
Use CherryPy add a web interface to a Python script

 Know When  
 to Hold ’em
We show how to use Python and CherryPy to turn your Raspberry Pi 

and a handy display into your own online poker game. By Scott Sumner

cards [1]. The highest ranked hand wins; see 
the “Poker Hands” box for details. The best 
hand possible is a straight flush. That’s five 
cards in order in the same suit. A straight 
flush from the 10 through the ace is called a 
royal flush. On the opposite end is the high 
card, where the winning hand is literally just 
the highest card in play. All suits are equiva-
lent in poker; if you have a straight flush of 
the 2 through the 7 of hearts and I have a 
straight flush of 2 through 7 of clubs, then 
we have tied.

Betting and Money
Whenever a round of betting occurs the pot 
(combined money of all bets) must end 
“even.” Any player that hasn’t folded must 
have the same amount of money in the pot. 
Players that fold don’t have to put any more 

Poker is a card game that has stood 
the test of time. From the saloons 
of the old west to the starship En
terprise, poker has been found at 

the center of social gatherings. As technology 
evolved, card games found their way into the 
digital realm as well.

In this article, I’ll describe how to turn 
your Raspberry Pi and LCD TV or projector 

into a virtual 
poker table. A 
built-in web in-
terface shows 
your hand 
(your cards) on 
your phone or 
tablet.

the gaMe 
of Poker

Poker ultimately 
comes down to 

creating the best 
possible hand of five 

Here are the poker hands from highest to 
lowest:

•  Straight flush – Five consecutive cards of the 
same suit.

•  Four of a kind – Four cards of the same value.

•  Full house – Three cards of the same value 
plus two cards of the same value (five cards 
total).

•  Flush – Any five cards of the same suit.

•  Straight – Five consecutive cards of any suit.

•  Three of a kind – Three cards of the same 
value.

•  Two pair – Two cards of the same value plus 
two cards of another value (four cards total).

•  Pair – Two cards of the same value.

•  High card – The highest card in play.

Poker Hands
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money into the pot, but they don’t get to re-
trieve what’s already been paid.

Poker Variants
Poker comes in many flavors, including 
draw, stud, and hold ’em. In draw poker, you 
are dealt five cards. After a round of betting, 
each player elects to trade in from zero to 
four cards. After another round of betting, 
the highest hand wins the pot.

Stud poker deals each player seven cards 
and has a single round of betting. Each 
player must make the best hand possible 
from the seven cards they were dealt.

Hold ’em poker has recently become very 
popular in home play, casinos, and even 
televised events. This is the variety that my 
program emulates. In hold ’em, each player 
is dealt two cards. Then, three cards are 
dealt face up in the middle of the table. 
Each player (mentally) makes the best hand 
possible by combining their hand with the 
cards on the table. After a round of betting, 
a fourth card is added to the table; then, 
there’s another round of betting. This pro-
cess happens once more for a total of five 
cards on the table and one final round of 
betting. Players that haven’t folded then 
show their hands, and the winner is deter-
mined.

CherryPy
CherryPy [2] is Raspberry Pi’s web-savvy 
cousin. It’s a Python module that allows any 
Python class to become a web server. Class 
methods decorated with @cherrypy.expose 
become functions accessible at http://local
host:8080/<functionName>. The method is 
expected to return an HTML string, which 
becomes the output sent to the browser.

Sending data to a CherryPy function is just 
as easy. Method properties become their 
equivalently named GET or POST variables. 
If a variable is missing or the function other-
wise fails to complete, then the standard Py-
thon error output will be returned to the 
browser.

CherryPy allows easy customization, so 
you can set your own hostname and port – 
two of the most commonly requested setup 
changes. It’s also possible to set up a direc-
tory as a traditional web server that simply 
returns static files. This is handy to serve a 
web framework or to set up an initial envi-
ronment with JavaScript and then use Ajax 
functions to communicate with CherryPy 
and Python.

If your program is entirely accessed via its 
web functions, then you can start it by saying

cherrypy.quickstart ( myWebClass() )

Visiting http://  localhost:8080/  helloWorld in 
your browser will now yield whatever 
myWebClass()’s helloWorld function returns.

In my Poker program, however, I want to 
draw on the screen, shuffle cards, and gener-
ally play the game while the web browser 
runs in the background. I do this through 
threading. If I call

cherrypy.quickstart via start_new_thread

it runs concurrently with my main program. 
The call to start_new_thread returns imme-
diately, and my main thread can continue 
what it’s doing while the web server runs in 
the background. By passing a reference to 
my poker class when I start my web class, 
web events can interact with the game.

threading Vs. 
suBProCess
In my code, you’ll find two methods that run 
code in other places: Subprocesses and 
threading. Subprocesses block the program 
while they run. In my case, I’m accessing the 
underlying OS functions iwconfig and ifcon
fig to get network data. Once the command 
finishes, my program picks up where it left 
off and I get the output as a string.

Threading does not block; instead, it starts 
an additional process that runs at the same 
time as the main program. The two processes 
share their namespace so that variables and 
functions can be shared between the two.

Playing the gaMe
To play the game, navigate to the poker direc-
tory then run

sudo python poker.py

After a few seconds, a welcome screen ap-
pears (Figure 1). Make sure you are con-
nected to the same network as the Raspberry 
Pi, then open your web browser and navigate 
to the provided address. You should be 
greeted with a join screen (Figure 2).

The first player will be the dealer. Once all 
players are connected to the game, press 
Deal! and the game begins!

Code Walkthrough
The Poker program is divided up into a few 
classes to handle all of the required tasks. 
Some classes are relatively minor so that vari-
ables can be stored in named properties. Oth-
ers focus on specific game logic, graphics, or 

Figure 1: The join/ welcome screen. As 

players join, their names are listed 

down the left-hand side of the table 

on the screen.

Figure 2: The join screen on my 

phone. Once you enter a nickname, 

you’ll be waiting for the game to 

start! If you’re the dealer, you’ll get a 

Deal! button.
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The play function returns the actual 
game. Because all player’s web browsers 
route through the same function, the first 
task is to find out who I’m currently com-
municating with. The program clears the me 
variable, then loops over the list of hashes 
until it matches the one provided. Then, it 
breaks out of the loop, figures out what to 
send, and ensures that nothing is returned if 
a valid player hash is not located.

The if/elif tree checks the game state 
and returns the appropriate information to 
the player. Right at the top, if I’m the dealer 
and the game is waiting to start, then a DEAL 
button is sent.

If the game state is FLOP, RIVER, or TURN 
then the player’s stats and hand are sent. 
That looks like Figure 3. Finally, if it’s my 
turn to bet, I am sent the HTML that gives 
me my choices (Figure 4).

Next, processBet is the form handler for 
the form that is sent. It passes the bet along 
to the poker game’s processBet function.

The deal function starts a hand. Each 
function called from pokerTable sets up a dif-
ferent game element. Namely, reset clears 
the table and shuffles a new deck of cards, 
deal gives the players their cards, and flop 
deals the initial three community cards. The 
state function is the game state, so it’s reset 
to show that the hand is now in the FLOP 
phase. Finally, setupBets initializes all of the 
players internally so that a round of betting 
can happen.

the gfx Class
The gfx class (lines 82-148) initializes Py-
game [4], loads the card images, and pro-
vides a few utility drawing functions. The 
init function initializes Pygame, sets the 
screen resolution, and stores the reference to 
the screen surface in self.screen.

The program initializes the Pygame font 
module and then creates two font objects 
with the default system font. SysFont says 
“find the closest name match to the name I 
provide.” If nothing is provided, the default 
is used. The values 50 and 30 define the type 
size in pixels (not points).

The next code loads the card images. First, 
the program initializes a dictionary to store 
them, loops through the ranks loading each 
card, and takes care of cards with a named 
(rather than a numeric) value. The pygame.
image.load() lines load the images from disk 
and use pygame.transform.smoothscale to re-
size each of the cards to 200x290 and to con-
vert the surface to match the format of Py-
game’s screen while preserving the alpha 

the web. I’ll go through a lot of the code here, 
but it’s too long to cover in its entirety. You 
can download all the code for this article from 
the Raspberry Pi Geek FTP site [3].

the iMPorts
Imports are Python’s way of bringing in exter-
nal libraries. Here are the libraries Poker uses:
•	 random – Shuffles the deck.
•	 pygame – Draws the poker table on the Pi.
•	 cherrypy – Provides the web framework 

for individual player’s hands to appear on 
their phone or tablet.

•	 thread – Runs the web framework in a sep-
arate process so that the main program can 
continue to run in a non-blocking mode.

•	 hashlib – Calculates MD5 hashes. In 
Poker, it is used to mask a player’s name in 
web traffic.

•	 subprocess – Allows Python to interact 
with the underlying OS. Here I use it to get 
the IP address and SSID currently associ-
ated with the Rasp Pi.

the WeB Class
The web class (lines 8-80) will be passed to 
CherryPy (which I’ll talk about later). Class 
methods are endpoints for web addresses. 
Any function that begins with @cherrypy.ex
pose is accessible via the web interface.

As with any Python class, __init__ gets 
called automatically when the class is instan-
tiated. Line 10 takes the poker Table argu-
ment, which is a reference to the Poker class 
that represents the game itself, and stores it 
in a class variable of the same name. Line 11 
initializes self.playerHash as a dictionary to 
store MD5 hashes. These hashes will be used 
to reference players on web interface rather 
than their nicknames directly.

Just as Apache and most other web servers 
will look for a page named index as the land-
ing point for a directory, CherryPy will look 
for a function named index. Here, a small 
HTML form is presented to the potential 
player asking for a nickname to use in the 
game. Anything returned from a @cherrypy.
expose function is sent to the requesting 
browser.

The join function is called as a form han-
dler for the index function above. It calls the 
Poker class’s newPlayer function and passes 
the nickname of the player, then creates an 
MD5 hash from the player’s nickname. Then, 
the playerHash dictionary is updated with 
the player’s nickname and hash value. The 
HTML that is sent back to the player’s 
browser uses JavaScript to redirect players to 
the actual game screen.

Figure 3: My hand. By combining 

these cards with the cards on the 

table, I have my full hand. I need to 

decide how much I’m willing to bet 

that my combination of cards is the 

best in play.

Figure 4: My turn to bet. I can enter a 

dollar value, stand (not wager any-

thing), or fold.
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channel. The alpha channel gives the cards 
their rounded corners.

Once everything is initialized, I call 
joinTheGame, which shows a welcome screen 
and directs players to the web interface. The 
lines with self.bigFont.render() render in-
structions to join the game; render returns a 
Pygame surface containing the text. Then, 
that surface can be blitted or manipulated 
just like any other Pygame surface.

The drawCard function is a convenience 
function to blit cards onto the screen. Its ar-
guments (position, suit, rank) locate the 
card image in self.cardImages and draw it at 
the location provided by the position tuple. 
Next, drawPlayers lists the players as they 
join the game, and the next few lines initial-
ize the draw location and render and draw 
each player’s information. If the player is the 
dealer (if playerData.dealer), then deal
String is set to "DEALER"; otherwise, it’s 
empty.

The program saves the players’ line posi-
tions in their class instance, which can then 
be used again without recalculating. Each 
player’s data is rendered and blitted, and y is 
incremented for the next player. After all 
players have been plotted, the display flips to 
show everything.

the Player Class
The player class (lines 150-175) represents 
each player in the game. This includes 
money, bet amounts, cards, and flags for 
whether or not they are currently the dealer, 
have placed a bet, or have folded.

The init function initializes all of the play-
er’s variables:
•	 self.name – The player’s nickname.
•	 self.cash – The player’s cash. Change this 

value to start the game with more or less 
cash.

•	 self.hand – The player’s private cards 
stored as tuples in a list.

•	 self.betAmount – The amount the player 
has bet this hand.

•	 self.placedBet – True, if the player has 
had the opportunity to bet (even if they 
didn’t); false otherwise.

•	 self.fold – True, if the player has folded; 
false otherwise.

•	 self.dealer – True, if the player is cur-
rently the dealer; false otherwise.

Each of the class methods is a utility function 
to adjust a player’s stats:
•	 The	credit function increases the player’s 

cash by the given amount.
•	 The	debit function decreases the player’s 

cash by the given amount.

•	 The	bet function increases the player’s bet 
by the given amount.

•	 The	addCard function adds the provided 
card to the player’s hand.

•	 The	reset function clears hand and bet
Amount and sets fold to False. The player 
is now ready for the next hand.

With these functions in place, I can turn my 
attention to game play.

the taBle Class
The table class (lines 177-386) represents 
the poker game itself. It tracks whose turn it 
is and who the dealer is, and it determines 
the hand winner. Much like the other init 
functions, the table’s __init__ sets up the 
variables for the game itself:
•	 self.players is a dictionary of players. 

The key is the player’s nickname.
•	 self.tableCards is a list of cards currently 

visible on the table.
•	 self.state is the current state of the card 

game. "WAITING" signifies that no hand is 
currently in progress.

•	 self.shoe is an instance of the deck() 
class. After initializing the shoe, it is shuf-
fled.

•	 self.pot represents the money currently 
on the table.

the draWPlayerstatus 
funCtion
This function (lines 186-201) is similar to 
drawPlayers discussed earlier in the gfx 
class section. It starts by clearing the player 
information area by drawing a green box 
over it.

Next, it sets up a loop to run over all of the 
players. Each subsequent pair of lines works 
to render a piece of player information. The 
first line creates a text surface by rendering 
from one of the fonts set up when I initialized 
pygame.font and a property of the current in-
stance of the player class. The next line 
checks to see whether the player has folded; if 
so, then the message "FOLDED" is displayed in-
stead of the bet. Finally, the display flips so 
everything is visible.

the neWPlayer funCtion
When a player joins through the web inter-
face, the nickname they provide gets passed 
to the newPlayer function (lines 203-208), 
which is where they get set up in the actual 
game. The player is added to the internal 
players dictionary (self.players); their 
nickname is the key. Then, player() creates 
an instance of the player class, and the play-
er’s nickname is set in the newly created 
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setting up the loop and dealing. The flop 
function (lines 234-247) is the initial deal of 
three cards onto the table. After the function 
handles delivering the cards, it draws them 
on the screen. Note that the three table cards 
come from the same source (deck) as the 
deal function above.

In the next couple of lines, screenX and 
screenY are the initial draw coordinates of 
cards on the screen. Then, the screen is 
filled with the green background color to 
clear it, and a loop over the self.table
Cards list calls drawCard with screenX and 
screenY as a tuple, with crd.suit and crd.
value as its arguments. This will draw the 
associated card graphic on the screen. 
screenX then increments by 210 so that the 
next draw will take place one card 
width+10 pixels away (Figure 5, lower 
half). The drawPlayerStatus() function is 
called to redraw the player information 
since the screen was cleared. Then, the dis-
play flips so everything is visible (Figure 5, 
upper half).

MoVing on
I don’t have room here to cover the long mid-
dle part of the code in detail, and, given 
what I’ve described so far, the functions 
should be fairly self-explanatory.

Briefly, lines 320-375 check for a winner at 
the end of the hand. Then, lines 388-417 
cover the card class, which represents a play-
ing card in the deck. Rather than an __init__ 
class, its variables are simply defined outside 
the scope of any functions. For example, suit 
is a single-letter designation of the card’s suit 
and rank is a numerical designation of the 
card’s value, with aces converted to 1, jacks 
to 11, and so on; value is its “face” value un-
converted.

Next, the deck class (lines 419-447) repre-
sents a full deck of cards. Each set of lines 
inside the loop creates a new instance of the 
card class and adds it to its internal list as a 
specific card in the deck.

The checkHand class (lines 449-664) ac-
cepts as arguments a hand (list of cards) and 
a playerName. It evaluates the hand it is 
given and sets internal properties as to the 
type and rank of the win, cards used in the 
win, and cards left over (called kickers). In 
the next if/elif series, each of the internal 
functions is called to see what type of win 
the hand is (if any). Once a match is found, 
the winType and winRank are set appropri-
ately.

Finally, after all of the definitions, it’s time 
to start up the main classes that run every-

class. If a player is the first to join, he or she 
is the initial dealer. Once the player is suc-
cessfully added, drawPlayers is called to 
display the updated player list on the 
game’s main display.

the neWdealer funCtion
At the end of each hand, the deal rotates to 
the next player (lines 212-226). To do this, 
the program starts by initializing a flag next
Dealer to False. Then, the program loops 
over all of the players and checks to see if the 
current iteration of the loop is the dealer. If 
so, the program unsets the dealer flag and 
sets the nextDealer flag that was initialized. 
The continue jumps to the next iteration of 
the loop.

On the next pass, the first if block will be 
skipped because their dealer flag will not be 
set (they were not the last dealer). However, 
nextDealer is set, so this player should be-
come the next dealer. The program sets their 
dealer flag and clears the nextDealer flag. 
Because the next dealer has been assigned, 
the program breaks out of the loop.

The final lines in the newDealer function 
handle the special case of running off the 
end of the player list. Consider the situation 
that the last player was the previous dealer. 
In that case, nextDealer would get set, but 
the loop would have no other players to loop 
through. The code checks for that and, if that 
is the case, it runs the loop again, sets the 
first player’s dealer flag, and breaks out of 
the loop.

deal and floP
The deal function (lines 229-232) performs 
the initial deal (two cards) to each player by 

Figure 5: The display with the virtual poker table. The text in the upper half is drawn by draw
PlayerStatus(), and the cards are drawn by calling gfx.drawCard.
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thing else. Lines 668-672 get the IP address 
of the server. This is the same code as the 
joinTheGame function. On line 674, this ad-
dress is passed to cherrypy.config.update to 
make the web service visible to the outside 
world. By default, CherryPy will only serve 
to localhost.

The next line starts CherryPy serving the 
web class in its own thread. In this way, the 
web server and Pygame tasks will run inde-
pendently (although they can communicate 
with each other). Listing 1 shows the config-
uration information passed to CherryPy (see 
also Figure 6).

In Listing 1, web ( tbl ) is instantiating 
the web class and passing a reference to tbl 

– the poker game. Additionally, '/' says to 
make the functions from the web class acces-
sible at the root path. The next two dictionar-
ies define static web directories: tools.
static dir.on is set to True, and tools.
static dir.dir is set to the absolute path of 
the files to serve.

Line 677 instantiates the gfx() class, 
which initializes Pygame. Then line 678 sets 
the screen property inside tbl, my instance 
of the table class, or the poker game itself. 
The last two lines create an infinite loop to 
keep the main process running. As calls 
come in from the web class, they will call 
functions in gfx and table that cause the 
screen to update. Once everything is initial-

01  ( web ( tbl ) , '/' ,

02    { '/cards' :

03        {  "tools.staticdir.on" : "True" , "tools.st    aticdir.dir" : "/home/pi/poker/Playing 
Cards/PNGcards1.3/" } ,

04      '/web' :

05        {  "tools.staticdir.on" : "True" , "tools.stat    icdir.dir" : "/home/pi/poker/web/" }

06    }

07  )

Listing 1: Information Passed to CherryPy
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(line 17). Then variables are 
added as needed (line 18). 
Line 20 is the jQuery Ajax 
function. The dollar sign in 
$.post is the shortcut to 
jQuery included on line 3, 
and post is the command 
name. The first argument, 
"../play" in this case, is the 
address to send the command 
to. It starts with ../ because 
CherryPy is looking for com-
mands one level up from the 
web folder where index.html 
lives.

The next argument is data 
to send to the specified ad-
dress. Here, I pass the object 

obj that I created on line 17. The third argu-
ment is what to do when the Ajax call re-
turns data. The syntax is somewhat strange 
with an inline function definition, but you 
get used to it. Inside the inline function, the 
program checks to see whether the data re-
ceived is different from what it already has 
(line 22). If so, jQuery is used to update the 
div called “cards.” The jQuery line

$ ( "#cards" ).html ( data );

tells jQuery (the dollar sign) to find a div 
named cards (# means div) and change its 
HTML (.html) to the data provided (data).

The deal and bet functions work the 
same way. setInterval calls a function con-
tinuously (here, getHTML()), so the player’s 
screen polls for new information. On the 
web server side, Python evaluates the state 
of the poker game at any given time and re-
turns the appropriate cards, betting form, or 
dealer button.

<Body>
On line 55, the body style makes the back-
ground green. Then, the div on line 56 takes 
up the entire screen and is assigned the ID 
cards. The jQuery Ajax functions search for 
this ID when they have content to replace.

ConClusion
I hope this application has been an enjoyable 
way to introduce you to the CherryPy Python 
module. The Poker program illustrates a 
complete game, but using the same princi-
ples, you could add a web interface to any 
Python script. Thus, that script could be 
modified to become much more friendly. 
Here’s hoping Lady Luck favors the cards – 
and the code!  ● ● ●

ized, however, all of the calls come from 
other classes.

WeB/ index.htMl
When players join the game, they are redi-
rected to index.html (available on the Rasp
berry Pi Geek FTP site). All further calls are 
performed in the background with Ajax. 
jQuery handles all of the Ajax functions and 
updating the player view on the phone or 
tablet.

An HTML document is divided into two 
sections – the <head> and the <body>. Code 
placed in the <head> is received by the 
browser but not displayed to the user directly. 
This is where JavaScript functions, CSS styles, 
page titles, and other configuration data for 
the page live. Code placed in the <body> sec-
tion is rendered by the browser and creates 
the contents you see as your favorite web 
page. It references the CSS and other data sent 
in the <head> and can also call the JavaScript 
functions defined there. JavaScript can manip-
ulate a page once it has arrived at your 
browser or even replace it completely.

<head>
jQuery is a library that adds all sorts of func-
tionality to web pages – ranging from chang-
ing text color to animation and interaction. 
I’m using it to perform Ajax calls and to 
change the content of divs once data arrives.

Next, getParameterByName will parse the 
URL parameters for the name I ask for and 
return it. I use it on line 14 to get the player 
hash. Because playerHash is defined outside 
of any function, it will be available to all 
JavaScript functions on the same page.

The getHTML function (line 15) fetches 
HTML from CherryPy via Ajax. Each Ajax 
function starts by defining an object obj 

Figure 6: The poker.py file structure and web and Playing Cards 

folders [5]. The folders are defined as static HTML sources to CherryPy.

[1]  How to play poker:  
http://  www.  pokernews.  com/ 
 poker‑rules/  texas‑holdem.  htm

[2]  CherryPy:  
http://  www.  cherrypy.  org

[3]  Code for this article:  
ftp://ftp.linux‑magazine.com/
pub/listings/raspberry‑pi‑
geek.com/12

[4]  Pygame:  
http://  www.  pygame.  org

[5]  Playing card download: 
http://  opengameart.  org/  sites/ 
 default/  files/  Playing%20
Cards.  zip
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