add another line in there. This was added later. Yeah, that should work so let me try this out. Choose a file. Sample.CSV, submit and let's go and check uploaded sample.csv. Yeah, here is my line. Yeah, that's how we get files from the visitor, from the users. And yeah, this is how you can modify them. Now let's see how you allow the user to download your files. Well what I'm going to do is you know instead of the success page, what I'm going to render is I'm going to render a download button down here which underlies that I still want you to render the index dot HTML page but I want to insert this download button in the page, so how do we do that? Well, we go here and we say render index dot HTML, but then we want to render to create a variable and say that should be equal to download.html. Good, then you go to the template, create a new file, call it download. Download.html. And here you want to write something like this for the sake of keeping the project short I paste it something that I wrote earlier. Yeah, this is an HTML page with normal tags in there and we have a division here and then we've got this HTML button in here. And when the user presses the download button this Python function will be executed so a function named download which we haven't created yet and inside that function we will write the code, the Python code that downloads the file so at this point you know if you refresh this you don't get a download button right away because you haven't yet told your index.html page about your download button so to do that you want to insert here under form you want to insert a jinja placeholder jinja2 placeholder where you want to say include btn for the variable that you created in the Flask function. Now if you save this and go to your web app reload you'll get an error and what it says is "Tried to select from an empty list of templates". So why is Python not being able to find a template? Well, the reason to that is if you go here, when we reload the web page, what we're visiting is the index dot HTML so this URL and this function is executed and that function is trying to render the index dot HTML page, but when you go here index of HTML page cannot find this empty template so the btn variable because btn variable is not being passed in here but is being passed in this one here, in this render template function of the success dot HTML page actually. So you should figure out a way to ignore this btn variable when the user is visiting the index web page, the homepage of your website and the way to do that of your website and the way to do that is very easy. You just say ignore missing. So and then you go in here, reload and the page reloads perfectly. And you can see that the download button is not displayed now because you need to display that after the user presses submit so when you have a user press submit, the success function is executed and the render, and the index dot HTML template is rendered again together with the download dot HTML button so the trick here is to include this ignore missing. I didn't include this right away. I wanted to understand what this does so I hope this is clear now and yeah let me try now web page. Choose file, sample.txt, submit. We got an error. Could not build your endpoint download Did you mean index instead? What's happening here is you know when Flask is rendering this template, it tries to access the download function, but we haven't such a function in and the app file. We need such a function to write the downloading code so let's get past this error for now by creating just a dummy function. App route, download, yeah. And define function with name download and just pass so don't do anything for now. Just to trick Flask that we actually have a download function, choose file and sample.txt submit and here is the download dot HTML template which is actually a simple button. Now when the user presses download the download function will be executed which is this one here. And yeah, now we're ready to write here the downloading code and that would be sent file and we need to import that. Request sent file so that's a method that sends a file to the user via the browser and then down here, you want to send this string. So just pass that there and you also need to pass this parameter which is the file name that you want to give to your file, to the file that will be sent to the user actually and so it's basically the same fault but with another name. Let's say your file dot csv and finally you may want to pass as attachment equals to True so that the user actually download that file instead of trying to open that in the browser. Yeah, that should do it so I'm going to go ahead and try this now. Choose file, sample dot txt, submit, download, name file is not defined. Yeah, actually name file is not defined because we're inside a function here and if you look here file was defined inside another function so we're talking about local variables, local variable here, local variable there and to get past this problem actually it's very easy. Inside the success function you want to create a global variable so you're declaring a global variable. Now files can be accessed throughout the Python script and that includes this function so let me try this again. Sample.csv submit. Download and successful so the file name is your file dot CSV. Now this is the data so the user submitted a file that contain only these records but then what it did is when you added this line, saved that fault in your system, in your directory, and then you sent that file back to the user and yeah that's what I wanted to show you in this project.


DEMONSTRATION OF THE GEOCODING WEB SERVICE APPLICATION AND PROJECT REQUIREMENTS

Where you'll build your 10th application and this particular one is special. The special thing is not about the application itself because every application is actually special. The special thing about this application is that you'll build this one independently so this is in the form of a project. You have to build this from scratch and you have learned all the skills throughout the course so the skills that are required to build this particular application and in this project what I wanted to do is I want to give you a demonstration of what this application does and then you can start building it right away after this project. Then in the next project I'll show you the solution so I'll show you the code on the project and explain what the code does and also the approach that I used to build the application. Now, I could have recorded these projects just as I did with the other 9 applications in the course but I really wanted you to do something on your own and that will serve you for two things. One is that you'll actually do something independently and you'll learn a lot from that and then second you can use this as a portfolio. This is quite a nice web application but this is tough. I mean I would be surprised to see anyone making this work 100% unless you're a genius. I really mean that, but you should be able to make this work let's say at around 50%. If you make it work 50% then you have really learned from the course. So what do I mean by 50%? Well you may, you must start somewhere and then ask for help. Maybe you have an error there and you're not being able to understand and solve it for going forward or you just don't know what to do next so in such scenarios you can step in and post a question in the Q&A area, so in the discussion area of the course. I'll say don't ask me right away. I mean I like questions but it's good for you to solve the problems yourself. You know, programming is hard. I mean often all you need is a break like a coffee or tea to just refresh your brain and make it better. Then you suddenly may find yourself cracking that problem but if it doesn't work then I'm here to help you just drop a question and I respond to within a day and my recommendation now. Try to start from scratch. Don't look right away at the code or the projects that we have gone through in the course. Instead of doing that try to gather your thoughts in a sheet of paper. Write down some steps such as step 1 make the user interface, step 2 build a script that reads csv data and generates an output, and then make the Flask structure and so on and then you go and implement these step by step. If you're stuck, then it's perfectly okay to look at the resources. I do it all the time. So now what is this application? Well this is a Flask application that expects from the user a CSV file which should have at least a column named address.
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For example here is a CSV file and you can see that we have an address column in there so the user should have a column called address, so named address in there either with a lower or upper case A, it doesn't matter, so you should build your application to recognize both address with lowercase a and address with uppercase A. Now the user can approve such file using the choose file button in here and you can see that supermarkets was uploaded in there and once the user uploads that fall, they'll press submit and this table shows up. So once the user uploads such a file, the back end of your applications so the Python script will read that file and if you add a latitude and longitude column which are calculated out of the address column, we're talking about geocoding and you know how to do the geocoding. You learnt that in the course in the Pandas section and as you see the result table is displayed on the web page once the user presses the submit button. And you can see the two columns in there. And lovely you also want to allow a user to download the CSV version so a file that contains these data and therefore you need to display a download button here as I did so once the user presses downloads a file is downloaded.
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Yeah, this is the file. We also have some empty cells in there because Python was not able, so that geocoding service was not able to geocode this address to latitude and longitude so yeah you need to count for that and just pass some non values to those cells. Now soon you may run into problems such as you know if the user uploads some other files so let's change this to add instead of address and I'll save this. So I don't have an address column in that file anymore. Let me upload it again like that, submit and in this case you want to show a message there saying that please make sure you have an address column in your city fault or something like that so you don't want the program to crash to show a Flask error in there, so yeah you need to try and accept some errors in there. And yeah, that's it. At that point you have built a geocoding service. I hope I was clear with the explanations but if you have questions please ask them and I wish you good luck with this project! It will be tough but fun and it's all about persistence so if you commit to doing it you'll do it. The next project is dangerous because I'll show you the solution in there so please watch it as a last resort or watch it to compare your finished application with mine and also when you compare your solution with my solution don't expect them to be the same, they will never be. I mean there are different ways to make an application and mine could be better than yours or the other way around, so please keep that in mind.


SOLUTION PART 1

I know that should have been tough but if they have gone through to a certain point, that's great too. In this project now you'll get two things. The first thing is you'll find the attachment in the resources of this project. There you'll find all the files that contain the code for this web app. Specifically you'll find four directories so static templates uploads and visuals and also an app.py file. Now here I happen to have four app files but basically the last one is the final version so this is very basic version one where I just add a couple of functions in a Python script and then I added some more to these functions and then some more, and then I added, and then I eventually add some more code that completed the applicationS. o this is what you get and you'll find this in a zip file, so please download that! So that's the first thing you'll get in this project, the zip file of the solution code and the second thing is I'll go ahead now and explain how I approach this problem and I'll show you the code and what I built first and second and third and so on. So these are the four versions. I have version 1 when I added some code, 2, 3 and 4. So let's ignore this for a moment because the first thing I want to explain is the user interface so we'll start from the front end first. Now the first thing I did though was creating a directory structure so I created an empty static folder, templates, and uploads, and virtual.
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So static and templates are standard for a Flask application and the uploads folder was just a folder where I generate these intermediate files that the application makes available for download for the users. You'll see that in just a bit. I also created this virtual folder there which is actually the directory of the virtual environment so I made that with Python with the n flag virtual env and virtual for the name of the directory so if you execute that you'll get to this virtual directory with a fresh installation of Python and pip and other built in libraries and then I went ahead and installed Flask and I installed Pandas because you will need Pandas to read the data that the user is submitting and you want to calculate some columns there and you also need geopy to geocode those values from the pandas dataframe and yeah those are the three third-party libraries that you need to install and once I created these empty directories, then I, the second step was to create the user interface so what I did was I created an index dot HTML template in the templates folder. So at first that was quite simple so it didn't contain this much code. That simply contained like a total and some headings there and also a basic form and initially I didn't put anything in the action so when the user submits I had this submit button and I also have this file type of input in there so if you can remember it file, this is the form and we have this file input and the submit button, so these two and I also restricted file submission to CSV only. And yeah, that's the form. I didn't have this over the beginning so I won't go and explain this for now. I'll go through this later. And yeah that was the interface. Later I went and created this main dot CSS file, so here you'll find the CSS styling for the web page.
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I won't go into this table this is quite self explanatory so we have those CSS earlier in the course and this file is also included in the resources among the other files, but I never expect that you have the same styling so you may have some different things colors, or sizing and so on. Then you go ahead and reference the CSS file to these head tags, yeah basically that's what I did in that second step so first step creating a directory and second step creating the basic interface and adding the CSS styling to that. If you'll simply create the HTML code and then later when you finish our application you create the CSS file that's perfectly okay too. Or even if you started with a Python file directory, that's also fine. Some developers start from the front and some start from the backend. That's perfectly okay. Once I had the interface then I went ahead and created an app file so an app.py file. These four versions are just for demonstration for this project so I made it for a different file to show you the stages that I went through to build my final code. So version 1. This is what I did basically. I imported these libraries so from Flask I go to the usual Flask class and normally a render template method to return HTML templates and I knew that in my application involves some user submission so some post requests, therefore I included the request method there as well and then the send file method which is used to send a file to the browser for downloading. And yeah that's about Flask and then we want to geocode data, right? So I uploaded from geopy geocoders I imported nomination and also Pandas and once I imported the dependencies then I went ahead and created a Flask instance just here and then three functions which for now they don't do anything. So the first would be the homepage as here with this backslash and I named that index, the function and I simply return render template and of course here goes index dot HTML, so this will render the home page which is index dot HTML and then the next thing that you might expect is you know the user is in the web page and once the user presses the choose fall button and they select a file and then they press submit, what you want to do when they press the submit button is you want now to load that file in Python and you want to read that as a Pandas data frame and you want to calculate a coordinates column where you calculate the latitude along longitude from the address column using geopy and then out of coordinates column you want to calculate latitude and longitude. So we have done this previously in the course, in the Pandas section and then eventually you want to return a data frame and you want to send that data frame via a render template method, you want to send that data frame here, down here so what we're talking here is we're talking about creating a function that does all this so it reads the csv file and processes it with Pandas and then it displays the table. The data frame is a table. I created such a function and called it a success table.
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If you remember that has to be, it has to have these parameters equal to post because we are expecting a post request and then we have yet another function. I call this download file so that's the URL success dash table and this is a function name. Then we have yet another URL and another function attached to that URL so I call this download. Again as I said every time the user does something you want to create a decorator and a function attached to that. So first the user will do a submission and you want capture that in this function, the success table and the next thing that the user will do is it will press the download button that will be displayed down here and that has to trigger another function in Python and that has to trigger the send file method in Python so that we send the file to the user. That means we need another function here called download at least that's how I named it. And yeah, let's go to version 2 now so see the difference here and here the index function remains the same so that's all we do for index. It's quite simple. We simply return the initial index of this HTML template and then here I've added quite a lot of code and basically what we have is we check for the requests. If we get a post request then I get the file using request dot files and the file here is the name of the input in here. So yeah what happens is that when the user presses the submit button, this one here, the URL is triggered and that URL is URL for the success underscore table function. See this function here. That means this function will be executed and then we create a data frame there which will read the file, this file that we're getting from the user, from the user form and then we do this Nominatim and we create a data frame column there. You know this from the Pandas section. We use the apply method and then apply the geocode to the address column and then out of the coordinates column I get a latitude column and I use a lambda function to extra the latitude from each of the coordinate rows. I also count for non values there.
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And then I don't need this coordinates column so I just drop that using the drop method and then I convert this to a CSV so here I'm generating a CSV file this is the output that we want to give to the user and I'm storing this in the uploads folder so you just need to pass the path there, the relative path uploads slash geocoded. That's how I'm naming this at the moment. Later I'll do something more advanced. so let's name it geocoded for now dot csv. Then what this will do it will return a template so it will return the index.html template, but then if you look here, let me open this to another view. Yeah, here we have a division. Note the jinja2 syntax that I'm using there. so I'm including the BTN variable, I'm ignoring where that is missing. Now this is different from up here. Here I am returning a HTML as a string and here I'm returning an HTML template, so the syntax is different and this is also different from when we use extent so when we're extending a layout. You have send a layout when you want that as soon as user visits let's say the index dot HTML template, the index dot HTML template will display other HTML templates so it will extend as the as soon as user with that index dot HTML page, so the home page. This is different because we don't want this to be displayed right away. That's why you're saying ignore missing So ignore that when it's missing and included only when the user is visiting this success dash table URL and when the user visits that so when the user press submit after having submitted a file, then you want to render this dot HTML template so what this contains is a button here. You want to generate a button there which would be you know just file and submit so you get this download file in there and you also get the HTML table so the data frame as an HTML table, so the first row, the second row. The first row, the second row and yeah that bottom now is attached to a reference which suggests that when the user presses download the URL for the Python download function will be visited so we go here and this URL or the download function will be visited. And now what we want to do when the user visits this URL is and we want to return a sent file method. Actually this should be uploading geocoded dot csv so we want to send to the user the file that we generated up here earlier in this function.

[image: ]

We want to send that user to the user under the name your file dot csv and also as the previous projects. Yeah, that's about the download dot HTML template. Yeah, you're basically done. You can get away with this version of the program and it'll be almost excellent if you went this far, however we may have some small problems with this. The problem would be you know if you choose a file, a csv file fall that doesn't have an address column inside so a column named address then what would happen if you'd be able to load that fall as a data frame and then when you try to create a new column in the data frame called coordinates and then you try to access an existing column named address in the data frame Python will throw an error and it will stop the application. That means when the user visits the success table URL they will be shown an error page and that is not very user-friendly so what you might want to do instead is you may add some functionality here that checks if the data frame, if the csv file entered by the users so you want to read the file as a data frame and then in the data frame check if you have an address column.


SOLUTION PART 2

This is version 3 the way I implemented this functionality where I want to check if there is an address column in the data frame is by adding a try and expect segment so basically if you can see the difference is I get the file and then I try to read that file or this this could also be outside of the try keywords that wouldn't be a problem and GC outside of the try keyword as well. However this is still better because you may also want to check for user sending files that are not csv, so here we're checking actually that the user is submitting a CSV file however that only means that the file has a dot csv extension in the file name, however that doesn't mean that the file is actually csv, so you may have let's say an mp4 file and you have changed that the extension to csv but that's still an mp4 file, so what you want to do is you want to include DF inside the try and except block.

[image: ]

If Python is not able to create a data frame out of an mp4 file, then it will throw an error so that's what actually happens if you pass on an mp4 file. You wouldn’t be able to read it as a data frame, so yeah you want to include that in here and then you return the same so I haven't changed anything here, you return the same template index.html and send the HTML there and the button, except if there is an error what you do is you return the index dot HTML but then instead of the HTML table you want to return this message and of course you don't want to return any download button in there and yeah that should do it. And that's about version 3 so those are, those were the differences. Now version 4, what do I have there? Well if you see here we got this geocoded.csv file, now that's a string and that means that a geocoded.csv file will be created for all the users that will be submitting data. Now that may cause some problems because if two users are submitting data at the same time you may have some name clashes there. So what you did here is you could use a date/time module to generate unique names for every generated file and that's what I did so here is version 4. I imported the date/time module in here and then I'm generating the geocoded csv file in here so DF to csv file name and I made this fine line global in here because I also want to access it from the download function in here, so again I want to generate that in here I'm generating a file name and then in the file name we have the upload string which will point to the directory where will this file will be. Then we have the slash and actually this plus shouldn't be there so just after the slash we have the file name and that would be, you know we have the year, and then we have the month, and then the day and then the hour and the minutes, and seconds, and milliseconds, and then the dot CSV extension in the file name. So yeah this is quite unique for every user because we have milliseconds in there. But let me show you how this looks like actually, so again the user chooses a file submit and when I press submit Python will generate that data frame and it will also generate this csv file so in this line here and you can now find that csv file in the uploads folder so this was this was generated earlier and this is the file. That's the file that we just generated.

[image: ]

Then when the user presses download the file will be downloaded but with your file name which is this one here. Yeah, what happens is that the download function will get the path of the file that it has to download in the browser and will get the file name from this global variable. That's why I'm passing this as a global variable so that I can access the value of it which is generated here, I can access this value from another function and yep that's my version of the application. I know this is not like your version. I hope you are as close as possible! I think it would be great if you did it better than me. In either case I'm sure that trying to solve this application should have improved your problem-solving skills in Python because that at least will position you so will define your level, your Python level so that you can fill the gaps that you really think are not your strongest points.
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In [1]:

In [3]:

In [17]:
In [6]:

In [25]:
Out[25]:
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import requests
from bs4 import BeautifulSoup

r=requests.get("http://www.century2l.com/real-estate/rock-springs-wy/LCWYROCKSPRINGS/")
c=r.content

soup=BeautifulSoup(c, "html.parser")
all=soup.find_all("div",{"class":"propertyRow"})

all[e].find("h4",{"class":"propPrice"}).text.replace("\n","").replace(" EB
8 $725,000 !
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from flask.ext.sqlalchemy import SQLAlchemy

app=Flask(__name_ )

app.config[ "SQLALCHEMY DATABASE_URI' ]="postgresql://postgres:postgres123@localhost/height _collector’

db=SQLAlchemy(app)

class Data(db.Model):
__tablename__="data"
id=db.Column(db.Integer, primary_key=True)
email_=db.Column(db.String(120), unique=True)
height_=db.Column(db.Integer)
def __init_ (self, email , height ):
self.email =email
self.height_=height_

@app.route("/")
def index():
return render_template("index.html")

@app.route(“/success”, methods=[ 'POST"])
def success():
if request.method=="POST':
email=request.form["email_name"]
height=request.form["height_name"]
print(email, height)
return render_template(“success.html™)

if _name_ == '_ main__

app.debug=
app.run()

rue

| C:\Wmdows\systémBZ\cmd.exe - p

overhead and
ess t warning.

warnings. warn('SQLﬂLCHEHY TRACK_MODIFICATIONS adds
11 be disabled by default in the future.

2

(Conflg {’SQLALCHEMY_ECHO’ : False,
AGE_DEFAULT’ : 43200,
*SERUER_NAME’ : None ,
’: None,
True, ’SQLALCHEMY_RECORD_QU
EXRT_ON_EXCEPTION’ : None, ’TE
e, *JSON_AS_ASCII’: True,
None .,
_ROOT’ : None,
DATABASE_URI =
SESSION_COOK
UERFL
T_KEY
[E’: *http’,
»* Debugger is active?
»* Debugger pin code: 339-266-668

OMAIN’ : None,
LOGGER_NAME’ : *

ill be disabled by default in the future.

’SQLALCHEMY _POOL_SIZE’: None,
’SQLALCHEMY_BINDS’ : None.
' TRAP_BAD_REQUEST_ERRORS’ :
’SQLALCHEMY_COMMIT_ON_TEARDOWN’ : False,
1ES None,
False,
SQLRLCHEHY POOL_RECYCLE” : None,
’SESSION_COOKIE_SECURE’ : False,
* PERMANENT_SESSION_LIFETIME’ : datetime.timedelta(31),
’postgresql://postgres ipostgresi23@localhost/height_collector’
*SESSION_COOKIE_HTTPONLY’ : True,
- —main
- ROPAGATE_EXCEPTIONS’ : None,
’SQLALCHEMY _NATIVE_UNICODE’ :

Set it to True to suppy|

significant overhead and wi
Set it to True to suppress this warnin

’ SEND_FILE_MAX
’SESSION_COOKIE_NAME’ : ’session’,
False, ’SQLALCHEMY_ POOL_TIMEOUT
'JSONIFV,PRETTYPRINT‘REGULGR':
’USE_X_SENDFILE’ : False, ’PRESERUE_CONT
’ SQLALCHEMY TRRCKkHODlFlCﬂTIONS" Non
HRX _CONTENT_LENGTH” =
: None, ’APPLICATION
'SQLQLCHEHY

’SESSION_COOKIE_PATH’

*SQLALCHEMY _MA% 0
’, 'TRAP_HTTP_EXCEPTIONS’ : False, ’SECRE
*DEBUG’ : False, ’PREFERRED_URL_SCHEM)

None, ’JSON_SORT_KEY¥S’: Truel)>

(virtual) D:\Drophox\pp\flask_and_databases\Demo>python

Python 3.5.1 <(v3.5.1:37aB7cee5969.
tel>] on win32

Type "help", “copyright", “credits
>>>

Dec

or

6 2015, ©1:38:48) [MSC v.1908 32 bit (In

“license" for more information.
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accpy backend.py

B R sl § oy e s

self.balance=int(file. read())

def withdraw(self, amount):
self.balance=self.balance - amount

def deposit(self, amount):
self.balance=self.balance + amount

def commit(self):
with open(self.filepath, 'w') as file:
file.write(str(self.balance))

class Checking(Account):

def __init_ (self, filepath):
Account.__init_ (self, filepath)

checking=Checking("account\\balance.txt")
24 checking .deposit(!to)
print(checking.balance)

=]
File "account\\acc.py”, line 25, in <module>
print(self.balance)
NameError: name ‘self' is not defined
PS D:\Dropbox\pp\classes\Demo> python account\\acc.py
1110

PS D:\Dropbox\pp\classes\Demo>
+©r M.





OEBPS/image_rsrc1F6.jpg
face_detector.py .

tace_cascade=cv2.CascadeClassitier( haarcascade frontaltace default.xml™)

img=c mread("photo. jpg")
2.cvtColor(img,cv2.COLOR_BGR2GRAY)

faces=face_cascade.detectMultiScale(gray_img,
scaleFactor=1.05,

minNeighbors=5)

for x, y, w, h in faces:

img=cv2.rectangle(img, (x,y),(x+w,)

print(type(faces))

print(faces)

resized=cv2.resi mg, (img.shape[1]/ ?I,img,*;hapo[a]

cv2.imshow( "Gray",img)

cv2.waitkKey(0@)

<class "numpy.ndarray’>

[[155 83 382 382]]

PS D:\pp\image_processing\Demo\Lecture 1-Face-Detection\Demo> python .\face_detector.py
C:\Users\Marius.Grete-PC\AppData\Local\Programs\Python\Python35-32\python.exe: can't open file '.\face_detector.py’: [Errno 2] No
such file or directory

PS D:\pp\image_processing\Demo\Lecture 1-Face-Detection\Demo> python .\face_detector.py

<class ‘numpy.ndarray’>

[[155 83 382 382]]

PS D:\pp\image_processing\Demo\Lecture 1-Face-Detection\Demo>
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app_verLpy

import

import pandas

app=Flask(__name

gapp. route

def index

render

@app.route(’

ocoders

Flask,

template("

ss-table', methods=[

def success_table()

eturn render

@app. route("/dowr

def download

impo

render_template,

t Nominatim

ex.html™

template

ad-file/"

Super Geocoder

Please upload your CSV file. The values containing addresses should be in a column
named address or Address

SRS Super...a.csv
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_pycache__

herok_test

static

templates

virtual

3pp-py
psycopg2-2.6.1-cp35-cp35m-win32.whl

send_email.py

E¥ C:\Windows\system32\cmd.exe

D:\Dropbox\pp\f lask_and_databases\Demo>heroku create datacollector
reating e,
Name is already taken

D:\Dropbox\pp\f lask_and_databases\Demo>heroku create dcollector
[Creating
lhttps://dcollector.herokuapp.com/ | https://git.heroku.com/dcollector.git

D :\Drophox\pp\f lask_and_datahases\Demo>heroku addons:create heroku—postgresql:ho
lbby-dev ——app dcollector
reating postgresql-deep—-10535 done, {(free)
dding postgresql-deep-10535 t collector... done
[Setting DATABASE_URL and restarting dcollector... done, v3
Database has been created and is available
?* This database is empty. If upgrading, you can transfer
t data from another database with pg:cop
Use “heroku addons:docs heroku-postgresql’ to view documentation.

D:\Dropbhox\pp\f lask_and_databhases\Demo>heroku config ——app dcollector
dcollector Config Uars
: postgres://ejuwuclujcthntz:2ZuGf cHUFzmasNY i-TwQH6 1Mgf Rec2-50-17-2086
164.compute—1.amazonaus .cum:5432/(¥25fs 1p62inet

D :\Dropbox\pp\f lask_and_datahases\Demo >
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Threshold Frame
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PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detecto® python .\motion_detector.py
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J -cp27-cp2 7m-win3?2
18 0-cp27-cp27m-win_amd64 whl
-0.18 0-cp34 ~win32 w

: -cp35-cp35m-wi

Scikits.ann. a wrapper for the Approximate Nearest Neighbor ANN library.
Deprecated 1n favor of scipy.spatial.

-0.2.1-cp27- -win32 w
scikits ann-0.2.1-cp27-none-wi d64 w

cx_Freeze. a set of scripts and modules for freezing Python scripts mnto executable.

-434-cp27- -win32 w
-434-cp27- Wi 4 W]
-4.3 4-cp34- -winld2 w
-4.3 4-cp34- W1 4 w]
cx_Freeze-4 3 4-cp35-none-win32.whl
-4 3 4-¢cp335- -\ 4w
Rasterio provides clean and fast and geospatial raster I'O.
Requires gdal.
-0.33.0-cp27-cp27m-win32 w
ster10-0.33.0-cp27-cp27m-v W

ster10-0. -cp34 -wind2 w
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.

B apppy

&~ c localhost:

app.py
arg F name
Sl | sqlalchemy.orm.exc.UnmappedInstanceError
: e sqlalchemy.orm.exc.UnmappedinstanceError: [SECCREIIITER 1 Tf not mapped

line 33, in rei

-

(o5, ows 132

fpp.py"”,. line 1475, in full_dispatch_request
e1f .dispatch_request <)

Demo\virtual\lib\
1461, in disy
1f .view_functions[rule.endpoint 1(req.vi
opbox\pp\f lask_and_databases\DemoNapp-py",
jon.add(email, height>

> " "D:\Dropbox\pp\f lask_and_databases\Demo\virtual\lib\site-)

eny\orn\scoping.py 157, in do

return getattr(self.registry(d, named(*args, *»kwargs)

i D:\Dropbox\pp\f lask_and_databases\Demo\virtual\lib\site-)
on.py", line 1586, in add

.UnmappedInstanceError{instance>

y.orn.exc.Un

[16/Apr.

| yle.css HITP/1.1" 2

[16/Apr/2 v E cess?__debugger__=

w_ar

s )
line 28,

iltins.str’
debugger

b
?

£ &f =jquery.js HITP/1.1" 208
127.0.8.1 [16/Apr/2016 14:49:261 __debugger__=1

g s HTTP/1.1" 200
8.1 [16/Apr/2016 14:49:261 “GET /success?__debugger__=

ubuntu.ttf HITP/1.1" 200
27.8.8.1 [16/Apr/2016 14:49:261 “GET /s debugger
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In [1]: from bokeh.charts import Scatter, output_file, show
import pandas

df=pandas.DataFrame(columns=["X","Y"])

df["x"1=[1,2,3,4,5]

df["Y"]=[5,6,4,5,3]

p=Scatter(df, x="X", y="Y", title="Temperature Observations",xlabel="Day of observations”, ylabel="Temperature")
output_file("Scatter_charts.html")

show(p)

In [7]: from bokeh.plotting import figure, output_file, show
p=figure(plot_width=500,plot_height=400)
p.circle([1,2,3,4,5],[5,6,5,5,3],size=[8,12, | ,color="red",alpha=0.5)

output_file("Scatter_plotting.html")
show(p)
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plotting.py .
from motion_detector import df
from bokeh.plotting import figure, show, output_file

from bokeh.models import HoverTool, ColumnDataSource

p=figure(x_axis_type='datetime’,height=100, width=50@, responsive=True,title="Motion Graph")

p.yaxis.minor_tick_line_color=None

p.ygrid[@].ticker.desired_num_ticks=1

hover=HoverTool (tooltips=[("Start"

‘@Start"), ("End","@End")])

p.add_tools(hover)

Windows PowerShell
Copyright (C) 2009 Microsoft Corporation. All rights reserved.

PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector> python plotting.py
[e, @]

[datetime.datetime(2016, 3, 20, 14, 17, 25, 483569), datetime.datetime(2016, 3, 20, 14, 17, 26, 336618), datetime.datetime(2016, 3, 20, 14

, 17, 27, 638693), datetime.datetime(2016, 3, 20, 14, 17, 28, 348733), datetime.datetime(2016, 3, 20, 14, 17, 29, 104776), datetime.dateti
me(2016, 3, 20, 14, 17, 29, 484794)]

PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector>
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ccount\\jack.txt e

PS D:\Dropbox\pp\classes\Demo> python account\\acc.py

checking
-2

checking
PS D:\Dropbox\pp\classes\Demo>
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app.py

from flask import Flask, render_template, reque

app=Flask(__name_ )

@app.route(”/")
def index():

@ C:\Windows\system32\cmd (—E—

writing manifest file ’pip-egg—info\psycopg2.egg—info\SOURCES.txt’
warning: manifest_maker: standard file ’—c’ not found

return render_template ndex. htr

t i J ss” t is=[ "'POS g i
@app.route("/success”, methods PO: Error: pg_config executable not found.
def success(): . A :
Please add the directory containing pg_config to the PATH

if request.method=="POST": or specify the full executahle path with the option:

email=request.form["email_nar python setup.py build_ext pg-config /path/to/pg_config build ...

sipht=request.form["hei . . ; &
height=request.form["height or with the pg_config option in ’setup.cfg’.
14 print(email, height)

return render_template("succ

if name == "__main__

app.debug=True

Cuirtual) D:\Drophox\pp\flask_and_databases\Demno>.

app.run()
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@app.route(”
def index

return re

@app.route(”

det success()

"file"

template("succe
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.html"

return

‘index.html

from that email address al
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e motion_detector.py .

t1rst_trame=None
video=cv2.VideoCapture(@)

while True:
check, frame = video.read()

gray=cv2.cvtColor(frame,cv2.COLOR_BGR2GRAY)
12 if fir}-t_fra-e is None:

first_frame=gray
continue

cv2.imshow("Capturing”,gray)

key=cv2.waitKey(1)
print(gray)

if key==ord('q"):
break

video.release()
2 dectraval W ndnwe
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from email.mime.text import MIMEText

import smtplib

def send_email(email, height, average_height):

from_email="arditsulce@igmail.com"

from_password="pythonlecture”

to_email=email

subject="Height data"

message="Hey there, your height is <strong>¥s</strong>.

msg=MIMEText(message, ‘html’
msg[ ‘Subject’ ]=subject
msg['To' J=to_email

msg[ 'From' ]=from_email

gmail=smtplib.SMTP('smtp.gmail.com",587)
gmail.ehlo()

gmail.starttls()

gmail.login(from_email, from_password)

gmail.send_message(msg

Average height of all

‘Thank you for your submission!
‘You will receive an email with the survey results shortly.

B C:\Windows\system32\cmd.exe - python app.py

D:\Dropbox\pp\f lask_and_databhases\Demo\virtual\lib\site—packages
y\__init__.py:808: UserWarning: SQLALCHEMY_TRACK_MODIFICATIONS a
overhead and will be disabled by default in the future. Set it
ess this warning
warnings. warn(’SQLﬂLCHEHY _TRACK_MODIFICATIONS adds significant
11 l))e disabled by default in the future. Set it to True to supp
.’

* Debugger is active!?
gzbahugger pin code: 339-266-668
182.

1%'273 1 - - [18/Apr/2016 21:08:441 “POST /success HTTP/1.1" 2@
182 .

127.0.0.1 - - [18/Apr/2016 21:89:881 “POST /success HTTP/1.1" 20
* Detected change in ’D:\\Dropbox\\pp\\f lask_and_databases\\Den|
. reloading

* Restarting with stat

D:\Drophox\pp\f lask_and_databases\Demo\virtual\lib\site-packages
y\__init___.py:800: UserWarning: SQLALCHEMY_TRACK_MODIFICATIONS a
overhead and will be disabled by default in the future. Set it
ess this warning.

warnings .warn<’ SQLALCHEMY_TRACK_MODIFICATIONS adds significant
11 I;m disabled by default in the future. Set it to True to supp
. ?

* Debugger is active!?

* Debugger pin code: 339-266-668

»
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df.to_csv("Output.csv")
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success.html
<html lang="en™>
<title> Data Collector App</title>
<head>

<link href="../static/main.css"

</head>
<body>
8 <div class="container”>
<p> Thank
You will receive an email
</p>

</div>

you for your submi

</body>
</html>

main.css .

.container button {
70px
3epx

width
height
background-color: steelblue

margin: 3px

container p {
44

margin

rel="stylesheet™>

ssion! <br>

with the survey results

st

file:///D:/Dropbox/pp/flask_and_databases/Demo/tem

| Thank you for your submission!
| You will receive an email with the
survey results shortly.
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Scatter_charts.html
Chrome HTML Document

Date modified: 3/17/2016 9:35 AM Date created: 3/17/2016 9:34 AM
Size: 189 KB
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static 4/4/201612:12 PM

templates 4/4/2016 1:40 PM File folder

4requuemen\s.(E€ 5/25/2016 4:24 F Text Document 1 KE
scriptl.py 4/4/2016 1:55 PM PY File KE

BN C:\Windows\system32\cmd.exe

D:\Drophox\pp\f inance\Demo\mysite\Demo>python scriptl.py

* Running on http://127.0.0.1:5008/ (Press CIRL+C to quit)

»* Restarting with stat

* Debugger is active!?

»* Debugger pin code: 914-887-225

- [25/May 2016 16:21:081] 7/ HTTP/1.1" 200 —

[25/May/2016 16:21:081] sfavicon.ico HTTP/1.1" 484 -
[25/May/2016 16:21:151 “GET /plot/ HTTP/1.1" 208 -
[25/May/2016 16:21:151 “GET /plot/ HTTP/1.1" 200 -
[25/May /20816 16:22:28]1 “GET /plot/ HTTP/1.1" 200 -
[25/May/ 2016 16:22:211 “"GET /static/css/main.css HITP/1.1" 384 -
[25/May/2016 16:22:24]1 “GET ~/ HTTP/1.1" 200 -
[25/May /2016 16:22:261 “GET /plot/ HTTP/1.1" 200 -
[25/May /2016 16:22:27]1 “GET ~/ HTTP/1.1" 200
[25/May/2016 16:22:311 “GET /plot/ HTTP/1.1" 200

27.9.8.1

D:\Dropbox\pp\f inance\Demo\mysite\Demo>. .\virtual\Scripts\pip freeze > requireme
ts.txt

«[33mYou _are using pip version 8.1.1, however version 8.1.2 is available.

ou should consider upgrading via the ’python -m pip install ——upgrade pip’ comn
and . «[@Bn

D :\Dropbox\pp\f inance\Demo\mysite\Demo>
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@ static
o templates

“

Procfile
requirements.bd
runtime.txt

scriptl.py

[<[33mYou are using pip version 8.1.1, however version 8.1.2 is availabhle.
05 S?Buld consider upgrading via the ’python -m pip install ——upgrade pip’ conm|
and. «[Bn

D :\Drophox\pp\f inance\Demo\mysite\Demo>. .\virtual\Scripts\pip gunicorn
[ERROR: unknown command “gunicorn"

D :\Drophox\pp\f inance\Demo\mysite\Demo>. .\virtual\Scripts\pip install gunicorn
ollecting gunicorn
Using cached gunicorn-19.6.8-py2.py3-none—-any.whl
Installing collected packages: gunicorn
uccessfully installed gunicorn-19.6.8
0 are s pip S 5 h >

:\Drophox\pp\f inance\Demo\mysite\Demo>. .\virtual\Scripts\pip freeze > requireme
ts.txt
«[33mYou are using pip version 8.1.1, however version 8.1.2 is available.

ou should consider upgrading via the ’python -m pip install ——upgrade pip’
and . «[Bn

D :\Drophox\pp\f inance\Demo\mysite\Demo>heroku login
[Enter your Heroku credentials.
Email: arditsulce@hotmail.com
assword C(typing will he hidden):
ILogged in as arditsulcefhotmail.com

\Dropbox\pp\f inance\Demo\mys ite\Demo >heroku

D:\Drophox\pp\f inance\Demo\nys ite\Demo >
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scriptLpy

14 18
12 16

SyntaxError: unexpected EOF while
PS D:\pp\image_processing\Demo\L®
<class ‘numpy.ndarray’>

PS D:\pp\image_processing\Demo\L@
<class ‘numpy.ndarray’>

[[14 18 14 ..., 20 15 16]

[12 16 12 ..., 20 15 17]

[12 13 16 ..., 14 24 21]

[e e ..., 5 814]

[e @ @ ..., 2 3 9]

{3 3 Taces 2 4 300
PS D:\pp\image_processing\Demo\L®-Loading,Displaying,Resizing,Writing Images> I
+ =
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19
19

[174 174 175 ..., 41
[174 174 175 ..., 41
[174 174 175 ..., 41
[0 & S:..5 5 5 5]
[2 2 4.0 & 5 5]
[ T ey - |
.
[46 45 46 ..., 41 39 39]
[46 45 46 ..., 41 40 40]
[46 45 46 ..., 41 48 40]]
PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector>
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.
__tabiename_ = aata

.Integer, primary key=True)
mail_=db.Column(db.String(128), unique=True

height =db.Column(db.Integer)

def _ init_ (self, email , height ):
self.email =email

self.height_=height_

@app.route(“/")
def index

return render_templa

@app.route("/success”, methods=["P
def success():
if request.method=="POST"
email=reque
height=requ
send_email(email, h
if db on.query
data=Data(email,height)
db i add(data)
db . i
a age_height=db.session.query()
return render_template("success.html”

return render_template( index.html”

text="Seems like we've got something from that email add

main

Collecting height

Please fill the entires to get population statistics on height

md.exe - python app.py

D:\Dropbox\pp\f lask_and_databases\Demo>virtual\Scripts\activate.
C(uirtual)> D:\Drophox\pp\flask_and_databases\Demo>python app.py
D:\Dropbox\pp\f lask_and_databases\Demo\virtual\lib\site—packages
y\__init__.py:8@@: UserWarning: SQLALCHEMY_TRACK_MODIFICATIONS a
overhead and will be disabled by default in the future. Set it
ess this warning

warnings. uarn('SQLﬁLCHEHY _TRACK_MODIFICATIONS adds significant!
11 be disabled by default in the future. Set it to True to supp
.’

»* Running on http://127.0.0.1:5008/ (Press CTRL+C to quit)

» Restarting with stat
D:\Drophox\pp\f lask_and_databases\Demo\virtual\lib\site—packages

UserWarning: SQLALCHEMY_TRACK_MODIFICATIONS a

overhead and wxll be disabled by default in the future. Set it
ess this warning

warnings. warn( SQLﬁLCHEHY TRACK_MODIFICATIONS adds significant
11 be disabled by default in the future. Set it to True to supp
g’

»* Debugger is active!?

»* Debugger pin code: 339-266-668
127.0.8.1 - - [18/Apr/2016 20:25:211 “GET ~ HTTP/1.1" 208 -
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@ StevenPuttemans fixing wrong model sizes

haarcascade_eye.xml
haarcascade_eye_tree_eyeglasses.xml
haarcascade_frontalcatface xml
haarcascade_frontalcatface_extended...
haarcascade_frontalface_alt.xml
haarcascade_frontalface_alt2 xml
haarcascade_frontalface_alt_tree xml
haarcascade_frontalface_default. xml
haarcascade_fullbody xml
haarcascade_lefteye_2splits. xml
haarcascade_licence, _plk_ms_ﬁsw.“
haarcascade_lowerbody . xml
haarcascade_profileface. xml
haarcascade_righteye_2splits.xml
haarcascade_russian_plate_number xml

[E) haarcascade_smile.xml

some attempts to tune the performance

some attempts to tune the performance
Removing whitespace to appease doc builder
Removing whitespace to appease doc builder
some attempts to tune the performance

some attempts to tune the performance

some attempts to tune the performance

some attempts to tune the performance

fixing wrong model sizes

some attempts to tune the performance

Added Haar cascade for russian cars licence plate detection, 16 stage...
fixing wrong model sizes

some attempts to tune the performance

some attempts to tune the performance

Create haarcascade_russian_plate_number.xml

fixing wrong model sizes

| L L e e T

Latest commit 9944f46 on Feb 1, 2015

2 years ago
2 years ago
ayear ago
ayear ago
2 years ago
2 years ago
2 years ago
2 years ago
a year ago
2 years ago
2 years ago
a year ago
2 years ago
2 years ago
2 years ago

ayear ago

2 UBAP SN
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from flask.ext.sqlalchemy import SQLAlchemy
from send_email import send_email

from sqlalchemy.sql import func
from werkzesug import secure_filename

app=Flask(__name_)

2app. config[ "SQLALCHEMY_ DA

app.config[ " SQLALCHEMY | DA‘I‘ABASE URI ]- postgres: //ejnuclujct!mtz 2Zva<szusNVi Tmlmf@ecz -50-17-206-164. compute-1.amazonaws . com: <
db=SQLAlchemy(app)

tgresgl postgres:postaresi2i@local heig allector

class Data(db.Model):
__tablename__="data"
id=db.Column(db.Integer, primary_key=True)
email_=db.Column(db.String(128), unique=True)
height_=db.Column(db.Integer)

def _ init_ (self, email , height ):
self.email_=email
self.height_=height_

@app.route("/")
def index():
return render_template(“index.html")

@app.route(”/success”, methods=['POST'])
def success():
if request.method=='POST":
file=request.files["file"]

$31la eavelcacurs ¥1ilanamal "unlandad®sfile ¥ilonamal)
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scriptLpy .

import cv2
img=cv2.imread("galaxy.jpg",0)

print(type(img))
print(img)
print(img.shape)
print(img.ndim)

10 resized_image=cv2.resize(img, (1000,500))
cv2.imshow("Galaxy",img)
cv2.waitKey (@)

cv2.destroyAllWindows()

[ 4 3..., 2 1 3}
(1485, 990)
2
PS D:\pp\image processing\Demo\L@-Loading,Displaying,Resizing,Writing Images> python .\scriptil.py
<class ‘numpy.ndarray’>
[[14 18 14 ..., 20 15 16]
[12 16 12 ..., 20 15 17]
[12 13 16 ..., 14 24 21]

[6 © ..., 5 814]
[0 © .50 2 3 9]
[al 2 4. 4 1 310
(1485, 99@)
2

PS D:\pp\image_processing\Demo\L®@-Loading,Displaying,Resizing,Writing Images>
+ &
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4in 1 1]: 1mport requests
from bs4 import BeautifulSoup

r=requests.get("http://www.century2l.com/real-estate/rock-springs-wy/LCWYROCKSPRINGS/™)
c=r.content

soup=BeautifulSoup(c, "html.parser")
all=soup.find_all("div",{"class":"propertyRow"})

all[@].find("h4",{"class":"propPrice"}).text.replace("\n","").replace(" ","")

In [32]: for item in all:
print(item.find("h4",{"class","propPrice”}).text.replace("\n","").replace(" “,""))
print(item.find_all("span",{"class","propAddressCollapse"})[@] | I

$725,000

<span class="propAddressCollapse” title="@ Gateway">@ Gateway</span>

$452,900

<span class="propAddressCollapse” title="1003 Winchester Blvd.">1003 Winchester Blvd.</span>
$379,900

<span class="propAddressCollapse” title="3239 Spearhead Way">3239 Spearhead Way</span>
$379,000

<span class="propAddressCollapse” title="60@ Talladega">6@@ Talladega</span>

$349,900

<span class="propAddressCollapse” title="3457 Brisol Avenue">3457 Brisol Avenue</span>
$330,000

<span class="propAddressCollapse” title="234 Via Spoleto">234 Via Spoleto</span>
$279,900

<span class="propAddressCollapse” title="2425 Cripple Creek"

$254,000

<span class="propAddressCollapse” title="522 Emerald Street"
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app.py

from flask import Flask, render_template, reque
app=Flask(__name_ )

@app.route("/")
def index()

return render_template("index.html™)

name == "__main__
app.debug=True
app.run()

Using cached itsdangerous-8.24.tar.gz
Collecting MarkupSafe (from Jinja2>=2.4->flask)
Using cached MarkupSafe-8.23.tar.g
Installing collected packages: Werkzeug, MarkupSafe, Jinja2, itsdangerous, flask

Running setup.py install for MarkupSafe

Running setup.py i all for itsdangerous

Running setup.py install for flask
[Successfully installed Jinja2-2.8 MarkupSafe-0.23 Werkzeug-0.11.7 flask-08.10.1 i
{tsdangerous—0.24

(v il‘l.l\dlk D:\Drophox\pp\flask_and_databases\Demo>python app.
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In [5]: from pandas_datareader import data
import datetime
from bokeh.plotting import figure, show, output_file

start=datetime.datetime(2016,3,1)
end=datetime.datetime(2016,3,10)

df=data.DataReader(name="GOOG" ,data_source="yahoo",start=start,end=end)
df

tst: [ Jopen [Woh [tow [cose [votume [ Closs
e | [ [ [ [ [
250 5 165 1 0 70| 1 e e

In [9]: df.index[df.Close > df.Open]
Out[9]: DatetimeIndex(['2016-03-01', '2016-03-08', '2016-03-09', '2016-03-10'], dtype='datetime64[ns]’, name='Date’', fregq=None)

In [10]: p=figure(x_axis_type="datetime', width=1000@, height=300)
p.title="Candlestick Chart"
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plotting.py
from motion_detector import df
from bokeh.plotting figure, show, output_file

p=figure(x_axis_type="datetime’, height=180, width=500, responsoive=True,title="Motion Graph")
q=p.quad(left=df["Start"],right=df["End"],bottom=0, top=1,color="green")

output_file("Graph.html™)
9 show(p)

=]

Windows PowerShell
Copyright (C) 2009 Microsoft Corporation. All rights reserved.

PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector> python
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Mail Sending Limits

Google Apps. The Sent message bounces with "Message
rejected”

Read receipts

Google Apps SMTP settings to send mail
from a printer, scanner, or app

B send_email.py

Google Apps for W

Start your free 30-day trial today

Professional email, online storage, shar
dars, video meetings and more. Start

ps for Work trial t
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scriptlpy >
import cv2
import glob

images=glob.glob("*.jpg")

for image in images:
img=cv2.imread(image,®)
re=cv2.resize(img, (100,100))
cv2.imshow("Hey",re)
cv2.waitKey(500)
cv2.destroyAllWindows()
12 cv2.imwrite(“resized"+image,re)

Windows PowerShell
Copyright (C) 2009 Microsoft Corporation. All rights reserved.

PS D:\pp\image_processing\Demo\LB2-Exercise - Video Explanation>
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16

app_ver3.py

from flask import Flask, render_template, request, send file

from geopy.geocoders import Nominatim

import pandas

app=Flask(__name__)

@app.route(“/")
def index():
return render_template(”index.html")

@app.route(’/success-table', methods=['POST'])

def success_table():

if request.method=="POST":
file=request.files[ 'file']

try:
df=pandas.read_csv(file)
gc=Nominatim()
df[“coordinates™]=df[ "Address™].apply(gc.geocode)
df[ ‘Latitude’] = df[‘coordinates’].apply(lambda x: x.latitude if x != None
df[‘Longitude'] = df['coordinates’].apply(lambda x: x.longitude if x != No
df=df.drop("coordinates™,1)
df.to_csv("uploads/geocoded.csv",index=None)
return render_template("index.html", text=df.to_html(), btn='download.html
except:

return render_template("index.html”, text="Please make sure you have an ad

@app. route("/download-file/")
def download():
return send_file("uploads/geocoded.csv”, attachment filename='yourfile.csv’, as_at

if

o

__main__":

S

indexhtmi

<!DOCTYPE html>
<html lang="en">
<title> Super Geocoder </title>
<head>
<link href="../static/main.css" rel="stylesheet">
</head>
<body>
<div class="container”>
<h1>Super Geocoder</hl>
<h3>Please upload your CSV file. The values con
<form action="{{url_for('success_table®)}}" m
<input type="file" accept=".csv" name="file
<button type="submit"> Submit </button>
</form>
<div class="output™>
{{text|safe}}
17 {%¥ include btn ignore missing X}
</div>
</div>
</body>
</html>
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|@811[©].TING( N4 ,{ C13sS ! Proprrice }).text.repiace( \n , ).repiace( , )

In [20]: for item in all:
print(item.find("h4",{"class","propPrice"}).text.replace("\n","").replace(" ",""))
print(item.find_all("span”,{"class", "propAddressCollapse”})[@].text)
print(item.find_all("span”,{"class","propAddressCollapse”})[1].text)
try:

print(item.find("span",{"class","infoBed"}).find("b").text)
except:

print(None)

try:
print(item.find("span”,{"class","infoSqFt"}).find("b").text)
except:
print(None)

try:
print(item.find("span”,{"class","infoValueFullBath"}).find("b").text)

except:

print(None)

try:
print(item.find("span”,{"class","infoValueHalfBath"}).find("b").text)

print(None)
for column_group in item.find_all("div",{"class":"columnGroup"}):
#print(column_group)
for feature_group, feature_name in zip(column_group.find_all(“span”,{"class":"featureGroup“}),column_group.find_all("span",{"class":"featur
if "Lot Size" in feature_group.text:
print(feature_name.text)
print(" ")
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motion_detector.py .

if fir

frame is None:

st_frame=gray

ontinue

ta_frame

2.absdiff(first_fr

thresh_frame=cv2.threshold(delta_frame, 30,

thresh

frame=cv2.dilate(thresh_frame, None,

dContours(thresh_frame.c

ourArea(contour) < 10000:

continue

)=cv2.bounc

ingRect(contour)

frame, (x, y), (x+

w("Gray Frame

ame”,

TEEETE R
[3 3 3...,16 16 16]
[15 15 15 ..., 28 27 27]
[15 15 16 ..., 27 27 27]
[16 16 16 ..., 27 27 27]]

Py (), cv2

W, y+h),

, CV2.THRESH_BINARY)[1]

erations=2)

RETR_EXTERNA cv2.CHAIN_APPROX_SIMPLE)

(0,255,0), 3)

PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector>

2 s
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—-_t-‘

s\marius.grete—pch\appdataNlocal\programs\python\python35-32\1ib\site—packages ¢

equirement already satisfied (use ——upgrade to upgrade): python-dateutil>=2.1 i
c:\users\marius.grete—pc\appdataN\local\programs\python\python35-32\1libh\site—pa
kages (from hokeh)

equiyement already satisfied (use ——upgrade to upgrade): Jinja2>f2.7 in c:\usep|

equirement already satisfied (use ——upgrade to upgrade): tornado>=4.3 in c:\use

us\marius.grete—pc\appdata\local\programs\python\pythoMMkﬁZ\lih\site—packages C

equirement already satisfied {(use ——upgrade to upgrade): MarkupSafe in c:\users
marius.grete—pcl\appdataN\local\programs\python\python35-32\1lib\site—packages (fp
om Jinja2>=2.7->hokeh)
Installing collected packages: hokeh
Running setup.py install for bokeh ... done
~ucceosfully installed bhokeh-8.11.1

L

Dz \Drophox\p
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o WoLUn_Gicioenyy I TSV
,Start,End
2 ©0,2016-03-20 12:17:32.896186,2016-83-20 12:17:32.949189
1,2016-03-20 12:17:33.952246,2016-03-20 12:17:34.625284
2,2016-03-20 12:17:36.113370,2016-03-20 12:17:36.403386
3,2016-03-20 12:17:37.054423,2016-03-20 12:17:37.288437

= 2 v x
Windows PowerShell
Copyright (C) 2089 Microsoft Corporation. All rights reserved.

PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector> python .\motion_detector.py

, 8, ¢, 0,0,90,0,0,80,8,8,
9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,9,90,0,0,0,0,0,0,0,0,0,90,9,0,0,0,80,0,0,80]

[datetime.datetime(2016, 3, 20, 12, 17, 32, 896186), datetime.datetime(2016, 3, 20, 12, 17, 32, 949189), datetime.datetime(2016, 3, 20, 12
, 17, 33, 952246), datetime.datetime(2016, 3, 20, 12, 17, 34, 625284), datetime.datetime(2016, 3, 20, 12, 17, 36, 113370), datetime.dateti
me(2016, 3, 20, 12, 17, 36, 403386), datetime.datetime(2016, 3, 20, 12, 17, 37, 54423), datetime.datetime(2016, 3, 20, 12, 17, 37, 288437)
]

PS D:\Droebox\gg\ilaie Brocessing\neno\Practice-Buildin‘ the Motion Detector>
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In [22]:

In [29]:
out[29]:

e 5.7 70 s om0 5002 55 e o % 16573
o508 s[5 7 e 6 e o e e |

16-03-09 [ 698.469971 705.239990 | 1418700 | 705.239990
16-03-10 | 708.119995 | 716.440002 | 703.359985 | 712.820007 | 2829400 712.820007

def inc_dec(c, o):
if c »io0¢
value="Increase"”
elif c < o:
value="Decrease”
else:
value="Equal”
return value

df["Status"]=[inc_dec(c,0) for c, o in zip(df.Close,df.Open)]
df["Middle" ]=(df.Open+df.Close)/2
df["Height" ]=abs(df.Close-df.Open)

df

[ [oen [or[iow [cose [veme [asiClose [ss[whaae _[rign_|
e | [ [ 1 1 T T [ T ]

2016-03-08 (688.590027 | 703.789978 | 685.340027 693.969971 | 2063400 | 693.969971 | Increase [691.279999 | 5.379944
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$725,000 PROPERTY DESCRIPTION: FEATURES:

Refine Your Search 0 Gateway Tl n co for al Architecture Style:
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Price Range

St s

pers B fo 1image MLS# 20156419

Any | & Any | A

Square Footage $452,900 - m n PROPERTY DESCRIPTION FEATURES:
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In [37]): df.to_csv("Output.csv")

Out[36]:

In[]: bise_url-"http://mu.centuryZl.:m/real-estate/rock-springs-wy/LCNYNO(KSPRINGS/Ot-O&s-f‘

Please remember to use this instead:
"http//imww pythonhow.com/real-estate/rock-springs-wy/LCWYROCKSPRINGS/t=0&s="
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plotting.py B
from motion detector import df

from bokeh.plotting import figure, show, output fi

from bokeh.mo import HoverTool

p=figure(x_axis_type='datetime’, height=100, width=500@, responsive=True,title="Motion Graph"
p.yaxis.minor_tick line_color=None

p.ygrid[@].ticker.desired_num_ticks=1

" "y we oo

, @Start™),("End: ","@End")])

q=p.quad(left=df["Start"],right=df

["End" ,bottom=0,top=1,color="green”

output file("Graphl.html"™)
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motion_detector.py -
Srmrus_aasv—y )y

times=[]
video=cv2.videoCapture(8)

while True:
check, frame = video.read()
status=0
gray=cv2.cvtColor(frame,cv2.COLOR_BGR2GRAY)
gray=cv2.GaussianBlur(gray,(21,21),0)

if first_fr s None:
first_fr gray

continue

delta_frame=cv2.absdiff(first_frame,gray)
thresh_frame=cv2.threshold(delta_frame, 38, 255, cv2.THRESH_BINARY)[1]
thresh_frame=cv2.dilate(thresh_frame, None, iterations=2)

(_,cnts,_)=cv2.findContours(thresh_frame.copy(),cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)

for contour in cnts:
if cv2.contourArea(contour) < 18000:
continue
status=1

(x, y, w, h)=cv2.boundingRect(contour)
cv2.rectangle(frame, (x, y), (x+w, y+h), (©,255,8), 3)
status_list.append(status)
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) PostgresQL 9.5 ocahhost:5432)

Tablespaces (2)

Group Roles (0)

Login Roles (1)

ystem is available in several

rating systems:

-- Database: postgres

-- DROP DATABASE postgres;
c/Oracle variants)
CREATE DATABASE postgres
WITH OWNER = postgres
ENCODING = 'UTF8'
TABLESPACE = pg_default
LC_COLLATE = 'English United States.1252'
LC_CTYPE = 'English United States.1252'
CONNECTION LIMIT = -1; -

ess the source control repository
tan be found in the documentation.

Alpha/Beta/RC Releases and development snapshots (unstable)
There are source code and binary packages of beta and release candidates, and of the current

development code available for testing and evaluation of new features. Note that these builds should be
used for testing purposes only, and not for production systems.
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In [52]:  for item in all:
print(item.find("h4",{"class","propPrice”}).text.replace("\n","").replace(" ",""))
print(item.find_all("span”,{"class","propAddressCollapse”})[@].text)
print(item.find_all("span",{"class","propAddressCollapse”})[1].text)
try:

print(item.find("span”,{"class","infoBed"}).find("b").text)

ept:
print(None)’

.print(ite-.find("span",{"class",'infoSqFt")) .find("b").text)
print('lo.e)

try:
print(item.find("span”,{"class","infovalueFullBath"}).find("b").text)
except:
print(None)

try:
print(item.find("span”,{"class","infovalueHalfBath"}).find("b").text)

print(None)
for column_group in

print(" ")

$725,000

@ Gateway

Rock Springs, WY 82901
None

None
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In [6]: from pandas_datareader import data
import datetime
In [14]: start=datetime.datetime(2016,3,1)
end=datetime.datetime(2016,3,10)
df=data.DataReader(name="G00G",data_source="yahoo",start=start,en
df
out[14]:

/18.679993
03.04 | 714989990 716.489990  706.020020 | 710.890015 | 1967900 | 710.890¢
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scriptLpy
1 from flask import Flask, render_template

app=Flask(__name__)

@app.route('/")
def home():
return render_template(“"home.html"™)

@app.route('/about/")
def about():
return render_template("about.html™)

if _ name_ =="_main__ ":
app.run(debug=True)

8
Windows PowerShell
Copyright (C) 2009 Microsoft Corporation. All rights reserved.

PS D:\Dropbox\pp\finance\Demo\mysite> virtual\Scripts\python Demo\script.py
Fatal Python error: Py Initialize: unable to load the file system codec
ImportError: No module named ‘encodings’

Current thread 0x000012ec (most recent call first):
PS D:\Dropbox\pp\finance\Demo\mysite> pip install virtualenv
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iv class-"cities.">\n<h2>Paris</h2>\n<p>Paris is the capital city of France. It was declared capitai sinceasea.<7p)\n</div>\n\n<
div class="cities">\n<h2>Tokyo</h2>\n<p>Tokyo is the capital of Japan and one of the most populated cities in the world.</p>\n
</div>\n\n</body>\n</html>"

In [6]: soup=BeautifulSoup(c,"html.parser")
In [18]: all=soup.find_all("div",{"class":"cities"})

In [24]: all

Out[24]: [<div class="cities">
<h2>London</h2>
<p>London is the capital of England and it's been a British settlement since 2000 years ago. </p>
</div>, <div class="cities">
<h2>Paris</h2>
<p>Paris is the capital city of France. It was declared capital since 508.</p>
</div>, <div class="cities">
<h2>Tokyo</h2>
<p>Tokyo is the capital of Japan and one of the most populated cities in the world.</p>
</div>]

In [27]: all[e].find_all(“h2")[@].text
Out[27]: ‘London’

In [ ]: for item all:
print
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index.htm l

.container form {
margin: 20px;
}

.container hl {
font-family: Arial, sans-serif;
font-size: 3@px;
color: #DDCCEE;
margin-top: 8@px;
}

.container button {
width:7@px;
height: 3@px;
background-color: steelblue;
margin: 3px;

}

.container input {
width: 2eepx;
height: 1Spx;
font-size: 15px;
margin: 2px;
padding: Spx;
transition: all @.2s ease-in-out;

}
woutput {

display: inline-block;
}

staticymaincss 11
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In [3]: from bokeh.plotting import figure, output_file, show
p=figure(plot_width=500,plot_height=400,tools="pan,resize’',logo=None)
p.title="Earthquake™
p.title_text_color="Orange"
p.title_text_font="times"
p.title_text_font_style="italic"
p.yaxis.minor_tick_line_color="Yellow"

p.xaxis.axis_label="Times"
p.yaxis.axis_label="value"

p.line([1,2,3,4,5],[5,6,5,5,3),1line_width=2,color="red",alpha=0.5)

output_file(“Scatter_plotting.html")
show(p)

In [ ]: from bokeh.plotting import figure, output_file, show
import pandas

df=pandas.read_csv("http://ichart.yahoo.com/table.csv?s=AAPL&a=08b=1&c=2000&d=08e=14f=2010",,parse_dates="Date")
p=figure(width=500,height=500,x_axis_type="datetime")

p.line(df["Date"],df[]))
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London is the capital of England and it's been a British settlement since 2000 years ago.

Paris

Paris is the capital city of France. It was declared capital since 508.

Tokyo

Tokyo is the capital of Japan and one of the most populated cities in the world.
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In [6]: from pandas_datareader import data
import datetime

In [14]: start=datetime.datetime(2016,3,1)
end=datetime.datetime(2016,3,1@)

df=data.DataReader(name="G00G" ,data_source="yahoo",start=start,end=end)

sts9): [ Topm [oigh [Low [clos [voame [Acloss
I

s moooooo
0503

6-03-09 694.000000 705.239990
0510 g0
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<!DOCTYPE html>

<html lang="en"> Collecting height

<title> Data Collector App</title>
<head>
<link href="../static/main.css" rel="stylesheet"> Please fill the entires togﬂ P°P“|lﬁ°ll statistics on hﬁg‘“
</head>
<body>
<div class="container">
<h1>Collecting height</h1>
<h3>Please fill the entires to get population statist
<form action="success.html” method="POST"> ”
<input title="Your email will be safe with us" plac¢ || |
<ipput title="Your data will be safe with us™ placel

<button type="submit"> Submit </button>

main.css .

wiuln. ivom
height: 100%;
background-color: #B886666;

color: #e6ffff
overflow:hidden

text-align: center

.container hl { |
font-family: Arial, sans-serif;
font

font

font-si
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In [1]: import requests
from bs4 import BeautifulSoup

In [3]: r=requests.get("http://www.century2l.com/real-estate/rock-springs-wy/LCWYROCKSPRINGS/")
c=r.content

In [S]: soup=BeautifulSoup(c,"html.parser")

In [6]: all=soup.find_all(“div",{"class":"propertyRow"})

In [7]: all
[lcdiv class="pr Sadw" id="propertyRowREN821201395" onclick="Track.doEvent('Hybrid Mapping', 'Property Center Lane', 'Sele
cta property with brand REN to view details'); document.location.href='/property/@-gateway-rock-springs-wy-82901-REN02120139
s5's™>

<div class="CenterLaneCardBg CardWrapper propertyCard” id="propertyREN@21201395">

<div class="CenterLaneCard propertyCard">

<div class="CardThumb">

<div class="landscapeThumbContainer">

<a href="/property/0-gateway-rock-springs-wy-82901-REN@21201395"><img class="fullListMain" rel="http://www.century2l.com/lis
thub/thumb/13@x98/photos . listhub.net/FCBRIY/20156419/1?1m=20151103T230938" src="/images/imageloading.gif"/></a>

</div>

</div>

<h4 class="propPrice">

$725,000
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accpy backend.py

- - - D I it

self.filepath=filepath
with open(filepath, 'r') as file:
self.balance=int(file.read())

8 def withdraw(self, amount):
self.balance=self.balance - amount

def deposit(self, amount):
self.balance=self.balance + amount

def commit(self):
with open(self.filepath, ‘'w') as file:
file.write(str(self.balance))

class Checking:

def _ init_ (self):
Account.__init_ (self, filepath)

checking=Checking()

=]
File "account\\acc.py”, line 23, in <module>
checking=Checking()
File "account\\acc.py”, line 21, in __init__
Account.__init__ (self, filepath)
NameError: name 'filepath' is not defined
PS D:\Dropbox\pp\classes\Demo>
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Lecturel-Face.py

import cv2

face_cascade=cv2.CascadeClassifier("

img=cv2.imread("” to.jpg")

gray_img=cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)

o

faces=face_cascade.detectMultiScale(gray_img,

print(type(faces))
print(faces)

cv2.imshow( "Gray",gray_img)

cv2.waitKey(

astroyAllWindows()

Windows PowerShell
Copyright (C) 2089 Microsoft Corporation. All rights re

PS D:\pp\image_processing\Demo\Lecture 1-Face-Detection
PS D:\pp\image_processing\Demo\Lecture 1-Face-Detection
<class ‘numpy.ndarray’>

[[155 83 382 382]]

PS D:\pp\image_processing\Demo\Lecture 1-Face-Detection\Demo>
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D:\Dropbox\pp\f lask_and_databhases\Demo>heroku login
Enter your Heroku credentijals.
Email:
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Notlpy protmm ] layouthimi
<!DOCTYPE html>
<html>
<head>
4 <title>Flask App</title>
<link rel="stylesheet" href="{{url_for('static',filename="css/main.css")}}"
</head>
<body>
<header>
<div class="container">
<hl class="logo">Ardit's web app</h1>
<strong><nav>
<ul class="menu">
<li><a href="{{ url_for('home') }}">Home</a></1i>
<li><a href="{{ url_for('about') }}">About</a></1i>

</ul>
</nav></strong>
eldiuy
=
* Debugger pin code: 384-316-895
127.0.8.1 - - [84/Apr/2016 14:36:41] “GET / HTTP/1.1" 200 -
127.0.0.1 - - [84/Apr/2016 14:36:42] “GET /static/css/main.css HTTP/1.1" 200 -
127.0.8.1 - - [04/Apr/2016 14:36:43] “GET /favicon.ico HTTP/1.1" 404 -
127.0.8.1 - - [04/Apr/2016 14:36:47] “GET / HTTP/1.1" 200 -
127.0.0.1 - - [84/Apr/2016 14:36:48] “GET /about/ HTTP/1.1" 200 -

* Detected change in 'D:\\Dropbox\\pp\\finance\\Demo\\mysite\\Demo\\scriptl.py', reloading
* Restarting with stat

* Debugger is active!

* Debugger pin code: 304-316-095
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In [1]: from bokeh.charts import Scatter, output_file, show
import pandas

df=pandas.DataFrame(columns=["X","Y"])

dF["X"]=[1,2,3,4,5]

af["Y"]=[5,6,4,5,3]

p=Scatter(df, x="X", y="Y", title="Temperature Observations",xlabel="Day of observations"”, ylabel="Temperature")
output_file("Scatter_charts.html")

show(p)

In [ ]: from bokeh.plotting import figure, output_file, show

p=figure plot_width=500, Ilot_heightnweb
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In [12]: from bokeh.charts import Scatter, output_file, show
import pandas

df=pandas.DataFrame(columns=["X","Y"])

df["x"]=[1,2,3,4,5]

df["v"]=[5,6,4,5,3]

p=Scatter(df, x="X", y="Y", title="Temperature Observations",xlabel="Day of observations", ylabel-"Temrature"Id\
output_file("Scatter_charts.html",mode="inline")

show(p)

In [7]: from bokeh.plotting import figure, output_file, show
p=figure(plot_width=500,plot_height=400)
p.title="Earthquake"”
p.title_text_color="Orange"
p-title_text_font="times"
p.title_text_font_style="italic"

p.yaxis.minor_tick_line_color="Yellow"

p.xaxis.axis_label="Times"
p.yaxis.axis_label="value"

p.circle([1,2,3,4,5],[5,6,5,5,3),size=[i*2 for i in [8,12,14,15,20]],color="red",alpha=0.5)

output_file(“Scatter_plotting.html")
show(p)
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w1 SalydR LUypeET LEAUSeSs 7

0 body {

1" background-color: #fefof2;

12 margin: @;

13 padding: @;

7] font-family: "Open Sans", "Helvetica Neue", Helvetica, Arial, sans-serif;
15

18 }

14 div {

8 width: 600px;

19 margin: Sem auto;

padding: S5@px;
background-color: #fff;
border-radius: lem;

}

a:link, a:visited {
color: #38488f;
text-decoration: none;

21
2

23

24

25

28

27 }

28 | @media (max-width: 7@@px) {

2% | body

30 background-color: #fff;
3 }

2 div {

33 width: auto;

M margin: @ auto;
35 border-radius: @;
8 padding: lem;

37

38

3

0

D,
</style>
</head>

[ <%
"

o
1

h1

This domain is established to be used for illustrative examples in documents. You

>Example Domain

domain in examples without prior coordination or asking permission.</f

»><a href="http www .iana.org/domains/example”>More information a 2

58&8S538063%
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motion_detector.py .

v < import cv2, time
R
n 3 first_frame=None
n e
‘n' T

B motion_detector.py

while True

check, frame = video.read()

2.destroyAl

[212 208 204 ..., 124 157 204]
[205 206 199 ..., 105 108 165]]
125

PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector>
4 B






OEBPS/image_rsrc1GE.jpg
iRV A RVME | AUVILE | IVU

"Highest Overall Satisfaction for First-Time and ta
Repeat Home Buyers and Sellers, Two Years in a Row." 1






OEBPS/image_rsrc1GP.jpg
S i i ome st Vel g b e o el s T i | o e gt ) ) o i M Sty oo o &

In [45]: for item in all:
print(item.find("ha",{"class", "propPrice"}).text.replace("\n","").replace(" ,""))
print(item.find_all("span”,{"class","propAddressCollapse”})[@].text)
print(item.find_all("span”,{"class","propAddressCollapse”})[1].text)

try:
print(item.find("span”,{"class","infoBed"}).find("b").text)
p-;s

try:

print(item.find("span”,{"class", "infoSqFt"}).find("b").text)

except
pass

try:
print(item.find("span”,{"class","infovalueFullBath"}).find("b").text)

pass 10

print(" ")
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<!DOCTYPE html> !

<html lang="en"> I\
<title> Data Collector App</title> ‘
<head>
<link href="../stat 5 1="stylesheet"> H H
i Collecting height
<body>

<div class="containe

Please fill the entires to get population statistics on height

<h1>Collecting height</h1>
<h3>Please fill the entires to get population statist
<form action="success.html” method="POST"> .1
<input title= r i be safe with us" place
13 <input title= » data be safe with us" place
<button type="submit"> Submit </button> _
WargLn. Sopa

.container input
th: 35@px

height: 15px

font-si 15px

mar,

in: 2px
padding: 2@px

33 transition: all ©.2s ease-in-out

= x |
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template, reque e

inatim html 1
vim B tle > title
head
Flask( ame ink href="../static/main.css"
</head
| @app.route("/" body
> f index() div class="container’
urn r d 1 hl
B pp.ver h3>F ur SV file. The values containit
@app.route('/success-table’, metho ST rm acti url_f success le d
jef success_table input type="file" accept=".csv" name="file
f request od: POST buttc e=" Submit buttor
f request.files['file form
if=pandas.read fil div cla utput”
apply(lambda x: x.1 if else No di
] lambda x: x.longitude if x != None else None di
body
ndex=None htm
df.to_html(), btr html
@app. route("/down ]
download
. eturn send_file(" oded l achment -C , as_attachment
if _pame_=="_ma
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face_detector.py s

import cv2

face _cascade=cv2.CascadeClassifier("haarcascade frontalface default.xml")

img=cv2.imread("photo. jpg")
gray_img=cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)

cv2.imshow("Gray”,gray img)
cv2.waitKey(®8)

10 cv2.destr
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&N C:\Windows\system32\cmd.exe - on app.py = L= |

ebughelpers.py"”, line 84, in __getitem___
raise DebugFilesKeyError{(request, keyd
f lask.debughelpers. DebugPilesKeyError You tried to access the file "file" in th
e request files dictionary but it does not exist. The mimetype for the request
is “application/x—www—form—urlencoded" instead of “multipart/form—data' which me
ans that no file contents were transmitted. To fix this error you should provid
e enctype="multipart/form—data" in your form.

Ihe brouwser instead transmitted some file names. This was submitted: "Sample.csv

127.0.8.1 - — [28/May/2816 19:12:371 “GET /success?__debugger__=yes&cmd=resource
&f =style.css HTTP/1.1" 2080 -

127.8.0.1 - - [28/May/2016 19:12:371 “GET /success?__debhugger__=yes&cmd=resource
&f =jquery.js HITP/1.1" 20808 -

127.86.0.1 - - [28/Hay/2016 19:12:371 “GET /success?__debugger__=yes&cmd=resource
&f—debugger Js HTTP/1.1"Y 200 -

127.0.6.1 — = [28/Hay/2016 19 12:371 “GET /success?__debugger__=yes&cmd=resource
&f =ubuntu.ttf HTTP/1.1" 20

127.08.8.1 - - [28/Hay/2016 19 12 3?71 “GET /success?__debhugger__=yes&cmd=resource
&f =console.png HTITP/1.1" 2

127.8.8.1 - - [28/May/2016 19 14 491 “GET ~/ HTTP,/1.1" 20808 -

{FileStorage: ’Sample.csv’ (’application/vnd.ms—-excel’)>

{class ’werkzeug.datastructures.FileStorage’>

127.&.0*1 - — [28/May/2016 19:14:541 "POST /success HITP/1.1" 200 -

I R R R R R R R R R R R RRBRRRRRRRRRRrRRREEEEEEBEEREBDDBSESSSmm—
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e
)el motion_detector.py

t1rst_trame=None
video=cv2.VideoCapture(8)

while True:
check, frame = video.read()

gray=cv2.cvtColor(frame,cv2.COLOR_BGR2GRAY)
gray=cv2.GaussianBlur(gray,(21,21),0)

if first_frame is None:
first_frame=gray
continue

delta_frame=cv2.absdiff(first_frame,gray)

cv2.imshow("Capturing”,gray)
21 cv2.imshow(dz1ta_frame)

key=cv2.waitKey(1)
print(gray)

if kav==ardl'n"\-
=]
File ".\motion_detector.py”, line 21, in <module>
cv2.imshow(delta_frame)
TypeError: Required argument 'mat’' (pos 2) not found
PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector> l
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18

. app_ver2.py

from fla import Flask, render_template, request, send _file
from geopy.geocoders import Nominatim

import pandas

app=Flask(__name_ )

@app.route("/™)
def index()

eturn render_template("index.html"

@app.route('/success-table’, method

'POST'])
def success_table():

if request.method=="POST":

equest.files['file’']
df=pandas.read_csv(file)
gc=Nominatim()

df["coordinates"”]=df[ "Address"].apply(gc.geocode)

df['Latitude'] = df['coordinaties’].apply(lambda x: x.latitude if
ply(lambda x: x.lon

None else None)

ordinates"]

df['Longitude'] = df] ude if x != None else None)

df=df.drop("coordinates"”,1)

df.to_csv("uploads/geocoded.csv", index=None)

return render_template(

ndex.html”, text=df.to_html( btn="download.html")

@app.route(”/download-file/")
def download():

return

attachment filename='yourfile.csv', as attachment=True)

_main

app. run(debug=True
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Super Geocoder

Please upload your CSV file. The values containing addresses should be in a column named address or Address

Choose File [NECRIMEE “i::g
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vy ¥
3(db.Model):

lename__="data"

.Column(db.Integer, primary_key=True)

=db.Column(db.String(128), unique=True)
t_=db.Column(db.Integer)

_init_ (self, email , height ):

=1f.email_=email_
=1f.height_=height_

1 render_template("index.html")

/success”, methods=['POST'])

ss():

juest.method=="POST" :

nail=request.form["email_name"]

sight=request.form[ "height_name"]

=nd_email(email, height)

f db.session.query(Data).filter(Data.email_==email).count() == @:
data=Data(email,height)
db. session.add(data)
db. session.commit ()
average_height=db.session.query(func.avg(Data.height_)).scalar(])
print(average_height)
return render_template("success.html")

2 render_template('index.html’,

"Seems like we've got something from that email address already!")

' main__

sbug=True

Thank you for your submission!
You will receive an email with the survey results shortly.

e - python app.py

Cvirtuald D:\Drophox\pp\flask_and da:abaaes\beno)python app.py
D Dropbox\pp\flask and_databases\Demo\virtual\lib\site—packages
R L 80@: UserWarning: SQLALCHEMY_TRACK_MODIFICATIONS al
overhead and w 11 be disabled by default in the future. Set it [E
ess this warning
warnings. warn( SQL“LCMEHY _TRACK_MODIFICATIONS adds significant
ll,ge disabled by default in the future. Set it to True to supp

»* Running on http://127.0.0.1:50008/ (Press CTRL+C to quit)

»* Restarting with stat
D: \Drophox\pp\flask and_databases\Demo\virtual\lib\site-packages

808: UserWarning: SQLALCHEMY_TRACK_MODIFICATIONS al

overhead and w 11 be disabled by default in the future. Set it
ess this warning

warnings. warn( SQLRLCHEHY _TRACK_MODIFICATIONS adds significant
11 Ee disabled by default in the future. Set it to True to supp

* Debugger 1s active?

»* Debugger pin code: 339-266-668

127.0.8.1 - — [18/Apr/2016 20:36:04]1 “GET ~ HITP/1.1" 200 -

27 - = [18/Apr/2016 20:36:841 "GET /static/main.css HTTP/
ELECT aug(data height_> AS avg_1

FROM data

127.8.8.1 - - [18/Apr/2016 28:36:391 "POST /success HITP/1.1" 20|
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In [1]: from bokeh.charts import Scatter, output_file, show
import pandas

df=pandas.DataFrame(columns=["X","Y"])

df["x"]=[1,2,3,4,5]

df["Y"]=[5,6,4,5,3]

p=Scatter(df, x="X", y="Y", title="Temperature Observations",xlabel="Day of observations"”, ylabel="Temperature")
output_file("Scatter_charts.html")

show(p)

In [6]: from bokeh.plotting import figure, output_file, show

p=figure(plot_width=500,plot_height=400)

p.title="Earthquake"
p.title_text_color="0Orange"

h p.t:ltle text, font- ‘times"
p.title_text_ - font _style="italic"

p.circle([1,2,3,4,5],[5,6,5,5,3),size=[i*2 for i in [8,12,14,15,20]],color="red",alpha=0.5)

output_file(“Scatter_plotting.html")
show(p)
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' ST

from motion_detector import df
from bokeh.plotting import figure, show, output_file
from bokeh.models import HoverTool, ColumnDataSource

df["Start_string"]=df["Start"].dt.strftime("XY-%m-%d %H:%M:%S")
df["End_string”]=df[“End"].dt.strftime("XY-%Zm-%d %H:XM:%S")

cds=ColumnDataSource(df)

p=figure(x_axis_type="datetime’, height=100, width=500, responsive=True,title="Motion Graph™)
p.yaxis.minor_tick_line_color=None
p.ygrid[@].ticker.desired_num_ticks=1

hover=HoverTool (tooltips=[("Start","@Start"™), (“End","@End")])
p.add_tools(hover)

18 g=p.quad(left="Start_string”,right="End_string",bottom=8,top=1,color="green",source=cds)

=] O v x
[datetime.datetime(2016, 3, 20, 14, 17, 25, 483569), datetime.datetime(2016, 3, 20, 14, 17, 26, 336618), datetime.datetime(2016, 3, 20, 14
, 17, 27, 638693), datetime.datetime(2016, 3, 20, 14, 17, 28, 348733), datetime.datetime(2016, 3, 20, 14, 17, 29, 104776), datetime.dateti
me(2016, 3, 20, 14, 17, 29, 484794)]

PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector> python plotting.py

[e, e]

[datetime.datetime(2016, 3, 20, 14, 21, 21, 728368), datetime.datetime(2016, 3, 20, 14, 21, 22, 174394), datetime.datetime(2016, 3, 20, 14
, 21, 25, 442581), datetime.datetime(2016, 3, 20, 14, 21, 25, 890606), datetime.datetime(2016, 3, 20, 14, 21, 27, 304687), datetime.dateti
me(2016, 3, 20, 14, 21, 27, 704710)]

PS D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector>
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None
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None
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None

try:
d["Area"]=item. find("span", {"class", "infoSqFt"}).Find("b"). text

except:
d["Area"]=None

try:
d["Full Baths"]=item.find("span",{"class","infovalueFullBath"}).find("b").text
d["Full Baths"]=None

try
d["Half Baths"]=item.find("span”,{"class","infoValueHalfBath"}).find("b").text

d["Half Baths"]=None
for column_group in item.find_all("div",{"class":"columGroup"}):
for feature_group, feature_name in zip(column_group.find_all("span",{"class":"featureGroup"}),colum_group.find_all("span”,{"class": "featurel
if "Lot Size" in feature_group.text:
d["Lot Size"]=feature_name.text
I.lppe«d(d)

000
tewa,
Springs, WY 82901

900
wWinchester Blvd.
Springs, WY 82901
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File Edit View Insert Cell Kernel Help

B+ @B 4 ¥ N B C|cCoe v Cell Toolbar: None v

start=datetime.datetime(2016,3,1)
end=datetime.datetime(2016,3,10)

df=data.DataReader (name="GO0G",data_source="yahoo",start=start,end=end)
df

ofsl: |  [Open [Wigh [Low [Close |

[Vobume |
Do | | [ | I

-
o[ i e

rc0n e 27 105 77 e i
rizezor

In [9]: df.index[df.Close > df.Open]
Out[9]: DatetimeIndex(['2016-03-01', '2016-03-08', '2016-03-09', '2016-03-10'], dtype="datetime64[ns]’, name='Date’, freqg=None)

In [4]): p=figure(x_axis_type='datetime’', width=1000, height=300)
p.title="Candlestick Chart"
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Super Geocoder

Please upload your CSV file. The values containing addresses should be in a column named address or Address

Choose File R[N E] m

D Address Name Employees Latitude Longitude
0 1 3666 21st St San Francisco CA 94114 USA Madeira 8 37.756489 -122 429343
1 2| 735 Dolores St San Francisco CA 94119 USA |Bready Shop 15 NaN NaN

2 3 332 Hill St San Francisco California 94114 USA| Super River 25 37.755725-122.428601
3 4 3995 23rd St San Francisco CA 94114 USA | Ben's Shop 0 37.752965 -122.431714
4 5 1056 Sanchez St San Francisco California USA | Sanchez 12 37.752146 -122.429815

SR

—
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21

motion_detector.py .
gray=cv2.GaussianBlur(gray,(21,21),0)

if first_frame is None:
first_frame=gray
continue

delta_frame=cv2.absdiff(first_frame,gray)
thresh_frame=cv2.threshold(delta_frame, 38, 255, cv2.THRESH_BINARY)[1]
thresh_frame=cv2.dilate(thresh_frame, None, iterations=2)

(_,cnts,_)=cv2.findCountours(thresh_frame.copy(), cvh
cv2.imshow("Gray Frame",gray)

cv2.imshow("Delta Frame”,delta_frame)
cv2.imshow("Threshold Frame”,thresh_frame)

key=cv2.waitKey(1)
print(gray)

nnintldalta Fraoma)
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df=pandas.DataFrame(1)

In [20]: df

N S e ) T e (e (2
0 [oGoonar—[oorNoreNore__[Nore [ ook Spon ezt v [s2200)
1 o VinchsorsisJhore[¢_[&[Nore [ RookSpon Wy ezt 021 Ares 200

2 255 Sty [sore[s s |1 [Rookspmon Wy 2ot [onier v2 A [s75 00
N N ) O EN e e X ] 2
i [T omt Ao [s28[e_[5[Nore [Rookopmon wrezor o3¢ s _[s55500)
v oo Joem[s 5 [hors ook spng 1 2501 [ 12 A [5000
e N = O R N ) (N
2 Ererdosion [172]5 [ [ors [Rookopmon wremi[uner 12/ 25000
v ove 1]t 2 [ore ok som Wy ez [o77 A _[s25250
2

343 Via Rucce _ Rock Springs, WY 82901(0.16 Acres  [$219,900

10| 913 Madison Dr 1344|3 None Rock Springs, WY 82901 | Under 1/2 Acre, | $209,000

In [21]: df.to_csv("Output.csv")
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In [18]:

In [21]:
out[21]:

In [12]:

date_decrease

DatetimeIndex(['2016-03-02', '2016-03-03', '2016-03-04', '2016-03-07'], dtype='datetime64[ns]', name='Date’, freq=None)

p=figure(x_axis_type='datetime', width=1000, height=300)
p.title="Candlestick Chart"

hours_12=12*60*60*1000

p.rect(df.index[df.Close > df.Open], (df.Open+df.Close)/2,
hours_12, abs(df.Open-df.Close),fill_color="green",line_color="black")

p.rect(df.index[df.Close < df.Open], (df.Open+df.Close)/2,
hours_12, abs(df.Open-df.Close),fill_color="red",line_color="black")

output_file("CS.html")
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To draw arbitrary rectangles by specifying a center point, a width, height, and angle, use the rect() glyph function:

from math import pi
from bokeh.plotting import figure, show, output_file

output_file('rectangles_rotated.html')
p = figure(width=40@, height=400)

p.rect(x=[1, 2, 3], y=[1, 2, 3], width=8.2, height=48, color="#CAB2D6",
angle=pi/3, height_units="screen")
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In [1]: from bokeh.charts import Scatter, output_file, show
import pandas

df=pandas.DataFrame(columns=["X","¥"])

df["x"]=[1,2,3,4,5]

df["Y"]=[5,6,4,5,3]

p=Scatter(df, x="X", y="Y", title="Temperature Observations",xlabel="Day of observations"”, ylabel="Temperature")
output_file("Scatter_charts.html”,mode="inline")

show(p)

In [2]: from bokeh.plotting import figure, output_file, show I
p=figure(plot_width=500,plot_height=400, tools="pan,resize’, logo=None)
p.title="Earthquake"
p.title_text_color="Orange"”
p.title_text_font="times"
p.title_text_font_style="italic"
p.yaxis.minor_tick_line_color="Yellow"

p.xaxis.axis_label="Times"
p.yaxis.axis_label="vValue"

p.circle([1,2,3,4,5],[5,6,5,5,3],size=[i*2 for i in [8,12,14,15,20]],color="red",alpha=0.5)

output_file("Scatter_plotting.html™)
show(p)
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In [1]: import requests
from bs4 import BeautifulSoup

In [3]: r=requests.get("http://pythonhow.com/example.html")
c=r.content

In [S]): |c

Out[5]: b'<!DOCTYPE html>\n<html>\n<head>\n<style>\ndiv.cities {\n background-color:black;\n color:white;\n margin:20px;\n
padding:2@px;\n} \n</style>\n</head>\n<body>\n\n<hl align="center"> Here are three big cities </h1>\n\n<div class="cities">\n<h
2>London</h2>\n<p>London is the capital of England and it\'s been a British settlement since 2000 years ago. </p>\n</div>\n\n<d
iv class="cities">\n<h2>Paris</h2>\n<p>Paris is the capital city of France. It was declared capital since 5@8.</p>\n</div>\n\n<
div class="cities">\n<h2>Tokyo</h2>\n<p>Tokyo is the capital of Japan and one of the most populated cities in the world.</p>\n
</div>\n\n</body>\n</html>"

In [ ]: soup=BeautifulSoupic,"html.parser”
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lask.ext
email
k email
app=Flask )
app.config[ 'SQLALCHEMY DATABASE_URI']='postgresql

23@localhost/height_collector

db=5Q

jer_template("index.html"

apF ite("/succes

=[ ‘POS

orm[ "email_name"]

eight_name"]

/postgres :postgresl

Gmail - o 1-50 of 1,272

_ e st ) Social KD ® Pro

Inbox (671) Your password chang
Starred
ope

Create mark

D:\Dropbox\pp\f lask_and_databhases\Demo>virtual\Scripts\activate.bat
Cvirtual) D:\Drophox\pp\flask_and_databases\Demo>
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&

_bz2.pyd
_ctypes.pyd
_ctypes_test.pyd
_decimal.pyd
_elementtree.pyd
_hashlib.pyd
_lzma.pyd
_msi.pyd
_multiprocessing.py!
_overlapped.pyd
_socket.pyd
_sqlite3.pyd
_ssl.pyd
_testbuffer.pyd
_testcapi.pyd

_testimportmultiple.g

_testmultiphase.pyd
_tkinter.pyd
activate.bat
Activate.psl
deactivate.bat
easy_install.exe

easy_install-3.5.exe

5 opencv_ffmpeg310.dil

pip.exe

pip3.5.exe

C:\Windows\system32\cmd.exe

ID : \Drophox\pp\f lask_and_databases\Demo>pip install virtualenv -
Requirement already satisfied (use ——upgrade to upgrade): virtualenv in c:\users|g
marius.grete—pc\appdataNlocal\prograns\python\python35-32\1lib\site—packages
( N 1 T j ower ]

T
D:\Dropbox\pp\f lask_and_databases\Demo>python —m venv virtual

D:\Drophox\pp\f lask_and_databases\Demo virtual\Scripts\activate
(virtual) D:\Dropbox\pp\flask_and_databases\Demo>python
Python 3.5.1 <(v3.5.1:37a@7cee5969, Dec 6 2015, 91:38:48) [MSC v.1908 32 bit
el>] on win32
Y, Ycopyright", “credits'

or “license" for more information.

(virtual) D:\Dropbox\pp\flask_and_databases\Demodvir
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In [ ]: bokeh.models
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‘prim(ite-.find("spun',{'class", "infoBed"}).find("b").text)
except:
print(None)

try:
print(item.find("span”,{"class","infoSqFt"}).find("b").text)

print(llooe)

try:
print(item.find("span",{"class","infoValueFullBath"}).find("b").text)

pr;nt(lln.e)

print(item.find("span”,{"class", "infovalueHalfBath"}).find("b").text)

print(None)
for column_group in item.find_all("div",{"class":"columnGroup"}):
#print(column_group)
for feature_gi feature_name in zip(column_group.find_all("span",{"class";"featureGroup"”}),column_group.find_all("span”,{"class":"featureName"})):
print(featu roup.text, feature_name.text)
print(" ")

File “<ipython-input-13-ad422ca2773d>", line 26
for feature_group, feature_name in zip(column_group.find_all("span",{"class";"featureGroup"}),column_group.find_all("span”,
{"class": "featureName"})):

SyntaxError: invalid syntax
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In [2]: from pandas_datareader import data
import datetime
from bokeh.plotting import figure, show, output_file

start=datetime.datetime(2016,3,1)
end=datetime.datetime(2016,3,10)

df=data.DataReader(name="G00G" ,data_source="yahoo",start=start,end=end)

Inf J: p=figq:re(x_axis_type='datetine', width=1000, |
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©  print(img.ndim)

10 resized_image=c\|

1. cv2.imshow("Gal:||

wz.lurites"ca]
cv2.waitkey(0)

cv2.destroyAllWil| -

(1485, 990)
2

PS D:\pp\image_proces ‘

<class ‘numpy.ndarray

[[14 18 14 ..., 20 19|

[12 16 12 ..., 20 1f
[12 13 16 ..., 14 24
[e @ @..., 5
[® 6 ® ..y 2
(8 & 2o 2
(1485, 990)

2

TEEITTEY

scriptl.py
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In [61]: p=figure(x_axis_type='datetime', width=1000, height-BOO,Iresponsive-h
p.title="Candlestick Chart"
p.grid.grid_line_alpha=0.3

hours_12=12*60"60*1000
p.segment(df.index, df.High, df.index, df.Low, color="Black")

p.rect(df.index[df.Status=="Increase"],df .Middle[df.Status=="Increase"],
hours_12, df.Height[df.Status=="Increase"],fill_color="#CCFFFF",line_color="black")

p.rect(df.index[df.Status=="Decrease"],df.Middle[df.Status=="Decrease"],
hours_12, df.Height[df.Status=="Decrease"],fill color="#FF3333",line_color="black")

output_file("CS.html")
show(p)

ERROR:c:\users\marius.grete-pc\appdata\local\programs\python\python35-32\1ib\site-packages\bokeh\core\validation\check.py:W-1@
1 (NO_DATA_RENDERERS): Plot has no data renderers: Figure, ViewModel:Plot, ref _id: fb98356a-4d71-4fb9-a385-04c8e2489f6e
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In [1]: import requests
from bs4 import BeautifulSoup

In [3]: r=requests.get("http://pythonhow.com/example.html")
c=r.content

In [S]: (€

Out[5]: b'<!DOCTYPE html>\n<html>\n<head>\n<style>\ndiv.cities {\n background-color:black;\n color:white;\n margin:20px;\n
padding:20px;\n} \n</style>\n</head>\n<body>\n\n<hl align="center"> Here are three big cities </h1>\n\n<div class="cities">\n<h
2>London</h2>\n<p>London is the capital of England and it\'s been a British settlement since 2002 years ago. </p>\n</div>\n\n<d
iv class="cities">\n<h2>Paris</h2>\n<p>Paris is the capital city of France. It was declared capital since 508.</p>\n</div>\n\n<
div class="cities">\n<h2>Tokyo</h2>\n<p>Tokyo is the capital of Japan and one of the most populated cities in the world.</p>\n

</div>\n\n</body>\n</html>"
In [6]: soup=BeautifulSoup(c,"html.parser")

In [10]: all=soup.find("div",{"class":"cities"})

In [11]: all

jiv class="cities"

Out[11]:

»London</h2

h2
p>London is

/div>

settlement since 2000 years a

the capital of England and it's been a British
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motion_detector.py

(x, y, w, h)=cv2.boundingRect(contour)
cv2.rectangle(frame, (x, y), (x+w, y+h), (9,255,0), 3)
status_list.append(status)
cv2.imshow("Gray Frame",gray)
cv2.imshow("Delta Frame",delta_frame)
cv2.imshow("Threshold Frame",thresh_frame)

cv2.imshow("Color Frame",frame)
key=cv2.waitKey(1)

if key==ord('q’):
break

42 print(status_list)

video.release()

cv2.destroyAllWindows

PS D:\Dropbox\pp\image processing\Demo\Practice-Building the Motion Detector> python .\motion_detector.py
[e, 0,90 0,0,0,0,0,0,0,0,0,0,80,0,0,0,80,0,0,0,0,0,0,90,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1, 1,1, 1,1, 1, 1,1, 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1, 0, 0, 6,0, 0,06,0,0,0,0,0,0,0,0,0,0,0,0,86,80,

e, 0, 0]
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Organize v Include in library v Share with + New folder

Name ) Date modified Type

. static 5/20/2016 3:26 PM  File folder
a templates 5/20/2016 3:26 PM File folder
o uploads 5/28/20161:10 PM  File folder
o virtual 5/28/2016 10:22 AM  File folder
& | app_verl.py 5/28/2016 10:59 AM  PY File
& | app_ver2.py 5/28/2016 10:59 AM  PY File
& | app_ver3.py 5/28/2016 10:58 AM  PY File
& app_verb.py 5/28/2016 10:59 AM  PY File

Size

1 KB
2KB
2KB
2KB
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In [37]: df.to_csv("Output.csv")

In [39]: base_url="http://vwm.century2l.com/real-estate/rock-springs-wy/LCWYROCKSPRINGS/#t=88&s=""
for page in range(9,30,10):
print(base_url+str(page))
r=requests.get(base_url+str(page))
c=r.content
soup=BeautifulSoup(c, "html.parser"”)
print(soup.prettify )

http://i.coldw
</div>
<div class="propImageURL" style="display:none;">
http://i.coldwellbanker.com/236182/xq2cdgsv6xns4d6s79k7yz8rt0i82
</div>
<div class="propImageURL" style="display:none;">
http://i.coldwellbanker.com/236i82/jf@2phSk6pd24zaam9nhh10nz5i82
</div>
<div class="propImageURL" style="display:none;">
http://i.coldwellbanker.com/236i82/ve263489d08q4rty599w592561i82
</div>
<div class="propImageURL" style="display:none;">
http://i.coldwellbanker.com/236i82/kdsxvrd4ebbg4mpknb8vvBvq80i82
</div>
</div>
</div>
<script>

¥ i
QE;banker.com/236i82/sjsrygéabsBxmganweSreevbeiaz
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& _pycache_ 5/21/201611:19 AM  File folder

& herok_test 4/19/20164:22PM  File folder
o static 4/15/2016 10:02 AM  File folder
& templates 4/15/2016 10:21 AM  File folder
& virtual 4/15/2016 1:49 PM  File folder
w  -gitignore 5/27/2016 7:36 PM  Text Document 1KB
& app.py 5/27/2016 4:09 PM  PY File 2KB

& Procfile 5/27/2016 7:31 PM  File 1KB

wrHLrune

& | requirements.bt 5/21/20167:27PM  Text Document 1KB
&  runtimed 5/27/2016 7:31 PM  Text Document 1KB

& send_email.py N 5/21/201611:19 AM  PY File 1KB
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In [4]: from bokeh.charts import Scatter, output_file, show
import pandas

df=pandas.DataFrame(columns=["X","Y"])

df["x"]=[1,2,3,4,5]

df["v"]=[5,6,4,5,3]

p=Scatter(df, x="X", y="Y", title="Temperature Observations",xlabel="Day of observations", ylabel="Temperature")
output_file("Scatter_charts.html")

I

show(p)
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from motion_detector import df
from bokeh.plotting import figure, show, output_file

p=figure(x_axis_type="datetime', height=188, width=580, responsive=True,title="Motion Graph")
p.yaxis.minor_tick_color=None
p.ygrid[@].ticker.desired_num_ticks=1

q=p.quad(left=df["Start"],right=df["End"], bottom=0, top=1,color="green")

1o  output_file("Graphi}html")
show(p)

0 v x
File "C:\Users\Marius.Grete-PC\AppData\Local\Programs\Python\Python35-32\1lib\site-packages\bokeh\model.py"”, line 83, in _ init__
super(Model, self)._ init_ (**kwargs)
File "C:\Users\Marius.Grete-PC\AppData\Local\Programs\Python\Python35-32\1ib\site-packages\bokeh\core\properties.py”, line 701, in _ ini

setattr(self, name, value)
File "C:\Users\Marius.Grete-PC\AppData\Local\Programs\Python\Python35-32\1lib\site-packages\bokeh\core\properties.py”, line 722, in _ set
ttr_

(name, self._class__._name__ , text, nice_join(matches)))
ttributeError: unexpected attribute ‘responsoive’ to Figure, similar attributes are responsive
S D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector> python plotting.py
e, o]
datetime.datetime(2016, 3, 20, 12, 38, 19, 63831), datetime.datetime(2016, 3, 20, 12, 38, 19, 965883), datetime.datetime(2016, 3, 20, 12,
38, 22, 81004), datetime.datetime(2016, 3, 20, 12, 38, 22, 812045), datetime.datetime(2016, 3, 20, 12, 38, 24, 776158), datetime.datetime
2016, 3, 20, 12, 38, 25, 434195)]
S D:\Dropbox\pp\image_processing\Demo\Practice-Building the Motion Detector>
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[ Data Collector App

« C [} localhost:

Thank you for your submission!

1 -1 6:461 “"GEI ~/ HTITP/1.1" 280
You will receive an email with the survey results shortly. ||! -1 581 “GET /success HITP/1.1" 208
1 1 481 “"POST /success.html HTTP/1.1" 484
127.0.0.1 [15/Apr/; A1 “GET / HTTP/1 200
127.9.0.1 [15/Apr/2016 15 261 “POST ccess HTITP/1.1" 485
= Detected change in ’D:\\Drophox\\pp\\flask_and_databases\\Demo\\app.py’, relo
ading
| % Restarting with stat
» Debugger is active?
» Debugger pin code: 339-266-668
127.0.0.1 [15/Apr/2@16 15:29:391 “POST /succ HTTP/1.1" 200

k_and_databas

* Detec
ading

» Restarting with stat
* De is activ
» Debugger pin code
127.0.8.1 [15/Apr
aBa.cd

ced change in ’D:\\Dropbox\\pp\\flas

\\Demo\\app.py’ . relo

266-668
15:36:321 “GET ~ HITP/1.

200

9.0.1 [15/Apr/20816 15

6:451 “PO

T /suce HTTP/1.1" 208 -
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u\

34

accpy .
type="checking”

def __init_ (self, filepath, fee):
Account.__init_ (self, filepath)
self.fee=fee

def transfer(self, amount):
self.balance=self.balance - amount - self.fee

jacks_checking=Checking("account\\balance.txt", 1)
jacks_checking.transfer(100)
print(jacks_checking.balance)
jacks_checking.commit()

john.@_dlecking-checking( “account\\balance.txt", 1)
checking.transfer(100)

print(checking.balance)

checking.commit()

Class

Object instance
Instance variable
Class variable
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soup=BeautifulSoup(c, "html.parser”)
all=soup.find_all("div",{"class":"propertyRow"})

all[@].find("h4",{"class":"propPrice"}).text.replace("\n","").replace(” ","")

In [29]: all

-

0ut[29]: [<div class="propertyRow" id="propertyRowREN@21201395" onclick="Track.doEvent('Hybrid Mapping', 'Property Center Lane', ‘Sele
ct a property with brand REN to view details'); document.location.href='/property/@-gateway-rock-springs-wy-82901-REN02120139 a
5%">
<div class="CenterLaneCardBg CardWrapper propertyCard” id="propertyREN@21201395">
<div class="CenterLaneCard propertyCard">
<div class="CardThumb">
<div class="landscapeThumbContainer">
<a href="/property/0-gateway-rock-springs-wy-82901-REN©21201395"><img class="fulllistMain" rel="http://www.century2l.com/lis
thub/thumb/138x90/photos. listhub.net/FCBRWY/20156419/1?1m=20151103T23@938" src="/images/imageloading.gif"/></a>
</div>
</div>
<h4 class="propPrice">

$725,000

<span class="IconPropertyFavoritel6"></span>
</h4>

In [ ]:  for item in all:

prinf|
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€« € localhost

sqlalchemy.exc.IntegrityError

sqlalchemy exc.integrityError: (psycopg?2.integrityError) duplicate key value violates
unigue constraint “data_email__key"
DETAIL: Key (email_)=(a®a.com) already exists.
I Yateger [SOL: "INSERT INTO data (email_, height_) VALUI [emai 3
s S ETURNING data id] [parameters: {'email_": ‘a®a.com’, ‘height_*

height_=db. Column(dk )
eig >Lumn ( Traceback (most recent call last)

@app.route(”
def index():
return render_template("i

is active?!
@app. route(” . pin code: 339-266-668
: 127.8.8.1 [16/Apr/2816 17:24:371 “GET / HTTP/1.1'
def success(): aBa.con 176
if request.method== SELECT data.id AS data_id, data.email_ AS data_email_,
] data
e % st . data.email_ mail__1 )
elgnt=reque: ]l 1 27.8.8.1 [16/Apr/2016 17:24:431 “"POST /success HTTP/1.1" 50
back (most recent call last):
§ . File Drophox\pp\f lask_and_databases\Demo\virtual\lih
print(db.session.query(Data).filter(Data.email_==em bp.py”. line 1836, in . call
datasDat et i oht) self .wsgi_appCenviron, start_response)
e e et LIt i Dropboxuppat lask and. databasesaDemoyirtual\lib
db.session.add(data) ", line 1828, in wsg
db == 1f .make_re ¢self .handle_exceptione))
>0 File Drophox\pp\f lask_and_databases\Demo\virtual\1ib\
line 14@3, in handle_exception
ise(exc_type, exc_value, th)
Drophox\pp\f las s\Demo\virtual\lib\site—
line 33, in rera
e = value
pp-debug= Drophox\pp\f lask_and_databases\Demo\virtual\lib\site
pp.py", line 1817, in wsgi_app

email=request.form["

print(email, height)

return render_template(
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from flask import Flask, render_template, request, send_
from geopy.geocoders import Nominatim
import pandas

import datetime
app=Flask(__name_ )
@app.route("/™)
def index():

return render_template(“index.html")

table'

@app.route(’/su » methods=["'POST"])

def success_table():
global filename

if request.method=="

=request.files[ 'file']

try:

]-apply(gc.geo
s*].apply(lamt
]-apply(la

24 filename=datetime.datetime.now().strftime("
df.to_csv(filename, index=None)
return render_template(“index.html™, text=df
except:
return render_template(“index.html®, text="F
@app.route("/download-file/")
def download

return

file(filename, attachment_filename="'your
i 2

Super Geocoder

Please upload your CSV file. The values containing addresses should be in a column

named address or Address
Choose File LRINEGE] m
ID Address

0 1 3666 21st St San Francisco CA 94114 USA Madeira 8
1 2 735 Dolores St San Francisco CA 94119 USA Bready Shop 15
2 3 332 Hill St San Francisco California 94114 USA Super River 25
3 4 3995 23rd St San Francisco CA 94114 USA = Ben's Shop 10
4 5 1056 Sanchez St San Francisco California USA  Sanchez 12

Name Employees Latitude Longitude

37.756489 -122.429343
NaN NaN
37.755725 -122.428601
37.752965 -122.431714
37.752146 -122.429815





