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7DEOH�RI�&RQWHQWV
3UHIDFH �

&KDSWHU����&KDW�$SSOLFDWLRQ�ZLWK�:HE�6RFNHWV �

$�VLPSOH�ZHE�VHUYHU ��
6HSDUDWLQJ�YLHZV�IURP�ORJLF�XVLQJ�WHPSODWHV ��

'RLQJ�WKLQJV�RQFH ��
8VLQJ�\RXU�RZQ�KDQGOHUV ��

3URSHUO\�EXLOGLQJ�DQG�H[HFXWLQJ�*R�SURJUDPV ��
0RGHOLQJ�D�FKDW�URRP�DQG�FOLHQWV�RQ�WKH�VHUYHU ��

0RGHOLQJ�WKH�FOLHQW ��
0RGHOLQJ�D�URRP ��
&RQFXUUHQF\�SURJUDPPLQJ�XVLQJ�LGLRPDWLF�*R ��
7XUQLQJ�D�URRP�LQWR�DQ�+773�KDQGOHU ��
8VLQJ�KHOSHU�IXQFWLRQV�WR�UHPRYH�FRPSOH[LW\ ��
&UHDWLQJ�DQG�XVLQJ�URRPV ��

%XLOGLQJ�DQ�+70/�DQG�-DYD6FULSW�FKDW�FOLHQW ��
*HWWLQJ�PRUH�RXW�RI�WHPSODWHV ��

7UDFLQJ�FRGH�WR�JHW�D�ORRN�XQGHU�WKH�KRRG ��
:ULWLQJ�D�SDFNDJH�XVLQJ�7'' ��
,QWHUIDFHV ��
8QLW�WHVWV ��

5HG�JUHHQ�WHVWLQJ ��
,PSOHPHQWLQJ�WKH�LQWHUIDFH ��

8QH[SRUWHG�W\SHV�EHLQJ�UHWXUQHG�WR�XVHUV ��
8VLQJ�RXU�QHZ�WUDFH�SDFNDJH ��
0DNLQJ�WUDFLQJ�RSWLRQDO ��
&OHDQ�SDFNDJH�$3,V ��

6XPPDU\ ��

&KDSWHU����$GGLQJ�8VHU�$FFRXQWV ��

+DQGOHUV�DOO�WKH�ZD\�GRZQ ��
0DNLQJ�D�SUHWW\�VRFLDO�VLJQ�LQ�SDJH ��
(QGSRLQWV�ZLWK�G\QDPLF�SDWKV ��
*HWWLQJ�VWDUWHG�ZLWK�2$XWK� ��

2SHQ�VRXUFH�2$XWK��SDFNDJHV ��
7HOO�WKH�DXWKRUL]DWLRQ�SURYLGHUV�DERXW�\RXU�DSS ��
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,PSOHPHQWLQJ�H[WHUQDO�ORJJLQJ�LQ ��
/RJJLQJ�LQ ��
+DQGOLQJ�WKH�UHVSRQVH�IURP�WKH�SURYLGHU ��
3UHVHQWLQJ�WKH�XVHU�GDWD ��
$XJPHQWLQJ�PHVVDJHV�ZLWK�DGGLWLRQDO�GDWD ��

6XPPDU\ ��

&KDSWHU����7KUHH�:D\V�WR�,PSOHPHQW�3URILOH�3LFWXUHV ��

$YDWDUV�IURP�WKH�2$XWK��VHUYHU ��
*HWWLQJ�WKH�DYDWDU�85/ ��
7UDQVPLWWLQJ�WKH�DYDWDU�85/ ��
$GGLQJ�WKH�DYDWDU�WR�WKH�XVHU�LQWHUIDFH ��
/RJJLQJ�RXW ��
0DNLQJ�WKLQJV�SUHWWLHU ��

,PSOHPHQWLQJ�*UDYDWDU ��
$EVWUDFWLQJ�WKH�DYDWDU�85/�SURFHVV ��

7KH�DXWK�VHUYLFH�DQG�WKH�DYDWDU
V�LPSOHPHQWDWLRQ ��
8VLQJ�DQ�LPSOHPHQWDWLRQ ��
7KH�*UDYDWDU�LPSOHPHQWDWLRQ ��

8SORDGLQJ�DQ�DYDWDU�SLFWXUH ��
8VHU�LGHQWLILFDWLRQ ��
$Q�XSORDG�IRUP ��
+DQGOLQJ�WKH�XSORDG ��
6HUYLQJ�WKH�LPDJHV ��
7KH�$YDWDU�LPSOHPHQWDWLRQ�IRU�ORFDO�ILOHV ��

6XSSRUWLQJ�GLIIHUHQW�ILOH�W\SHV ��
5HIDFWRULQJ�DQG�RSWLPL]LQJ�RXU�FRGH ��
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)L[LQJ�WKH�H[LVWLQJ�LPSOHPHQWDWLRQV ��
*OREDO�YDULDEOHV�YHUVXV�ILHOGV ��
,PSOHPHQWLQJ�RXU�QHZ�GHVLJQ ��
7LG\LQJ�XS�DQG�WHVWLQJ ��

&RPELQLQJ�DOO�WKUHH�LPSOHPHQWDWLRQV ��
6XPPDU\ ���
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6\QRQ\PV ���
8VLQJ�HQYLURQPHQW�YDULDEOHV�IRU�FRQILJXUDWLRQ ���
&RQVXPLQJ�D�ZHE�$3, ���
*HWWLQJ�GRPDLQ�VXJJHVWLRQV ���

$YDLODEOH ���
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'DWD ���

7KH�V\VWHP�GHVLJQ ���
7KH�GDWDEDVH�GHVLJQ ���

,QVWDOOLQJ�WKH�HQYLURQPHQW ���
,QWURGXFLQJ�164 ���

164�GULYHU�IRU�*R ���
,QWURGXFLQJ�0RQJR'% ���

0RQJR'%�GULYHU�IRU�*R ���
6WDUWLQJ�WKH�HQYLURQPHQW ���

5HDGLQJ�YRWHV�IURP�7ZLWWHU ���
$XWKRUL]DWLRQ�ZLWK�7ZLWWHU ���

([WUDFWLQJ�WKH�FRQQHFWLRQ ���
5HDGLQJ�HQYLURQPHQW�YDULDEOHV ���

5HDGLQJ�IURP�0RQJR'% ���
5HDGLQJ�IURP�7ZLWWHU ���

6LJQDO�FKDQQHOV ���
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&RXQWLQJ�YRWHV ���
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:UDSSLQJ�KDQGOHU�IXQFWLRQV ���
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&URVV�RULJLQ�UHVRXUFH�VKDULQJ ���

,QMHFWLQJ�GHSHQGHQFLHV ���
5HVSRQGLQJ ���
8QGHUVWDQGLQJ�WKH�UHTXHVW ���
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+DQGOLQJ�HQGSRLQWV ���
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5HDGLQJ�SROOV ���
&UHDWLQJ�D�SROO ���
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&UHDWLQJ�D�QHZ�SROO ���
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5XQQLQJ�WKH�VROXWLRQ ���
6XPPDU\ ���
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7KH�SURMHFW�RYHUYLHZ ���
3URMHFW�GHVLJQ�VSHFLILFV ���

5HSUHVHQWLQJ�GDWD�LQ�FRGH ���
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*HQHUDWLQJ�UDQGRP�UHFRPPHQGDWLRQV ���
7KH�*RRJOH�3ODFHV�$3,�NH\ ���
(QXPHUDWRUV�LQ�*R ���

7HVW�GULYHQ�HQXPHUDWRU ���
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6ROXWLRQ�GHVLJQ ���
7KH�SURMHFW�VWUXFWXUH ���

7KH�EDFNXS�SDFNDJH ���
&RQVLGHULQJ�REYLRXV�LQWHUIDFHV�ILUVW ���
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7KH�XVHU�FRPPDQG�OLQH�WRRO ���
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/LVWLQJ�WKH�SDWKV ���
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$GGLQJ�SDWKV ���
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&DFKLQJ�GDWD ���
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8SGDWLQJ�ILOHGE�UHFRUGV ���
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6XPPDU\ ���
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*RRJOH�&ORXG�'DWDVWRUH ���
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9DOLGDWLRQ�PHWKRGV�WKDW�UHWXUQ�DQ�HUURU ���

0DSSLQJ�WKH�URXWHU�KDQGOHUV ���
5XQQLQJ�DSSV�ZLWK�PXOWLSOH�PRGXOHV ���

7HVWLQJ�ORFDOO\ ���
8VLQJ�WKH�DGPLQ�FRQVROH ���
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3URWRFRO�EXIIHUV ���

,QVWDOOLQJ�SURWRFRO�EXIIHUV ���
3URWRFRO�EXIIHUV�ODQJXDJH ���
*HQHUDWLQJ�*R�FRGH ���
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&RQVWUXFWRUV�LQ�*R ���
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0RGHOLQJ�PHWKRG�FDOOV�ZLWK�UHTXHVWV�DQG�UHVSRQVHV ���
(QGSRLQWV�LQ�*R�NLW ���

0DNLQJ�HQGSRLQWV�IRU�VHUYLFH�PHWKRGV ���
'LIIHUHQW�OHYHOV�RI�HUURU ���
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$Q�+773�VHUYHU�LQ�*R�NLW ���
$�J53&�VHUYHU�LQ�*R�NLW ���

7UDQVODWLQJ�IURP�SURWRFRO�EXIIHU�W\SHV�WR�RXU�W\SHV ���
&UHDWLQJ�D�VHUYHU�FRPPDQG ���

8VLQJ�*R�NLW�HQGSRLQWV ���
5XQQLQJ�WKH�+773�VHUYHU ���
5XQQLQJ�WKH�J53&�VHUYHU ���
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&RQVXPLQJ�WKH�VHUYLFH�RYHU�+773 ���

%XLOGLQJ�D�J53&�FOLHQW ���
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'RFNHUILOH ���
%XLOGLQJ�*R�ELQDULHV�IRU�GLIIHUHQW�DUFKLWHFWXUHV ���
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6XPPDU\ ���
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package meander
type Cost int8
const (
  _ Cost = iota
  Cost1
  Cost2
  Cost3
  Cost4
  Cost5
)
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package main
import (
  "log"
  "net/http"
)
func main() {
  http.HandleFunc("/", func(w http.ResponseWriter, r  *http.Request) {
    w.Write([]byte(`
      <html>
        <head>
          <title>Chat</title>
        </head>
        <body>
          Let's chat!
        </body>
      </html>
    ))
  })
  // start the web server
  if err := http.ListenAndServe(":8080", nil); err != nil {
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    log.Fatal("ListenAndServe:", err)
  }
}
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�%/0!*d0+d0$!d.++0d,�0$d1/%*#d0$!dnet/httpd,��'�#!
�.%0!d+10d0$!d$�. �+ ! d
���d3$!*d�d.!-1!/0d%/d)� !
�0�.0d�d3!�d/!.2!.d+*d,+.0d:8080d1/%*#d0$!dListenAndServed)!0$+ 

�$!dhttp.HandleFuncd"1*�0%+*d)�,/d0$!d,�0$d,�00!.*d/d0+d0$!d"1*�0%+*d3!d,�//d�/d0$!
/!�+* d�.#1)!*0Nd/+d3$!*d0$!d1/!.d$%0/dhttp://localhost:8080/Nd0$!d"1*�0%+*d3%((d�!
!4!�10! Md�$!d"1*�0%+*d/%#*�01.!d+"dfunc(w http.ResponseWriter, r
*http.Request)d%/d�d�+))+*d3�5d+"d$�* (%*#d
���d.!-1!/0/d0$.+1#$+10d0$!d	+
/0�* �. d(%�.�.5M

�!d�.!d1/%*#dpackage maind�!��1/!d3!d3�*0d0+d�1%( d�* d.1*d+1.
,.+#.�)d".+)d0$!d�+))�* d(%*!Md
+3!2!.Nd%"d3!d3!.!d�1%( %*#d�d.!1/��(!
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�/dpackage chatM

�*d�d0!.)%*�(Nd.1*d0$!d,.+#.�)d�5d*�2%#�0%*#d0+d0$!dmain.god"%(!d5+1d&1/0d�.!�0! d�* 
!4!�10!d0$!d"+((+3%*#d�+))�* O
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�$!dgo rund�+))�* d%/d�d$!(,"1(d/$+.0�10d"+.d.1**%*#d/%),(!d	+
,.+#.�)/Md�0d�1%( /d�* d!4!�10!/d�d�%*�.5d%*d+*!d#+Md�*d0$!d.!�(d3+.( Nd5+1
1/1�((5d1/!dgo buildd5+1./!("d0+d�.!�0!d�* d %/0.%�10!d�%*�.%!/Md�!d3%((
!4,(+.!d0$%/d(�0!.M

�,!*d0$!d�.+3/!.d�* d05,!dhttp://localhost:8080d0+d/!!d0$!d�!0W/`�$�0Pd)!//�#!M
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*�)!d%*0+d�d3!(�+)!d)!//�#!Md�+.d!4�),(!Nd�+*/% !.d0$!d"+((+3%*#d0!),(�0!O

Hello {{name}}, how are you�

�!d�.!d��(!d0+d.!,(��!d0$!d{{name}}d0!40d%*d0$!d,.!�! %*#d0!),(�0!d3%0$d0$!d.!�(d*�)!d+"d�
,!./+*Md�+d%"d�.1�!d/%#*/d%*Nd$!d)%#$0d/!!O

Hello Bruce, how are you�

�$!d	+d/0�* �. d(%�.�.5d$�/d03+d)�%*d0!),(�0!d,��'�#!/Od+*!d��((! dtext/templated"+.
0!40d�* d+*!d��((! dhtml/templated"+.d
���Md�$!dhtml/templated,��'�#!d +!/d0$!
/�)!d�/d0$!d0!40d2!./%+*d!4�!,0d0$�0d%0d1* !./0�* /d0$!d�+*0!40d%*d3$%�$d �0�d3%((d�!d%*&!�0! 
%*0+d0$!d0!),(�0!Md�$%/d%/d1/!"1(d�!��1/!d%0d�2+% /d/�.%,0d%*&!�0%+*d�00��'/d�* d.!/+(2!/
�+))+*d%//1!/d/1�$d�/d$�2%*#d0+d!*�+ !d/,!�%�(d�$�.��0!./d"+.d���/M

�*%0%�((5Nd3!d&1/0d3�*0d0+d)+2!d0$!d
���d�+ !d".+)d%*/% !d+1.d	+d�+ !d0+d%0/d+3*d"%(!Nd�10
3+*Y0d�(!* d�*5d0!40d&1/0d5!0Md�$!d0!),(�0!d,��'�#!/d)�'!d(+� %*#d!40!.*�(d"%(!/d2!.5d!�/5N
/+d%0Y/d�d#++ d�$+%�!d"+.d1/M

�.!�0!d�d*!3d"+( !.d1* !.d+1.dchatd"+( !.d��((! dtemplatesd�* d�.!�0!d�dchat.htmld"%(!
%*/% !d%0Md�!d3%((d)+2!d0$!d
���d".+)dmain.god0+d0$%/d"%(!Nd�10d3!d3%((d)�'!d�d)%*+.
�$�*#!d0+d!*/1.!d+1.d�$�*#!/d$�2!d0�'!*d!""!�0O

<html>
  <head>
    <title>Chat</title>
  </head>
  <body>
    Let's chat (from template)
  </body>
</html>

�+3Nd3!d$�2!d+1.d!40!.*�(d
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�+),%(%*#d�d0!),(�0!d%/d�d,.+�!//d�5d3$%�$d0$!d/+1.�!d0!),(�0!d%/
%*0!.,.!0! d�* d,.!,�.! d"+.d�(!* %*#d3%0$d2�.%+1/d �0�Nd3$%�$d)1/0
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�!d�.!d#+%*#d0+d3.%0!d+1.d+3*dstructd05,!d0$�0d%/d.!/,+*/%�(!d"+.d(+� %*#Nd�+),%(%*#Nd�* 
 !(%2!.%*#d+1.d0!),(�0!Md�!d3%((d !"%*!d�d*!3d05,!d0$�0d3%((d0�'!d�dfilenamed/0.%*#N
�+),%(!d0$!d0!),(�0!d+*�!dS1/%*#d0$!dsync.Onced05,!TNd'!!,d0$!d.!"!.!*�!d0+d0$!d�+),%(! 
0!),(�0!Nd�* d0$!*d.!/,+* d0+d
���d.!-1!/0/Md�+1d3%((d*!! d0+d%),+.0
0$!dtext/templateNdpath/filepathNd�* dsyncd,��'�#!/d%*d+. !.d0+d�1%( d5+1.d�+ !M

�*dmain.goNd%*/!.0d0$!d"+((+3%*#d�+ !d��+2!d0$!dfunc main()d(%*!O

// templ represents a single template
type templateHandler struct {
  once     sync.Once
  filename string
  templ    *template.Template
}
// ServeHTTP handles the HTTP request.
func (t *templateHandler) ServeHTTP(w http.ResponseWriter, r
*http.Request) {
  t.once.Do(func() {
    t.templ =  template.Must(template.ParseFiles(filepath.Join("templates",
      t.filename)))
  })
  t.templ.Execute(w, nil)
}

�% d5+1d'*+3d0$�0d5+1d�+1( d�10+)�0!d0$!d�  %*#d�* d.!)+2%*#d+"
%),+.0! d,��'�#!/Qd�!!dAppendixNd	++ `�.��0%�!/`"+.`�`�0��(!`	+
�*2%.+*)!*0Nd+*d$+3d0+d +d0$%/M

�$!dtemplateHandlerd05,!d$�/d�d/%*#(!d)!0$+ d��((! dServeHTTPd3$+/!d/%#*�01.!d(++'/
/1/,%�%+1/(5d(%'!d0$!d)!0$+ d3!d,�//! d0+dhttp.HandleFuncd!�.(%!.Md�$%/d)!0$+ d3%((
(+� d0$!d/+1.�!d"%(!Nd�+),%(!d0$!d0!),(�0!d�* d!4!�10!d%0Nd�* d3.%0!d0$!d+10,10d0+d0$!
/,!�%"%! dhttp.ResponseWriterd)!0$+ Md�!��1/!d0$!dServeHTTPd)!0$+ d/�0%/"%!/
0$!dhttp.Handlerd%*0!."��!Nd3!d��*d��01�((5d,�//d%0d %.!�0(5d0+dhttp.HandleM

�d-1%�'d(++'d�0d0$!d	+d/0�* �. d(%�.�.5d/+1.�!d�+ !Nd3$%�$d%/d(+��0! d�0
http://golang.org/pkg/net/http/#HandlerNd3%((d.!2!�(d0$�0d0$!
%*0!."��!d !"%*%0%+*d"+.dhttp.Handlerd/,!�%"%!/d0$�0d+*(5d0$!dServeHTTP
)!0$+ d*!! d�!d,.!/!*0d%*d+. !.d"+.d�d05,!d0+d�!d1/! d0+d/!.2!d
���
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!),(+5! d%*d0$!d,.!�! %*#d/!�0%+*Nd%/d0+d�+),%(!d0$!d0!),(�0!d+*�!d%*/% !d0$!dServeHTTP
)!0$+ Md�$!dsync.Onced05,!d#1�.�*0!!/d0$�0d0$!d"1*�0%+*d3!d,�//d�/d�*d�.#1)!*0d3%((
+*(5d�!d!4!�10! d+*�!Nd.!#�. (!//d+"d$+3d)�*5d#+.+10%*!/d�.!d��((%*#dServeHTTPMd�$%/d%/
$!(,"1(d�!��1/!d3!�d/!.2!./d%*d	+d�.!d�10+)�0%��((5d�+*�1..!*0d�* d+*�!d+1.d�$�0
�,,(%��0%+*d0�'!/d0$!d3+.( d�5d/0+.)Nd3!d�+1( d2!.5d3!((d!4,!�0d0+d$�2!d)�*5d�+*�1..!*0
��((/d0+d0$!dServeHTTPd)!0$+ M

�+),%(%*#d0$!d0!),(�0!d%*/% !d0$!dServeHTTPd)!0$+ d�(/+d!*/1.!/d0$�0d+1.d�+ !d +!/d*+0
3�/0!d0%)!d +%*#d3+.'d�!"+.!d%0d%/d !"%*%0!(5d*!! ! Md�$%/d(�65d%*%0%�(%6�0%+*d�,,.+��$
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0$�0d%0d(++'/d(%'!d0$%/O

func main() {
  // root
  http.Handle("/", &templateHandler{filename: "chat.html"})
  // start the web server
  if err := http.ListenAndServe(":8080", nil); err != nil {
    log.Fatal("ListenAndServe:", err)
  }
}

�$!dtemplateHandlerd/0.1�01.!d%/d�d2�(% dhttp.Handlerd05,!d/+d3!d��*d,�//d%0d %.!�0(5d0+
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+,!.�0+.Td�* d,�//d%0d0+d0$!dhttp.Handled"1*�0%+*Md�!d +d*+0d/0+.!d�d.!"!.!*�!d0+d+1.
*!3(5d�.!�0! dtemplateHandlerd05,!Nd�10d0$�0Y/d�
d�!��1/!d3!d +*Y0d*!! d0+d.!"!.d0+d%0
�#�%*M
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/%),(!d!*+1#$Nd�* d".+)d*+3d+*Nd0$%/d%/d$+3d5+1d3%((d�1%( d�* d.1*d5+1.d,.+#.�)/d%*d�
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�+.d!4�),(!Nd%*d0$!d��/!d+"d+1.d�$�0d�,,(%��0%+*Nd3!d�+1( d.1*O

    JR�EXLOG��R�FKDW
    ��FKDW
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5+1.d3!�d/!.2!.d,.+#.�)d!2!.5d0%)!d�*50$%*#d�$�*#!/d%*d+. !.d0+d/!!d0$!d�$�*#!/d0�'!
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�+))1*%05d+,!*d/+1.�!d0$%. b,�.05d,��'�#!/Md�2!.5d �5Nd*!3d,��'�#!/d/+(2%*#d.!�(b3+.( 
,.+�(!)/d�.!d.!(!�/! Nd.!� 5d"+.d5+1d0+d1/!d%*d5+1.d+3*d,.+&!�0/Nd�* d0$!5d!2!*d�((+3d5+1
0+d�  d"!�01.!/Nd.!,+.0d�* d"%4d�1#/Nd�* d#!0d/1,,+.0M

�0d%/d+"0!*d1*3%/!d0+d.!%*2!*0d0$!d3$!!(d1*(!//d5+1d$�2!d�d2!.5d#++ 
.!�/+*Md�+d�!"+.!d!)��.'%*#d+*d�1%( %*#d�d*!3d,��'�#!Nd%0d%/d3+.0$
/!�.�$%*#d"+.d�*5d!4%/0%*#d,.+&!�0/d0$�0d)%#$0d$�2!d�(.!� 5d/+(2! d5+1.
2!.5d,.+�(!)Md�"d5+1d"%* d+*!d/%)%(�.d,.+&!�0d0$�0d +!/*Y0d-1%0!d/�0%/"5d5+1.
*!! /Nd�+*/% !.d�+*0.%�10%*#d0+d0$!d,.+&!�0d�* d�  %*#d"!�01.!/Md	+d$�/d�
,�.0%�1(�.(5d��0%2!d+,!*d/+1.�!d�+))1*%05dS.!)!)�!.d0$�0d	+d%0/!("d%/
+,!*d/+1.�!Td0$�0d%/d�(3�5/d.!� 5d0+d3!(�+)!d*!3d"��!/d+.d�2�0�./M

�!d�.!d#+%*#d0+d1/!d	+.%((�d�.+&!�0Y/dwebsocketd,��'�#!d0+d$�* (!d+1.d/!.2!.b/% !d/+�'!0/
.�0$!.d0$�*d3.%0!d+1.d+3*Md�"d5+1Y.!d�1.%+1/d��+10d$+3d%0d3+.'/Nd$!� d+2!.d0+d0$!d,.+&!�0
$+)!d,�#!d+*d	%0
1�Ndhttps://github.com/gorilla/websocketNd�* d�.+3/!d0$!d+,!*
/+1.�!d�+ !M

0RGHOLQJ�WKH�FOLHQW
�.!�0!d�d*!3d"%(!d��((! dclient.god�(+*#/% !dmain.god%*d0$!dchatd"+( !.d�* d�  d0$!
"+((+3%*#d�+ !O

package main
import (
  "github.com/gorilla/websocket"
)
// client represents a single chatting user.
type client struct {
  // socket is the web socket for this client.
  socket *websocket.Conn
  // send is a channel on which messages are sent.
  send chan []byte
  // room is the room this client is chatting in.
  room *room
}
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�*d0$!d,.!�! %*#d�+ !Ndsocketd3%((d$+( d�d.!"!.!*�!d0+d0$!d3!�d/+�'!0d0$�0d3%((d�((+3d1/d0+
�+))1*%��0!d3%0$d0$!d�(%!*0Nd�* d0$!dsendd"%!( d%/d�d�1""!.! d�$�**!(d0$.+1#$d3$%�$
.!�!%2! d)!//�#!/d�.!d-1!1! d.!� 5d0+d�!d"+.3�. ! d0+d0$!d1/!.Y/d�.+3/!.dS2%�d0$!d/+�'!0TM
�$!droomd"%!( d3%((d'!!,d�d.!"!.!*�!d0+d0$!d.++)d0$�0d0$!d�(%!*0d%/d�$�00%*#d%*d0$%/d%/d.!-1%.! 
/+d0$�0d3!d��*d"+.3�. d)!//�#!/d0+d!2!.5+*!d!(/!d%*d0$!d.++)M

�"d5+1d0.5d0+d�1%( d0$%/d�+ !Nd5+1d3%((d*+0%�!d�d"!3d!..+./Md�+1d)1/0d!*/1.!d0$�0d5+1d$�2!
��((! dgo getd0+d.!0.%!2!d0$!dwebsocketd,��'�#!Nd3$%�$d%/d�/d!�/5d�/d+,!*%*#d�d0!.)%*�(
�* d05,%*#d0$!d"+((+3%*#O
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�$!d,.+�(!)d%/d0$�0d3!d$�2!d.!"!..! d0+d�droomd05,!d3%0$+10d !"%*%*#d%0d�*53$!.!Md�+d)�'!
0$!d�+),%(!.d$�,,5Nd�.!�0!d�d"%(!d��((! droom.god�* d%*/!.0d0$!d"+((+3%*#d,(��!$+( !.d�+ !O

package main
type room struct {
  // forward is a channel that holds incoming messages
  // that should be forwarded to the other clients.
  forward chan []byte
}

�!d3%((d%),.+2!d0$%/d !"%*%0%+*d(�0!.d+*�!d3!d'*+3d�d(%00(!d)+.!d��+10d3$�0d+1.d.++)
*!! /d0+d +Nd�10d"+.d*+3Nd0$%/d3%((d�((+3d1/d0+d,.+�!! Md��0!.Nd0$!dforwardd�$�**!(d%/d3$�0
3!d3%((d1/!d0+d/!* d0$!d%*�+)%*#d)!//�#!/d0+d�((d+0$!.d�(%!*0/M

�+1d��*d0$%*'d+"d�$�**!(/d�/d�*d%*b)!)+.5d0$.!� b/�"!d)!//�#!d-1!1!
3$!.!d/!* !./d,�//d �0�d�* d.!�!%2!./d.!� d �0�d%*d�d*+*b�(+�'%*#Nd0$.!� b
/�"!d3�5M

�*d+. !.d"+.d�d�(%!*0d0+d +d�*5d3+.'Nd3!d)1/0d !"%*!d/+)!d)!0$+ /d0$�0d3%((d +d0$!d��01�(
.!� %*#d�* d3.%0%*#d0+d�* d".+)d0$!d3!�d/+�'!0Md�  %*#d0$!d"+((+3%*#d�+ !d0+dclient.go
+10/% !dS1* !.*!�0$Td0$!dclientd/0.1�0d3%((d�  d03+d)!0$+ /d��((! dreadd�* dwrited0+
0$!dclientd05,!O

func (c *client) read() {
  defer c.socket.Close()
  for {
    _, msg, err := c.socket.ReadMessage()
    if err != nil {
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      return
    }
    c.room.forward <- msg
  }
}
func (c *client) write() {
  defer c.socket.Close()
  for msg := range c.send {
    err := c.socket.WriteMessage(websocket.TextMessage, msg)
    if err != nil {
      return
    }
  }
}

�$!dreadd)!0$+ d�((+3/d+1.d�(%!*0d0+d.!� d".+)d0$!d/+�'!0d2%�d0$!dReadMessaged)!0$+ N
�+*0%*1�((5d/!* %*#d�*5d.!�!%2! d)!//�#!/d0+d0$!dforwardd�$�**!(d+*d0$!droomd05,!Md�"d%0
!*�+1*0!./d�*d!..+.dS/1�$d�/d'the socket has died'TNd0$!d(++,d3%((d�.!�'d�* d0$!d/+�'!0
3%((d�!d�(+/! Md�%)%(�.(5Nd0$!dwrited)!0$+ d�+*0%*1�((5d���!,0/d)!//�#!/d".+)d0$!dsend
�$�**!(d3.%0%*#d!2!.50$%*#d+10d+"d0$!d/+�'!0d2%�d0$!dWriteMessaged)!0$+ Md�"d3.%0%*#d0+
0$!d/+�'!0d"�%(/Nd0$!dford(++,d%/d�.+'!*d�* d0$!d/+�'!0d%/d�(+/! Md�1%( d0$!d,��'�#!d�#�%*d0+
!*/1.!d!2!.50$%*#d�+),%(!/M

�*d0$!d,.!�! %*#d�+ !Nd3!d%*0.+ 1�! d0$!ddeferd'!53+. Nd3$%�$d%/d3+.0$
!4,(+.%*#d�d(%00(!Md�!d�.!d�/'%*#d	+d0+d.1*dc.socket.Close()d3$!*d0$!
"1*�0%+*d!4%0/Md�0Y/d!40.!)!(5d1/!"1(d"+.d3$!*d5+1d*!! d0+d +d/+)!d0% 5%*#
1,d%*d�d"1*�0%+*dS/1�$d�/d�(+/%*#d�d"%(!d+.Nd�/d%*d+1.d��/!Nd�d/+�'!0Td�10d�.!*Y0
/1.!d3$!.!d0$!d"1*�0%+*d3%((d!4%0Md�/d+1.d�+ !d#.+3/Nd%"d0$%/d"1*�0%+*d$�/
)1(0%,(!dreturnd/0�0!)!*0/Nd3!d3+*Y0d*!! d0+d�  d�*5d)+.!d��((/d0+d�(+/!
0$!d/+�'!0Nd�!��1/!d0$%/d/%*#(!ddeferd/0�0!)!*0d3%((d��0�$d0$!)d�((M
�+)!d,!+,(!d�+),(�%*d��+10d0$!d,!."+.)�*�!d+"d1/%*#d0$!ddefer
'!53+. Nd/%*�!d%0d +!/*Y0d,!."+.)d�/d3!((d�/d05,%*#d0$!dclosed/0�0!)!*0
�!"+.!d!2!.5d!4%0d,+%*0d%*d0$!d"1*�0%+*Md�+1d)1/0d3!%#$d1,d0$!d.1*0%)!
,!."+.)�*�!d�+/0d�#�%*/0d0$!d�+ !d)�%*0!*�*�!d�+/0d�* d,+0!*0%�(d�1#/
0$�0d)�5d#!0d%*0.+ 1�! d%"d5+1d !�% !d*+0d0+d1/!d !"!.Md�/d�d#!*!.�(d.1(!d+"
0$1)�Nd3.%0%*#d�(!�*d�* d�(!�.d�+ !d3%*/Pd�"0!.d�((Nd3!d��*d�(3�5/d�+)!
���'d�* d+,0%)%6!d�*5d�%0/d+"d�+ !d3!d"!!(d%/d/(+3%*#d+1.d,.+ 1�0d +3*d%"
3!d�.!d(1�'5d!*+1#$d0+d$�2!d/1�$d/1��!//M
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0$!dc.room.forward <- msgd�+ !d%*d0$!d,.!�! %*#d/!�0%+*d��01�((5d"+.3�. /d0$!d)!//�#!
0+d�((d0$!d�(%!*0/Md�+d!*/1.!d0$�0d3!d�.!d*+0d0.5%*#d0+d���!//d0$!d/�)!d �0�d�0d0$!d/�)!d0%)!Nd�
/!*/%�(!d�,,.+��$d%/d0+d1/!d03+d�$�**!(/Od+*!d0$�0d3%((d�  d�d�(%!*0d0+d0$!d.++)d�* d�*+0$!.
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package main
type room struct {
  // forward is a channel that holds incoming messages
  // that should be forwarded to the other clients.
  forward chan []byte
  // join is a channel for clients wishing to join the room.
  join chan *client
  // leave is a channel for clients wishing to leave the room.
  leave chan *client
  // clients holds all current clients in this room.
  clients map[*client]bool
}

�!d$�2!d�  ! d0$.!!d"%!( /Od03+d�$�**!(/d�* d�d)�,Md�$!djoind�* dleaved�$�**!(/d!4%/0
/%),(5d0+d�((+3d1/d0+d/�"!(5d�  d�* d.!)+2!d�(%!*0/d".+)d0$!dclientsd)�,Md�"d3!d3!.!d0+
���!//d0$!d)�,d %.!�0(5Nd%0d%/d,+//%�(!d0$�0d03+d#+.+10%*!/d.1**%*#d�+*�1..!*0(5d)%#$0d0.5d0+
)+ %"5d0$!d)�,d�0d0$!d/�)!d0%)!Nd.!/1(0%*#d%*d�+..1,0d)!)+.5d+.d1*,.! %�0��(!d/0�0!M

&RQFXUUHQF\�SURJUDPPLQJ�XVLQJ�LGLRPDWLF�*R
�+3d3!d#!0d0+d1/!d�*d!40.!)!(5d,+3!."1(d"!�01.!d+"d	+Y/d�+*�1..!*�5d+""!.%*#/d0$!dselect
/0�0!)!*0Md�!d��*d1/!dselectd/0�0!)!*0/d3$!*!2!.d3!d*!! d0+d/5*�$.+*%6!d+.d)+ %"5
/$�.! d)!)+.5Nd+.d0�'!d %""!.!*0d��0%+*/d !,!* %*#d+*d0$!d2�.%+1/d��0%2%0%!/d3%0$%*d+1.
�$�**!(/M

�!*!�0$d0$!droomd/0.1�01.!Nd�  d0$!d"+((+3%*#drund)!0$+ d0$�0d�+*0�%*/d0$.!!dselect
��/!/O

func (r *room) run() {
  for {
    select {
    case client := <-r.join:
      // joining
      r.clients[client] = true
    case client := <-r.leave:
      // leaving
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      delete(r.clients, client)
      close(client.send)
    case msg := <-r.forward:
      // forward message to all clients
      for client := range r.clients {
        client.send <- msg
      }
    }
  }
}

�(0$+1#$d0$%/d)%#$0d/!!)d(%'!d�d(+0d+"d�+ !d0+d %#!/0Nd+*�!d3!d�.!�'d%0d +3*d�d(%00(!Nd3!d3%((
/!!d0$�0d%0d%/d"�%.(5d/%),(!Nd�(0$+1#$d!40.!)!(5d,+3!."1(Md�$!d0+,dford(++,d%* %��0!/d0$�0d0$%/
)!0$+ d3%((d.1*d"+.!2!.Nd1*0%(d0$!d,.+#.�)d%/d0!.)%*�0! Md�$%/d)%#$0d/!!)d(%'!d�d)%/0�'!N
�10d.!)!)�!.Nd%"d3!d.1*d0$%/d�+ !d�/d�d#+.+10%*!Nd%0d3%((d.1*d%*d0$!d���'#.+1* Nd3$%�$d3+*Y0
�(+�'d0$!d.!/0d+"d+1.d�,,(%��0%+*Md�$!d,.!�! %*#d�+ !d3%((d'!!,d3�0�$%*#d0$!d0$.!!d�$�**!(/
%*/% !d+1.d.++)OdjoinNdleaveNd�* dforwardMd�"d�d)!//�#!d%/d.!�!%2! d+*d�*5d+"d0$+/!
�$�**!(/Nd0$!dselectd/0�0!)!*0d3%((d.1*d0$!d�+ !d"+.d0$�0d,�.0%�1(�.d��/!M

�0d%/d%),+.0�*0d0+d.!)!)�!.d0$�0d%0d3%((d+*(5d.1*d+*!d�(+�'d+"d��/!d�+ !d�0d�
0%)!Md�$%/d%/d$+3d3!d�.!d��(!d0+d/5*�$.+*%6!d0+d!*/1.!d0$�0d+1.dr.clients
)�,d%/d+*(5d!2!.d)+ %"%! d�5d+*!d0$%*#d�0d�d0%)!M

�"d3!d.!�!%2!d�d)!//�#!d+*d0$!djoind�$�**!(Nd3!d/%),(5d1, �0!d0$!dr.clientsd)�,d0+
'!!,d�d.!"!.!*�!d+"d0$!d�(%!*0d0$�0d$�/d&+%*! d0$!d.++)Md�+0%�!d0$�0d3!d�.!d/!00%*#d0$!d2�(1!
0+dtrueMd�!d�.!d1/%*#d0$!d)�,d)+.!d(%'!d�d/(%�!Nd�10d +d*+0d$�2!d0+d3+..5d��+10d/$.%*'%*#
0$!d/(%�!d�/d�(%!*0/d�+)!d�* d#+d0$.+1#$d0%)!d/!00%*#d0$!d2�(1!d0+dtrued%/d&1/0d�d$�* 5Nd(+3b
)!)+.5d3�5d+"d/0+.%*#d0$!d.!"!.!*�!M

�"d3!d.!�!%2!d�d)!//�#!d+*d0$!dleaved�$�**!(Nd3!d/%),(5d !(!0!d0$!dclientd05,!d".+)d0$!
)�,Nd�* d�(+/!d%0/dsendd�$�**!(Md�"d3!d.!�!%2!d�d)!//�#!d+*d0$!dforwardd�$�**!(Nd3!
%0!.�0!d+2!.d�((d0$!d�(%!*0/d�* d�  d0$!d)!//�#!d0+d!��$d�(%!*0Y/dsendd�$�**!(Md�$!*N
0$!dwrited)!0$+ d+"d+1.d�(%!*0d05,!d3%((d,%�'d%0d1,d�* d/!* d%0d +3*d0$!d/+�'!0d0+d0$!
�.+3/!.M

7XUQLQJ�D�URRP�LQWR�DQ�+773�KDQGOHU
�+3d3!d�.!d#+%*#d0+d01.*d+1.droomd05,!d%*0+d�*dhttp.Handlerd05,!d(%'!d3!d % d3%0$d0$!
0!),(�0!d$�* (!.d!�.(%!.Md�/d5+1d3%((d.!��((Nd0+d +d0$%/Nd3!d)1/0d/%),(5d�  d�d)!0$+ 
��((! dServeHTTPd3%0$d0$!d�,,.+,.%�0!d/%#*�01.!M
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�  d0$!d"+((+3%*#d�+ !d0+d0$!d�+00+)d+"d0$!droom.god"%(!O

const (
  socketBufferSize  = 1024
  messageBufferSize = 256
)
var upgrader = &websocket.Upgrader{ReadBufferSize:  socketBufferSize,
  WriteBufferSize: socketBufferSize}
func (r *room) ServeHTTP(w http.ResponseWriter, req *http.Request) {
  socket, err := upgrader.Upgrade(w, req, nil)
  if err != nil {
    log.Fatal("ServeHTTP:", err)
    return
  }
  client := &client{
    socket: socket,
    send:   make(chan []byte, messageBufferSize),
    room:   r,
  }
  r.join <- client
  defer func() { r.leave <- client }()
  go client.write()
  client.read()
}

�$!dServeHTTPd)!0$+ d)!�*/d�d.++)d��*d*+3d��0d�/d�d$�* (!.Md�!d3%((d%),(!)!*0d%0
/$+.0(5Nd�10d"%./0d(!0Y/d$�2!d�d(++'d�0d3$�0d%/d#+%*#d+*d%*d0$%/d/*%,,!0d+"d�+ !M

�"d5+1d���!//! d0$!d�$�0d!* ,+%*0d%*d�d3!�d�.+3/!.Nd5+1d3+1( d(%'!(5
�.�/$d0$!d,.+#.�)d�* d/!!d�*d!..+.d(%'!d�!.2!
���3!�/+�'!0M`2!./%+*`PC
8:Md�$%/d%/d�!��1/!d%0d%/d%*0!* ! d0+d�!d���!//! d2%�d�d3!�d/+�'!0d.�0$!.
0$�*d�d3!�d�.+3/!.M

�*d+. !.d0+d1/!d3!�d/+�'!0/Nd3!d)1/0d1,#.� !d0$!d
���d�+**!�0%+*d1/%*#d0$!
websocket.Upgraderd05,!Nd3$%�$d%/d.!1/��(!d/+d3!d*!! d+*(5d�.!�0!d+*!Md�$!*Nd3$!*d�
.!-1!/0d�+)!/d%*d2%�d0$!dServeHTTPd)!0$+ Nd3!d#!0d0$!d/+�'!0d�5d��((%*#
0$!dupgrader.Upgraded)!0$+ Md�((d�!%*#d3!((Nd3!d0$!*d�.!�0!d+1.d�(%!*0d�* d,�//d%0d%*0+
0$!djoind�$�**!(d"+.d0$!d�1..!*0d.++)Md�!d�(/+d !"!.d0$!d(!�2%*#d+,!.�0%+*d"+.d3$!*d0$!
�(%!*0d%/d"%*%/$! Nd3$%�$d3%((d!*/1.!d!2!.50$%*#d%/d0% %! d1,d�"0!.d�d1/!.d#+!/d�3�5M

�$!dwrited)!0$+ d"+.d0$!d�(%!*0d%/d0$!*d��((! d�/d�d#+.+10%*!Nd�/d%* %��0! d�5d0$!d0$.!!
�$�.��0!./d�0d0$!d�!#%**%*#d+"d0$!d(%*!dgodS0$!d3+. dgod"+((+3! d�5d�d/,��!d�$�.��0!.TMd�$%/
0!((/d	+d0+d.1*d0$!d)!0$+ d%*d�d %""!.!*0d0$.!� d+.d#+.+10%*!M
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�+),�.!d0$!d�)+1*0d+"d�+ !d*!! ! d0+d��$%!2!d)1(0%0$.!� %*#d+.
�+*�1..!*�5d%*d+0$!.d(�*#1�#!/d3%0$d0$!d0$.!!d'!5d,.!//!/d0$�0d��$%!2!d%0
%*d	+Nd�* d5+1d3%((d/!!d3$5d%0d$�/d�!�+)!d�d"�2+.%0!d�)+*#d/5/0!)
 !2!(+,!./M

�%*�((5Nd3!d��((d0$!dreadd)!0$+ d%*d0$!d)�%*d0$.!� Nd3$%�$d3%((d�(+�'d+,!.�0%+*/dS'!!,%*#
0$!d�+**!�0%+*d�(%2!Td1*0%(d%0Y/d0%)!d0+d�(+/!d%0Md�  %*#d�+*/0�*0/d�0d0$!d0+,d+"d0$!d/*%,,!0d%/d�
#++ d,.��0%�!d"+.d !�(�.%*#d2�(1!/d0$�0d3+1( d+0$!.3%/!d�!d$�. �+ ! d0$.+1#$+10d0$!
,.+&!�0Md�/d0$!/!d#.+3d%*d*1)�!.Nd5+1d)%#$0d�+*/% !.d,100%*#d0$!)d%*d�d"%(!d+"d0$!%.d+3*Nd+.
�0d(!�/0d�0d0$!d0+,d+"d0$!%.d.!/,!�0%2!d"%(!/d/+d0$!5d.!)�%*d!�/5d0+d.!� d�* d)+ %"5M

8VLQJ�KHOSHU�IXQFWLRQV�WR�UHPRYH�FRPSOH[LW\
�1.d.++)d%/d�()+/0d.!� 5d0+d#+Nd�(0$+1#$d%*d+. !.d"+.d%0d0+d�!d+"d�*5d1/!Nd0$!d�$�**!(/d�* 
)�,d*!! d0+d�!d�.!�0! Md�/d%0d%/Nd0$%/d�+1( d�!d��$%!2! d�5d�/'%*#d0$!d !2!(+,!.d0+d1/!d0$!
"+((+3%*#d�+ !d0+d�!d/1.!d0+d +d0$%/O

r := &room{
  forward: make(chan []byte),
  join:    make(chan *client),
  leave:   make(chan *client),
  clients: make(map[*client]bool),
}

�*+0$!.Nd/(%#$0(5d)+.!d!(!#�*0Nd/+(10%+*d%/d0+d%*/0!� d,.+2% !d�dnewRoomd"1*�0%+*d0$�0d +!/
0$%/d"+.d1/Md�$%/d.!)+2!/d0$!d*!! d"+.d+0$!./d0+d'*+3d��+10d!4��0(5d3$�0d*!! /d0+d�!d +*!d%*
+. !.d"+.d+1.d.++)d0+d�!d1/!"1(Md�* !.*!�0$d0$!dtype room structd !"%*%0%+*Nd�  d0$%/
"1*�0%+*O

// newRoom makes a new room.
func newRoom() *room {
  return &room{
    forward: make(chan []byte),
    join:    make(chan *client),
    leave:   make(chan *client),
    clients: make(map[*client]bool),
  }
}

�+3d0$!d1/!./d+"d+1.d�+ !d*!! d+*(5d��((d0$!dnewRoomd"1*�0%+*d%*/0!� d+"d0$!d)+.!d2!.�+/!
/%4d(%*!/d+"d�+ !M
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&UHDWLQJ�DQG�XVLQJ�URRPV
�!0Y/d1, �0!d+1.dmaind"1*�0%+*d%*dmain.god0+d"%./0d�.!�0!d�* d0$!*d.1*d�d.++)d"+.
!2!.5�+ 5d0+d�+**!�0d0+O

func main() {
  r := newRoom()
  http.Handle("/", &templateHandler{filename: "chat.html"})
  http.Handle("/room", r)
  // get the room going
  go r.run()
  // start the web server
  if err := http.ListenAndServe(":8080", nil); err != nil {
    log.Fatal("ListenAndServe:", err)
  }
}

�!d�.!d.1**%*#d0$!d.++)d%*d�d/!,�.�0!d#+.+10%*!dS*+0%�!d0$!dgod'!53+. d�#�%*Td/+d0$�0d0$!
�$�00%*#d+,!.�0%+*/d+��1.d%*d0$!d���'#.+1* Nd�((+3%*#d+1.d)�%*d#+.+10%*!d0+d.1*d0$!d3!�
/!.2!.Md�1.d/!.2!.d%/d*+3d"%*%/$! d�* d/1��!//"1((5d�1%(0Nd�10d.!)�%*/d1/!(!//d3%0$+10
�(%!*0/d0+d%*0!.��0d3%0$M

%XLOGLQJ�DQ�+70/�DQG�-DYD6FULSW�FKDW�FOLHQW
�*d+. !.d"+.d0$!d1/!./d+"d+1.d�$�0d�,,(%��0%+*d0+d%*0!.��0d3%0$d0$!d/!.2!.d�* d0$!.!"+.!d+0$!.
1/!./Nd3!d*!! d0+d3.%0!d/+)!d�(%!*0b/% !d�+ !d0$�0d)�'!/d1/!d+"d0$!d3!�d/+�'!0/d"+1* d%*
)+ !.*d�.+3/!./Md�!d�.!d�(.!� 5d !(%2!.%*#d
���d�+*0!*0d2%�d0$!d0!),(�0!d3$!*d1/!./d$%0
0$!d.++0d+"d+1.d�,,(%��0%+*Nd/+d3!d��*d!*$�*�!d0$�0M

�, �0!d0$!dchat.htmld"%(!d%*d0$!dtemplatesd"+( !.d3%0$d0$!d"+((+3%*#d)�.'1,O

<html>
  <head>
    <title>Chat</title>
    <style>
      input { display: block; }
      ul    { list-style: none; }
    </style>
  </head>
  <body>
    <ul id="messages"></ul>
    <form id="chatbox">
      <textarea></textarea>
      <input type="submit" value="Send" />
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       </form>  </body>
</html>

�$!d,.!�! %*#d
���d3%((d.!* !.d�d/%),(!d3!�d"+.)d+*d0$!d,�#!d�+*0�%*%*#d�d0!40d�.!�d�* 
�d�!* d�100+*d0$%/d%/d$+3d+1.d1/!./d3%((d/1�)%0d)!//�#!/d0+d0$!d/!.2!.Md�$!dmessages
!(!)!*0d%*d0$!d,.!�! %*#d�+ !d3%((d�+*0�%*d0$!d0!40d+"d0$!d�$�0d)!//�#!/d/+d0$�0d�((d0$!d1/!./
��*d/!!d3$�0d%/d�!%*#d/�% Md�!40Nd3!d*!! d0+d�  d/+)!d��2���.%,0d0+d�  d/+)!d"1*�0%+*�(%05
0+d+1.d,�#!Md�* !.*!�0$d0$!dformd0�#Nd��+2!d0$!d�(+/%*#d</body>d0�#Nd%*/!.0d0$!d"+((+3%*#
�+ !O

<script  src="//ajax.googleapis.com/ajax/libs/jquery/1.11.1/jquery.min.js">
</script>
    <script>
      $(function(){
        var socket = null;
        var msgBox = $("#chatbox textarea");
        var messages = $("#messages");
        $("#chatbox").submit(function(){
          if (!msgBox.val()) return false;
          if (!socket) {
            alert("Error: There is no socket connection.");
            return false;
          }
          socket.send(msgBox.val());
          msgBox.val("");
          return false;
        });
        if (!window["WebSocket"]) {
          alert("Error: Your browser does not support web  sockets.")
        } else {
          socket = new WebSocket("ws://localhost:8080/room");
          socket.onclose = function() {
            alert("Connection has been closed.");
          }
          socket.onmessage = function(e) {
            messages.append($("<li>").text(e.data));
          }
        }
      });
    </script>

�$!dsocket = new WebSocket("ws://localhost:8080/room")d(%*!d%/d3$!.!d3!d+,!*
0$!d/+�'!0d�* d�  d!2!*0d$�* (!./d"+.d03+d'!5d!2!*0/Odonclosed�* donmessageMd�$!*d0$!
/+�'!0d.!�!%2!/d�d)!//�#!Nd3!d1/!d&�1!.5d0+d�,,!* d0$!d)!//�#!d0+d0$!d(%/0d!(!)!*0d�* 
0$1/d,.!/!*0d%0d0+d0$!d1/!.M



�$�0`�,,(%��0%+*`3%0$`�!�`�+�'!0/

S`9<`T

�1�)%00%*#d0$!d
���d"+.)d0.%##!./d�d��((d0+dsocket.sendNd3$%�$d%/d$+3d3!d/!* 
)!//�#!/d0+d0$!d/!.2!.M

�1%( d�* d.1*d0$!d,.+#.�)d�#�%*d0+d!*/1.!d0$!d0!),(�0!/d.!�+),%(!d/+d0$!/!d�$�*#!/d�.!
.!,.!/!*0! M

��2%#�0!d0+dhttp://localhost:8080/d%*d03+d/!,�.�0!d�.+3/!./dS+.d03+d0��/d+"d0$!d/�)!
�.+3/!.Td�* d,(�5d3%0$d0$!d�,,(%��0%+*Md�+1d3%((d*+0%�!d0$�0d)!//�#!/d/!*0d".+)d+*!d�(%!*0
�,,!�.d%*/0�*0(5d%*d0$!d+0$!.d�(%!*0/O

*HWWLQJ�PRUH�RXW�RI�WHPSODWHV
�1..!*0(5Nd3!d�.!d1/%*#d0!),(�0!/d0+d !(%2!.d/0�0%�d
���Nd3$%�$d%/d*%�!d�!��1/!d%0d#%2!/d1/
�d�(!�*d�* d/%),(!d3�5d0+d/!,�.�0!d0$!d�(%!*0d�+ !d".+)d0$!d/!.2!.d�+ !Md
+3!2!.N
0!),(�0!/d�.!d��01�((5d)1�$d)+.!d,+3!."1(Nd�* d3!d�.!d#+%*#d0+d03!�'d+1.d�,,(%��0%+*d0+
)�'!d/+)!d)+.!d.!�(%/0%�d1/!d+"d0$!)M
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�$!d$+/0d�  .!//d+"d+1.d�,,(%��0%+*dS:8080Td%/d$�. �+ ! d�0d03+d,(��!/d�0d0$!d)+)!*0Md�$!
"%./0d%*/0�*�!d%/d%*dmain.god3$!.!d3!d/0�.0d0$!d3!�d/!.2!.O

if err := http.ListenAndServe(":8080", nil); err != nil {
  log.Fatal("ListenAndServe:", err)
}

�$!d/!�+* d0%)!d%0d%/d$�. �+ ! d%*d0$!d��2���.%,0d3$!*d3!d+,!*d0$!d/+�'!0O

socket = new WebSocket("ws://localhost:8080/room");

�1.d�$�0d�,,(%��0%+*d%/d,.!005d/01��+.*d%"d%0d%*/%/0/d+*d+*(5d.1**%*#d(+��((5d+*d,+.0d8080Nd/+
3!d�.!d#+%*#d0+d1/!d�+))�* b(%*!d"(�#/d0+d)�'!d%0d�+*"%#1.��(!d�* d0$!*d1/!d0$!d%*&!�0%+*
��,��%(%0%!/d+"d0!),(�0!/d0+d)�'!d/1.!d+1.d��2���.%,0d'*+3/d0$!d.%#$0d$+/0M

�, �0!d5+1.dmaind"1*�0%+*d%*dmain.goO

func main() {
  var addr = flag.String("addr", ":8080", "The addr of the  application.")
  flag.Parse() // parse the flags
  r := newRoom()
  http.Handle("/", &templateHandler{filename: "chat.html"})
  http.Handle("/room", r)
  // get the room going
  go r.run()
  // start the web server
  log.Println("Starting web server on", *addr)
  if err := http.ListenAndServe(*addr, nil); err != nil {
    log.Fatal("ListenAndServe:", err)
  }
}

�+1d3%((d*!! d0+d%),+.0d0$!dflagd,��'�#!d%*d+. !.d"+.d0$%/d�+ !d0+d�1%( Md�$!d !"%*%0%+*d"+.
0$!daddrd2�.%��(!d/!0/d1,d+1.d"(�#d�/d�d/0.%*#d0$�0d !"�1(0/d0+d:8080dS3%0$d�d/$+.0d !/�.%,0%+*
+"d3$�0d0$!d2�(1!d%/d%*0!* ! d"+.TMd�!d)1/0d��((dflag.Parse()d0$�0d,�./!/d0$!d�.#1)!*0/
�* d!40.��0/d0$!d�,,.+,.%�0!d%*"+.)�0%+*Md�$!*Nd3!d��*d.!"!.!*�!d0$!d2�(1!d+"d0$!d$+/0d"(�#
�5d1/%*#d*addrM

�$!d��((d0+dflag.Stringd.!01.*/d�d05,!d+"d*stringNd3$%�$d%/d0+d/�5d%0
.!01.*/d0$!d�  .!//d+"d�d/0.%*#d2�.%��(!d3$!.!d0$!d2�(1!d+"d0$!d"(�#d%/
/0+.! Md�+d#!0d0$!d2�(1!d%0/!("dS�* d*+0d0$!d�  .!//d+"d0$!d2�(1!TNd3!d)1/0
1/!d0$!d,+%*0!.d%* %.!�0%+*d+,!.�0+.Nd*M
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�!d�(/+d�  ! d�dlog.Printlnd��((d0+d+10,10d0$!d�  .!//d%*d0$!d0!.)%*�(d/+d3!d��*d�!d/1.!
0$�0d+1.d�$�*#!/d$�2!d0�'!*d!""!�0M

�!d�.!d#+%*#d0+d)+ %"5d0$!dtemplateHandlerd05,!d3!d3.+0!d/+d0$�0d%0d,�//!/d0$!d !0�%(/d+"
0$!d.!-1!/0d�/d �0�d%*0+d0$!d0!),(�0!Y/dExecuted)!0$+ Md�*dmain.goNd1, �0!
0$!dServeHTTPd"1*�0%+*d0+d,�//d0$!d.!-1!/0drd�/d0$!ddatad�.#1)!*0d0+d0$!dExecute
)!0$+ O

func (t *templateHandler) ServeHTTP(w http.ResponseWriter, r
*http.Request) {
  t.once.Do(func() {
    t.templ =  template.Must(template.ParseFiles(filepath.Join("templates",
      t.filename)))
  })
  t.templ.Execute(w, r)
}

�$%/d0!((/d0$!d0!),(�0!d0+d.!* !.d%0/!("d1/%*#d �0�d0$�0d��*d�!d!40.��0! d".+)dhttp.RequestN
3$%�$d$�,,!*/d0+d%*�(1 !d0$!d$+/0d�  .!//d0$�0d3!d*!! M

�+d1/!d0$!dHostd2�(1!d+"dhttp.RequestNd3!d��*d0$!*d)�'!d1/!d+"d0$!d/,!�%�(d0!),(�0!
/5*0�4d0$�0d�((+3/d1/d0+d%*&!�0d �0�Md�, �0!d0$!d(%*!d3$!.!d3!d�.!�0!d+1.d/+�'!0d%*
0$!dchat.htmld"%(!O

socket = new WebSocket("ws://{{.Host}}/room");

�$!d +1�(!d�1.(5d�.��!/d.!,.!/!*0d�*d�**+0�0%+*d�* d0$!d3�5d3!d0!((d+1.d0!),(�0!d/+1.�!d0+
%*&!�0d �0�Md�$!d{{.Host}}d%/d!//!*0%�((5d!-1%2�(!*0d+"d0!((%*#d%0d0+d.!,(��!d0$!d�**+0�0%+*
3%0$d0$!d2�(1!d".+)drequest.HostdS/%*�!d3!d,�//! d0$!d.!-1!/0drd+�&!�0d%*d�/d �0�TM

�!d$�2!d+*(5d/�.�0�$! d0$!d/1."��!d+"d0$!d,+3!.d+"d0$!d0!),(�0!/d�1%(0d%*0+
	+Y/d/0�* �. d(%�.�.5Md�$!dtext/templated,��'�#!d +�1)!*0�0%+*d%/d�
#.!�0d,(��!d0+d(!�.*d)+.!d��+10d3$�0d5+1d��*d��$%!2!Md�+1d��*d"%* d)+.!
��+10d%0d�0dhttp://golang.org/pkg/text/templateM

�!�1%( d�* d.1*d0$!d�$�0d,.+#.�)d�#�%*Nd�10d0$%/d0%)!d*+0%�!d0$�0d0$!d�$�00%*#d+,!.�0%+*/d*+
(+*#!.d,.+ 1�!d�*d!..+.Nd3$%�$!2!.d$+/0d3!d/,!�%"5O

go build -o chat
./chat -addr=":3000"

�%!3d0$!d/+1.�!d+"d0$!d,�#!d%*d0$!d�.+3/!.d�* d*+0%�!d0$�0d{{.Host}}d$�/d�!!*d.!,(��! 
3%0$d0$!d��01�(d$+/0d+"d0$!d�,,(%��0%+*Md��(% d$+/0/d�.!*Y0d&1/0d,+.0d*1)�!./Pd5+1d��*d�(/+
/,!�%"5d0$!d��d�  .!//!/d+.d+0$!.d$+/0*�)!/d,.+2% ! d0$!5d�.!d�((+3! d%*d5+1.
!*2%.+*)!*0Nd"+.d!4�),(!Nd-addr="192.168.0.1:3000"M
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�$!d+*(5d3�5d3!d3%((d'*+3d0$�0d+1.d�,,(%��0%+*d%/d3+.'%*#d%/d�5d+,!*%*#d03+d+.d)+.!
�.+3/!./d�* d1/%*#d+1.d��d0+d/!* d)!//�#!/Md�*d+0$!.d3+. /Nd3!d�.!d)�*1�((5d0!/0%*#d+1.
�+ !Md�$%/d%/d"%*!d"+.d!4,!.%)!*0�(d,.+&!�0/d/1�$d�/d+1.d�$�0d�,,(%��0%+*d+.d/)�((d,.+&!�0/
0$�0d�.!*Y0d!4,!�0! d0+d#.+3Nd�10d%"d+1.d�+ !d%/d0+d$�2!d�d(+*#!.d(%"!d+.d�!d3+.'! d+*d�5d)+.!
0$�*d+*!d,!./+*Nd)�*1�(d0!/0%*#d+"d0$%/d'%* d�!�+)!/d�d(%��%(%05Md�!d�.!d*+0d#+%*#d0+d0��'(!
�!/0_ .%2!*`�!2!(+,)!*0dS���Td"+.d+1.d�$�0d,.+#.�)Nd�10d3!d/$+1( d!4,(+.!d�*+0$!.
1/!"1(d !�1##%*#d0!�$*%-1!d��((! d0.��%*#M

�.��%*#d%/d�d,.��0%�!d�5d3$%�$d3!d(+#d+.d,.%*0d'!5d/0!,/d%*d0$!d"(+3d+"d�d,.+#.�)d0+d)�'!
3$�0d%/d#+%*#d+*d1* !.d0$!d�+2!./d2%/%�(!Md�*d0$!d,.!2%+1/d/!�0%+*Nd3!d�  ! 
�dlog.Printlnd��((d0+d+10,10d0$!d�  .!//d0$�0d0$!d�$�0d,.+#.�)d3�/d�%* %*#d0+Md�*d0$%/
/!�0%+*Nd3!d�.!d#+%*#d0+d"+.)�(%6!d0$%/d�* d3.%0!d+1.d+3*d�+),(!0!d0.��%*#d,��'�#!M

�!d�.!d#+%*#d0+d!4,(+.!d���d,.��0%�!/d3$!*d3.%0%*#d+1.d0.��%*#d�+ !d�!��1/!d���d%/d�
,!."!�0d!4�),(!d+"d�d,��'�#!d0$�0d3!d�.!d(%'!(5d0+d.!1/!Nd�  d0+Nd/$�.!Nd�* d$+,!"1((5Nd!2!*
+,!*d/+1.�!M

:ULWLQJ�D�SDFNDJH�XVLQJ�7''
���'�#!/d%*d	+d�.!d+.#�*%6! d%*0+d"+( !./Nd3%0$d+*!d,��'�#!d,!.d"+( !.Md�0d%/d�d�1%( d!..+.d0+d
$�2!d %""!.%*#d,��'�#!d !�(�.�0%+*/d3%0$%*d0$!d/�)!d"+( !.d�!��1/!d�((d/%�(%*#d"%(!/d�.!
!4,!�0! d0+d�+*0.%�10!d0+d�d/%*#(!d,��'�#!Md	+d$�/d*+d�+*�!,0d+"d/1�,��'�#!/Nd3$%�$d)!�*/
*!/0! d,��'�#!/dS%*d*!/0! d"+( !./Td!4%/0d+*(5d"+.d�!/0$!0%�d+.d%*"+.)�0%+*�(d.!�/+*/d�10d +
*+0d%*$!.%0d�*5d"1*�0%+*�(%05d+.d2%/%�%(%05d".+)d/1,!.d,��'�#!/Md�*d+1.d�$�0d�,,(%��0%+*Nd�((d+"
+1.d"%(!/d�+*0.%�10! d0+d0$!dmaind,��'�#!d�!��1/!d3!d3�*0! d0+d�1%( d�*d!4!�10��(!d0++(M
�1.d0.��%*#d,��'�#!d3%((d*!2!.d�!d.1*d %.!�0(5Nd/+d%0d��*d�* d/$+1( d1/!d�d %""!.!*0d,��'�#!
*�)!Md�!d3%((d�(/+d*!! d0+d0$%*'d��+10d0$!d�,,(%��0%+*`�.+#.�))%*#`�*0!."��!dS���Td+"
+1.d,��'�#!Nd�+*/% !.%*#d$+3d0+d)+ !(d�d,��'�#!d/+d0$�0d%0d.!)�%*/d�/d!40!*/%�(!d�* 
"(!4%�(!d�/d,+//%�(!d"+.d1/!./Md�$%/d%*�(1 !/d0$!d"%!( /Nd"1*�0%+*/Nd)!0$+ /Nd�* d05,!/d0$�0
/$+1( d�!d!4,+.0! dS2%/%�(!d0+d0$!d1/!.Td�* d.!)�%*d$%  !*d"+.d/%),(%�%05Y/d/�'!M

	+d1/!/d��,%0�(%6�0%+*d+"d*�)!/d0+d !*+0!d3$%�$d%0!)/d�.!d!4,+.0! d/1�$
0$�0d*�)!/d0$�0d�!#%*d3%0$d�d��,%0�(d(!00!.dS"+.d!4�),(!NdTracerTd�.!
2%/%�(!d0+d1/!./d+"d�d,��'�#!Nd�* d*�)!/d0$�0d�!#%*d3%0$d�d(+3!.��/!d(!00!.
S"+.d!4�),(!NdtemplateHandlerTd�.!d$%  !*d+.d,.%2�0!M
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�.!�0!d�d*!3d"+( !.d��((! dtraceNd3$%�$d3%((d�!d0$!d*�)!d+"d+1.d0.��%*#d,��'�#!Nd�(+*#/% !
0$!dchatd"+( !.d/+d0$�0d0$!d"+( !.d/0.1�01.!d*+3d(++'/d(%'!d0$%/O

/chat
  client.go
  main.go
  room.go
/trace

�!"+.!d3!d&1),d%*0+d�+ !Nd(!0Y/d�#.!!d+*d/+)!d !/%#*d#+�(/d"+.d+1.d,��'�#!d�5d3$%�$d3!
��*d)!�/1.!d/1��!//O

�$!d,��'�#!d/$+1( d�!d!�/5d0+d1/!
�*%0d0!/0/d/$+1( d�+2!.d0$!d"1*�0%+*�(%05
�/!./d/$+1( d$�2!d0$!d"(!4%�%(%05d0+d.!,(��!d0$!d0.��!.d3%0$d0$!%.d+3*
%),(!)!*0�0%+*

,QWHUIDFHV
�*0!."��!/d%*d	+d�.!d�*d!40.!)!(5d,+3!."1(d(�*#1�#!d"!�01.!d0$�0d�((+3/d1/d0+d !"%*!d�*d���d
3%0$+10d�!%*#d/0.%�0d+.d/,!�%"%�d+*d0$!d%),(!)!*0�0%+*d !0�%(/Md�$!.!2!.d,+//%�(!N
 !/�.%�%*#d0$!d��/%�d�1%( %*#d�(+�'/d+"d5+1.d,��'�#!/d1/%*#d%*0!."��!/d1/1�((5d!* /d1,
,�5%*#d %2% !* /d +3*d0$!d.+� Nd�* d0$%/d%/d3$!.!d3!d3%((d/0�.0d"+.d+1.d0.��%*#d,��'�#!M

�.!�0!d�d*!3d"%(!d��((! dtracer.god%*/% !d0$!dtraced"+( !.d�* d3.%0!d0$!d"+((+3%*#d�+ !O

package trace
// Tracer is the interface that describes an object capable of
// tracing events throughout code.
type Tracer interface {
  Trace(...interface{})
}

�$!d"%./0d0$%*#d0+d*+0%�!d%/d0$�0d3!d$�2!d !"%*! d+1.d,��'�#!d�/dtraceM

�$%(!d%0d%/d�d#++ d,.��0%�!d0+d$�2!d0$!d"+( !.d*�)!d)�0�$d0$!d,��'�#!
*�)!Nd	+d0++(/d +d*+0d!*"+.�!d%0Nd3$%�$d)!�*/d5+1d�.!d".!!d0+d*�)!d0$!)
 %""!.!*0(5d%"d%0d)�'!/d/!*/!Md�!)!)�!.Nd3$!*d,!+,(!d%),+.0d5+1.
,��'�#!Nd0$!5d3%((d05,!d0$!d*�)!d+"d0$!d"+( !.Nd�* d%"d/1  !*(5d�d,��'�#!
3%0$d�d %""!.!*0d*�)!d%/d%),+.0! Nd%0d�+1( d#!0d�+*"1/%*#M
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�1.dTracerd05,!dS0$!d��,%0�(dTd)!�*/d3!d%*0!* d0$%/d0+d�!d�d,1�(%�(5d2%/%�(!d05,!Td%/d�*
%*0!."��!d0$�0d !/�.%�!/d�d/%*#(!d)!0$+ d��((! dTraceMd�$!d...interface{}d�.#1)!*0d05,!
/0�0!/d0$�0d+1.dTraced)!0$+ d3%((d���!,0d6!.+d+.d)+.!d�.#1)!*0/d+"d�*5d05,!Md�+1d)%#$0
0$%*'d0$�0d0$%/d%/d�d.! 1* �*0d,.+2%/%+*d�/d0$!d)!0$+ d/$+1( d&1/0d0�'!d�d/%*#(!d/0.%*#dS3!
3�*0d0+d&1/0d0.��!d+10d/+)!d/0.%*#d+"d�$�.��0!./Nd +*Y0d3!QTMd
+3!2!.Nd�+*/% !.d"1*�0%+*/
/1�$d�/dfmt.Sprintd�* dlog.FatalNd�+0$d+"d3$%�$d"+((+3d�d,�00!.*d(%00!.! d0$.+1#$+10
	+Y/d/0�* �. d(%�.�.5d0$�0d,.+2% !/d�d$!(,"1(d/$+.0�10d3$!*d0.5%*#d0+d�+))1*%��0!d)1(0%,(!
0$%*#/d%*d+*!d#+Md�$!.!2!.d,+//%�(!Nd3!d/$+1( d"+((+3d/1�$d,�00!.*/d�* d,.��0%�!/d�!��1/!
3!d3�*0d+1.d+3*d���/d0+d�!d"�)%(%�.d�* d�(!�.d0+d0$!d	+d�+))1*%05M

8QLW�WHVWV
�!d,.+)%/! d+1./!(2!/d0$�0d3!d3+1( d"+((+3d0!/0b .%2!*d,.��0%�!/Nd�10d%*0!."��!/d�.!
/%),(5d !"%*%0%+*/d0$�0d +d*+0d,.+2% !d�*5d%),(!)!*0�0%+*d�* d/+d��**+0d�!d %.!�0(5d0!/0! M
�10d3!d�.!d��+10d0+d3.%0!d�d.!�(d%),(!)!*0�0%+*d+"d�dTracerd)!0$+ Nd�* d3!d3%((d%* !! 
3.%0!d0$!d0!/0/d"%./0M

�.!�0!d�d*!3d"%(!d��((! dtracer_test.god%*d0$!dtraced"+( !.d�* d%*/!.0d0$!d"+((+3%*#
/��""+( d�+ !O

package trace
import (
  "testing"
)
func TestNew(t *testing.T) {
  t.Error("We haven't written our test yet")
}

�!/0%*#d3�/d�1%(0d%*0+d0$!d	+d0++(d�$�%*d".+)d0$!d2!.5d�!#%**%*#Nd)�'%*#d3.%0%*#
�10+)�0��(!d0!/0/d�d"%./0b�(�//d�%0%6!*Md�$!d0!/0d�+ !d(%2!/d�(+*#/% !d0$!d,.+ 1�0%+*d�+ !d%*
"%(!/d/1""%4! d3%0$d_test.goMd�$!d	+d0++(/d3%((d0.!�0d�*5d"1*�0%+*d0$�0d/0�.0/d3%0$dTest
S0�'%*#d�d/%*#(!d*testing.Td�.#1)!*0Td�/d�d1*%0d0!/0Nd�* d%0d3%((d�!d!4!�10! d3$!*d3!d.1*
+1.d0!/0/Md�+d.1*d0$!)d"+.d0$%/d,��'�#!Nd*�2%#�0!d0+d0$!dtraced"+( !.d%*d�d0!.)%*�(d�* d +
0$!d"+((+3%*#O
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�+1d3%((d/!!d0$�0d+1.d0!/0/d"�%(d�!��1/!d+"d+1.d��((d0+dt.Errord%*d0$!d�+ 5d+"d+1.dTestNew
"1*�0%+*O

    ����)$,/��7HVW1HZ�������VHFRQGV�
    ����WUDFHUBWHVW�JR����:H�KDYHQ
W�ZULWWHQ�RXU�WHVW�\HW
    )$,/
    H[LW�VWDWXV��
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�(!�.%*#d0$!d0!.)%*�(d�!"+.!d!��$d0!/0d.1*d%/d�d#.!�0d3�5d0+d)�'!d/1.!d5+1
�.!*Y0d�+*"1/%*#d,.!2%+1/d.1*/d3%0$d0$!d)+/0d.!�!*0d+*!Md�*d�%* +3/N
5+1d��*d1/!d0$!dclsd�+))�* Pd+*d�*%4d)��$%*!/Nd0$!dcleard�+))�* 
 +!/d0$!d/�)!d0$%*#M

��2%+1/(5Nd3!d$�2!*Y0d,.+,!.(5d3.%00!*d+1.d0!/0d�* d3!d +*Y0d!4,!�0d%0d0+d,�//d5!0Nd/+d(!0Y/
1, �0!d0$!dTestNewd"1*�0%+*O

func TestNew(t *testing.T) {
  var buf bytes.Buffer
  tracer := New(&buf)
  if tracer == nil {
    t.Error("Return from New should not be nil")
  } else {
    tracer.Trace("Hello trace package.")
    if buf.String() != "Hello trace package.\n" {
      t.Errorf("Trace should not write '%s'.", buf.String())
    }
  }

}

�+/0d,��'�#!/d0$.+1#$+10d0$!d�++'d�.!d�2�%(��(!d".+)d0$!d	+d/0�* �. d(%�.�.5Nd/+d5+1d��*
�  d�*dimportd/0�0!)!*0d"+.d0$!d�,,.+,.%�0!d,��'�#!d%*d+. !.d0+d���!//d0$!d,��'�#!Md�0$!./
�.!d!40!.*�(Nd�* d0$�0Y/d3$!*d5+1d*!! d0+d1/!dgo getd0+d +3*(+� d0$!)d�!"+.!d0$!5d��*d�!
%),+.0! Md�+.d0$%/d��/!Nd5+1Y((d*!! d0+d�  dimport "bytes"d0+d0$!d0+,d+"d0$!d"%(!M

�!d$�2!d/0�.0! d !/%#*%*#d+1.d���d�5d�!�+)%*#d0$!d"%./0d1/!.d+"d%0Md�!d3�*0d0+d�!d��(!d0+
��,01.!d0$!d+10,10d+"d+1.d0.��!.d%*d�dbytes.Bufferd2�.%��(!d/+d0$�0d3!d��*d0$!*d!*/1.!d0$�0
0$!d/0.%*#d%*d0$!d�1""!.d)�0�$!/d0$!d!4,!�0! d2�(1!Md�"d%0d +!/d*+0Nd�d��((d0+dt.Errorfd3%((d"�%(
0$!d0!/0Md�!"+.!d0$�0Nd3!d�$!�'d0+d)�'!d/1.!d0$!d.!01.*d".+)d�d)� !b1,dNewd"1*�0%+*d%/
*+0dnilPd�#�%*Nd%"d%0d%/Nd0$!d0!/0d3%((d"�%(d�!��1/!d+"d0$!d��((d0+dt.ErrorM
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5HG�JUHHQ�WHVWLQJ
�1**%*#dgo testd*+3d��01�((5d,.+ 1�!/d�*d!..+.Pd%0d�+),(�%*/d0$�0d0$!.!d%/d*+dNew
"1*�0%+*Md�!d$�2!*Y0d)� !d�d)%/0�'!d$!.!Pd3!d�.!d"+((+3%*#d�d,.��0%�!d'*+3*d�/d.! b#.!!*
0!/0%*#Md�! b#.!!*d0!/0%*#d,.+,+/!/d0$�0d3!d"%./0d3.%0!d�d1*%0d0!/0Nd/!!d%0d"�%(dS+.d,.+ 1�!d�*
!..+.TNd3.%0!d0$!d)%*%)1)d�)+1*0d+"d�+ !d,+//%�(!d0+d)�'!d0$�0d0!/0d,�//Nd�* d.%*/!d�* 
.!,!�0d%0d�#�%*Md�$!d'!5d,+%*0d$!.!d�!%*#d0$�0d3!d3�*0d0+d)�'!d/1.!d0$!d�+ !d3!d�  d%/
��01�((5d +%*#d/+)!0$%*#d�/d3!((d�/d!*/1.%*#d0$�0d0$!d0!/0d�+ !d3!d3.%0!d%/d0!/0%*#
/+)!0$%*#d)!�*%*#"1(M

Consider a meaningless test for a minute:
if true == true {
  t.Error("True should be true")
}

�0d%/d(+#%��((5d%),+//%�(!d"+.dtrued0+d*+0d�!dd0.1!dS%"dtrued!2!.d!-1�(/dfalseNd%0Y/d0%)!d0+d#!0d�
*!3d�+),10!.TNd�* d/+d+1.d0!/0d%/d,+%*0(!//Md�"d�d0!/0d+.d�(�%)d��**+0d"�%(Nd0$!.!d%/d*+d2�(1!
3$�0/+!2!.d0+d�!d"+1* d%*d%0M
�!,(��%*#dtrued3%0$d�d2�.%��(!d0$�0d5+1d!4,!�0d0+d�!d/!0d0+dtrued1* !.d�!.0�%*d�+* %0%+*/
3+1( d)!�*d0$�0d/1�$d�d0!/0d��*d%* !! d"�%(dS(%'!d3$!*d0$!d�+ !d�!%*#d0!/0! d%/
)%/�!$�2%*#Td�0d0$%/d,+%*0Nd5+1d$�2!d�d)!�*%*#"1(d0!/0d0$�0d%/d3+.0$d�+*0.%�10%*#d0+d0$!
�+ !d��/!M

�+1d��*d0.!�0d0$!d+10,10d+"dgo testd(%'!d�d0+b +d(%/0Nd/+(2%*#d+*(5d+*!d,.+�(!)d�0d�d0%)!M
�%#$0d*+3Nd0$!d�+),(�%*0d��+10d0$!d)%//%*#dNewd"1*�0%+*d%/d�((d3!d3%((d�  .!//Md�*
0$!dtrace.god"%(!Nd(!0Y/d�  d0$!d)%*%)1)d�)+1*0d+"d�+ !d,+//%�(!d0+d,.+#.!//d3%0$d0$%*#/P
�  d0$!d"+((+3%*#d/*%,,!0d1* !.*!�0$d0$!d%*0!."��!d05,!d !"%*%0%+*O

func New() {}

�1**%*#dgo testd*+3d/$+3/d1/d0$�0d0$%*#/d$�2!d%* !! d,.+#.!//! Nd�(�!%0d*+0d2!.5d"�.M
�!d*+3d$�2!d03+d!..+./O

    ��WUDFHUBWHVW�JR�����WRR�PDQ\�DUJXPHQWV�LQ�FDOO�WR�1HZ
    ��WUDFHUBWHVW�JR�����1HZ�	EXI��XVHG�DV�YDOXH
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�$!d"%./0d!..+.d0!((/d1/d0$�0d3!d�.!d,�//%*#d�.#1)!*0/d0+d+1.dNewd"1*�0%+*Nd�10d0$!dNew
"1*�0%+*d +!/*Y0d���!,0d�*5Md�$!d/!�+* d!..+.d/�5/d0$�0d3!d�.!d1/%*#d0$!d.!01.*d+"d0$!dNew
"1*�0%+*d�/d�d2�(1!Nd�10d0$�0d0$!dNewd"1*�0%+*d +!/*Y0d.!01.*d�*50$%*#Md�+1d)%#$0d$�2!d/!!*
0$%/d�+)%*#Nd�* d%* !! d�/d5+1d#�%*d)+.!d!4,!.%!*�!d3.%0%*#d0!/0b .%2!*d�+ !Nd5+1d3%((
)+/0d(%'!(5d&1),d+2!.d/1�$d0.%2%�(d !0�%(/Md
+3!2!.Nd0+d,.+,!.(5d%((1/0.�0!d0$!d)!0$+ Nd3!
�.!d#+%*#d0+d�!d,! �*0%�d"+.d�d3$%(!Md�!0Y/d�  .!//d0$!d"%./0d!..+.d�5d1, �0%*#d+1.dNew
"1*�0%+*d0+d0�'!d%*d0$!d!4,!�0! d�.#1)!*0O

func New(w io.Writer) {}

�!d�.!d0�'%*#d�*d�.#1)!*0d0$�0d/�0%/"%!/d0$!dio.Writerd%*0!."��!Nd3$%�$d)!�*/d0$�0d0$!
/,!�%"%! d+�&!�0d)1/0d$�2!d�d/1%0��(!dWrited)!0$+ M

�/%*#d!4%/0%*#d%*0!."��!/Nd!/,!�%�((5d+*!/d"+1* d%*d0$!d	+d/0�* �. d(%�.�.5N
%/d�*d!40.!)!(5d,+3!."1(d�* d+"0!*d*!�!//�.5d3�5d0+d!*/1.!d0$�0d5+1.
�+ !d%/d�/d"(!4%�(!d�* d!(!#�*0d�/d,+//%�(!M

���!,0%*#dio.Writerd)!�*/d0$�0d0$!d1/!.d��*d !�% !d3$!.!d0$!d0.��%*#d+10,10d3%((d�!
3.%00!*Md�$%/d+10,10d�+1( d�!d0$!d/0�* �. d+10,10Nd�d"%(!Nd*!03+.'d/+�'!0Ndbytes.Bufferd�/
%*d+1.d0!/0d��/!Nd+.d!2!*d/+)!d�1/0+)b)� !d+�&!�0Nd,.+2% ! d%0d��*d��0d(%'!
�*dio.Writerd%*0!."��!Mdd

�1**%*#dgo testd�#�%*d/$+3/d1/d0$�0d3!d$�2!d.!/+(2! d0$!d"%./0d!..+.d�* d3!d+*(5d*!! 
�  d�d.!01.*d05,!d%*d+. !.d0+d,.+#.!//d,�/0d+1.d/!�+* d!..+.O

func New(w io.Writer) Tracer {}

�!d�.!d/0�0%*#d0$�0d+1.dNewd"1*�0%+*d3%((d.!01.*d�dTracerNd�10d3!d +d*+0d.!01.*d�*50$%*#N
3$%�$dgo testd$�,,%(5d�+),(�%*/d��+10O

    ��WUDFHU�JR�����PLVVLQJ�UHWXUQ�DW�HQG�RI�IXQFWLRQ

�%4%*#d0$%/d%/d!�/5Pd3!d��*d&1/0d.!01.*dnild".+)d0$!dNewd"1*�0%+*O

func New(w io.Writer) Tracer {
  return nil
}
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�"d�+1./!Nd+1.d0!/0d�+ !d$�/d�//!.0! d0$�0d0$!d.!01.*d/$+1( d*+0d�!dnilNd/+dgo testd*+3
#%2!/d1/d�d"�%(1.!d)!//�#!O

    WUDFHUBWHVW�JR�����5HWXUQ�IURP�1HZ�VKRXOG�QRW�EH�QLO

�+1d��*d/!!d$+3d0$%/d$5,!.b/0.%�0d� $!.!*�!d0+d0$!d.! b#.!!*d,.%*�%,(!d��*d#!0d�d(%00(!
0! %+1/Nd�10d%0d%/d2%0�(d0$�0d3!d +d*+0d&1),d0++d"�.d�$!� Md�"d3!d3!.!d0+d3.%0!d�d(+0d+"
%),(!)!*0�0%+*d�+ !d%*d+*!d#+Nd3!d3%((d2!.5d(%'!(5d$�2!d�+ !d0$�0d%/d*+0d�+2!.! d�5d�d1*%0
0!/0Md
�$!d!2!.b0$+1#$0"1(d�+.!d0!�)d$�/d!2!*d/+(2! d0$%/d,.+�(!)d"+.d1/d�5d,.+2% %*#d�+ !
�+2!.�#!d/0�0%/0%�/Md�$!d"+((+3%*#d�+))�* d,.+2% !/d�+ !d/0�0%/0%�/O

    JR�WHVW��FRYHU

�.+2% ! d0$�0d�((d0!/0/d,�//Nd�  %*#d0$!d-coverd"(�#d3%((d0!((d1/d$+3d)1�$d+"d+1.d�+ !d3�/
0+1�$! d 1.%*#d0$!d!4!�10%+*d+"d0$!d0!/0/Md��2%+1/(5Nd0$!d�(+/!.d3!d#!0d0+d:99d,!.�!*0d0$!
�!00!.M

,PSOHPHQWLQJ�WKH�LQWHUIDFH
�+d/�0%/"5d0$%/d0!/0Nd3!d*!! d/+)!0$%*#d0$�0d3!d��*d,.+,!.(5d.!01.*d".+)d0$!dNewd)!0$+ 
�!��1/!dTracerd%/d+*(5d�*d%*0!."��!d�* d3!d$�2!d0+d.!01.*d/+)!0$%*#d.!�(Md�!0Y/d�  d�*
%),(!)!*0�0%+*d+"d�d0.��!.d0+d+1.dtracer.god"%(!O

type tracer struct {
  out io.Writer
}
func (t *tracer) Trace(a ...interface{}) {}

�1.d%),(!)!*0�0%+*d%/d!40.!)!(5d/%),(!Od0$!dtracerd05,!d$�/d�*dio.Writerd"%!( 
��((! doutd3$%�$d%/d3$!.!d3!d3%((d3.%0!d0$!d0.��!d+10,10d0+Md�* d0$!dTraced)!0$+ d!4��0(5
)�0�$!/d0$!d)!0$+ d.!-1%.! d�5d0$!dTracerd%*0!."��!Nd�(0$+1#$d%0d +!/*Y0d +d�*50$%*#d5!0M

�+3d3!d��*d"%*�((5d"%4d0$!dNewd)!0$+ O

func New(w io.Writer) Tracer {
  return &tracer{out: w}
}

�1**%*#dgo testd�#�%*d/$+3/d1/d0$�0d+1.d!4,!�0�0%+*d3�/d*+0d)!0d�!��1/!d*+0$%*#d3�/
3.%00!*d 1.%*#d+1.d��((d0+dTraceO

    WUDFHUBWHVW�JR�����7UDFH�VKRXOG�QRW�ZULWH�

�
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�!0Y/d1, �0!d+1.dTraced)!0$+ d0+d3.%0!d0$!d�(!* ! d�.#1)!*0/d0+d0$!d/,!�%"%! dio.Writer
"%!( O

func (t *tracer) Trace(a ...interface{}) {
  fmt.Fprint(t.out, a...)
  fmt.Fprintln(t.out)
}

�$!*d0$!dTraced)!0$+ d%/d��((! Nd3!d1/!dfmt.FprintdS�* dfmt.FprintlnTd0+d"+.)�0d�* 
3.%0!d0$!d0.��!d !0�%(/d0+d0$!doutd3.%0!.M


�2!d3!d"%*�((5d/�0%/"%! d+1.d0!/0Q

    JR�WHVW��FRYHU
    3$66
    FRYHUDJH���������RI�VWDWHPHQWV
    RN����WUDFH������V

�+*#.�01(�0%+*/Rd�!d$�2!d/1��!//"1((5d,�//! d+1.d0!/0d�* d$�2!d:99d,!.�!*0d0!/0d�+2!.�#!M
�*�!d3!d$�2!d"%*%/$! d+1.d#(�//d+"d�$�),�#*!Nd3!d��*d0�'!d�d)%*10!d0+d�+*/% !.d/+)!0$%*#
2!.5d%*0!.!/0%*#d��+10d+1.d%),(!)!*0�0%+*M

8QH[SRUWHG�W\SHV�EHLQJ�UHWXUQHG�WR�XVHUV
�$!dtracerd/0.1�0d05,!d3!d3.+0!d%/d1*!4,+.0! d�!��1/!d%0d�!#%*/d3%0$d�d(+3!.��/!dtNd/+
$+3d%/d%0d0$�0d3!d�.!d��(!d0+d.!01.*d%0d".+)d0$!d!4,+.0! dNewd"1*�0%+*Qd�"0!.d�((Nd +!/*Y0d0$!
1/!.d.!�!%2!d0$!d.!01.*! d+�&!�0Qd�$%/d%/d,!."!�0(5d���!,0��(!d�* d2�(% d	+d�+ !Pd0$!d1/!.
3%((d+*(5d!2!.d/!!d�*d+�&!�0d0$�0d/�0%/"%!/d0$!dTracerd%*0!."��!d�* d3%((d*!2!.d!2!*d'*+3
��+10d+1.d,.%2�0!dtracerd05,!Md�%*�!d0$!5d+*(5d%*0!.��0d3%0$d0$!d%*0!."��!d�*53�5Nd%0
3+1( *Y0d)�00!.d%"d+1.dtracerd%),(!)!*0�0%+*d!4,+/! d+0$!.d)!0$+ /d+.d"%!( /Pd0$!5
3+1( d*!2!.d�!d/!!*Md�$%/d�((+3/d1/d0+d'!!,d0$!d,1�(%�d���d+"d+1.d,��'�#!d�(!�*d�* 
/%),(!M

�$%/d$%  !*d%),(!)!*0�0%+*d0!�$*%-1!d%/d1/! d0$.+1#$+10d0$!d	+d/0�* �. d(%�.�.5Pd"+.
!4�),(!Nd0$!dioutil.NopCloserd)!0$+ d%/d�d"1*�0%+*d0$�0d01.*/d�d*+.)�(
io.Readerd%*0!."��!d%*0+dio.ReadCloserd3$!.!d0$!dClosed)!0$+ d +!/d*+0$%*#dS1/! d"+.
3$!*dio.Readerd+�&!�0/d0$�0d +*Y0d*!! d0+d�!d�(+/! d�.!d,�//! d%*0+d"1*�0%+*/d0$�0
.!-1%.!dio.ReadCloserd05,!/TMd�$!d)!0$+ d.!01.*/dio.ReadCloserd�/d"�.d�/d0$!d1/!.d%/
�+*�!.*! Nd�10d1* !.d0$!d$++ Nd0$!.!d%/d�d/!�.!0dnopCloserd05,!d$% %*#d0$!d%),(!)!*0�0%+*
 !0�%(/M
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�+d/!!d0$%/d"+.d5+1./!("Nd�.+3/!d0$!d	+d/0�* �. d(%�.�.5d/+1.�!d�+ !d�0
http://golang.org/src/pkg/io/ioutil/ioutil.god�* d/!�.�$d"+.
0$!dnopCloserd/0.1�0M

8VLQJ�RXU�QHZ�WUDFH�SDFNDJH
�+3d0$�0d3!d$�2!d�+),(!0! d0$!d"%./0d2!./%+*d+"d+1.dtraced,��'�#!Nd3!d��*d1/!d%0d%*d+1.
�$�0d�,,(%��0%+*d%*d+. !.d0+d�!00!.d1* !./0�* d3$�0d%/d#+%*#d+*d3$!*d1/!./d/!* d)!//�#!/
0$.+1#$d0$!d1/!.d%*0!."��!M

�*droom.goNd(!0Y/d%),+.0d+1.d*!3d,��'�#!d�* d)�'!d/+)!d��((/d0+d0$!dTraced)!0$+ Md�$!
,�0$d0+d0$!dtraced,��'�#!d3!d&1/0d3.+0!d3%((d !,!* d+*d5+1.dGOPATHd!*2%.+*)!*0d2�.%��(!
�!��1/!d0$!d%),+.0d,�0$d%/d.!(�0%2!d0+d0$!d$GOPATH/srcd"+( !.Md�+d%"d5+1d�.!�0!d5+1.dtrace
,��'�#!d%*d$GOPATH/src/mycode/traceNd0$!*d5+1d3+1( d*!! d0+d%),+.0dmycode/traceM

�, �0!d0$!droomd05,!d�* d0$!drun()d)!0$+ d(%'!d0$%/O

type room struct {
  // forward is a channel that holds incoming messages
  // that should be forwarded to the other clients.
  forward chan []byte
  // join is a channel for clients wishing to join the room.
  join chan *client
  // leave is a channel for clients wishing to leave the room.
  leave chan *client
  // clients holds all current clients in this room.
  clients map[*client]bool
  // tracer will receive trace information of activity
  // in the room.
  tracer trace.Tracer
}
func (r *room) run() {
  for {
    select {
    case client := <-r.join:
      // joining
      r.clients[client] = true
      r.tracer.Trace("New client joined")
    case client := <-r.leave:
      // leaving
      delete(r.clients, client)
      close(client.send)
      r.tracer.Trace("Client left")
    case msg := <-r.forward:
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      r.tracer.Trace("Message received: ", string(msg))
      // forward message to all clients
      for client := range r.clients {
        client.send <- msg
        r.tracer.Trace(" -- sent to client")
      }
    }
  }
}

�!d�  ! d�dtrace.Tracerd"%!( d0+d+1.droomd05,!d�* d0$!*d)� !d,!.%+ %�d��((/d0+
0$!dTraced)!0$+ d,!,,!.! d0$.+1#$+10d0$!d�+ !Md�"d3!d.1*d+1.d,.+#.�)d�* d0.5d0+d/!* 
)!//�#!/Nd5+1Y((d*+0%�!d0$�0d0$!d�,,(%��0%+*d,�*%�/d�!��1/!d0$!dtracerd"%!( d%/dnilMd�!d��*
.!)! 5d0$%/d"+.d*+3d�5d)�'%*#d/1.!d3!d�.!�0!d�* d�//%#*d�*d�,,.+,.%�0!d+�&!�0d3$!*d3!
�.!�0!d+1.droomd05,!Md�, �0!d0$!dmain.god"%(!d0+d +d0$%/O

r := newRoom()
r.tracer = trace.New(os.Stdout)

�!d�.!d1/%*#d+1.dNewd)!0$+ d0+d�.!�0!d�*d+�&!�0d0$�0d3%((d/!* d0$!d+10,10d0+d0$!dos.Stdout
/0�* �. d+10,10d,%,!dS0$%/d%/d�d0!�$*%��(d3�5d+"d/�5%*#d3!d3�*0d%0d0+d,.%*0d0$!d+10,10d0+d+1.
0!.)%*�(TM

�!�1%( d�* d.1*d0$!d,.+#.�)d�* d1/!d03+d�.+3/!./d0+d,(�5d3%0$d0$!d�,,(%��0%+*Nd�* d*+0%�!
0$�0d0$!d0!.)%*�(d*+3d$�/d/+)!d%*0!.!/0%*#d0.��!d%*"+.)�0%+*d"+.d1/O

�+3d3!d�.!d��(!d0+d1/!d0$!d !�1#d%*"+.)�0%+*d0+d#!0d�*d%*/%#$0d%*0+d3$�0d0$!d�,,(%��0%+*d%/
 +%*#Nd3$%�$d3%((d�//%/0d1/d3$!*d !2!(+,%*#d�* d/1,,+.0%*#d+1.d,.+&!�0M



�$�0`�,,(%��0%+*`3%0$`�!�`�+�'!0/

S`:?`T

0DNLQJ�WUDFLQJ�RSWLRQDO
�*�!d0$!d�,,(%��0%+*d%/d.!(!�/! Nd0$!d/+.0d+"d0.��%*#d%*"+.)�0%+*d3!d�.!d#!*!.�0%*#d3%((d�!
,.!005d1/!(!//d%"d%0Y/d&1/0d,.%*0! d+10d0+d/+)!d0!.)%*�(d/+)!3$!.!Nd+.d!2!*d3+./!Nd%"d%0d�.!�0!/
�d(+0d+"d*+%/!d"+.d+1.d/5/0!)d� )%*%/0.�0+./Md�(/+Nd.!)!)�!.d0$�0d3$!*d3!d +*Y0d/!0d�d0.��!.
"+.d+1.droomd05,!Nd+1.d�+ !d,�*%�/Nd3$%�$d%/*Y0d�d2!.5d1/!.b".%!* (5d/%01�0%+*Md�+d.!/+(2!
0$!/!d03+d%//1!/Nd3!d�.!d#+%*#d0+d!*$�*�!d+1.dtraced,��'�#!d3%0$d�dtrace.Off()d)!0$+ 
0$�0d3%((d.!01.*d�*d+�&!�0d0$�0d/�0%/"%!/d0$!dTracerd%*0!."��!d�10d3%((d*+0d +d�*50$%*#d3$!*
0$!dTraced)!0$+ d%/d��((! M

�!0Y/d�  d�d0!/0d0$�0d��((/d0$!dOffd"1*�0%+*d0+d#!0d�d/%(!*0d0.��!.d�!"+.!d)�'%*#d�d��((d0+dTrace
0+d!*/1.!d0$!d�+ !d +!/*Y0d,�*%�Md�%*�!d0$!d0.��%*#d3+*Y0d$�,,!*Nd0$�0Y/d�((d3!d��*d +d%*d+1.
0!/0d�+ !Md�  d0$!d"+((+3%*#d0!/0d"1*�0%+*d0+d0$!dtracer_test.god"%(!O

func TestOff(t *testing.T) {
  var silentTracer Tracer = Off()
  silentTracer.Trace("something")
}

�+d)�'!d%0d,�//Nd�  d0$!d"+((+3%*#d�+ !d0+d0$!dtracer.god"%(!O

type nilTracer struct{}

func (t *nilTracer) Trace(a ...interface{}) {}

// Off creates a Tracer that will ignore calls to Trace.
func Off() Tracer {
  return &nilTracer{}
}

�1.dnilTracerd/0.1�0d$�/d !"%*! d�dTraced)!0$+ d0$�0d +!/d*+0$%*#Nd�* d�d��((d0+d0$!
Off()d)!0$+ d3%((d�.!�0!d�d*!3dnilTracerd/0.1�0d�* d.!01.*d%0Md�+0%�!d0$�0
+1.dnilTracerd/0.1�0d %""!./d".+)d+1.dtracerd/0.1�0d%*d0$�0d%0d +!/*Y0d0�'!
�*dio.Writerd%*0!."��!Pd%0d +!/*Y0d*!! d+*!d�!��1/!d%0d%/*Y0d#+%*#d0+d3.%0!d�*50$%*#M
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�+3d(!0Y/d/+(2!d+1.d/!�+* d,.+�(!)d�5d1, �0%*#d+1.dnewRoomd)!0$+ d%*d0$!droom.god"%(!O

func newRoom() *room {
  return &room{
    forward: make(chan []byte),
    join:    make(chan *client),
    leave:   make(chan *client),
    clients: make(map[*client]bool),
    tracer:  trace.Off(),
  }
}

�5d !"�1(0Nd+1.droomd05,!d3%((d�!d�.!�0! d3%0$d�dnilTracerd/0.1�0d�* d�*5d��((/d0+dTrace
3%((d&1/0d�!d%#*+.! Md�+1d��*d0.5d0$%/d+10d�5d.!)+2%*#d0$!dr.tracer =
trace.New(os.Stdout)d(%*!d".+)d0$!dmain.god"%(!Od*+0%�!d0$�0d*+0$%*#d#!0/d3.%00!*d0+d0$!
0!.)%*�(d3$!*d5+1d1/!d0$!d�,,(%��0%+*d�* d0$!.!d%/d*+d,�*%�M

&OHDQ�SDFNDJH�$3,V
�d-1%�'d#(�*�!d�0d0$!d���dS%*d0$%/d�+*0!40Nd0$!d!4,+/! d2�.%��(!/Nd)!0$+ /Nd�* d05,!/Td"+.
+1.dtraced,��'�#!d$%#$(%#$0/d0$�0d�d/%),(!d�* d+�2%+1/d !/%#*d$�/d!)!.#! O

�$!dNew()d–d)!0$+ b�.!�0!/d�d*!3d%*/0�*�!d+"d�d�.��!.
�$!dOff()d–d)!0$+ b#!0/d�d�.��!.d0$�0d +!/d*+0$%*#
�$!dTracerd%*0!."��!d–d !/�.%�!/d0$!d)!0$+ /d�.��!.d+�&!�0/d3%((d%),(!)!*0

�d3+1( d�!d2!.5d�+*"% !*0d0+d#%2!d0$%/d,��'�#!d0+d�d	+d,.+#.�))!.d3%0$+10d�*5
 +�1)!*0�0%+*d+.d#1% !(%*!/Nd�* d�Y)d,.!005d/1.!d0$!5d3+1( d'*+3d3$�0d +d0+d3%0$d%0M

�*d	+Nd�  %*#d +�1)!*0�0%+*d%/d�/d/%),(!d�/d�  %*#d�+))!*0/d0+d0$!d(%*!
�!"+.!d!��$d%0!)Md�$!d�(+#d,+/0d+*d0$!d/1�&!�0d%/d�d3+.0$3$%(!d.!� dShttp:
//blog.golang.org/godoc-documenting-go-codeTNd3$!.!d5+1d��*d/!!d�
�+,5d+"d0$!d$+/0! d/+1.�!d�+ !d"+.dtracer.god0$�0d%/d�*d!4�),(!d+"d$+3
5+1d)%#$0d�**+0�0!d0$!dtraced,��'�#!Md�+.d)+.!d%*"+.)�0%+*Nd.!"!.d0+dhtt
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Chaining pattern when applied to HTTP handlers
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package main
import ("net/http")
type authHandler struct {
  next http.Handler
}
func (h *authHandler) ServeHTTP(w http.ResponseWriter, r  *http.Request) {
  _, err := r.Cookie("auth")
  if err == http.ErrNoCookie {
    // not authenticated



�  %*#`�/!.`���+1*0/

S`;;`T

    w.Header().Set("Location", "/login")
    w.WriteHeader(http.StatusTemporaryRedirect)
    return
  }
  if err != nil {
    // some other error
   http.Error(w, err.Error(), http.StatusInternalServerError)
   return
  }
  // success - call the next handler
  h.next.ServeHTTP(w, r)
}
func MustAuth(handler http.Handler) http.Handler {
  return &authHandler{next: handler}
}

�$!dauthHandlerd05,!d*+0d+*(5d%),(!)!*0/d0$!dServeHTTPd)!0$+ dS3$%�$d/�0%/"%!/d0$!
http.Handlerd%*0!."��!TNd�10d�(/+d/0+.!/dS3.�,/Tdhttp.Handlerd%*d0$!dnextd"%!( Md�1.
MustAuthd$!(,!.d"1*�0%+*d/%),(5d�.!�0!/dauthHandlerd0$�0d3.�,/d�*5d+0$!.
http.HandlerMd�$%/d%/d0$!d,�00!.*d0$�0d�((+3/d1/d0+d!�/%(5d�  d�10$+.%6�0%+*d0+d+1.d�+ !d%*
main.goM

�!0Y/d03!�'d0$!d"+((+3%*#d.++0d)�,,%*#d(%*!O

http.Handle("/", &templateHandler{filename: "chat.html"})

�!0Y/d�$�*#!d0$!d"%./0d�.#1)!*0d0+d)�'!d%0d!4,(%�%0d��+10d0$!d,�#!d)!�*0d"+.d�$�00%*#Md�!40N
(!0Y/d1/!d0$!dMustAuthd"1*�0%+*d0+d3.�,dtemplateHandlerd"+.d0$!d/!�+* d�.#1)!*0O

http.Handle("/chat", MustAuth(&templateHandler{filename:  "chat.html"}))

�.�,,%*#dtemplateHandlerd3%0$d0$!dMustAuthd"1*�0%+*d3%((d��1/!d0$!d!4!�10%+*d0+d.1*
0$.+1#$dauthHandlerd"%./0Pd%0d3%((d.1*d+*(5d0+dtemplateHandlerd%"d0$!d.!-1!/0d%/
�10$!*0%��0! M

�$!dServeHTTPd)!0$+ d%*dauthHandlerd3%((d(++'d"+.d�d/,!�%�(d�++'%!d��((! dauthNd�* d%0
3%((d1/!d0$!dHeaderd�* dWriteHeaderd)!0$+ /d+*dhttp.ResponseWriterd0+d.! %.!�0d0$!
1/!.d0+d�d(+#%*d,�#!d%"d0$!d�++'%!d%/d)%//%*#Md�+0%�!d0$�0d3!d %/��. d0$!d�++'%!d%0/!("d1/%*#
0$!d1* !./�+.!d�$�.��0!.d�* d��,01.!d+*(5d0$!d.!01.*%*#d!..+.Pd0$%/d%/d�!��1/!d3!d+*(5d��.!
��+10d3$!0$!.d0$!d�++'%!d%/d,.!/!*0d�0d0$%/d,+%*0M

�1%( d�* d.1*d0$!d�$�0d�,,(%��0%+*d�* d0.5d0+d$%0dhttp://localhost:8080/chatO

    JR�EXLOG��R�FKDW
    ��FKDW��KRVW �������
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�+1d*!! d0+d !(!0!d5+1.d�++'%!/d0+d�(!�.d+10d,.!2%+1/d�10$!*0%��0%+*
0+'!*/d+.d�*5d+0$!.d�++'%!/d0$�0d)%#$0d�!d(!"0d+2!.d".+)d+0$!.
 !2!(+,)!*0d,.+&!�0/d/!.2! d0$.+1#$d0$!d(+��($+/0M

�"d5+1d(++'d%*d0$!d�  .!//d��.d+"d5+1.d�.+3/!.Nd5+1d3%((d*+0%�!d0$�0d5+1d�.!d%))! %�0!(5
.! %.!�0! d0+d0$!d/logind,�#!Md�%*�!d3!d��**+0d$�* (!d0$�0d,�0$d5!0Nd5+1Y((d&1/0d#!0d�d;7;
,�#!`*+0`"+1* d!..+.M

0DNLQJ�D�SUHWW\�VRFLDO�VLJQ�LQ�SDJH
�+d"�.Nd3!d$�2!*Y0d,�% d)1�$d�00!*0%+*d0+d)�'%*#d+1.d�,,(%��0%+*d(++'d*%�!Pd�"0!.d�((Nd0$%/
�++'d%/d��+10d	+d�* d*+0d1/!.d%*0!."��!d !2!(+,)!*0Md
+3!2!.Nd0$!.!d%/d*+d!4�1/!d"+.
�1%( %*#d1#(5d�,,/Nd�* d/+d3!d3%((d�1%( d�d/+�%�(d/%#*b%*d,�#!d0$�0d%/d�/d,.!005d�/d%0d%/
"1*�0%+*�(M

�++0/0.�,d%/d�d".+*0!* d".�)!3+.'d"+.d !2!(+,%*#d.!/,+*/%2!d,.+&!�0/d+*d0$!d�!�Md�0
,.+2% !/d���d�* d��2���.%,0d�+ !d0$�0d/+(2!d)�*5d1/!.d%*0!."��!d,.+�(!)/d%*d�d�+*/%/0!*0
�* d#++ b(++'%*#d3�5Md�$%(!d/%0!/d�1%(0d1/%*#d�++0/0.�,d0!* d0+d(++'d0$!d/�)!dS�(0$+1#$
0$!.!d�.!d�d,(!*05d+"d3�5/d%*d3$%�$d0$!d��d��*d�!d�1/0+)%6! TNd%0d%/d�d#.!�0d�$+%�!d"+.d!�.(5
2!./%+*/d+"d�,,/d+.d"+.d !2!(+,!./d3$+d +*Y0d$�2!d���!//d0+d !/%#*!./M

�"d5+1d�1%( d5+1.d�,,(%��0%+*d1/%*#d0$!d/!)�*0%�d/0�* �. /d/!0d"+.0$d�5
�++0/0.�,Nd%0d3%((d�!�+)!d!�/5d"+.d5+1d0+d)�'!d�d�++0/0.�,d0$!)!d"+.d5+1.
/%0!d+.d�,,(%��0%+*Nd�* d5+1d'*+3d%0d3%((d/(+0d.%#$0d%*0+d5+1.d�+ !M

�!d3%((d1/!d0$!d2!./%+*d+"d�++0/0.�,d$+/0! d+*d�d���d/+d3!d +*Y0d$�2!d0+d3+..5d��+10
 +3*(+� %*#d�* d/!.2%*#d+1.d+3*d2!./%+*d0$.+1#$d+1.d�$�0d�,,(%��0%+*Md�$%/d)!�*/d0$�0d%*
+. !.d0+d.!* !.d+1.d,�#!/d,.+,!.(5Nd3!d3%((d*!! d�*d��0%2!d�*0!.*!0d�+**!�0%+*d!2!*d 1.%*#
 !2!(+,)!*0M

�"d5+1d,.!"!.d0+d +3*(+� d�* d$+/0d5+1.d+3*d�+,5d+"d�++0/0.�,Nd5+1d��*d +d/+Md
!!,d0$!
"%(!/d%*d�*dassetsd"+( !.d�* d�  d0$!d"+((+3%*#d��((d0+d5+1.dmaind"1*�0%+*dS%0d1/!/
http.Handled0+d/!.2!d0$!d�//!0/d2%�d5+1.d�,,(%��0%+*TO

KWWS�+DQGOH���DVVHWV����KWWS�6WULS3UHIL[���DVVHWV��
KWWS�)LOH6HUYHU�KWWS�'LU���SDWK�WR�DVVHWV������
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�+0%�!d$+3d0$!dhttp.StripPrefixd�* dhttp.FileServerd"1*�0%+*/
.!01.*d+�&!�0/d0$�0d/�0%/"5d0$!dhttp.Handlerd%*0!."��!d�/d,!.d0$!d !�+.�0+.
,�00!.*d0$�0d3!d%),(!)!*0d3%0$d+1.dMustAuthd$!(,!.d"1*�0%+*M

�*dmain.goNd(!0Y/d�  d�*d!* ,+%*0d"+.d0$!d(+#%*d,�#!O

http.Handle("/chat", MustAuth(&templateHandler{filename:  "chat.html"}))
http.Handle("/login", &templateHandler{filename: "login.html"})
http.Handle("/room", r)

��2%+1/(5Nd3!d +d*+0d3�*0d0+d1/!d0$!dMustAuthd)!0$+ d"+.d+1.d(+#%*d,�#!d�!��1/!d%0d3%((
��1/!d�*d%*"%*%0!d.! %.!�0%+*d(++,M

�.!�0!d�d*!3d"%(!d��((! dlogin.htmld%*/% !d+1.dtemplatesd"+( !.d�* d%*/!.0d0$!d"+((+3%*#

���d�+ !O

<html>
  <head>
    <title>Login</title>
    <link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com
     /bootstrap/3.3.6/css/bootstrap.min.css">
  </head>
  <body>
    <div class="container">
      <div class="page-header">
        <h1>Sign in</h1>
      </div>
      <div class="panel panel-danger">
        <div class="panel-heading">
          <h3 class="panel-title">In order to chat, you must be signed
          in</h3>
        </div>
        <div class="panel-body">
          <p>Select the service you would like to sign in with:</p>
          <ul>
            <li>
              <a href="/auth/login/facebook">Facebook</a>
            </li>
            <li>
              <a href="/auth/login/github">GitHub</a>
            </li>
            <li>
              <a href="/auth/login/google">Google</a>
            </li>
          </ul>
        </div>



�  %*#`�/!.`���+1*0/

S`;>`T

      </div>
    </div>
  </body>
</html>

�!/0�.0d0$!d3!�d/!.2!.d�* d*�2%#�0!d0+dhttp://localhost:8080/loginMd�+1d3%((d*+0%�!
0$�0d%0d*+3d %/,(�5/d+1.d�%#*`%*d,�#!O

(QGSRLQWV�ZLWK�G\QDPLF�SDWKV
��00!.*d)�0�$%*#d"+.d0$!dhttpd,��'�#!d%*d0$!d	+d/0�* �. d(%�.�.5d%/*Y0d0$!d)+/0
�+),.!$!*/%2!d�* d"1((5d"!�01.! d%),(!)!*0�0%+*d+10d0$!.!Md�+.d!4�),(!Nd�1�5d+*d��%(/
)�'!/d%0d)1�$d!�/%!.d0+d$�2!d 5*�)%�d/!#)!*0/d%*/% !d0$!d,�0$Md�+1d�+1( d)�,d0$!d.+10!
(%'!d0$%/O

"auth/:action/:provider_name"

��%(/d0$!*d,.+2% !/d�d �0�d)�,dS+.d %�0%+*�.5Td�+*0�%*%*#d0$!d2�(1!/d0$�0d%0d�10+)�0%��((5
!40.��0! d".+)d0$!d)�0�$! d,�0$Md�+d%"d5+1d2%/%0dauth/login/googleNd0$!*
params[:provider_name]d3+1( d!-1�(dgoogled�* dparams[:action]d3+1( d!-1�(
loginM
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�$!d)+/0d0$!dhttpd,��'�#!d(!0/d1/d/,!�%"5d�5d !"�1(0d%/d�d,�0$d,.!"%4Nd3$%�$d3!d��*d)�'!
1/!d+"d�5d(!�2%*#d�d0.�%(%*#d/(�/$d�0d0$!d!* d+"d0$!d,�00!.*O

"auth/"

�!d3+1( d0$!*d$�2!d0+d)�*1�((5d,�./!d0$!d.!)�%*%*#d/!#)!*0/d0+d!40.��0d0$!d�,,.+,.%�0!
 �0�Md�$%/d%/d���!,0��(!d"+.d.!(�0%2!(5d/%),(!d��/!/Md�$%/d/1%0/d+1.d*!! /d"+.d0$!d0%)!d�!%*#
/%*�!d3!d+*(5d*!! d0+d$�* (!d�d"!3d %""!.!*0d,�0$/Nd/1�$d�/d0$!d"+((+3%*#O

/auth/login/google

/auth/login/facebook

/auth/callback/google

/auth/callback/facebook

�"d5+1d*!! d0+d$�* (!d)+.!d� 2�*�! d.+10%*#d/%01�0%+*/Nd5+1d)�5d3�*0d0+
�+*/% !.d1/%*#d ! %��0! d,��'�#!/Nd/1�$d�/dgowebNdpatNdroutesNd+.dmuxM
�+.d!40.!)!(5d/%),(!d��/!/d/1�$d�/d+1./Nd�1%(0b%*d��,��%(%0%!/d3%((d +M

�!d�.!d#+%*#d0+d�.!�0!d�d*!3d$�* (!.d0$�0d,+3!./d+1.d(+#%*d,.+�!//Md�*dauth.goNd�  d0$!
"+((+3%*#dloginHandlerd�+ !O

// loginHandler handles the third-party login process.
// format: /auth/{action}/{provider}
func loginHandler(w http.ResponseWriter, r *http.Request) {
  segs := strings.Split(r.URL.Path, "/")
  action := segs[2]
  provider := segs[3]
  switch action {
  case "login":
    log.Println("TODO handle login for", provider)
      default:
        w.WriteHeader(http.StatusNotFound)
        fmt.Fprintf(w, "Auth action %s not supported", action)
  }
}

�*d0$!d,.!�! %*#d�+ !Nd3!d�.!�'d0$!d,�0$d%*0+d/!#)!*0/d1/%*#dstrings.Splitd�!"+.!
,1((%*#d+10d0$!d2�(1!/d"+.dactiond�* dproviderMd�"d0$!d��0%+*d2�(1!d%/d'*+3*Nd3!d3%((d.1*
0$!d/,!�%"%�d�+ !Pd+0$!.3%/!Nd3!d3%((d3.%0!d+10d�*d!..+.d)!//�#!d�* d.!01.*d�*
http.StatusNotFoundd/0�01/d�+ !dS3$%�$d%*d0$!d(�*#1�#!d+"d
���d/0�01/d�+ !d%/d404TM
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�!d3%((d*+0d�1((!0,.++"d+1.d�+ !d.%#$0d*+3Md�10d%0Y/d3+.0$d*+0%�%*#d0$�0d%"
/+)!+*!d$%0/dloginHandlerd3%0$d"!3d/!#)!*0/Nd+1.d�+ !d3%((d,�*%�
�!��1/!d%0d3+1( d!4,!�0dsegs[2]d�* dsegs[3]d0+d!4%/0M
�+.d!40.�d�.! %0Nd/!!d3$!0$!.d5+1d��*d,.+0!�0d5+1.d�+ !d�#�%*/0d0$%/d�* 
.!01.*d�d*%�!d!..+.d)!//�#!d%*/0!� d+"d)�'%*#d%0d,�*%�d%"d/+)!+*!d$%0/
/auth/nonsenseM

�1.dloginHandlerd%/d+*(5d�d"1*�0%+*d�* d*+0d�*d+�&!�0d0$�0d%),(!)!*0/d0$!
http.Handlerd%*0!."��!Md�$%/d%/d�!��1/!Nd1*(%'!d+0$!.d$�* (!./Nd3!d +*Y0d*!! d%0d0+d/0+.!
�*5d/0�0!Md�$!d	+d/0�* �. d(%�.�.5d/1,,+.0/d0$%/Nd/+d3!d��*d1/!d0$!dhttp.HandleFunc
"1*�0%+*d0+d)�,d%0d%*d�d3�5d/%)%(�.d0+d$+3d3!d1/! dhttp.Handled!�.(%!.Md�*dmain.goN
1, �0!d0$!d$�* (!./O

http.Handle("/chat", MustAuth(&templateHandler{filename:  "chat.html"}))
http.Handle("/login", &templateHandler{filename: "login.html"})
http.HandleFunc("/auth/", loginHandler)
http.Handle("/room", r)

�!�1%( d�* d.1*d0$!d�$�0d�,,(%��0%+*O

    JR�EXLOG��R�FKDW
    ��FKDW��KRVW �������


%0d0$!d"+((+3%*#d���/d�* d*+0%�!d0$!d+10,10d(+##! d%*d0$!d0!.)%*�(O

http://localhost:8080/auth/login/googled+10,10/dTODO handle login
for google

http://localhost:8080/auth/login/facebookd+10,10/dTODO handle
login for facebook

�!d$�2!d/1��!//"1((5d%),(!)!*0! d�d 5*�)%�d,�0$b)�0�$%*#d)!�$�*%/)d0$�0d&1/0d,.%*0/
+10dTODOd)!//�#!/d/+d"�.Pd3!d*!! d0+d%*0!#.�0!d%0d3%0$d�10$+.%6�0%+*d/!.2%�!/d%*d+. !.d0+
)�'!d+1.d(+#%*d,.+�!//d3+.'M
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*HWWLQJ�VWDUWHG�ZLWK�2$XWK�
��10$;d%/d�*d+,!*d�10$+.%6�0%+*d/0�* �. d !/%#*! d0+d�((+3d.!/+1.�!d+3*!./d0+d#%2!d�(%!*0/
 !(!#�0! d���!//d0+d,.%2�0!d �0�dS/1�$d�/d3�((d,+/0/d+.d03!!0/Td2%�d�*d���!//d0+'!*d!4�$�*#!
$�* /$�'!Md�2!*d%"d5+1d +d*+0d3%/$d0+d���!//d0$!d,.%2�0!d �0�Nd��10$;d%/d�d#.!�0d+,0%+*d0$�0
�((+3/d,!+,(!d0+d/%#*d%*d1/%*#d0$!%.d!4%/0%*#d�.! !*0%�(/Nd3%0$+10d!4,+/%*#d0$+/!d�.! !*0%�(/
0+d�d0$%. b,�.05d/%0!Md�*d0$%/d��/!Nd3!d�.!d0$!d0$%. d,�.05Nd�* d3!d3�*0d0+d�((+3d+1.d1/!./d0+
/%#*d%*d1/%*#d/!.2%�!/d0$�0d/1,,+.0d��10$;M

�.+)d�d1/!.Y/d,+%*0d+"d2%!3Nd0$!d��10$;d"(+3d%/d�/d"+((+3/O

�$!d1/!.d/!(!�0/d0$!d,.+2% !.d3%0$d3$+)d0$!5d3%/$d0+d/%#*d%*d0+d0$!d�(%!*0d�,,M:M
�$!d1/!.d%/d.! %.!�0! d0+d0$!d,.+2% !.Y/d3!�/%0!dS3%0$d�d���d0$�0d%*�(1 !/d0$!;M
�(%!*0d�,,d��Td3$!.!d0$!5d�.!d�/'! d0+d#%2!d,!.)%//%+*d0+d0$!d�(%!*0d�,,M
�$!d1/!.d/%#*/d%*d".+)d0$!d��10$;d/!.2%�!d,.+2% !.d�* d���!,0/d0$!d,!.)%//%+*/<M
.!-1!/0! d�5d0$!d0$%. b,�.05d�,,(%��0%+*M
�$!d1/!.d%/d.! %.!�0! d0+d0$!d�(%!*0d�,,d3%0$d�d.!-1!/0d�+ !M=M
�*d0$!d���'#.+1* Nd0$!d�(%!*0d�,,d/!* /d0$!d#.�*0d�+ !d0+d0$!d,.+2% !.Nd3$+d/!* />M
���'d�*d�10$!*0%��0%+*d0+'!*M
�$!d�(%!*0d�,,d1/!/d0$!d���!//d0+'!*d0+d)�'!d�10$+.%6! d.!-1!/0/d0+d0$!d,.+2% !.N?M
/1�$d�/d0+d#!0d1/!.d%*"+.)�0%+*d+.d3�((d,+/0/M

�+d�2+% d.!%*2!*0%*#d0$!d3$!!(Nd3!d3%((d(++'d�0d�d"!3d+,!*d/+1.�!d,.+&!�0/d0$�0d$�2!
�(.!� 5d/+(2! d0$%/d,.+�(!)d"+.d1/M

2SHQ�VRXUFH�2$XWK��SDFNDJHV
�* .!3d	!..�* d$�/d�!!*d3+.'%*#d+*d0$!d�+.!d	+d0!�)d/%*�!d�!�.1�.5d;9:9Nd0$�0d%/Nd03+
5!�./d�!"+.!d	+d:M9d3�/d+""%�%�((5d.!(!�/! Md
%/dgoauth2d,��'�#!dS/!!dhttps://github.com
/golang/oauth2Td%/d�*d!(!#�*0d%),(!)!*0�0%+*d+"d0$!d��10$;d,.+0+�+(d3.%00!*d!*0%.!(5d%*
	+M

�* .!3Y/d,.+&!�0d%*/,%.! dgomniauthdS/!!dhttps://github.com/stretchr/gomniauthTM
�*d+,!*d/+1.�!d	+d�(0!.*�0%2!d0+d�1�5Y/domniauthd,.+&!�0Ndgomniauthd,.+2% !/d�d1*%"%! 
/+(10%+*d0+d���!//d %""!.!*0d��10$;d/!.2%�!/Md�*d0$!d"101.!Nd3$!*d��10$<dS+.d3$�0!2!.d0$!
*!40b#!*!.�0%+*d�10$+.%6�0%+*d,.+0+�+(d3%((d�!Td�+)!/d+10Nd%*d0$!+.5dgomniauthd�+1( d0�'!
+*d0$!d,�%*d+"d%),(!)!*0%*#d0$!d !0�%(/Nd(!�2%*#d0$!d1/!.d�+ !d1*0+1�$! M

https://github.com/golang/oauth2
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�*d+. !.d0+d)�'!d1/!d+"d0$!d,.+&!�0/Nd�(%!*0/Nd+.d���+1*0/d0$�0d3!d�.!�0! d+*d0$!
�10$+.%6�0%+*d,.+2% !.d/%0!/Nd3!d$�2!d0+d0!((dgomniauthd3$%�$d,.+2% !./d3!d3�*0d0+d1/!
�* d$+3d3!d3%((d%*0!.��0d3%0$d0$!)Md�!d +d0$%/d�5d��((%*#d0$!dWithProvidersd"1*�0%+*d+*
0$!d,.%)�.5dgomniauthd,��'�#!Md�  d0$!d"+((+3%*#d�+ !d/*%,,!0d0+dmain.godS&1/0
1* !.*!�0$d0$!dflag.Parse()d(%*!d0+3�. d0$!d0+,d+"d0$!dmaind"1*�0%+*TO

// setup gomniauth
gomniauth.SetSecurityKey("PUT YOUR AUTH KEY HERE")
gomniauth.WithProviders(
  facebook.New("key", "secret",
    "http://localhost:8080/auth/callback/facebook"),
  github.New("key", "secret",
    "http://localhost:8080/auth/callback/github"),
  google.New("key", "secret",
    "http://localhost:8080/auth/callback/google"),
)
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 +3*d!�.(%!.Md�$!d0$%. d�.#1)!*0d.!,.!/!*0/d0$!d��((���'d���d0$�0d/$+1( d)�0�$d0$!d+*!/
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�/d1/1�(Nd5+1d3%((d*!! d0+d!*/1.!d�((d0$!d�,,.+,.%�0!d,��'�#!/d�.!d%),+.0! O

import (
  "github.com/stretchr/gomniauth/providers/facebook"
  "github.com/stretchr/gomniauth/providers/github"
  "github.com/stretchr/gomniauth/providers/google"
)

	+)*%�10$d.!-1%.!/d0$!dSetSecurityKeyd��((d�!��1/!d%0d/!* /d/0�0!d �0�
�!03!!*d0$!d�(%!*0d�* d/!.2!.d�(+*#d3%0$d�d/%#*�01.!d�$!�'/1)Nd3$%�$
!*/1.!/d0$�0d0$!d/0�0!d2�(1!/d�.!d*+0d0!),!.! d3%0$d3$%(!d�!%*#
0.�*/)%00! Md�$!d/!�1.%05d'!5d%/d1/! d3$!*d�.!�0%*#d0$!d$�/$d%*d�d3�5d0$�0
%0d%/d�()+/0d%),+//%�(!d0+d.!�.!�0!d0$!d/�)!d$�/$d3%0$+10d'*+3%*#d0$!
!4��0d/!�1.%05d'!5Md�+1d/$+1( d.!,(��!dsome long keyd3%0$d�d/!�1.%05
$�/$d+.d,$.�/!d+"d5+1.d�$+%�!M

/RJJLQJ�LQ
�+3d0$�0d3!d$�2!d�+*"%#1.! d	+)*%�10$Nd3!d*!! d0+d.! %.!�0d1/!./d0+d0$!d,.+2% !.Y/
�10$+.%6�0%+*d,�#!d3$!*d0$!5d(�* d+*d+1.d/auth/login/{provider}d,�0$Md�!d&1/0d$�2!
0+d1, �0!d+1.dloginHandlerd"1*�0%+*d%*dauth.goO

func loginHandler(w http.ResponseWriter, r *http.Request) {
  segs := strings.Split(r.URL.Path, "/")
  action := segs[2]
  provider := segs[3]
  switch action {
  case "login":
    provider, err := gomniauth.Provider(provider)
    if err != nil {
      http.Error(w, fmt.Sprintf("Error when trying to get provider
      %s: %s",provider, err), http.StatusBadRequest)
      return
    }
    loginUrl, err := provider.GetBeginAuthURL(nil, nil)
    if err != nil {
      http.Error(w, fmt.Sprintf("Error when trying to GetBeginAuthURL
      for %s:%s", provider, err), http. StatusInternalServerError)
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      return
    }
    w.Header.Set("Location", loginUrl)
    w.WriteHeader(http.StatusTemporaryRedirect)
    default:
      w.WriteHeader(http.StatusNotFound)
      fmt.Fprintf(w, "Auth action %s not supported", action)
  }
}

�!d +d03+d)�%*d0$%*#/d$!.!Md�%./0Nd3!d1/!d0$!dgomniauth.Providerd"1*�0%+*d0+d#!0d0$!
,.+2% !.d+�&!�0d0$�0d)�0�$!/d0$!d+�&!�0d/,!�%"%! d%*d0$!d���dS/1�$d�/dgoogled+.dgithubTM
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!4�),(!Nd3!d3�*0d0+d.! %.!�0d0$!d1/!.d���'d0+d0$!d+.%#%*�(d,�#!d0$!5d3!.!
0.5%*#d0+d���!//d�!"+.!d0$!d�10$!*0%��0%+*d,.+�!//d%*0!.2!*! Md�+.d+1.
,1.,+/!Nd3!d$�2!d+*(5d0$!d/chatd!* ,+%*0Nd/+d3!d +*Y0d*!! d0+d3+..5
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�10$!*0%��0%+*d,.+�!//Md�+.d!4�),(!Nd5+1d��*d/,!�%"5d5+1.d+3*dscope
,�.�)!0!.Nd3$%�$d�((+3/d5+1d0+d)�'!d�d.!-1!/0d"+.d,!.)%//%+*d0+d���!//
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�.+3/!.d0+d0$!d.!01.*! d���M
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1/%*#d5+1.d	++#(!d���+1*0d�* d5+1d3%((d*+0%�!d0$�0d5+1d�.!d,.!/!*0! d3%0$d�d	++#(!b
/,!�%"%�d/%#*b%*d,�#!dS%"d5+1d�.!d*+0d�(.!� 5d/%#*! d%*d0+d	++#(!TMd�*�!d5+1d�.!d/%#*! d%*N
5+1d3%((d�!d,.!/!*0! d3%0$d�d,�#!d�/'%*#d5+1d0+d#%2!d,!.)%//%+*d"+.d+1.d�$�0d�,,(%��0%+*
�!"+.!d5+1d��*d2%!3d��/%�d%*"+.)�0%+*d��+10d5+1.d���+1*0O

�$%/d%/d0$!d/�)!d"(+3d0$�0d0$!d1/!./d+"d+1.d�$�0d�,,(%��0%+*d3%((d!4,!.%!*�!d3$!*d/%#*%*#d%*M
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�(%�'d+*d���!,0d�* d5+1d3%((d*+0%�!d0$�0d5+1d�.!d.! %.!�0! d0+d+1.d�,,(%��0%+*d�+ !d�10
,.!/!*0! d3%0$d�*dAuth action callback not supportedd!..+.Md�$%/d%/d�!��1/!d3!
$�2!*Y0d5!0d%),(!)!*0! d0$!d��((���'d"1*�0%+*�(%05d%*dloginHandlerM

+DQGOLQJ�WKH�UHVSRQVH�IURP�WKH�SURYLGHU
�*�!d0$!d1/!.d�(%�'/d+*d���!,0d+*d0$!d,.+2% !.Y/d3!�/%0!dS+.d%"d0$!5d�(%�'d+*d0$!d!-1%2�(!*0
+"d��*�!(TNd0$!5d3%((d�!d.! %.!�0! d0+d0$!d��((���'d!* ,+%*0d%*d+1.d�,,(%��0%+*M

�d-1%�'d#(�*�!d�0d0$!d�+),(!0!d���d0$�0d�+)!/d���'d/$+3/d1/d0$!d#.�*0d�+ !d0$�0d0$!
,.+2% !.d$�/d#%2!*d1/O

http://localhost:8080/auth/callback/google�code=4/Q92xJ-
BQfoX6PHhzkjhgtyfLc0Ylm.QqV4u9AbA9sYguyfbjFEsNoJKMOjQI

�!d +*Y0d$�2!d0+d3+..5d��+10d3$�0d0+d +d3%0$d0$%/d�+ !d�!��1/!d	+)*%�10$d +!/d%0d"+.d1/P
3!d��*d/%),(5d&1),d0+d%),(!)!*0%*#d+1.d��((���'d$�* (!.Md
+3!2!.Nd%0Y/d3+.0$d'*+3%*#
0$�0d0$%/d�+ !d3%((d�!d!4�$�*#! d�5d0$!d�10$!*0%��0%+*d,.+2% !.d"+.d�d0+'!*d0$�0d�((+3/d1/d0+
���!//d,.%2�0!d1/!.d �0�Md�+.d�  ! d/!�1.%05Nd0$%/d�  %0%+*�(d/0!,d$�,,!*/d�!$%* d0$!d/�!*!/N
".+)d/!.2!.d0+d/!.2!.d.�0$!.d0$�*d%*d0$!d�.+3/!.M

�*dauth.goNd3!d�.!d.!� 5d0+d�  d�*+0$!.d/3%0�$d��/!d0+d+1.d��0%+*d,�0$d/!#)!*0Md�*/!.0d0$!
"+((+3%*#d�+ !d�!"+.!d0$!d !"�1(0d��/!O

case "callback":
  provider, err := gomniauth.Provider(provider)
  if err != nil {
    http.Error(w, fmt.Sprintf("Error when trying to get provider %s: %s",
    provider, err), http.StatusBadRequest)
    return
  }
  creds, err :=
provider.CompleteAuth(objx.MustFromURLQuery(r.URL.RawQuery))
  if err != nil {
    http.Error(w, fmt.Sprintf("Error when trying to complete auth for
    %s: %s", provider, err), http.StatusInternalServerError)
    return
  }
  user, err := provider.GetUser(creds)
  if err != nil {
    http.Error(w, fmt.Sprintf("Error when trying to get user from %s: %s",
    provider, err), http.StatusInternalServerError)
    return
  }
  authCookieValue := objx.New(map[string]interface{}{
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    "name": user.Name(),
  }).MustBase64()
  http.SetCookie(w, &http.Cookie{
    Name:  "auth",
    Value: authCookieValue,
    Path:  "/"})
  w.Header().Set("Location", "/chat")
  w.WriteHeader(http.StatusTemporaryRedirect)

�$!*d0$!d�10$!*0%��0%+*d,.+2% !.d.! %.!�0/d0$!d1/!./d�"0!.d0$!5d$�2!d#.�*0! d,!.)%//%+*N
0$!d���d/,!�%"%!/d0$�0d%0d%/d�d��((���'d��0%+*Md�!d(++'d1,d0$!d�10$!*0%��0%+*d,.+2% !.d�/d3!
 % d�!"+.!d�* d��((d%0/dCompleteAuthd)!0$+ Md�!d,�./!dRawQueryd".+)d0$!d.!-1!/0d%*0+
objx.MapdS0$!d)1(0%,1.,+/!d)�,d05,!d0$�0d	+)*%�10$d1/!/TNd�* d0$!dCompleteAuth
)!0$+ d1/!/d0$!d2�(1!/d0+d�+),(!0!d0$!d��10$;d,.+2% !.d$�* /$�'!d3%0$d0$!d,.+2% !.Md�((
�!%*#d3!((Nd3!d3%((d�!d#%2!*d/+)!d�10$+.%6! d�.! !*0%�(/d3%0$d3$%�$d3!d3%((d�!d��(!d0+
���!//d+1.d1/!.Y/d��/%�d �0�Md�!d0$!*d1/!d0$!dGetUserd)!0$+ d"+.d0$!d,.+2% !.Nd�* 
	+)*%�10$d3%((d1/!d0$!d/,!�%"%! d�.! !*0%�(/d0+d���!//d/+)!d��/%�d%*"+.)�0%+*d��+10d0$!
1/!.M

�*�!d3!d$�2!d0$!d1/!.d �0�Nd3!d��/!=;_!*�+ !d0$!dNamed"%!( d%*d�d����d+�&!�0d�* d/0+.!d%0
�/d�d2�(1!d"+.d+1.dauthd�++'%!d"+.d(�0!.d1/!M

��/!?=b!*�+ %*#d �0�d!*/1.!/d%0d3+*Y0d�+*0�%*d�*5d/,!�%�(d+.
1*,.! %�0��(!d�$�.��0!./Nd3$%�$d%/d1/!"1(d"+.d/%01�0%+*/d/1�$d�/d,�//%*#
 �0�d0+d�d���d+.d/0+.%*#d%0d%*d�d�++'%!Md�!)!)�!.d0$�0d�(0$+1#$d��/!?=b
!*�+ ! d �0�d(++'/d!*�.5,0! Nd%0d%/d*+0d5+1d��*d!�/%(5d !�+ !d��/!?=b
!*�+ ! d �0�d���'d0+d0$!d+.%#%*�(d0!40d3%0$d(%00(!d!""+.0Md�$!.!d�.!d+*(%*!
0++(/d0$�0d +d0$%/d"+.d5+1M

�"0!.d/!00%*#d0$!d�++'%!Nd3!d.! %.!�0d0$!d1/!.d0+d0$!d�$�0d,�#!Nd3$%�$d3!d��*d/�"!(5d�//1)!
3�/d0$!d+.%#%*�(d !/0%*�0%+*M

�*�!d5+1d�1%( d�* d.1*d0$!d�+ !d�#�%*d�* d$%0d0$!d/chatd,�#!Nd5+1d3%((d*+0%�!d0$�0d0$!d/%#*
1,d"(+3d3+.'/d�* d3!d�.!d"%*�((5d�((+3! d���'d0+d0$!d�$�0d,�#!Md�+/0d�.+3/!./d$�2!d�*
%*/,!�0+.d+.d�d�+*/+(!—�d0++(d0$�0d�((+3/d5+1d0+d2%!3d0$!d�++'%!/d0$�0d0$!d/!.2!.d$�/d/!*0
5+1b0$�0d5+1d��*d1/!d0+d/!!d3$!0$!.d0$!dauthd�++'%!d$�/d�,,!�.! O
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�*d+1.d��/!Nd0$!d�++'%!d2�(1!d%/deyJuYW1lIjoiTWF0IFJ5ZXIifQ==Nd3$%�$d%/d�d��/!?=b
!*�+ ! d2!./%+*d+"d{"name":"Mat Ryer"}Md�!)!)�!.Nd3!d*!2!.d05,! d%*d�d*�)!d%*d+1.
�$�0d�,,(%��0%+*Pd%*/0!� Nd	+)*%�10$d�/'! d	++#(!d"+.d�d*�)!d3$!*d3!d+,0! d0+d/%#*d%*
3%0$d	++#(!Md�0+.%*#d*+*b/%#*! d�++'%!/d(%'!d0$%/d%/d"%*!d"+.d%*�% !*0�(d%*"+.)�0%+*Nd/1�$d�/
�d1/!.Y/d*�)!Pd$+3!2!.Nd5+1d/$+1( d�2+% d/0+.%*#d�*5d/!*/%0%2!d%*"+.)�0%+*d1/%*#d*+*b
/%#*! d�++'%!/d�/d%0Y/d!�/5d"+.d,!+,(!d0+d���!//d�* d�$�*#!d0$!d �0�M

3UHVHQWLQJ�WKH�XVHU�GDWD

�2%*#d0$!d1/!.d �0�d%*/% !d�d�++'%!d%/d�d#++ d/0�.0Nd�10d*+*b0!�$*%��(d,!+,(!d3%((d*!2!.
!2!*d'*+3d%0Y/d0$!.!Nd/+d3!d)1/0d�.%*#d0$!d �0�d0+d0$!d"+.!Md�!d3%((d +d0$%/d�5d!*$�*�%*#
templateHandlerd0$�0d"%./0d,�//!/d0$!d1/!.d �0�d0+d0$!d0!),(�0!Y/dExecuted)!0$+ Pd0$%/
�((+3/d1/d0+d1/!d0!),(�0!d�**+0�0%+*/d%*d+1.d
���d0+d %/,(�5d0$!d1/!.d �0�d0+d0$!d1/!./M

�, �0!d0$!dServeHTTPd)!0$+ d+"dtemplateHandlerd%*dmain.goO

func (t *templateHandler) ServeHTTP(w http.ResponseWriter, r
*http.Request) {
  t.once.Do(func() {
    t.templ =  template.Must(template.ParseFiles(filepath.Join("templates",
    t.filename)))
  })
  data := map[string]interface{}{
    "Host": r.Host,
  }
  if authCookie, err := r.Cookie("auth"); err == nil {
    data["UserData"] = objx.MustFromBase64(authCookie.Value)
  }
  t.templ.Execute(w, data)
}

�*/0!� d+"d&1/0d,�//%*#d0$!d!*0%.!dhttp.Requestd+�&!�0d0+d+1.d0!),(�0!d�/d �0�Nd3!d�.!
�.!�0%*#d�d*!3dmap[string]interface{}d !"%*%0%+*d"+.d�d �0�d+�&!�0d0$�0d,+0!*0%�((5d$�/
03+d"%!( /OdHostd�* dUserDatadS0$!d(�00!.d3%((d+*(5d�,,!�.d%"d�*dauthd�++'%!d%/d,.!/!*0TMd�5
/,!�%"5%*#d0$!d)�,d05,!d"+((+3! d�5d�1.(5d�.��!/Nd3!d�.!d��(!d0+d�  d0$!dHostd!*0.5d�0d0$!
/�)!d0%)!d�/d)�'%*#d+1.d)�,d3$%(!d�2+% %*#d0$!dmaked'!53+. d�(0+#!0$!.Md�!d0$!*d,�//
0$%/d*!3ddatad+�&!�0d�/d0$!d/!�+* d�.#1)!*0d0+d0$!dExecuted)!0$+ d+*d+1.d0!),(�0!M
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�+3d3!d�  d�*d
���d"%(!d0+d+1.d0!),(�0!d/+1.�!d0+d %/,(�5d0$!d*�)!Md�, �0!d0$!
chatboxd"+.)d%*dchat.htmlO

<form id="chatbox">
  {{.UserData.name}}:<br/>
  <textarea></textarea>
  <input type="submit" value="Send" />
</form>

�$!d{{.UserData.name}}d�**+0�0%+*d0!((/d0$!d0!),(�0!d!*#%*!d0+d%*/!.0d+1.d1/!.Y/d*�)!
�!"+.!d0$!dtextaread�+*0.+(M

�%*�!d3!Y.!d1/%*#d0$!dobjxd,��'�#!Nd +*Y0d"+.#!0d0+d.1*dgo get
http://github.com/stretchr/objxd�* d%),+.0d%0Md�  %0%+*�(
 !,!* !*�%!/d�  d�+),(!4%05d0+d,.+&!�0/Nd/+d5+1d)�5d !�% !d0+d�+,5d�* 
,�/0!d0$!d�,,.+,.%�0!d"1*�0%+*/d".+)d0$!d,��'�#!d+.d!2!*d3.%0!d5+1.d+3*
�+ !d0$�0d)�./$�(/d�!03!!*d��/!?=b!*�+ ! d�++'%!/d�* d���'M
�(0!.*�0%2!(5Nd5+1d��*d2!* +.d0$!d !,!* !*�5d�5d�+,5%*#d0$!d3$+(!
/+1.�!d�+ !d0+d5+1.d,.+&!�0dS%*/% !d�d.++0b(!2!(d"+( !.d��((! dvendorTMd	+
3%((Nd�0d�1%( d0%)!Nd"%./0d�$!�'d0$!d2!* +.d"+( !.d"+.d�*5d%),+.0! d,��'�#!/
�!"+.!d�$!�'%*#d0$!)d%*d$GOPATHdS3$%�$d3!.!d,10d0$!.!d�5dgo getTMd�$%/
�((+3/d5+1d0+d"%4d0$!d!4��0d2!./%+*d+"d�d !,!* !*�5d.�0$!.d0$�*d.!(5d+*d0$!
"��0d0$�0d0$!d/+1.�!d,��'�#!d$�/*Y0d�$�*#! d/%*�!d5+1d3.+0!d5+1.d�+ !M
�+.d)+.!d%*"+.)�0%+*d��+10d1/%*#d2!* +./d%*d	+Nd�$!�'d+10d��*%!(
�$!+,$�*!/Yd,+/0d+*d0$!d/1�&!�0d�0
https://blog.gopheracademy.com/advent-2015/vendor-folder/d+.
/!�.�$d"+.dvendoring in GoM

�!�1%( d�* d.1*d0$!d�$�0d�,,(%��0%+*d�#�%*d�* d5+1d3%((d*+0%�!d0$!d�  %0%+*d+"d5+1.d*�)!
�!"+.!d0$!d�$�0d�+4O

    JR�EXLOG��R�FKDW
    ��FKDW��KRVW �������

$XJPHQWLQJ�PHVVDJHV�ZLWK�DGGLWLRQDO�GDWD
�+d"�.Nd+1.d�$�0d�,,(%��0%+*d$�/d+*(5d0.�*/)%00! d)!//�#!/d�/d/(%�!/d+"d�50!/d+.d[]byted05,!/
�!03!!*d0$!d�(%!*0d�* d0$!d/!.2!.Pd0$!.!"+.!Nd0$!d"+.3�. d�$�**!(d"+.d+1.d.++)d$�/d0$!dchan
[]byted05,!Md�*d+. !.d0+d/!* d �0�dS/1�$d�/d3$+d/!*0d%0d�* d3$!*Td%*d�  %0%+*d0+d0$!
)!//�#!d%0/!("Nd3!d!*$�*�!d+1.d"+.3�. d�$�**!(d�* d�(/+d$+3d3!d%*0!.��0d3%0$d0$!d3!�
/+�'!0d+*d�+0$d!* /M

https://blog.gopheracademy.com/advent-2015/vendor-folder/
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�!"%*!d�d*!3d05,!d0$�0d3%((d.!,(��!d0$!d[]byted/(%�!d�5d�.!�0%*#d�d*!3d"%(!d��((! 
message.god%*d0$!dchatd"+( !.O

package main
import (
  "time"
)
// message represents a single message
type message struct {
  Name    string
  Message string
  When    time.Time
}

�$!dmessaged05,!d3%((d!*��,/1(�0!d0$!d)!//�#!d/0.%*#d%0/!("Nd�10d3!d$�2!d�(/+d�  ! d0$!
Named�* dWhend"%!( /d0$�0d.!/,!�0%2!(5d$+( d0$!d1/!.Y/d*�)!d�* d�d0%)!/0�),d+"d3$!*d0$!
)!//�#!d3�/d/!*0M

�%*�!d0$!dclientd05,!d%/d.!/,+*/%�(!d"+.d�+))1*%��0%*#d3%0$d0$!d�.+3/!.Nd%0d*!! /d0+
0.�*/)%0d�* d.!�!%2!d)+.!d0$�*d&1/0d�d/%*#(!d)!//�#!d/0.%*#Md�/d3!d�.!d0�('%*#d0+d�
��2���.%,0d�,,(%��0%+*dS0$�0d%/Nd0$!d�$�0d�(%!*0d.1**%*#d%*d0$!d�.+3/!.Td�* d0$!d	+d/0�* �. 
(%�.�.5d$�/d�d#.!�0d����d%),(!)!*0�0%+*Nd0$%/d/!!)/d(%'!d0$!d,!."!�0d�$+%�!d0+d!*�+ !
�  %0%+*�(d%*"+.)�0%+*d%*d0$!d)!//�#!/Md�!d3%((d�$�*#!d0$!dreadd�* dwrited)!0$+ /d%*
client.god0+d1/!d0$!dReadJSONd�* dWriteJSONd)!0$+ /d+*d0$!d/+�'!0Nd�* d3!d3%((
!*�+ !d�* d !�+ !d+1.d*!3dmessaged05,!O

func (c *client) read() {
  defer c.socket.Close()
  for {
    var msg *message
    err := c.socket.ReadJSON(&msg)
    if err != nil {
      return
    }
    msg.When = time.Now()
    msg.Name = c.userData["name"].(string)
    c.room.forward <- msg
}
}
func (c *client) write() {
  defer c.socket.Close()
  for msg := range c.send {
    err := c.socket.WriteJSON(msg)
    if err != nil {
      break
    }
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  }
}

�$!*d3!d.!�!%2!d�d)!//�#!d".+)d0$!d�.+3/!.Nd3!d3%((d!4,!�0d0+d,+,1(�0!d+*(5d0$!dMessage
"%!( Nd3$%�$d%/d3$5d3!d/!0d0$!dWhend�* dNamed"%!( /d+1./!(2!/d%*d0$!d,.!�! %*#d�+ !M

�+1d3%((d*+0%�!d0$�0d3$!*d5+1d0.5d0+d�1%( d0$!d,.!�! %*#d�+ !Nd%0d�+),(�%*/d��+10d�d"!3
0$%*#/Md�$!d)�%*d.!�/+*d%/d0$�0d3!d�.!d0.5%*#d0+d/!* d�d*messaged+�&!�0d +3*d+1.dforward
�* dsend chan []byted�$�**!(/Md�$%/d%/d*+0d�((+3! d1*0%(d3!d�$�*#!d0$!d05,!d+"d0$!
�$�**!(Md�*droom.goNd�$�*#!d0$!dforwardd"%!( d0+d�!d+"d0$!d05,!dchan *messageNd�* d +
0$!d/�)!d"+.d0$!dsend chand05,!d%*dclient.goM

�!d)1/0d1, �0!d0$!d�+ !d0$�0d%*%0%�(%6!/d+1.d�$�**!(/d/%*�!d0$!d05,!/d$�2!d*+3d�$�*#! M
�(0!.*�0%2!(5Nd5+1d��*d3�%0d"+.d0$!d�+),%(!.d0+d.�%/!d0$!/!d%//1!/d�* d"%4d0$!)d�/d5+1d#+Md�*
room.goNd5+1d*!! d0+d)�'!d0$!d"+((+3%*#d�$�*#!/O

�$�*#!dforward: make(chan []byte)d0+dforward: make(chan *message)
�$�*#!dr.tracer.Trace("Message received: ", string(msg))d0+
r.tracer.Trace("Message received: ", msg.Message)

�$�*#!dsend: make(chan []byte, messageBufferSize)d0+dsend:
make(chan *message, messageBufferSize)

�$!d�+),%(!.d3%((d�(/+d�+),(�%*d��+10d0$!d(��'d+"d1/!.d �0�d+*d0$!d�(%!*0Nd3$%�$d%/d�d"�%.
,+%*0d�!��1/!d0$!dclientd05,!d$�/d*+d% !�d��+10d0$!d*!3d1/!.d �0�d3!d$�2!d�  ! d0+d0$!
�++'%!Md�, �0!d0$!dclientd/0.1�0d0+d%*�(1 !d�d*!3d#!*!.�(b,1.,+/!
map[string]interface{}d��((! duserDataO

// client represents a single chatting user.
type client struct {
  // socket is the web socket for this client.
  socket *websocket.Conn
  // send is a channel on which messages are sent.
  send chan *message
  // room is the room this client is chatting in.
  room *room
  // userData holds information about the user
  userData map[string]interface{}
}
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�$!d1/!.d �0�d�+)!/d".+)d0$!d�(%!*0d�++'%!d0$�0d3!d���!//d0$.+1#$d0$!dhttp.Request
+�&!�0Y/dCookied)!0$+ Md�*droom.goNd1, �0!dServeHTTPd3%0$d0$!d"+((+3%*#d�$�*#!/O

func (r *room) ServeHTTP(w http.ResponseWriter, req *http.Request) {
  socket, err := upgrader.Upgrade(w, req, nil)
  if err != nil {
    log.Fatal("ServeHTTP:", err)
    return
  }
  authCookie, err := req.Cookie("auth")
  if err != nil {
    log.Fatal("Failed to get auth cookie:", err)
    return
  }
  client := &client{
    socket:   socket,
    send:     make(chan *message, messageBufferSize),
    room:     r,
    userData: objx.MustFromBase64(authCookie.Value),
  }
  r.join <- client
  defer func() { r.leave <- client }()
  go client.write()
  client.read()
}

�!d1/!d0$!dCookied)!0$+ d+*d0$!dhttp.Requestd05,!d0+d#!0d+1.d1/!.d �0�d�!"+.!d,�//%*#
%0d0+d0$!d�(%!*0Md�!d�.!d1/%*#d0$!dobjx.MustFromBase64d)!0$+ d0+d�+*2!.0d+1.d!*�+ ! 
�++'%!d2�(1!d���'d%*0+d�d1/��(!d)�,d+�&!�0M

�+3d0$�0d3!d$�2!d�$�*#! d0$!d05,!d�!%*#d/!*0d�* d.!�!%2! d+*d0$!d/+�'!0d".+)d[]byted0+
*messageNd3!d)1/0d0!((d+1.d��2���.%,0d�(%!*0d0$�0d3!d�.!d/!* %*#d����d%*/0!� d+"d&1/0d�
,(�%*d/0.%*#Md�(/+Nd3!d)1/0d�/'d0$�0d%0d/!* d����d���'d0+d0$!d/!.2!.d3$!*d�d1/!.d/1�)%0/d�
)!//�#!Md�*dchat.htmlNd"%./0d1, �0!d0$!dsocket.sendd��((O

socket.send(JSON.stringify({"Message": msgBox.val()}));

�!d�.!d1/%*#dJSON.stringifyd0+d/!.%�(%6!d0$!d/,!�%"%! d����d+�&!�0dS�+*0�%*%*#d&1/0d0$!
Messaged"%!( Td%*0+d�d/0.%*#Nd3$%�$d%/d0$!*d/!*0d0+d0$!d/!.2!.Md�1.d	+d�+ !d3%((d !�+ !dS+.
1*)�./$�(Td0$!d����d/0.%*#d%*0+d�dmessaged+�&!�0Nd)�0�$%*#d0$!d"%!( d*�)!/d".+)d0$!d�(%!*0
����d+�&!�0d3%0$d0$+/!d+"d+1.dmessaged05,!M
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�%*�((5Nd1, �0!d0$!dsocket.onmessaged��((���'d"1*�0%+*d0+d!4,!�0d����Nd�* d�(/+d�  d0$!
*�)!d+"d0$!d/!* !.d0+d0$!d,�#!O

socket.onmessage = function(e) {
  var msg = JSON.parse(e.data);
  messages.append(
    $("<li>").append(
      $("<strong>").text(msg.Name + ": "),
      $("<span>").text(msg.Message)
    )
  );
}

�*d0$!d,.!�! %*#d�+ !d/*%,,!0Nd3!d1/! d��2���.%,0Y/dJSON.parsed"1*�0%+*d0+d01.*d0$!d����
/0.%*#d%*0+d�d��2���.%,0d+�&!�0d�* d0$!*d���!//d0$!d"%!( /d0+d�1%( d1,d0$!d!(!)!*0/d*!! ! d0+
,.+,!.(5d %/,(�5d0$!)M

�1%( d�* d.1*d0$!d�,,(%��0%+*Nd�* d%"d5+1d��*Nd(+#d%*d3%0$d03+d %""!.!*0d���+1*0/d%*d03+
 %""!.!*0d�.+3/!./dS+.d%*2%0!d�d".%!* d0+d$!(,d5+1d0!/0d%0TO

    JR�EXLOG��R�FKDW
    ��FKDW��KRVW �������

�$!d"+((+3%*#d/�.!!*/$+0d/$+3/d0$!d�$�0d�,,(%��0%+*Y/d�.+3/!.d�$�0d/�.!!*/O
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6XPPDU\
�*d0$%/d�$�,0!.Nd3!d�  ! d�d1/!"1(d�* d*!�!//�.5d"!�01.!d0+d+1.d�$�0d�,,(%��0%+*d�5d�/'%*#
1/!./d0+d�10$!*0%��0!d0$!)/!(2!/d1/%*#d��10$;d/!.2%�!d,.+2% !./d�!"+.!d3!d�((+3d0$!)d0+
&+%*d0$!d�+*2!./�0%+*Md�!d)� !d1/!d+"d/!2!.�(d+,!*d/+1.�!d,��'�#!/Nd/1�$d�/dGomniauthN
3$%�$d .�)�0%��((5d.! 1�! d0$!d�)+1*0d+"d)1(0%/!.2!.d�+),(!4%05d3!d3+1( d+0$!.3%/!
$�2!d !�(0d3%0$M

�!d%),(!)!*0! d�d,�00!.*d3$!*d3!d3.�,,! dhttp.Handlerd05,!/d0+d�((+3d1/d0+d!�/%(5
/,!�%"5d3$%�$d,�0$/d.!-1%.!d0$!d1/!.d0+d�!d�10$!*0%��0! d�* d3$%�$d3!.!d�2�%(��(!Nd!2!*
3%0$+10d�*dauthd�++'%!Md�1.dMustAuthd$!(,!.d"1*�0%+*d�((+3! d1/d0+d#!*!.�0!d0$!d3.�,,!.
05,!/d%*d�d"(1!*0d�* d/%),(!d3�5Nd3%0$+10d�  %*#d�(100!.d�* d�+*"1/%+*d0+d+1.d�+ !M

�!d/�3d$+3d0+d1/!d�++'%!/d�* d��/!?=b!*�+ %*#d0+d/�"!(5dS�(0$+1#$d*+0d/!�1.!(5Td/0+.!d0$!
/0�0!d+"d,�.0%�1(�.d1/!./d%*d0$!%.d.!/,!�0%2!d�.+3/!./d�* d0+d)�'!d1/!d+"d0$�0d �0�d+2!.
*+.)�(d�+**!�0%+*/d�* d0$.+1#$d3!�d/+�'!0/Md�!d0++'d)+.!d�+*0.+(d+"d0$!d �0�d�2�%(��(!d0+
+1.d0!),(�0!/d%*d+. !.d0+d,.+2% !d0$!d*�)!d+"d0$!d1/!.d0+d0$!d��d�* d/�3d$+3d0+d+*(5
,.+2% !d�!.0�%*d �0�d1* !.d/,!�%"%�d�+* %0%+*/M

�%*�!d3!d*!! ! d0+d/!* d�* d.!�!%2!d�  %0%+*�(d%*"+.)�0%+*d+2!.d0$!d3!�d/+�'!0Nd3!
(!�.*! d$+3d!�/5d%0d3�/d0+d�$�*#!d0$!d�$�**!(/d+"d*�0%2!d05,!/d%*0+d�$�**!(/d0$�0d3+.'d3%0$
05,!/d+"d+1.d+3*Nd/1�$d�/d+1.dmessaged05,!Md�!d�(/+d(!�.*! d$+3d0+d0.�*/)%0d����d+�&!�0/
+2!.d0$!d/+�'!0Nd.�0$!.d0$�*d&1/0d/(%�!/d+"d�50!/Md�$�*'/d0+d0$!d05,!d/�"!05d+"d	+d�* d0$!
��%(%05d0+d/,!�%"5d05,!/d"+.d�$�**!(/Nd0$!d�+),%(!.d$!(,/d!*/1.!d0$�0d3!d +d*+0d/!* d�*50$%*#
+0$!.d0$�*dmessaged+�&!�0/d0$.+1#$dchan *messageMd�00!),0%*#d0+d +d/+d3+1( d.!/1(0d%*
�d�+),%(!.d!..+.Nd�(!.0%*#d1/d0+d0$!d"��0d.%#$0d�3�5M

�.+)d�1%( %*#d�d�$�0d�,,(%��0%+*d0+d/!!%*#d0$!d*�)!d+"d0$!d,!./+*d�$�00%*#d%/d�d#.!�0d(!�,
"+.3�. d%*d0!.)/d+"d1/��%(%05Md�10d%0Y/d2!.5d"+.)�(d�* d)%#$0d*+0d�00.��0d)+ !.*d1/!./d+"d0$!
�!�Nd3$+d�.!d1/! d0+d�d)1�$d)+.!d2%/1�(d!4,!.%!*�!Md�!d�.!d)%//%*#d,%�01.!/d+"d,!+,(!
�$�00%*#Nd�* d%*d0$!d*!40d�$�,0!.Nd3!d3%((d!4,(+.!d %""!.!*0d3�5/d%*d3$%�$d0$%/d�+1( d�!
 +*!Md�!d��*d�((+3d1/!./d0+d�!00!.d.!,.!/!*0d0$!)/!(2!/d%*d+1.d�,,(%��0%+*d�5d,1((%*#
,.+"%(!d,%�01.!/dS�2�0�./Td".+)d0$!d��10$;d,.+2% !.Nd0$!d	.�2�0�.d3!�d/!.2%�!Nd+.d0$!d(+��(
 %/'d�"0!.d0$!d1/!./d$�2!d1,(+� ! d0$!)M

�/d�*d!40.�d�//%#*)!*0Nd/!!d3$!0$!.d5+1d��*d)�'!d1/!d+"d0$!dtime.Timed"%!( d0$�0d3!d,10
%*0+d0$!dmessaged05,!d0+d0!((d1/!./d3$!*d0$!d)!//�#!/d3!.!d/!*0M
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�+d"�.Nd+1.d�$�0d�,,(%��0%+*d$�/d)� !d1/!d+"d0$!d��10$9d,.+0+�+(d0+d�((+3d1/!./d0+d/%#*d%*d0+
+1.d�,,(%��0%+*d/+d0$�0d3!d'*+3d3$+d%/d/�5%*#d3$�0Md�*d0$%/d�$�,0!.Nd3!d�.!d#+%*#d0+d�  
,.+"%(!d,%�01.!/d0+d)�'!d0$!d�$�00%*#d!4,!.%!*�!d)+.!d!*#�#%*#M

�!d3%((d(++'d�0d0$!d"+((+3%*#d3�5/d0+d�  d,%�01.!/d+.d�2�0�./d�(+*#/% !d0$!d)!//�#!/d%*d+1.
�,,(%��0%+*O

�/%*#d0$!d�2�0�.d,%�01.!d,.+2% ! d�5d0$!d�10$d/!.2%�!
�/%*#d0$!dhttps://en.gravatar.com/d3!�d/!.2%�!d0+d(++'d1,d�d,%�01.!d�5d0$!
1/!.Y/d!b)�%(d�  .!//
�((+3%*#d0$!d1/!.d0+d1,(+� d0$!%.d+3*d,%�01.!d�* d$+/0d%0d0$!)/!(2!/

�$!d"%./0d03+d+,0%+*/d�((+3d1/d0+d !(!#�0!d0$!d$+/0%*#d+"d,%�01.!/d0+d�d0$%. d,�.05d!%0$!.d�*
�10$+.%6�0%+*d/!.2%�!d+.dhttps://en.gravatar.com/d3$%�$d%/d#.!�0d�!��1/!d%0d.! 1�!/d0$!
�+/0d+"d$+/0%*#d+1.d�,,(%��0%+*dS%*d0!.)/d+"d/0+.�#!d�+/0/d�* d��* 3% 0$Nd/%*�!d0$!d1/!.Y/
�.+3/!./d3%((d��01�((5d +3*(+� d0$!d,%�01.!/d".+)d0$!d/!.2!./d+"d0$!d�10$!*0%��0%*#d/!.2%�!N
*+0d+1./TMd�$!d0$%. d+,0%+*d.!-1%.!/d1/d0+d$+/0d,%�01.!/d+1./!(2!/d�0d�d(+��0%+*d0$�0d%/
���!//%�(!d+*d0$!d�!�M

�$!/!d+,0%+*/d�.!*Y0d)101�((5d!4�(1/%2!Pd5+1d3%((d)+/0d(%'!(5d1/!d�d�+)�%*�0%+*d+"d0$!)d%*d�
.!�(b3+.( d,.+ 1�0%+*d�,,(%��0%+*Md�+3�. d0$!d!* d+"d0$!d�$�,0!.Nd5+1d3%((d/!!d$+3d0$!
"(!4%�(!d !/%#*d0$�0d!)!.#!/d�((+3/d1/d0+d0.5d!��$d%),(!)!*0�0%+*d%*d01.*d1*0%(d3!d"%* d�*
�,,.+,.%�0!d�2�0�.M
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�!d�.!d#+%*#d0+d�!d�#%(!d3%0$d+1.d !/%#*d0$.+1#$+10d0$%/d�$�,0!.Nd +%*#d0$!d)%*%)1)d3+.'
*!! ! d0+d���+),(%/$d!��$d)%(!/0+*!Md�$%/d)!�*/d0$�0d�0d0$!d!* d+"d!��$d/!�0%+*Nd3!d3%((
$�2!d3+.'%*#d%),(!)!*0�0%+*/d0$�0d�.!d !)+*/0.��(!d%*d0$!d�.+3/!.Md�$%/d�(/+d)!�*/d0$�0
3!d3%((d.!"��0+.d�+ !d�/d�* d3$!*d3!d*!! d0+d�* d %/�1//d0$!d.�0%+*�(!d�!$%* d0$!d !�%/%+*/
3!d)�'!d�/d3!d#+M

�,!�%"%��((5Nd%*d0$%/d�$�,0!.Nd5+1d3%((d(!�.*O

�$�0d0$!d#++ d,.��0%�!/d0+d#!0d�  %0%+*�(d%*"+.)�0%+*d".+)d�10$d/!.2%�!/d�.!N
!2!*d3$!*d0$!.!d�.!d*+d/0�* �. /d%*d,(��!
�$!*d%0d%/d�,,.+,.%�0!d0+d�1%( d��/0.��0%+*/d%*0+d+1.d�+ !

+3d	+Y/d6!.+b%*%0%�(%6�0%+*d,�00!.*d��*d/�2!d0%)!d�* d)!)+.5

+3d.!1/%*#d�*d%*0!."��!d�((+3/d1/d0+d3+.'d3%0$d�+((!�0%+*/d�* d%* %2% 1�(
+�&!�0/d%*d0$!d/�)!d3�5d�/d0$!d!4%/0%*#d%*0!."��!d % 

+3d0+d1/!d0$!dhttps://en.gravatar.com/d3!�d/!.2%�!

+3d0+d +d��>d$�/$%*#d%*d	+

+3d0+d1,(+� d"%(!/d+2!.d
���d�* d/0+.!d0$!)d+*d�d/!.2!.

+3d0+d/!.2!d/0�0%�d"%(!/d0$.+1#$d�d	+d3!�d/!.2!.

+3d0+d1/!d1*%0d0!/0/d0+d#1% !d0$!d.!"��0+.%*#d+"d�+ !

+3d�* d3$!*d0+d��/0.��0d"1*�0%+*�(%05d".+)dstructd05,!/d%*0+d%*0!."��!/

$YDWDUV�IURP�WKH�2$XWK��VHUYHU
�0d01.*/d+10d0$�0d)+/0d�10$d/!.2!./d�(.!� 5d$�2!d%)�#!/d"+.d0$!%.d1/!./Nd�* d0$!5d)�'!d0$!)
�2�%(��(!d0$.+1#$d0$!d,.+0!�0! d1/!.d.!/+1.�!d0$�0d3!d�(.!� 5d1/! d%*d+. !.d0+d#!0d+1.d1/!.Y/
*�)!/Md�+d1/!d0$%/d�2�0�.d,%�01.!Nd3!d*!! d0+d#!0d0$!d���d".+)d0$!d,.+2% !.Nd/0+.!d%0d%*d0$!
�++'%!d"+.d+1.d1/!.Nd�* d/!* d%0d0$.+1#$d�d3!�d/+�'!0d/+d0$�0d!2!.5d�(%!*0d��*d.!* !.d0$!
,%�01.!d�(+*#/% !d0$!d�+..!/,+* %*#d)!//�#!M

*HWWLQJ�WKH�DYDWDU�85/
�$!d/�$!)�d"+.d1/!.d+.d,.+"%(!d.!/+1.�!/d%/d*+0d,�.0d+"d0$!d��10$;d/,!�Nd3$%�$d)!�*/d0$�0
!��$d,.+2% !.d%/d.!/,+*/%�(!d"+.d !�% %*#d$+3d0+d.!,.!/!*0d0$�0d �0�Md�* !! Nd,.+2% !./d +
0$%*#/d %""!.!*0(5Pd"+.d!4�),(!Nd0$!d�2�0�.d���d%*d�d	%0
1�d1/!.d.!/+1.�!d%/d/0+.! d%*d�d"%!( 
��((! davatar_urlNd3$!.!�/d%*d	++#(!Nd0$!d/�)!d"%!( d%/d��((! dpictureMd���!�++'d#+!/
!2!*d"1.0$!.d�5d*!/0%*#d0$!d�2�0�.d���d2�(1!d%*d�durld"%!( d%*/% !d�*d+�&!�0d��((! dpictureM
�1�'%(5Nd	+)*%�10$d��/0.��0/d0$%/d"+.d1/Pd%0/dGetUserd��((d+*d�d,.+2% !.d/0�* �. %6!/d0$!
%*0!."��!d0+d#!0d�+))+*d"%!( /M
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�*d+. !.d0+d)�'!d1/!d+"d0$!d�2�0�.d���d"%!( Nd3!d*!! d0+d#+d���'d�* d/0+.!d0$�0d%*"+.)�0%+*
%*d+1.d�++'%!Md�*dauth.goNd(++'d%*/% !d0$!dcallbackd��0%+*d/3%0�$d��/!d�* d1, �0!d0$!d�+ !
0$�0d�.!�0!/d0$!dauthCookieValued+�&!�0Nd�/d"+((+3/O

authCookieValue := objx.New(map[string]interface{}{
  "name":       user.Name(),
  "avatar_url":  user.AvatarURL(),
}).MustBase64()

�$!dAvatarURLd"%!( d��((! d%*d0$!d,.!�! %*#d�+ !d3%((d.!01.*d0$!d�,,.+,.%�0!d���d2�(1!
�* d/0+.!d%0d%*d+1.davatar_urld"%!( Nd3$%�$d3!d0$!*d,10d%*0+d0$!d�++'%!M

	+)*%�10$d !"%*!/d�dUserd05,!d+"d%*0!."��!d�* d!��$d,.+2% !.d%),(!)!*0/
0$!%.d+3*d2!./%+*Md�$!d#!*!.%�dmap[string]interface{}d �0�d.!01.*! 
".+)d0$!d�10$d/!.2!.d%/d/0+.! d%*/% !d!��$d+�&!�0Nd�* d0$!d)!0$+ d��((/
���!//d0$!d�,,.+,.%�0!d2�(1!d1/%*#d0$!d.%#$0d"%!( d*�)!d"+.d0$�0d,.+2% !.M
�$%/d�,,.+��$d !/�.%�%*#d0$!d3�5d%*"+.)�0%+*d%/d���!//! d3%0$+10d�!%*#
/0.%�0d��+10d%),(!)!*0�0%+*d !0�%(/–%/d�d#.!�0d1/!d+"d%*0!."��!/d%*d	+M

7UDQVPLWWLQJ�WKH�DYDWDU�85/
�!d*!! d0+d1, �0!d+1.dmessaged05,!d/+d0$�0d%0d��*d�(/+d��..5d0$!d�2�0�.d���d3%0$d%0Md�*
message.goNd�  d0$!dAvatarURLd/0.%*#d"%!( O

type message struct {
  Name      string
  Message   string
  When      time.Time
  AvatarURL string
}

�+d"�.Nd3!d$�2!d*+0d��01�((5d�//%#*! d�d2�(1!d0+dAvatarURLd(%'!d3!d +d"+.d0$!dNamed"%!( P
/+Nd3!d)1/0d1, �0!d+1.dreadd)!0$+ d%*dclient.goO

func (c *client) read() {
  defer c.socket.Close()
  for {
    var msg *message
    err := c.socket.ReadJSON(&msg)
    if err != nil {
      return
    }
    msg.When = time.Now()
    msg.Name = c.userData["name"].(string)
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    if avatarURL, ok := c.userData["avatar_url"]; ok {
      msg.AvatarURL = avatarURL.(string)
    }
    c.room.forward <- msg
  }
}

�((d3!d$�2!d +*!d$!.!d%/d0�'!d0$!d2�(1!d".+)d0$!duserDatad"%!( d0$�0d.!,.!/!*0/d3$�0d3!
,10d%*0+d0$!d�++'%!d�* d�//%#*! d%0d0+d0$!d�,,.+,.%�0!d"%!( d%*dmessaged%"d0$!d2�(1!d3�/
,.!/!*0d%*d0$!d)�,Md�!d*+3d0�'!d0$!d�  %0%+*�(d/0!,d+"d�$!�'%*#d3$!0$!.d0$!d2�(1!d%/
,.!/!*0d�!��1/!d3!d��**+0d#1�.�*0!!d0$�0d0$!d�10$d/!.2%�!d3+1( d,.+2% !d�d2�(1!d"+.d0$%/
"%!( Md�* d/%*�!d%0d�+1( d�!dnilNd%0d)%#$0d��1/!d,�*%�d0+d�//%#*d%0d0+d�dstringd05,!d%"d%0Y/
��01�((5d)%//%*#M

$GGLQJ�WKH�DYDWDU�WR�WKH�XVHU�LQWHUIDFH
�+3d0$�0d+1.d��2���.%,0d�(%!*0d#!0/d�*d�2�0�.d���d2�(1!d2%�d0$!d/+�'!0Nd3!d��*d1/!d%0d0+
 %/,(�5d0$!d%)�#!d�(+*#/% !d0$!d)!//�#!/Md�!d +d0$%/d�5d1, �0%*#d0$!dsocket.onmessage
�+ !d%*dchat.htmlO

socket.onmessage = function(e) {
  var msg = JSON.parse(e.data);
  messages.append(
    $("<li>").append(
      $("<img>").css({
        width:50,
        verticalAlign:"middle"
      }).attr("src", msg.AvatarURL),
      $("<strong>").text(msg.Name + ": "),
      $("<span>").text(msg.Message)
    )
  );
}

�$!*d3!d.!�!%2!d�d)!//�#!Nd3!d3%((d%*/!.0d�*dimgd0�#d3%0$d0$!d/+1.�!d/!0d0+d0$!dAvatarURL
"%!( Md�!d3%((d1/!d&�1!.5Y/dcssd)!0$+ d0+d"+.�!d�d3% 0$d+"d50d,%4!(/Md�$%/d,.+0!�0/d1/d".+)
)�//%2!d,%�01.!/d/,+%(%*#d+1.d%*0!."��!d�* d�((+3/d1/d0+d�(%#*d0$!d%)�#!d0+d0$!d)%  (!d+"d0$!
/1..+1* %*#d0!40M
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�"d3!d�1%( d�* d.1*d+1.d�,,(%��0%+*d$�2%*#d(+##! d%*d3%0$d�d,.!2%+1/d2!./%+*Nd5+1d3%((d"%* 
0$�0d0$!dauthd�++'%!d0$�0d +!/*Y0d�+*0�%*d0$!d�2�0�.d���d%/d/0%((d0$!.!Md�!d�.!d*+0d�/'! d0+
�10$!*0%��0!d�#�%*dS/%*�!d3!d�.!d�(.!� 5d(+##! d%*TNd�* d0$!d�+ !d0$�0d�  /d0$!davatar_url
"%!( d*!2!.d#!0/d�d�$�*�!d0+d.1*Md�!d�+1( d !(!0!d+1.d�++'%!d�* d.!".!/$d0$!d,�#!Nd�10d3!
3+1( d$�2!d0+d'!!,d +%*#d0$%/d3$!*!2!.d3!d)�'!d�$�*#!/d 1.%*#d !2!(+,)!*0Md�!0Y/d/+(2!
0$%/d,.+�(!)d,.+,!.(5d�5d�  %*#d�d(+#+10d"!�01.!M

/RJJLQJ�RXW
�$!d/%),(!/0d3�5d0+d(+#d+10d�d1/!.d%/d0+d#!0d.% d+"d0$!dauthd�++'%!d�* d.! %.!�0d0$!d1/!.d0+
0$!d�$�0d,�#!Nd3$%�$d3%((d%*d01.*d��1/!d�d.! %.!�0d0+d0$!d(+#%*d,�#!dS/%*�!d3!d&1/0d.!)+2! 
0$!d�++'%!TMd�!d +d0$%/d�5d�  %*#d�d*!3dHandleFuncd��((d0+dmain.goO

http.HandleFunc("/logout", func(w http.ResponseWriter, r  *http.Request) {
  http.SetCookie(w, &http.Cookie{
    Name:   "auth",
    Value:  "",
    Path:   "/",
    MaxAge: -1,
  })
  w.Header().Set("Location", "/chat")
  w.WriteHeader(http.StatusTemporaryRedirect)
})

�$!d,.!�! %*#d$�* (!.d"1*�0%+*d1/!/dhttp.SetCookied0+d1, �0!d0$!d�++'%!d/!00%*#dMaxAge
0+d-1Nd3$%�$d%* %��0!/d0$�0d%0d/$+1( d�!d !(!0! d%))! %�0!(5d�5d0$!d�.+3/!.Md�+0d�((
�.+3/!./d�.!d"+.�! d0+d !(!0!d0$!d�++'%!Nd3$%�$d%/d3$5d3!d�(/+d,.+2% !d�d*!3dValued/!00%*#
+"d�*d!),05d/0.%*#Nd0$1/d.!)+2%*#d0$!d1/!.d �0�d0$�0d3+1( d,.!2%+1/(5d$�2!d�!!*d/0+.! M

�/d�*d�  %0%+*�(d�//%#*)!*0Nd5+1d��*d�1((!0,.++"d5+1.d�,,d�d(%00(!d�5
1, �0%*#d0$!d"%./0d(%*!d%*dServeHTTPd"+.d5+1.dauthHandlerd)!0$+ d%*
auth.god0+d)�'!d%0d�+,!d3%0$d0$!d!),05d2�(1!d��/!d�/d3!((d�/d0$!d)%//%*#
�++'%!d��/!O
if cookie, err := r.Cookie("auth"); err ==
http.ErrNoCookie || cookie.Value == ""

�*/0!� d+"d%#*+.%*#d0$!d.!01.*d+"dr.CookieNd3!d'!!,d�d.!"!.!*�!d0+d0$!
.!01.*! d�++'%!dS%"d0$!.!d3�/d��01�((5d+*!Td�* d�(/+d�  d�*d�  %0%+*�(
�$!�'d0+d/!!d3$!0$!.d0$!dValued/0.%*#d+"d0$!d�++'%!d%/d!),05d+.d*+0M
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�!"+.!d3!d�+*0%*1!Nd(!0Y/d�  d�dSign Outd(%*'d0+d)�'!d%0d!2!*d!�/%!.d0+d#!0d.% d+"d0$!d�++'%!
�* d�(/+d�((+3d+1.d!* d1/!./d0+d(+#d+10Md�*dchat.htmlNd1, �0!d0$!dchatboxd"+.)d0+d%*/!.0d�
/%),(!d
���d(%*'d0+d0$!d*!3d/logoutd$�* (!.O

<form id="chatbox">
  {{.UserData.name}}:<br/>
  <textarea></textarea>
  <input type="submit" value="Send" />
  or <a href="/logout">sign out</a>
</form>

�+3d�1%( d�* d.1*d0$!d�,,(%��0%+*d�* d+,!*d�d�.+3/!.d0+dlocalhost:8080/chatO

    JR�EXLOG��R�FKDW
    ��FKDW��KRVW �����

�+#d+10d%"d5+1d*!! d0+d�* d(+#d���'d%*Md�$!*d5+1d�(%�'d+*d�!* Nd5+1d3%((d/!!d5+1.d�2�0�.
,%�01.!d�,,!�.d*!40d0+d5+1.d)!//�#!/O
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0DNLQJ�WKLQJV�SUHWWLHU
�1.d�,,(%��0%+*d%/d/0�.0%*#d0+d(++'d�d(%00(!d1#(5Nd�* d%0/d0%)!d0+d +d/+)!0$%*#d��+10d%0Md�*d0$!
,.!2%+1/d�$�,0!.Nd3!d%),(!)!*0! d0$!d�++0/0.�,d(%�.�.5d%*0+d+1.d(+#%*d,�#!Nd�* d3!d�.!
#+%*#d0+d!40!* d%0/d1/!d0+d+1.d�$�0d,�#!d*+3Md�!d3%((d)�'!d0$.!!d�$�*#!/d%*dchat.htmlO
%*�(1 !d�++0/0.�,d�* d03!�'d0$!d���d/05(!/d"+.d+1.d,�#!Nd�$�*#!d0$!d)�.'1,d"+.d+1.d"+.)N
�* d03!�'d$+3d3!d.!* !.d)!//�#!/d+*d0$!d,�#!O

d�%./0Nd(!0Y/d1, �0!d0$!dstyled0�#d�0d0$!d0+,d+"d0$!d,�#!d�* d%*/!.0d�dlinkd0�#:M
��+2!d%0d%*d+. !.d0+d%*�(1 !d�++0/0.�,O

        <link rel="stylesheet"href="//netdna.bootstrapcdn.com/bootstrap
          /3.3.6/css/bootstrap.min.css">
        <style>
          ul#messages        { list-style: none; }
          ul#messages li     { margin-bottom: 2px; }
          ul#messages li img { margin-right: 10px; }
        </style>

�!40Nd(!0Y/d.!,(��!d0$!d)�.'1,d�0d0$!d0+,d+"d0$!dbodyd0�#dS�!"+.!d0$!dscriptd0�#/T;M
3%0$d0$!d"+((+3%*#d�+ !O

        <div class="container">
          <div class="panel panel-default">
            <div class="panel-body">
              <ul id="messages"></ul>
            </div>
          </div>
          <form id="chatbox" role="form">
            <div class="form-group">
              <label for="message">Send a message as {{.UserData.name}}
               </label> or <a href="/logout">Sign out</a>
              <textarea id="message" class="form-control"></textarea>
            </div>
            <input type="submit" value="Send" class="btn btn-default" />
          </form>
        </div>

�$%/d)�.'1,d"+((+3/d�++0/0.�,d/0�* �. /d+"d�,,(5%*#d�,,.+,.%�0!d�(�//!/
0+d2�.%+1/d%0!)/Pd"+.d!4�),(!Nd0$!d"+.)b�+*0.+(d�(�//d*!�0(5d"+.)�0/
!(!)!*0/d3%0$%*d"+.)dS5+1d��*d�$!�'d+10d0$!d�++0/0.�,d +�1)!*0�0%+*d"+.
)+.!d%*"+.)�0%+*d+*d3$�0d0$!/!d�(�//!/d +TM
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�%*�((5Nd(!0Y/d1, �0!d+1.dsocket.onmessaged��2���.%,0d�+ !d0+d,10d0$!d/!* !.Y/<M
*�)!d�/d0$!d0%0(!d�00.%�10!d"+.d+1.d%)�#!Md�$%/d)�'!/d%0d %/,(�5d0$!d%)�#!d3$!*
5+1d)+1/!d+2!.d%0d.�0$!.d0$�*d %/,(�5d%0d*!40d0+d!2!.5d)!//�#!O

        socket.onmessage = function(e) {
          var msg = JSON.parse(e.data);
          messages.append(
            $("<li>").append(
              $("<img>").attr("title", msg.Name).css({
                width:50,
                verticalAlign:"middle"
              }).attr("src", msg.AvatarURL),
              $("<span>").text(msg.Message)
            )
          );
        }

�1%( d�* d.1*d0$!d�,,(%��0%+*d�* d.!".!/$d5+1.d�.+3/!.d0+d/!!d3$!0$!.d�d*!3d !/%#*
�,,!�./O

    JR�EXLOG��R�FKDW
    ��FKDW��KRVW �����

�$!d,.!�! %*#d�+))�* d/$+3/d0$!d"+((+3%*#d+10,10O

�%0$d.!(�0%2!(5d"!3d�$�*#!/d0+d0$!d�+ !Nd3!d$�2!d .�)�0%��((5d%),.+2! d0$!d(++'d�* d"!!(
+"d+1.d�,,(%��0%+*M
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,PSOHPHQWLQJ�*UDYDWDU
	.�2�0�.d%/d�d3!�d/!.2%�!d0$�0d�((+3/d1/!./d0+d1,(+� d�d/%*#(!d,.+"%(!d,%�01.!d�* d�//+�%�0!d%0
3%0$d0$!%.d!b)�%(d�  .!//d%*d+. !.d0+d)�'!d%0d�2�%(��(!d".+)d�*5d3!�/%0!Md�!2!(+,!./Nd(%'!
1/Nd��*d���!//d0$!/!d%)�#!/d"+.d+1.d�,,(%��0%+*d&1/0d�5d,!."+.)%*#d�dGETd+,!.�0%+*d+*d�
/,!�%"%�d���d!* ,+%*0Md�*d0$%/d/!�0%+*Nd3!d3%((d(++'d�0d$+3d0+d%),(!)!*0d	.�2�0�.d.�0$!.
0$�*d1/!d0$!d,%�01.!d,.+2% ! d�5d0$!d�10$d/!.2%�!M

$EVWUDFWLQJ�WKH�DYDWDU�85/�SURFHVV
�%*�!d3!d$�2!d0$.!!d %""!.!*0d3�5/d+"d+�0�%*%*#d0$!d�2�0�.d���d%*d+1.d�,,(%��0%+*Nd3!d$�2!
.!��$! d0$!d,+%*0d3$!.!d%0d3+1( d�!d/!*/%�(!d0+d(!�.*d$+3d0+d��/0.��0d0$!d"1*�0%+*�(%05d%*
+. !.d0+d�(!�*(5d%),(!)!*0d0$!d+,0%+*/Md��/0.��0%+*d.!"!./d0+d�d,.+�!//d%*d3$%�$d3!d/!,�.�0!
0$!d% !�d+"d/+)!0$%*#d".+)d%0/d/,!�%"%�d%),(!)!*0�0%+*Md�$!dhttp.Handlerd)!0$+ d%/d�
#.!�0d!4�),(!d+"d$+3d�d$�* (!.d3%((d�!d1/! d�(+*#d3%0$d%0/d%*/d�* d+10/Nd3%0$+10d�!%*#
/,!�%"%�d��+10d3$�0d��0%+*d%/d0�'!*d�5d!��$d$�* (!.M

�*d	+Nd3!d/0�.0d0+d !/�.%�!d+1.d% !�d+"d#!00%*#d�*d�2�0�.d���d�5d !"%*%*#d�*d%*0!."��!Md�!0Y/
�.!�0!d�d*!3d"%(!d��((! davatar.god�* d%*/!.0d0$!d"+((+3%*#d�+ !O

package main
import (
  "errors"
)
// ErrNoAvatar is the error that is returned when the
// Avatar instance is unable to provide an avatar URL.
var ErrNoAvatarURL = errors.New("chat: Unable to get an avatar  URL.")
// Avatar represents types capable of representing
// user profile pictures.
type Avatar interface {
  // GetAvatarURL gets the avatar URL for the specified client,
  // or returns an error if something goes wrong.
  // ErrNoAvatarURL is returned if the object is unable to get
  // a URL for the specified client.
  GetAvatarURL(c *client) (string, error)
}

�$!dAvatard%*0!."��!d !/�.%�!/d0$!dGetAvatarURLd)!0$+ d0$�0d�d05,!d)1/0d/�0%/"5d%*d+. !.
0+d�!d��(!d0+d#!0d�2�0�.d���/Md�!d0++'d0$!d�(%!*0d�/d�*d�.#1)!*0d/+d0$�0d3!d'*+3d0$!d1/!.
"+.d3$%�$d0$!d���d0+d�!d.!01.*! Md�$!d)!0$+ d.!01.*/d03+d�.#1)!*0/Od�d/0.%*#dS3$%�$d3%((
�!d0$!d���d%"d0$%*#/d#+d3!((Td�* d�*d!..+.d%*d��/!d/+)!0$%*#d#+!/d3.+*#M
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�*!d+"d0$!d0$%*#/d0$�0d�+1( d#+d3.+*#d%/d/%),(5d0$�0d+*!d+"d0$!d/,!�%"%�d%),(!)!*0�0%+*/d+"
Avatard%/d1*��(!d0+d#!0d0$!d���Md�*d0$�0d��/!NdGetAvatarURLd3%((d.!01.*d0$!
ErrNoAvatarURLd!..+.d�/d0$!d/!�+* d�.#1)!*0Md�$!dErrNoAvatarURLd!..+.d0$!.!"+.!
�!�+)!/d�d,�.0d+"d0$!d%*0!."��!Pd%0Y/d+*!d+"d0$!d,+//%�(!d.!01.*/d".+)d0$!d)!0$+ d�* 
/+)!0$%*#d0$�0d1/!./d+"d+1.d�+ !d/$+1( d,.+���(5d!4,(%�%0(5d$�* (!Md�!d)!*0%+*d0$%/d%*d0$!d
�+))!*0/d,�.0d+"d0$!d�+ !d"+.d0$!d)!0$+ Nd3$%�$d%/d0$!d+*(5d3�5d0+d�+))1*%��0!d/1�$
 !/%#*d !�%/%+*/d%*d	+M

�!��1/!d0$!d!..+.d%/d%*%0%�(%6! d%))! %�0!(5d1/%*#derrors.Newd�* d/0+.! 
%*d0$!dErrNoAvatarURLd2�.%��(!Nd+*(5d+*!d+"d0$!/!d+�&!�0/d3%((d!2!.d�!
�.!�0! Pd,�//%*#d0$!d,+%*0!.d+"d0$!d!..+.d�/d�d.!01.*d%/d%*!4,!*/%2!Md�$%/d%/
1*(%'!d��2�Y/d�$!�'! d!4�!,0%+*/d3$%�$d/!.2!d�d/%)%(�.d,1.,+/!d3$!.!
!4,!*/%2!d!4�!,0%+*d+�&!�0/d�.!d�.!�0! d�* d1/! d�/d,�.0d+"d0$!d�+*0.+(
"(+3M

7KH�DXWK�VHUYLFH�DQG�WKH�DYDWDU
V�LPSOHPHQWDWLRQ
�$!d"%./0d%),(!)!*0�0%+*d+"dAvatard3!d3.%0!d3%((d.!,(��!d0$!d!4%/0%*#d"1*�0%+*�(%05d3$!.!
3!d$� d$�. �+ ! d0$!d�2�0�.d���d+�0�%*! d".+)d0$!d�10$d/!.2%�!Md�!0Y/d1/!d�d�!/0_ .%2!*
�!2!(+,)!*0dS���Td�,,.+��$d/+d0$�0d3!d��*d�!d/1.!d+1.d�+ !d3+.'/d3%0$+10d$�2%*#d0+
)�*1�((5d0!/0d%0Md�!0Y/d�.!�0!d�d*!3d"%(!d��((! davatar_test.god%*d0$!dchatd"+( !.O

package main
import "testing"
func TestAuthAvatar(t *testing.T) {
  var authAvatar AuthAvatar
  client := new(client)
  url, err := authAvatar.GetAvatarURL(client)
  if err != ErrNoAvatarURL {
    t.Error("AuthAvatar.GetAvatarURL should return ErrNoAvatarURL
    when no value present")
  }
  // set a value
  testUrl := "http://url-to-gravatar/"
  client.userData = map[string]interface{}{"avatar_url": testUrl}
  url, err = authAvatar.GetAvatarURL(client)
  if err != nil {
    t.Error("AuthAvatar.GetAvatarURL should return no error
    when value present")
  }
  if url != testUrl {
    t.Error("AuthAvatar.GetAvatarURL should return correct URL")
  }
}
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�$%/d"%(!d�+*0�%*/d�d0!/0d"+.d+1.d�/b+"b5!0Nd*+*!4%/0!*0dAuthAvatard05,!Y/dGetAvatarURL
)!0$+ Md�%./0Nd%0d1/!/d�d�(%!*0d3%0$d*+d1/!.d �0�d�* d!*/1.!/d0$�0d0$!dErrNoAvatarURLd!..+.
%/d.!01.*! Md�"0!.d/!00%*#d�d/1%0��(!d���Nd+1.d0!/0d��((/d0$!d)!0$+ d�#�%*d0$%/d0%)!d0+d�//!.0
0$�0d%0d.!01.*/d0$!d�+..!�0d2�(1!Md
+3!2!.Nd�1%( %*#d0$%/d�+ !d"�%(/d�!��1/!d0$!dAuthAvatar
05,!d +!/*Y0d!4%/0Nd/+d3!Y((d !�(�.!dauthAvatard*!40M

�!"+.!d3!d3.%0!d+1.d%),(!)!*0�0%+*Nd%0Y/d3+.0$d*+0%�%*#d0$�0d3!d+*(5d !�(�.!d0$!
authAvatard2�.%��(!d�/d0$!dAuthAvatard05,!d�10d*!2!.d��01�((5d�//%#*d�*50$%*#d0+d%0d/+d%0/
2�(1!d.!)�%*/dnilMd�$%/d%/d*+0d�d)%/0�'!Pd3!d�.!d��01�((5d)�'%*#d1/!d+"d	+Y/d6!.+b
%*%0%�(%6�0%+*dS+.d !"�1(0d%*%0%�(%6�0%+*Td��,��%(%0%!/Md�%*�!d0$!.!d%/d*+d/0�0!d*!! ! d"+.d+1.
+�&!�0dS3!d3%((d,�//dclientd%*d�/d�*d�.#1)!*0TNd0$!.!d%/d*+d*!! d0+d3�/0!d0%)!d�* d)!)+.5
+*d%*%0%�(%6%*#d�*d%*/0�*�!d+"d%0Md�*d	+Nd%0d%/d���!,0��(!d0+d��((d�d)!0$+ d+*d�dnild+�&!�0N
,.+2% ! d0$�0d0$!d)!0$+ d +!/*Y0d0.5d0+d���!//d�d"%!( Md�$!*d3!d��01�((5d�+)!d0+d3.%0%*#
+1.d%),(!)!*0�0%+*Nd3!d3%((d(++'d�0d�d3�5d%*d3$%�$d3!d��*d!*/1.!d0$%/d%/d0$!d��/!M

�!0Y/d$!� d���'d+2!.d0+davatar.god�* d)�'!d+1.d0!/0d,�//Md�  d0$!d"+((+3%*#d�+ !d�0d0$!
�+00+)d+"d0$!d"%(!O

type AuthAvatar struct{}
var UseAuthAvatar AuthAvatar
func (AuthAvatar) GetAvatarURL(c *client) (string, error) {
  if url, ok := c.userData["avatar_url"]; ok {
    if urlStr, ok := url.(string); ok {
      return urlStr, nil
    }
  }
  return "", ErrNoAvatarURL
}


!.!Nd3!d !"%*!d+1.dAuthAvatard05,!d�/d�*d!),05d/0.1�0d�* d !"%*!d0$!d%),(!)!*0�0%+*d+"
0$!dGetAvatarURLd)!0$+ Md�!d�(/+d�.!�0!d�d$�* 5d2�.%��(!d��((! dUseAuthAvatard0$�0
$�/d0$!dAuthAvatard05,!d�10d3$%�$d.!)�%*/d+"dnild2�(1!Md�!d��*d(�0!.d�//%#*d0$!
UseAuthAvatard2�.%��(!d0+d�*5d"%!( d(++'%*#d"+.d�*dAvatard%*0!."��!d05,!M

�$!dGetAvatarURLd)!0$+ d3!d3.+0!d!�.(%!.d +!/*Y0d$�2!d�d2!.5d*%�!d(%*!
+"`/%#$0Pd0$!d$�,,5d.!01.*d%/d�1.%! d3%0$%*d03+difd�(+�'/Md�!!d%"d5+1d��*
.!"��0+.d%0d/+d0$�0d0$!d(�/0d(%*!d%/dreturn urlStr, nild�* d0$!d)!0$+ 
!4%0/d!�.(5d%"d0$!davatar_urld"%!( d%/d)%//%*#Md�+1d��*d.!"��0+.d3%0$
�+*"% !*�!Nd/%*�!d0$%/d�+ !d%/d�+2!.! d�5d�d1*%0d0!/0M
�+.d�d(%00(!d)+.!d+*d0$!d.�0%+*�(!d�!$%* d0$%/d'%* d+"d.!"��0+.Nd.!"!.d0+d0$!
�.0%�(!d�0dhttp://bit.ly/lineofsightgolangM
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�+.)�((5Nd0$!d.!�!%2!.d+"d�d)!0$+ dS0$!d05,!d !"%*! d%*d,�.!*0$!/!/d�!"+.!d0$!d*�)!Td3%((
�!d�//%#*! d0+d�d2�.%��(!d/+d0$�0d%0d��*d�!d���!//! d%*d0$!d�+ 5d+"d0$!d)!0$+ Md�%*�!Nd%*d+1.
��/!Nd3!d�//1)!d0$!d+�&!�0d��*d$�2!dnild2�(1!Nd3!d��*d+)%0d�d2�.%��(!d*�)!d0+d0!((d	+d0+
0$.+3d�3�5d0$!d.!"!.!*�!Md�$%/d/!.2!/d�/d�*d�  ! d.!)%* !.d0+d+1./!(2!/d0$�0d3!d/$+1( 
�2+% d1/%*#d%0M

�$!d�+ 5d+"d+1.d%),(!)!*0�0%+*d%/d.!(�0%2!(5d/%),(!d+0$!.3%/!Od3!d�.!d/�"!(5d(++'%*#d"+.d0$!
2�(1!d+"davatar_urld�* d!*/1.%*#d0$�0d%0d%/d�d/0.%*#d�!"+.!d.!01.*%*#d%0Md�"d�*50$%*#d"�%(/Nd3!
.!01.*d0$!dErrNoAvatarURLd!..+.Nd�/d !"%*! d%*d0$!d%*0!."��!M

�!0Y/d.1*d0$!d0!/0/d�5d+,!*%*#d�d0!.)%*�(d�* d0$!*d*�2%#�0%*#d0+d0$!dchatd"+( !.d�* d05,%*#
0$!d"+((+3%*#O

    JR�WHVW

�"d�((d%/d3!((Nd+1.d0!/0/d3%((d,�//d�* d3!d3%((d$�2!d/1��!//"1((5d�.!�0! d+1.d"%./0dAvatar
%),(!)!*0�0%+*M

8VLQJ�DQ�LPSOHPHQWDWLRQ
�$!*d3!d1/!d�*d%),(!)!*0�0%+*Nd3!d�+1( d.!"!.d0+d!%0$!.d0$!d$!(,!.d2�.%��(!/d %.!�0(5d+.
�.!�0!d+1.d+3*d%*/0�*�!d+"d0$!d%*0!."��!d3$!*!2!.d3!d*!! d0$!d"1*�0%+*�(%05Md
+3!2!.Nd0$%/
3+1( d !"!�0d0$!d+�&!�0d+"d0$!d��/0.��0%+*Md�*/0!� Nd3!d1/!d0$!dAvatard%*0!."��!d05,!d0+
%* %��0!d3$!.!d3!d*!! d0$!d��,��%(%05M

�+.d+1.d�$�0d�,,(%��0%+*Nd3!d3%((d$�2!d�d/%*#(!d3�5d0+d+�0�%*d�*d�2�0�.d���d,!.d�$�0d.++)M
�+Nd(!0Y/d1, �0!d0$!droomd05,!d/+d%0d��*d$+( d�*dAvatard+�&!�0Md�*droom.goNd�  d0$!
"+((+3%*#d"%!( d !"%*%0%+*d0+d0$!droom structd05,!O

// avatar is how avatar information will be obtained.
avatar Avatar

�, �0!d0$!dnewRoomd"1*�0%+*d/+d0$�0d3!d��*d,�//d%*d�*dAvatard%),(!)!*0�0%+*d"+.d1/!Pd3!
3%((d&1/0d�//%#*d0$%/d%),(!)!*0�0%+*d0+d0$!d*!3d"%!( d3$!*d3!d�.!�0!d+1.droomd%*/0�*�!O

// newRoom makes a new room that is ready to go.
func newRoom(avatar Avatar) *room {
  return &room{
    forward: make(chan *message),
    join:    make(chan *client),
    leave:   make(chan *client),
    clients: make(map[*client]bool),
    tracer:  trace.Off(),
    avatar:  avatar,
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  }
}

�1%( %*#d0$!d,.+&!�0d*+3d3%((d$%#$(%#$0d0$!d"��0d0$�0d0$!d��((d0+dnewRoomd%*dmain.god%/
�.+'!*d�!��1/!d3!d$�2!d*+0d,.+2% ! d�*dAvatard�.#1)!*0Pd(!0Y/d1, �0!d%0d�5d,�//%*#d%*
+1.d$�* 5dUseAuthAvatard2�.%��(!Nd�/d"+((+3/O

r := newRoom(UseAuthAvatar)

�!d % *Y0d$�2!d0+d�.!�0!d�*d%*/0�*�!d+"dAuthAvatarNd/+d*+d)!)+.5d3�/d�((+��0! Md�*d+1.
��/!Nd0$%/d +!/*Y0d.!/1(0d%*d#.!�0d/�2%*#dS/%*�!d3!d+*(5d$�2!d+*!d.++)d"+.d+1.d!*0%.!
�,,(%��0%+*TNd�10d%)�#%*!d0$!d/%6!d+"d0$!d,+0!*0%�(d/�2%*#/d%"d+1.d�,,(%��0%+*d$�/d0$+1/�* /
+"d.++)/Md�$!d3�5d3!d*�)! d0$!dUseAuthAvatard2�.%��(!d)!�*/d0$�0d0$!d,.!�! %*#d�+ !
%/d2!.5d!�/5d0+d.!� d�* d%0d�(/+d)�'!/d+1.d%*0!*0%+*d+�2%+1/M

�$%*'%*#d��+10d�+ !d.!� ��%(%05d%/d%),+.0�*0d3$!*d !/%#*%*#d%*0!."��!/M
�+*/% !.d�d)!0$+ d0$�0d0�'!/d�d�++(!�*d%*,10d&1/0d,�//%*#d%*d0.1!d+.d"�(/!
$% !/d0$!d.!�(d)!�*%*#d%"d5+1d +*Y0d'*+3d0$!d�.#1)!*0d*�)!/Md�+*/% !.
 !"%*%*#d�d�+1,(!d+"d$!(,!.d�+*/0�*0/Nd�/d/$+3*d%*d0$!d"+((+3%*#d/$+.0
!4�),(!O
func move(animated bool) { /* ... */ }
const Animate = true const
DontAnimate = false

�$%*'d��+10d3$%�$d+"d0$!d"+((+3%*#d��((/d0+dmoved�.!d!�/%!.d0+d1* !./0�* O
move(true)
move(false)
move(Animate)
move(DontAnimate)

�((d0$�0d%/d(!"0d*+3d%/d0+d�$�*#!dclientd0+d1/!d+1.d*!3dAvatard%*0!."��!Md�*dclient.goN
1, �0!d0$!dreadd)!0$+ Nd�/d"+((+3/O

func (c *client) read() {
  defer c.socket.Close()
  for {
    var msg *message
    if err := c.socket.ReadJSON(&msg); err != nil {
      return
    }
    msg.When = time.Now()
    msg.Name = c.userData["name"].(string)
    msg.AvatarURL, _ = c.room.avatar.GetAvatarURL(c)
    c.room.forward <- msg
  }
}
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!.!Nd3!d�.!d�/'%*#d0$!davatard%*/0�*�!d%*droomd0+d#!0d0$!d�2�0�.d���d"+.d1/d%*/0!� d+"
!40.��0%*#d%0d".+)duserDatad+1./!(2!/M

�$!*d5+1d�1%( d�* d.1*d0$!d�,,(%��0%+*Nd5+1d3%((d*+0%�!d0$�0dS�(0$+1#$d3!d$�2!d.!"��0+.! 
0$%*#/d�d(%00(!Td0$!d�!$�2%+.d�* d1/!.d!4,!.%!*�!d$�/*Y0d�$�*#! d�0d�((Md�$%/d%/d�!��1/!d3!
0+( d+1.d.++)d0+d1/!d0$!dAuthAvatard%),(!)!*0�0%+*M

�+3d(!0Y/d�  d�*+0$!.d%),(!)!*0�0%+*d0+d0$!d.++)M

7KH�*UDYDWDU�LPSOHPHQWDWLRQ
�$!d	.�2�0�.d%),(!)!*0�0%+*d%*dAvatard3%((d +d0$!d/�)!d&+�d�/d0$!dAuthAvatar
%),(!)!*0�0%+*Nd!4�!,0d0$�0d%0d3%((d#!*!.�0!d�d���d"+.d�d,.+"%(!d,%�01.!d$+/0! d+*dhttps://
en.gravatar.com/Md�!0Y/d/0�.0d�5d�  %*#d�d0!/0d0+d+1.davatar_test.god"%(!O

func TestGravatarAvatar(t *testing.T) {
  var gravatarAvatar GravatarAvatar
  client := new(client)
  client.userData = map[string]interface{}{"email":
   "MyEmailAddress@example.com"}
  url, err := gravatarAvatar.GetAvatarURL(client)
  if err != nil {
    t.Error("GravatarAvatar.GetAvatarURL should not return an error")
  }
  if url != "//www.gravatar.com/avatar/0bc83cb571cd1c50ba6f3e8a78ef1346" {
    t.Errorf("GravatarAvatar.GetAvatarURL wrongly returned %s", url)
  }
}

	.�2�0�.d1/!/d�d$�/$d+"d0$!d!b)�%(d�  .!//d0+d#!*!.�0!d�d1*%-1!d��d"+.d!��$d,.+"%(!d,%�01.!N
/+d3!d/!0d1,d�d�(%!*0d�* d!*/1.!duserDatad�+*0�%*/d�*d!b)�%(d�  .!//Md�!40Nd3!d��((d0$!
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0$%*#/d/1�$d�/d0$!d��/!d���d%/d*+0d1/1�((5d�d#++ d% !�Pd3!d$�2!
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�1**%*#d0$!/!d0!/0/dS3%0$dgo testTd+�2%+1/(5d��1/!/d!..+./d�!��1/!d3!d$�2!*Y0d !"%*! d+1.
05,!/d5!0Md�!0Y/d$!� d���'d0+davatar.god�* d�  d0$!d"+((+3%*#d�+ !d3$%(!d�!%*#d/1.!d0+
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type GravatarAvatar struct{}
var UseGravatar GravatarAvatar
func(GravatarAvatar) GetAvatarURL(c *client) (string, error) {
  if email, ok := c.userData["email"]; ok {
    if emailStr, ok := email.(string); ok {
      m := md5.New()
      io.WriteString(m, strings.ToLower(emailStr))
      return fmt.Sprintf("//www.gravatar.com/avatar/%x", m.Sum(nil)), nil
    }
  }
  return "", ErrNoAvatarURL
}

�!d1/! d0$!d/�)!d,�00!.*d�/d3!d % d"+.dAuthAvatarOd3!d$�2!d�*d!),05d/0.1�0Nd�d$!(,"1(
UseGravatard2�.%��(!Nd�* d0$!dGetAvatarURLd)!0$+ d%),(!)!*0�0%+*d%0/!("Md�*d0$%/
)!0$+ Nd3!d"+((+3d	.�2�0�.Y/d#1% !(%*!/d0+d#!*!.�0!d�*d��>d$�/$d".+)d0$!d!b)�%(d�  .!//
S�"0!.d3!d!*/1.! d%0d3�/d(+3!.��/!Td�* d�,,!* d%0d0+d0$!d$�. �+ ! d��/!d���d1/%*#
fmt.SprintfM
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$�/$%*#d��,��%(%0%!/d�((d2!.5d!�/5d0+d1/!Md�*d+1.d��/!Nd3!d�.!�0!d�d*!3dmd5d$�/$!.d�* 
�!��1/!d0$!d$�/$!.d%),(!)!*0/d0$!dio.Writerd%*0!."��!Nd3!d��*d1/!dio.WriteStringd0+
3.%0!d�d/0.%*#d+"d�50!/d0+d%0Md��((%*#dSumd.!01.*/d0$!d�1..!*0d$�/$d"+.d0$!d�50!/d3.%00!*M

�+1d)%#$0d$�2!d*+0%�! d0$�0d3!d!* d1,d$�/$%*#d0$!d!b)�%(d�  .!//d!2!.5
0%)!d3!d*!! d0$!d�2�0�.d���Md�$%/d%/d,.!005d%*!""%�%!*0Nd!/,!�%�((5d�0d/��(!N
�10d3!d/$+1( d,.%+.%0%6!d#!00%*#d/01""d +*!d+2!.d+,0%)%6�0%+*Md�"d3!d*!! 
0+Nd3!d��*d�(3�5/d�+)!d���'d(�0!.d�* d�$�*#!d0$!d3�5d0$%/d3+.'/M

�1**%*#d0$!d0!/0/d*+3d/$+3/d1/d0$�0d+1.d�+ !d%/d3+.'%*#Nd�10d3!d$�2!*Y0d5!0d%*�(1 ! d�*d!b
)�%(d�  .!//d%*d0$!dauthd�++'%!Md�!d +d0$%/d�5d(+��0%*#d0$!d�+ !d3$!.!d3!d�//%#*d0+d0$!
authCookieValued+�&!�0d%*dauth.god�* d1, �0%*#d%0d0+d#.��d0$!dEmaild2�(1!d".+)
	+)*%�10$O

authCookieValue := objx.New(map[string]interface{}{
  "name":       user.Name(),
  "avatar_url": user.AvatarURL(),
  "email":       user.Email(),
}).MustBase64()

�$!d"%*�(d0$%*#d3!d)1/0d +d%/d0!((d+1.d.++)d0+d1/!d0$!d	.�2�0�.d%),(!)!*0�0%+*d%*/0!� d+"
0$!dAuthAvatard%),(!)!*0�0%+*Md�!d +d0$%/d�5d��((%*#dnewRoomd%*dmain.god�* d)�'%*#
0$!d"+((+3%*#d�$�*#!O

r := newRoom(UseGravatar)

�1%( d�* d.1*d0$!d�$�0d,.+#.�)d+*�!d�#�%*d�* d$!� d0+d0$!d�.+3/!.Md�!)!)�!.Nd/%*�!d3!
$�2!d�$�*#! d0$!d%*"+.)�0%+*d/0+.! d%*d0$!d�++'%!Nd3!d)1/0d/%#*d+10d�* d/%#*d���'d%*d�#�%*
%*d+. !.d0+d/!!d+1.d�$�*#!/d0�'!d!""!�0M

�//1)%*#d5+1d$�2!d�d %""!.!*0d%)�#!d"+.d5+1.d	.�2�0�.d���+1*0Nd5+1d3%((d*+0%�!d0$�0d0$!
/5/0!)d%/d*+3d,1((%*#d0$!d%)�#!d".+)d	.�2�0�.d%*/0!� d+"d0$!d�10$d,.+2% !.Md�/%*#d5+1.
�.+3/!.Y/d%*/,!�0+.d+.d !�1#d0++(d3%((d/$+3d5+1d0$�0d0$!dsrcd�00.%�10!d+"d0$!dimgd0�#d$�/
%* !! d�$�*#! O
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1,(+� d�*d%)�#!d".+)d0$!%.d(+��(d$�. d .%2!d0+d1/!d�/d0$!%.d,.+"%(!d,%�01.!d3$!*d�$�00%*#M
�$!d"%(!d3%((d0$!*d�!d/!.2! d0+d0$!d�.+3/!./d2%�d�d���Md�!d3%((d*!! d�d3�5d0+d�//+�%�0!d�d"%(!
3%0$d�d,�.0%�1(�.d1/!.d0+d!*/1.!d0$�0d3!d�//+�%�0!d0$!d.%#$0d,%�01.!d3%0$d0$!d�+..!/,+* %*#
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�*d+. !.d0+d1*%-1!(5d% !*0%"5d+1.d1/!./Nd3!d�.!d#+%*#d0+d�+,5d	.�2�0�.Y/d�,,.+��$d�5
$�/$%*#d0$!%.d!b)�%(d�  .!//d�* d1/%*#d0$!d.!/1(0%*#d/0.%*#d�/d�*d% !*0%"%!.Md�!d3%((d/0+.!d0$!
1/!.d��d%*d0$!d�++'%!d�(+*#d3%0$d0$!d.!/0d+"d0$!d1/!.b/,!�%"%�d �0�Md�$%/d3%((d��01�((5d$�2!d0$!
�  ! d�!*!"%0d+"d.!)+2%*#d0$!d%*!""%�%!*�5d�//+�%�0! d3%0$d�+*0%*1+1/d$�/$%*#d".+)
GravatarAuthM

�*dauth.goNd.!,(��!d0$!d�+ !d0$�0d�.!�0!/d0$!dauthCookieValued+�&!�0d3%0$d0$!d"+((+3%*#
�+ !O

m := md5.New()
io.WriteString(m, strings.ToLower(user.Email()))
userId := fmt.Sprintf("%x", m.Sum(nil))
authCookieValue := objx.New(map[string]interface{}{
  "userid":      userId,
  "name":       user.Name(),
  "avatar_url": user.AvatarURL(),
  "email":      user.Email(),
}).MustBase64()


!.!Nd3!d$�2!d$�/$! d0$!d!b)�%(d�  .!//d�* d/0+.! d0$!d.!/1(0%*#d2�(1!d%*d0$!duseridd"%!( 
�0d0$!d,+%*0d�0d3$%�$d0$!d1/!.d(+#/d%*Md�.+)d*+3d+*Nd3!d��*d1/!d0$%/d2�(1!d%*d+1.d	.�2�0�.
�+ !d%*/0!� d+"d$�/$%*#d0$!d!b)�%(d�  .!//d"+.d!2!.5d)!//�#!Md�+d +d0$%/Nd"%./0Nd3!d1, �0!
0$!d0!/0d�5d.!)+2%*#d0$!d"+((+3%*#d(%*!d".+)davatar_test.goO

client.userData = map[string]interface{}{"email":
"MyEmailAddress@example.com"}

�!d0$!*d.!,(��!d0$!d,.!�! %*#d(%*!d3%0$d0$%/d(%*!O

client.userData = map[string]interface{}{"userid":
"0bc83cb571cd1c50ba6f3e8a78ef1346"}

�!d*+d(+*#!.d*!! d0+d/!0d0$!demaild"%!( d/%*�!d%0d%/d*+0d1/! Pd%*/0!� Nd3!d&1/0d$�2!d0+d/!0d�*
�,,.+,.%�0!d2�(1!d0+d0$!d*!3duseridd"%!( Md
+3!2!.Nd%"d5+1d.1*dgo testd%*d�d0!.)%*�(Nd5+1
3%((d/!!d0$%/d0!/0d"�%(M

�+d)�'!d0$!d0!/0d,�//Nd%*davatar.goNd1, �0!d0$!dGetAvatarURLd)!0$+ d"+.d0$!
GravatarAuthd05,!O

func(GravatarAvatar) GetAvatarURL(c *client) (string, error) {
  if userid, ok := c.userData["userid"]; ok {
    if useridStr, ok := userid.(string); ok {
      return "//www.gravatar.com/avatar/" + useridStr, nil
    }
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  }
  return "", ErrNoAvatarURL
}

�$%/d3+*Y0d�$�*#!d0$!d�!$�2%+.Nd�10d%0d�((+3/d1/d0+d)�'!d�*d1*!4,!�0! d+,0%)%6�0%+*N
3$%�$d%/d�d#.!�0d!4�),(!d+"d3$5d5+1d/$+1( *Y0d+,0%)%6!d�+ !d0++d!�.(5d0$!d%*!""%�%!*�%!/
0$�0d5+1d/,+0d!�.(5d+*d)�5d*+0d(�/0d(+*#d!*+1#$d0+d3�..�*0d0$!d!""+.0d.!-1%.! d0+d"%4d0$!)M

$Q�XSORDG�IRUP
�"d+1.d1/!./d�.!d0+d1,(+� d�d"%(!d�/d0$!%.d�2�0�.Nd0$!5d*!! d�d3�5d0+d�.+3/!d0$!%.d(+��(d$�. 
 .%2!d�* d/1�)%0d0$!d"%(!d0+d0$!d/!.2!.Md�!d"��%(%0�0!d0$%/d�5d�  %*#d�d*!3d0!),(�0!b .%2!*
,�#!Md�*d0$!dchat/templatesd"+( !.Nd�.!�0!d�d"%(!d��((! dupload.htmlO

<html>
  <head>
    <title>Upload</title>
    <link rel="stylesheet"
    href="//netdna.bootstrapcdn.com/bootstrap/3.6.6/css/bootstrap.min.css">
  </head>
  <body>
    <div class="container">
      <div class="page-header">
        <h1>Upload picture</h1>
      </div>
      <form role="form" action="/uploader" enctype="multipart/form-data"
       method="post">
        <input type="hidden" name="userid" value="{{.UserData.userid}}" />
        <div class="form-group">
          <label for="avatarFile">Select file</label>
          <input type="file" name="avatarFile" />
        </div>
        <input type="submit" value="Upload" class="btn" />
      </form>
    </div>
  </body>
</html>
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,�#!/Md
+3!2!.Nd0$!d'!5d,+%*0d0+d*+0!d$!.!d%/d0$!d
���d"+.)d0$�0d3%((d,.+2% !d0$!d1/!.
%*0!."��!d.!-1%.! d0+d1,(+� d"%(!/Md�$!d��0%+*d,+%*0/d0+d/uploaderNd0$!d$�* (!.d"+.d3$%�$
3!d$�2!d5!0d0+d%),(!)!*0Nd�* d0$!denctyped�00.%�10!d)1/0d�!dmultipart/form-datad/+
0$�0d0$!d�.+3/!.d��*d0.�*/)%0d�%*�.5d �0�d+2!.d
���Md�$!*Nd0$!.!d%/d�*dinputd!(!)!*0d+"
0$!d05,!dfileNd3$%�$d3%((d�+*0�%*d�d.!"!.!*�!d0+d0$!d"%(!d3!d3�*0d0+d1,(+� Md�(/+Nd*+0!d0$�0
3!d$�2!d%*�(1 ! d0$!duseridd2�(1!d".+)d0$!dUserDatad)�,d�/d�d$%  !*d%*,10d0$%/d3%((d0!((
1/d3$%�$d1/!.d%/d1,(+� %*#d�d"%(!Md�0d%/d%),+.0�*0d0$�0d0$!dnamed�00.%�10!/d�!d�+..!�0Nd�/d0$%/d%/
$+3d3!d3%((d.!"!.d0+d0$!d �0�d3$!*d3!d%),(!)!*0d+1.d$�* (!.d+*d0$!d/!.2!.M

�!0Y/d*+3d)�,d0$!d*!3d0!),(�0!d0+d0$!d/uploadd,�0$d%*dmain.goO

http.Handle("/upload", &templateHandler{filename: "upload.html"})

+DQGOLQJ�WKH�XSORDG
�$!*d0$!d1/!.d�(%�'/d+*d�,(+� d�"0!.d/!(!�0%*#d�d"%(!Nd0$!d�.+3/!.d3%((d/!* d0$!d �0�d"+.d0$!
"%(!d�/d3!((d�/d0$!d1/!.d��d0+d/uploaderNd�10d.%#$0d*+3Nd0$�0d �0�d +!/*Y0d��01�((5d#+
�*53$!.!Md�!d3%((d%),(!)!*0d�d*!3dHandlerFuncd%*0!."��!d0$�0d%/d��,��(!d+"d.!�!%2%*#d0$!
"%(!Nd.!� %*#d0$!d�50!/d0$�0d�.!d/0.!�)! d0$.+1#$d0$!d�+**!�0%+*Nd�* d/�2%*#d%0d�/d�d*!3d"%(!
+*d0$!d/!.2!.Md�*d0$!dchatd"+( !.Nd(!0Y/d�.!�0!d�d*!3d"+( !.d��((! davatarsd0$%/d%/d3$!.!d3!
3%((d/�2!d0$!d�2�0�.d%)�#!d"%(!/M

�!40Nd�.!�0!d�d*!3d"%(!d��((! dupload.god�* d%*/!.0d0$!d"+((+3%*#d�+ !d)�'!d/1.!d0$�0d5+1
�  d0$!d�,,.+,.%�0!d,��'�#!d*�)!d�* d%),+.0/dS3$%�$d�.!dioutilsNdnet/httpNdioNd�* 
pathTO

func uploaderHandler(w http.ResponseWriter, req *http.Request) {
  userId := req.FormValue("userid")
  file, header, err := req.FormFile("avatarFile")
  if err != nil {
    http.Error(w, err.Error(), http.StatusInternalServerError)
    return
  }
  data, err := ioutil.ReadAll(file)
  if err != nil {
    http.Error(w, err.Error(), http.StatusInternalServerError)
    return
  }
  filename := path.Join("avatars", userId+path.Ext(header.Filename))
  err = ioutil.WriteFile(filename, data, 0777)
  if err != nil {
    http.Error(w, err.Error(), http.StatusInternalServerError)
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    return
  }
  io.WriteString(w, "Successful")
}


!.!Nd"%./0duploaderHandlerd1/!/d0$!dFormValued)!0$+ d%*dhttp.Requestd0+d#!0d0$!
1/!.d��d0$�0d3!d,(��! d%*d0$!d$%  !*d%*,10d%*d+1.d
���d"+.)Md�$!*Nd%0d#!0/d�*dio.Reader
05,!d��,��(!d+"d.!� %*#d0$!d1,(+� ! d�50!/d�5d��((%*#dreq.FormFileNd3$%�$d.!01.*/d0$.!!
�.#1)!*0/Md�$!d"%./0d�.#1)!*0d.!,.!/!*0/d0$!d"%(!d%0/!("d3%0$d0$!dmultipart.Filed%*0!."��!
05,!Nd3$%�$d%/d�(/+dio.ReaderMd�$!d/!�+* d%/d�dmultipart.FileHeaderd+�&!�0d0$�0
�+*0�%*/d0$!d)!0� �0�d��+10d0$!d"%(!Nd/1�$d�/d0$!d"%(!*�)!Md�* d"%*�((5Nd0$!d0$%. d�.#1)!*0d%/
�*d!..+.d0$�0d3!d$+,!d3%((d$�2!d�dnild2�(1!M

�$�0d +d3!d)!�*d3$!*d3!d/�5d0$�0d0$!dmultipart.Filed%*0!."��!d05,!d%/d�(/+
io.ReaderQd�!((Nd�d-1%�'d#(�*�!d�0d0$!d +�1)!*0�0%+*d�0dhttp://golang.org/pkg/mime/m
ultipart/#Filed)�'!/d%0d�(!�.d0$�0d0$!d05,!d%/d��01�((5d&1/0d�d3.�,,!.d%*0!."��!d"+.d�d"!3
+0$!.d)+.!d#!*!.�(d%*0!."��!/Md�$%/d)!�*/d0$�0d�dmultipart.Filed05,!d��*d�!d,�//! d0+
)!0$+ /d0$�0d.!-1%.!dio.ReaderNd/%*�!d�*5d+�&!�0d0$�0d%),(!)!*0/dmultipart.Filed)1/0N
0$!.!"+.!Nd%),(!)!*0dio.ReaderM

�)�!  %*#d/0�* �. d(%�.�.5d%*0!."��!/Nd/1�$d�/d0$!d3.�,,!.Nd0+d !/�.%�!
*!3d�+*�!,0/d%/d�d#.!�0d3�5d0+d)�'!d/1.!d5+1.d�+ !d3+.'/d%*d�/d)�*5
�+*0!40/d�/d,+//%�(!Md�%)%(�.(5Nd5+1d/$+1( d0.5d0+d3.%0!d�+ !d0$�0d1/!/d0$!
/%),(!/0d%*0!."��!d05,!d5+1d��*d"%* Nd% !�((5d".+)d0$!d/0�* �. d(%�.�.5Md�+.
!4�),(!Nd%"d5+1d3.+0!d�d)!0$+ d0$�0d*!! ! d5+1d0+d.!� d0$!d�+*0!*0/d+"d�
"%(!Nd5+1d�+1( d�/'d0$!d1/!.d0+d,.+2% !d�*d�.#1)!*0d+"d0$!d05,!
multipart.FileMd
+3!2!.Nd%"d5+1d�/'d"+.dio.Readerd%*/0!� Nd5+1.d�+ !
3%((d�!�+)!d/%#*%"%��*0(5d)+.!d"(!4%�(!d�!��1/!d�*5d05,!d0$�0d$�/d0$!
�,,.+,.%�0!dReadd)!0$+ d��*d�!d,�//! d%*Nd3$%�$d%*�(1 !/d1/!.b !"%*! 
05,!/d�/d3!((M

�$!dioutil.ReadAlld)!0$+ d3%((d&1/0d'!!,d.!� %*#d".+)d0$!d/,!�%"%! dio.Reader
%*0!."��!d1*0%(d�((d+"d0$!d�50!/d$�2!d�!!*d.!�!%2! Nd/+d0$%/d%/d3$!.!d3!d��01�((5d.!�!%2!d0$!
/0.!�)d+"d�50!/d".+)d0$!d�(%!*0Md�!d0$!*d1/!dpath.Joind�* dpath.Extd0+d�1%( d�d*!3
"%(!*�)!d1/%*#duseridd�* d�+,5d0$!d!40!*/%+*d".+)d0$!d+.%#%*�(d"%(!*�)!d0$�0d3!d��*d#!0
".+)dmultipart.FileHeaderM

�!d0$!*d1/!d0$!dioutil.WriteFiled)!0$+ d0+d�.!�0!d�d*!3d"%(!d%*d0$!davatarsd"+( !.Md�!
1/!duseridd%*d0$!d"%(!*�)!d0+d�//+�%�0!d0$!d%)�#!d3%0$d0$!d�+..!�0d1/!.Nd)1�$d%*d0$!d/�)!
3�5d�/d	.�2�0�.d +!/Md�$!d0777d2�(1!d/,!�%"%!/d0$�0d0$!d*!3d"%(!d3!d�.!�0!d/$+1( d$�2!
�+),(!0!d"%(!d,!.)%//%+*/Nd3$%�$d%/d�d#++ d !"�1(0d/!00%*#d%"d5+1Y.!d*+0d/1.!d3$�0d+0$!.
,!.)%//%+*/d/$+1( d�!d/!0M
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�"d�*d!..+.d+��1./d�0d�*5d/0�#!Nd+1.d�+ !d3%((d3.%0!d%0d+10d0+d0$!d.!/,+*/!d�(+*#d3%0$d�d>99
/0�01/d�+ !dS/%*�!d3!d/,!�%"5dhttp.StatusInternalServerErrorTNd3$%�$d3%((d$!(,d1/
 !�1#d%0Nd+.d%0d3%((d3.%0!d�1��!//"1(d%"d!2!.50$%*#d3!*0d3!((M

�*d+. !.d0+d)�,d0$%/d*!3d$�* (!.d"1*�0%+*d0+d/uploaderNd3!d*!! d0+d$!� d���'d0+dmain.go
�* d�  d0$!d"+((+3%*#d(%*!d0+dfunc mainO

http.HandleFunc("/uploader", uploaderHandler)

�+3d�1%( d�* d.1*d0$!d�,,(%��0%+*d�* d.!)!)�!.d0+d(+#d+10d�* d(+#d���'d%*d�#�%*d%*d+. !.
0+d#%2!d+1.d�+ !d�d�$�*�!d0+d1,(+� d0$!dauthd�++'%!O

    JR�EXLOG��R�FKDW
    ��FKDW��KRVW �����

�,!*dhttp://localhost:8080/uploadd�* d�(%�'d+*d�$++/!`�%(!Nd�* d0$!*d/!(!�0d�d"%(!
".+)d5+1.d$�. d .%2!d�* d�(%�'d+*d�,(+� Md��2%#�0!d0+d5+1.dchat/avatarsd"+( !.d�* d5+1
3%((d*+0%�!d0$�0d0$!d"%(!d3�/d%* !! d1,(+� ! d�* d.!*�)! d0+d0$!d2�(1!d+"d5+1.duserid
"%!( M

6HUYLQJ�WKH�LPDJHV
�+3d0$�0d3!d$�2!d�d,(��!d0+d'!!,d+1.d1/!.Y/d�2�0�.d%)�#!/d+*d0$!d/!.2!.Nd3!d*!! d�d3�5d0+
)�'!d0$!)d���!//%�(!d0+d0$!d�.+3/!.Md�!d +d0$%/d1/%*#d0$!dnet/httpd,��'�#!Y/d�1%(0b%*d"%(!
/!.2!.Md�*dmain.goNd�  d0$!d"+((+3%*#d�+ !O

http.Handle("/avatars/",
  http.StripPrefix("/avatars/",
    http.FileServer(http.Dir("./avatars"))))

�$%/d%/d��01�((5d�d/%*#(!d(%*!d+"d�+ !d0$�0d$�/d�!!*d�.+'!*d1,d0+d%),.+2!d.!� ��%(%05Md�$!
http.Handled��((d/$+1( d"!!(d"�)%(%�.Nd�/d3!d�.!d/,!�%"5%*#d0$�0d3!d3�*0d0+d)�,d0$!
/avatars/d,�0$d3%0$d0$!d/,!�%"%! d$�* (!.d0$%/d%/d3$!.!d0$%*#/d#!0d%*0!.!/0%*#Md�+0$
http.StripPrefixd�* dhttp.FileServerd.!01.*dhttp.HandlerNd�* d0$!5d)�'!d1/!d+"
0$!d3.�,,%*#d,�00!.*d3!d(!�.*! d��+10d%*d0$!d,.!2%+1/d�$�,0!.Md�$!dStripPrefixd"1*�0%+*
0�'!/dhttp.Handlerd%*Nd)+ %"%!/d0$!d,�0$d�5d.!)+2%*#d0$!d/,!�%"%! d,.!"%4Nd�* d,�//!/d0$!
"1*�0%+*�(%05d+*0+d�*d%**!.d$�* (!.Md�*d+1.d��/!Nd0$!d%**!.d$�* (!.d%/d�*dhttp.FileServer
$�* (!.d0$�0d3%((d/%),(5d/!.2!d/0�0%�d"%(!/Nd,.+2% !d%* !4d(%/0%*#/Nd�* d#!*!.�0!d0$!d404 Not
Foundd!..+.d%"d%0d��**+0d"%* d0$!d"%(!Md�$!dhttp.Dird"1*�0%+*d�((+3/d1/d0+d/,!�%"5d3$%�$
"+( !.d3!d3�*0d0+d!4,+/!d,1�(%�(5M
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�"d3!d % *Y0d/0.%,d0$!d/avatars/d,.!"%4d".+)d0$!d.!-1!/0/d3%0$
http.StripPrefixNd0$!d"%(!d/!.2!.d3+1( d(++'d"+.d�*+0$!.d"+( !.d��((! 
avatarsd%*/% !d0$!d��01�(davatarsd"+( !.Nd0$�0d%/N
/avatars/avatars/filenamed%*/0!� d+"d/avatars/filenameM

�!0Y/d�1%( d0$!d,.+#.�)d�* d.1*d%0d�!"+.!d+,!*%*#dhttp://localhost:8080/avatars/d%*
�d�.+3/!.Md�+1Y((d*+0%�!d0$�0d0$!d"%(!d/!.2!.d$�/d#!*!.�0! d�d(%/0%*#d+"d0$!d"%(!/d%*/% !d+1.
avatarsd"+( !.Md�(%�'%*#d+*d�d"%(!d3%((d!%0$!.d +3*(+� d0$!d"%(!Nd+.d%*d0$!d��/!d+"d�*d%)�#!N
/%),(5d %/,(�5d%0Md�"d5+1d$�2!*Y0d +*!d0$%/d�(.!� 5Nd#+d0+
http://localhost:8080/uploadd�* d1,(+� d�d,%�01.!Nd�* d0$!*d$!� d���'d0+d0$!d(%/0%*#
,�#!d�* d�(%�'d+*d%0d0+d/!!d%0d%*d0$!d�.+3/!.M

7KH�$YDWDU�LPSOHPHQWDWLRQ�IRU�ORFDO�ILOHV
�$!d"%*�(d/0!,d%*d)�'%*#d"%(!/5/0!)d�2�0�./d3+.'d%/d3.%0%*#d�*d%),(!)!*0�0%+*d+"d+1.
Avatard%*0!."��!d0$�0d#!*!.�0!/d���/d0$�0d,+%*0d0+d0$!d"%(!/5/0!)d!* ,+%*0d3!d�.!�0! d%*
0$!d,.!2%+1/d/!�0%+*M

�!0Y/d�  d�d0!/0d"1*�0%+*d0+d+1.davatar_test.god"%(!O

func TestFileSystemAvatar(t *testing.T) {
  filename := filepath.Join("avatars", "abc.jpg")
  ioutil.WriteFile(filename, []byte{}, 0777)
  defer os.Remove(filename)
  var fileSystemAvatar FileSystemAvatar
  client := new(client)
  client.userData = map[string]interface{}{"userid": "abc"}
  url, err := fileSystemAvatar.GetAvatarURL(client)
  if err != nil {
    t.Error("FileSystemAvatar.GetAvatarURL should not return an error")
  }
  if url != "/avatars/abc.jpg" {
    t.Errorf("FileSystemAvatar.GetAvatarURL wrongly returned %s", url)
  }
}

�$%/d0!/0d%/d/%)%(�.d0+Nd�10d/(%#$0(5d)+.!d%*2+(2! d0$�*Nd0$!dGravatarAvatard0!/0d�!��1/!
3!d�.!d�(/+d�.!�0%*#d�d0!/0d"%(!d%*d+1.davatarsd"+( !.d�* d !(!0%*#d%0d�"0!.3�. /M

�2!*d%"d+1.d0!/0d�+ !d,�*%�/Nd0$!d !"!..! d"1*�0%+*/d3%((d/0%((d�!d��((! Md�+
.!#�. (!//d+"d3$�0d$�,,!*/Nd+1.d0!/0d�+ !d3%((d�(!�*d1,d�"0!.d%0/!("M
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�$!d.!/0d+"d0$!d0!/0d%/d/%),(!Od3!d/!0d�duseridd"%!( d%*dclient.userDatad�* d��((
GetAvatarURLd0+d!*/1.!d3!d#!0d0$!d.%#$0d2�(1!d���'Md�"d�+1./!Nd.1**%*#d0$%/d0!/0d3%((d"�%(N
/+d(!0Y/d#+d�* d�  d0$!d"+((+3%*#d�+ !d%*d+. !.d0+d)�'!d%0d,�//d%*davatar.goO

type FileSystemAvatar struct{}
var UseFileSystemAvatar FileSystemAvatar
func (FileSystemAvatar) GetAvatarURL(c *client) (string, error) {
  if userid, ok := c.userData["userid"]; ok {
    if useridStr, ok := userid.(string); ok {
      return "/avatars/" + useridStr + ".jpg", nil
    }
  }
  return "", ErrNoAvatarURL
}

�/d5+1d��*d/!!d$!.!Nd%*d+. !.d0+d#!*!.�0!d0$!d�+..!�0d���Nd3!d/%),(5d#!0d0$!duseridd2�(1!
�* d�1%( d0$!d"%*�(d/0.%*#d�5d�  %*#d0$!d�,,.+,.%�0!d/!#)!*0/d0+#!0$!.Md�+1d)�5d$�2!
*+0%�! d0$�0d3!d$�2!d$�. �+ ! d0$!d"%(!d!40!*/%+*d0+d.jpgNd3$%�$d)!�*/d0$�0d0$!d%*%0%�(
2!./%+*d+"d+1.d�$�0d�,,(%��0%+*d3%((d+*(5d/1,,+.0d���	/M

�1,,+.0%*#d+*(5d���	/d)%#$0d/!!)d(%'!d�d$�("b��'! d/+(10%+*Nd�10
"+((+3%*#d�#%(!d)!0$+ +(+#%!/Nd0$%/d%/d,!."!�0(5d"%*!Pd�"0!.d�((Nd�1/0+)d���	
,.+"%(!d,%�01.!/d�.!d�!00!.d0$�*d*+d�1/0+)d,.+"%(!d,%�01.!/d�0d�((M

�!0Y/d(++'d�0d+1.d*!3d�+ !d%*d��0%+*d�5d1, �0%*#dmain.god0+d1/!d+1.d*!3dAvatar
%),(!)!*0�0%+*O

r := newRoom(UseFileSystemAvatar)

�+3d�1%( d�* d.1*d0$!d�,,(%��0%+*d�/d1/1�(d�* d#+d0+dhttp://localhost:8080/upload
�* d1/!d�d3!�d"+.)d0+d1,(+� d�d���	d%)�#!d0+d1/!d�/d5+1.d,.+"%(!d,%�01.!Md�+d)�'!d/1.!d%0Y/
3+.'%*#d�+..!�0(5Nd�$++/!d�d1*%-1!d%)�#!d0$�0d%/*Y0d5+1.d	.�2�0�.d,%�01.!d+.d0$!d%)�#!d".+)
0$!d�10$d/!.2%�!Md�*�!d5+1d/!!d0$!d/1��!//"1(d)!//�#!d�"0!.d�(%�'%*#d+*d�,(+� Nd#+d0+
http://localhost:8080/chatd�* d,+/0d�d)!//�#!Md�+1d3%((d*+0%�!d0$�0d0$!d�,,(%��0%+*
$�/d%* !! d1/! d0$!d,.+"%(!d,%�01.!d0$�0d5+1d1,(+� ! M

�+d�$�*#!d5+1.d,.+"%(!d,%�01.!Nd#+d���'d0+d0$!d/uploadd,�#!d�* d1,(+� d�d %""!.!*0d,%�01.!N
�* d0$!*d&1),d���'d0+d0$!d/chatd,�#!d�* d,+/0d)+.!d)!//�#!/M
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6XSSRUWLQJ�GLIIHUHQW�ILOH�W\SHV
�+d/1,,+.0d %""!.!*0d"%(!d05,!/Nd3!d$�2!d0+d)�'!d+1.dGetAvatarURLd)!0$+ d"+.d0$!
FileSystemAvatard05,!d�d(%00(!d/)�.0!.M

�*/0!� d+"d&1/0d�(%* (5d�1%( %*#d0$!d/0.%*#Nd3!d3%((d1/!d0$!d2!.5d%),+.0�*0dioutil.ReadDir
)!0$+ d0+d#!0d�d(%/0%*#d+"d0$!d"%(!/Md�$!d(%/0%*#d�(/+d%*�(1 !/d %.!�0+.%!/d/+d3!d3%((d1/!d0$!
IsDird)!0$+ d0+d !0!.)%*!d3$!0$!.d3!d/$+1( d/'%,d%0d+.d*+0M

�!d3%((d0$!*d�$!�'d3$!0$!.d!��$d"%(!d)�0�$!/d0$!duseridd"%!( dS.!)!)�!.d0$�0d3!d*�)! 
+1.d"%(!/d%*d0$%/d3�5Td�5d�d��((d0+dpath.MatchMd�"d0$!d"%(!*�)!d)�0�$!/d0$!duseridd"%!( N
0$!*d3!d$�2!d"+1* d0$!d"%(!d"+.d0$�0d1/!.d�* d3!d.!01.*d0$!d,�0$Md�"d�*50$%*#d#+!/d3.+*#d+.
%"d3!d��*Y0d"%* d0$!d"%(!Nd3!d.!01.*d0$!dErrNoAvatarURLd!..+.d�/d1/1�(M

�, �0!d0$!d�,,.+,.%�0!d)!0$+ d%*davatar.god3%0$d0$!d"+((+3%*#d�+ !O

func (FileSystemAvatar) GetAvatarURL(c *client) (string, error) {
  if userid, ok := c.userData["userid"]; ok {
    if useridStr, ok := userid.(string); ok {
      files, err := ioutil.ReadDir("avatars")
      if err != nil {
        return "", ErrNoAvatarURL
      }
      for _, file := range files {
        if file.IsDir() {
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          continue
        }
        if match, _ := path.Match(useridStr+"*", file.Name());
        match {
          return "/avatars/" + file.Name(), nil
        }
      }
    }
  }
  return "", ErrNoAvatarURL
}

�!(!0!d�((d0$!d"%(!/d%*d0$!davatard"+( !.d0+d,.!2!*0d�+*"1/%+*d�* d.!�1%( d0$!d,.+#.�)Md�$%/
0%)!Nd1,(+� d�*d%)�#!d+"d�d %""!.!*0d05,!d�* d*+0!d0$�0d+1.d�,,(%��0%+*d$�/d*+d %""%�1(05
$�* (%*#d%0M

5HIDFWRULQJ�DQG�RSWLPL]LQJ�RXU�FRGH
�$!*d3!d(++'d���'d�0d$+3d+1.dAvatard05,!d%/d1/! Nd5+1d3%((d*+0%�!d0$�0d!2!.5d0%)!
/+)!+*!d/!* /d�d)!//�#!Nd0$!d�,,(%��0%+*d)�'!/d�d��((d0+dGetAvatarURLMd�*d+1.d(�0!/0
%),(!)!*0�0%+*Nd!��$d0%)!d0$!d)!0$+ d%/d��((! Nd3!d%0!.�0!d+2!.d�((d0$!d"%(!/d%*d0$!davatars
"+( !.Md�+.d�d,�.0%�1(�.(5d�$�005d1/!.Nd0$%/d�+1( d)!�*d0$�0d3!d!* d1,d%0!.�0%*#d+2!.d�* 
+2!.d�#�%*d)�*5d0%)!/d�d)%*10!Md�$%/d%/d�*d+�2%+1/d3�/0!d+"d.!/+1.�!/d�* d3+1( Nd�0d/+)!
,+%*0d2!.5d/++*Nd�!�+)!d�d/��(%*#d,.+�(!)M

�*/0!� d+"d#!00%*#d0$!d�2�0�.d���d"+.d!2!.5d)!//�#!Nd3!d/$+1( d#!0d%0d+*(5d+*�!d3$!*d0$!
1/!.d"%./0d(+#/d%*d�* d���$!d%0d%*d0$!dauthd�++'%!Md�*"+.01*�0!(5Nd+1.dAvatard%*0!."��!d05,!
.!-1%.!/d0$�0d3!d,�//d%*d�dclientd+�&!�0d0+d0$!dGetAvatarURLd)!0$+ d�* d3!d +d*+0d$�2!
/1�$d�*d+�&!�0d�0d0$!d,+%*0d�0d3$%�$d3!d�.!d�10$!*0%��0%*#d0$!d1/!.M

�+d % d3!d)�'!d�d)%/0�'!d3$!*d3!d !/%#*! d+1.dAvatard%*0!."��!Qd�$%(!
0$%/d%/d�d*�01.�(d�+*�(1/%+*d0+d�+)!d0+Nd%*d"��0d3!d % d0$!d.%#$0d0$%*#Md�!
 !/%#*! d0$!d/+(10%+*d3%0$d0$!d�!/0d%*"+.)�0%+*d3!d$� d�2�%(��(!d�0d0$!
0%)!d�* d0$!.!"+.!d$� d�d3+.'%*#d�$�0d�,,(%��0%+*d)1�$d/++*!.d0$�*d%"
3!Y d0.%! d0+d !/%#*d"+.d!2!.5d,+//%�(!d"101.!d��/!Md�+"03�.!d!2+(2!/d�* 
�()+/0d�(3�5/d�$�*#!/d 1.%*#d0$!d !2!(+,)!*0d,.+�!//d�* d3%((
 !"%*%0!(5d�$�*#!d0$.+1#$+10d0$!d(%"!0%)!d+"d0$!d�+ !M
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5HSODFLQJ�FRQFUHWH�W\SHV�ZLWK�LQWHUIDFHV
�!d$�2!d�+*�(1 ! d0$�0d+1.dGetAvatarURLd)!0$+ d !,!* /d+*d�d05,!d0$�0d%/d*+0d�2�%(��(!
0+d1/d�0d0$!d,+%*0d3!d*!! d%0Nd/+d3$�0d3+1( d�!d�d#++ d�(0!.*�0%2!Qd�!d�+1( d,�//d!��$
.!-1%.! d"%!( d�/d�d/!,�.�0!d�.#1)!*0Nd�10d0$%/d3+1( d)�'!d+1.d%*0!."��!d�.%00(!Nd/%*�!d�/
/++*d�/d�*dAvatard%),(!)!*0�0%+*d*!! /d�d*!3d,%!�!d+"d%*"+.)�0%+*Nd3!Y d$�2!d0+d�$�*#!
0$!d)!0$+ d/%#*�01.!Md�*/0!� Nd3!d3%((d�.!�0!d�d*!3d05,!d0$�0d3%((d!*��,/1(�0!d0$!
%*"+.)�0%+*d+1.dAvatard%),(!)!*0�0%+*/d*!! d3$%(!d�+*�!,01�((5d.!)�%*%*#d !�+1,(! 
".+)d+1.d/,!�%"%�d��/!M

�*dauth.goNd�  d0$!d"+((+3%*#d�+ !d0+d0$!d0+,d+"d0$!d,�#!dS1* !.*!�0$d0$!dpackage
'!53+. Nd+"d�+1./!TO

import gomniauthcommon "github.com/stretchr/gomniauth/common"
type ChatUser interface {
  UniqueID() string
  AvatarURL() string
}
type chatUser struct {
  gomniauthcommon.User
  uniqueID string
}
func (u chatUser) UniqueID() string {
  return u.uniqueID
}


!.!Nd0$!dimportd/0�0!)!*0d%),+.0! d0$!dcommond,��'�#!d".+)d	+)*%�10$d�* Nd�0d0$!
/�)!d0%)!Nd#�2!d%0d�d/,!�%"%�d*�)!d0$.+1#$d3$%�$d%0d3%((d�!d���!//! OdgomniauthcommonM
�$%/d%/*Y0d!*0%.!(5d*!�!//�.5d/%*�!d3!d$�2!d*+d,��'�#!d*�)!d�+*"(%�0/Md
+3!2!.Nd%0d)�'!/
0$!d�+ !d!�/%!.d0+d1* !./0�* M

�*d0$!d,.!�! %*#d�+ !d/*%,,!0Nd3!d�(/+d !"%*! d�d*!3d%*0!."��!d05,!d��((! dChatUserNd3$%�$
!4,+/!/d0$!d%*"+.)�0%+*d*!! ! d%*d+. !.d"+.d+1.dAvatard%),(!)!*0�0%+*/d0+d#!*!.�0!d0$!
�+..!�0d���/Md�$!*Nd3!d !"%*! d�*d��01�(d%),(!)!*0�0%+*d��((! dchatUserdS*+0%�!d0$!
(+3!.��/!d/0�.0%*#d(!00!.Td0$�0d%),(!)!*0/d0$!d%*0!."��!Md�0d�(/+d)�'!/d1/!d+"d�d2!.5
%*0!.!/0%*#d"!�01.!d%*d	+Od05,!d!)�!  %*#Md�!d��01�((5d!)�!  ! d0$!
gomniauth/common.Userd%*0!."��!d05,!Nd3$%�$d)!�*/d0$�0d+1.dstructd%*0!."��!
%),(!)!*0/d0$!d%*0!."��!d�10+)�0%��((5M
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�+1d)�5d$�2!d*+0%�! d0$�0d3!d+*(5d��01�((5d%),(!)!*0! d+*!d+"d0$!d03+d.!-1%.! d)!0$+ /
0+d/�0%/"5d+1.dChatUserd%*0!."��!Md�!d#+0d�3�5d3%0$d0$%/d�!��1/!d0$!d	+)*%�10$dUser
%*0!."��!d$�,,!*/d0+d !"%*!d0$!d/�)!dAvatarURLd)!0$+ Md�*d,.��0%�!Nd3$!*d3!d%*/0�*0%�0!
+1.dchatUserd/0.1�0d,.+2% ! d3!d/!0d�*d�,,.+,.%�0!d2�(1!d"+.d0$!d%),(%! d	+)*%�10$dUser
"%!( d+1.d+�&!�0d%),(!)!*0/d�+0$d	+)*%�10$Y/dUserd%*0!."��!d�* d+1.d+3*dChatUser
%*0!."��!d�0d0$!d/�)!d0%)!M

&KDQJLQJ�LQWHUIDFHV�LQ�D�WHVW�GULYHQ�ZD\
�!"+.!d3!d��*d1/!d+1.d*!3d05,!Nd3!d)1/0d1, �0!d0$!dAvatard%*0!."��!d�* d�,,.+,.%�0!
%),(!)!*0�0%+*/d0+d)�'!d1/!d+"d%0Md�/d3!d3%((d"+((+3d���d,.��0%�!/Nd3!d�.!d#+%*#d0+d"%./0
)�'!d0$!/!d�$�*#!/d%*d+1.d0!/0d"%(!Nd/!!d0$!d�+),%(!.d!..+./d3$!*d3!d0.5d0+d�1%( d+1.d�+ !N
�* d/!!d"�%(%*#d0!/0/d+*�!d3!d"%4d0$+/!d!..+./d�!"+.!d"%*�((5d)�'%*#d0$!d0!/0/d,�//M

�,!*davatar_test.god�* d.!,(��!dTestAuthAvatard3%0$d0$!d"+((+3%*#d�+ !O

func TestAuthAvatar(t *testing.T) {
  var authAvatar AuthAvatar
  testUser := &gomniauthtest.TestUser{}
  testUser.On("AvatarURL").Return("", ErrNoAvatarURL)
  testChatUser := &chatUser{User: testUser}
  url, err := authAvatar.GetAvatarURL(testChatUser)
  if err != ErrNoAvatarURL {
    t.Error("AuthAvatar.GetAvatarURL should return ErrNoAvatarURL
     when no value present")
  }
  testUrl := "http://url-to-gravatar/"
  testUser = &gomniauthtest.TestUser{}
  testChatUser.User = testUser
  testUser.On("AvatarURL").Return(testUrl, nil)
  url, err = authAvatar.GetAvatarURL(testChatUser)
  if err != nil {
    t.Error("AuthAvatar.GetAvatarURL should return no error
    when value present")
  }
  if url != testUrl {
    t.Error("AuthAvatar.GetAvatarURL should return correct URL")
  }
}

�+1d3%((d�(/+d*!! d0+d%),+.0d0$!dgomniauth/testd,��'�#!d�/
gomniauthtestNd(%'!d3!d % d%*d0$!d(�/0d/!�0%+*M
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�/%*#d+1.d*!3d%*0!."��!d�!"+.!d3!d$�2!d !"%*! d%0d%/d�d#++ d3�5d0+d�$!�'d0$!d/�*%05d+"d+1.
0$%*'%*#Nd3$%�$d%/d�*+0$!.d� 2�*0�#!d+"d,.��0%�%*#d���Md�*d0$%/d*!3d0!/0Nd3!d�.!�0!
TestUserd,.+2% ! d�5d	+)*%�10$d�* d!)�! d%0d%*0+d�dchatUserd05,!Md�!d0$!*d,�//d0$!
*!3dchatUserd05,!d%*0+d+1.dGetAvatarURLd��((/d�* d)�'!d0$!d/�)!d�//!.0%+*/d��+10
+10,10d�/d3!d�(3�5/d$�2!d +*!M

	+)*%�10$Y/dTestUserd05,!d%/d%*0!.!/0%*#d�/d%0d)�'!/d1/!d+"d0$!dTestify
,��'�#!Y/d)+�'%*#d��,��%(%0%!/Md�!"!.d0+dhttps://github.com/stretchr/
testifyd"+.d)+.!d%*"+.)�0%+*M
�$!dOnd�* dReturnd)!0$+ /d�((+3d1/d0+d0!((dTestUserd3$�0d0+d +d3$!*
/,!�%"%�d)!0$+ /d�.!d��((! Md�*d0$!d"%./0d��/!Nd3!d0!((d0$!dAvatarURL
)!0$+ d0+d.!01.*d0$!d!..+.Nd�* d%*d0$!d/!�+* d��/!Nd3!d�/'d%0d0+d.!01.*d0$!
testUrld2�(1!Nd3$%�$d/%)1(�0!/d0$!d03+d,+//%�(!d+10�+)!/d3!d�.!
�+2!.%*#d%*d0$%/d0!/0M

�, �0%*#d0$!d+0$!.d03+d0!/0/d%/d)1�$d/%),(!.d�!��1/!d0$!5d.!(5d+*(5d+*d0$!dUniqueID
)!0$+ Nd0$!d2�(1!d+"d3$%�$d3!d��*d�+*0.+(d %.!�0(5M

�!,(��!d0$!d+0$!.d03+d0!/0/d%*davatar_test.god3%0$d0$!d"+((+3%*#d�+ !O

func TestGravatarAvatar(t *testing.T) {
  var gravatarAvatar GravatarAvatar
  user := &chatUser{uniqueID: "abc"}
  url, err := gravatarAvatar.GetAvatarURL(user)
  if err != nil {
    t.Error("GravatarAvatar.GetAvatarURL should not return an error")
  }
  if url != "//www.gravatar.com/avatar/abc" {
    t.Errorf("GravatarAvatar.GetAvatarURL wrongly returned %s", url)
  }
}
func TestFileSystemAvatar(t *testing.T) {
  // make a test avatar file
  filename := path.Join("avatars", "abc.jpg")
  ioutil.WriteFile(filename, []byte{}, 0777)
  defer func() { os.Remove(filename) }()
  var fileSystemAvatar FileSystemAvatar
  user := &chatUser{uniqueID: "abc"}
  url, err := fileSystemAvatar.GetAvatarURL(user)
  if err != nil {
    t.Error("FileSystemAvatar.GetAvatarURL should not return an error")
  }
  if url != "/avatars/abc.jpg" {
    t.Errorf("FileSystemAvatar.GetAvatarURL wrongly returned %s", url)
  }
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�"d�+1./!Nd0$%/d0!/0d�+ !d3+*Y0d!2!*d�+),%(!d�!��1/!d3!d�.!d5!0d0+d1, �0!d+1.dAvatar
%*0!."��!Md�*davatar.goNd1, �0!d0$!dGetAvatarURLd/%#*�01.!d%*d0$!dAvatard%*0!."��!d05,!
0+d0�'!d�dChatUserd05,!d.�0$!.d0$�*d�dclientd05,!O

GetAvatarURL(ChatUser) (string, error)

�+0!d0$�0d3!d�.!d1/%*#d0$!dChatUserd%*0!."��!dS3%0$d0$!d/0�.0%*#d(!00!.d%*
1,,!.��/!Td.�0$!.d0$�*d+1.d%*0!.*�(dchatUserd%),(!)!*0�0%+*d/0.1�0d�"0!.
�((Nd3!d3�*0d0+d�!d"(!4%�(!d��+10d0$!d05,!/d+1.dGetAvatarURLd)!0$+ /
���!,0M

�.5%*#d0+d�1%( d0$%/d3%((d.!2!�(d0$�0d3!d*+3d$�2!d�.+'!*d%),(!)!*0�0%+*/d�!��1/!d�((d0$!
GetAvatarURLd)!0$+ /d�.!d/0%((d�/'%*#d"+.d�dclientd+�&!�0M

)L[LQJ�WKH�H[LVWLQJ�LPSOHPHQWDWLRQV
�$�*#%*#d�*d%*0!."��!d(%'!d0$!d+*!d3!d$�2!d%/d�d#++ d3�5d0+d�10+)�0%��((5d"%* d0$!d,�.0/d+"
+1.d�+ !d0$�0d$�2!d�!!*d�""!�0! d�!��1/!d0$!5d3%((d��1/!d�+),%(!.d!..+./Md�"d�+1./!Nd%"d3!
3!.!d3.%0%*#d�d,��'�#!d0$�0d+0$!.d,!+,(!d3+1( d1/!Nd3!d3+1( d$�2!d0+d�!d"�.d/0.%�0!.d��+10
�$�*#%*#d0$!d%*0!."��!/d(%'!d0$%/Nd�10d3!d$�2!*Y0d.!(!�/! d+1.d2:d5!0Nd/+d%0Y/d"%*!M

�!d�.!d*+3d#+%*#d0+d1, �0!d0$!d0$.!!d%),(!)!*0�0%+*d/%#*�01.!/d0+d/�0%/"5d0$!d*!3
%*0!."��!d�* d�$�*#!d0$!d)!0$+ d�+ %!/d0+d)�'!d1/!d+"d0$!d*!3d05,!Md�!,(��!d0$!
%),(!)!*0�0%+*d"+.dFileSystemAvatard3%0$d0$!d"+((+3%*#O

func (FileSystemAvatar) GetAvatarURL(u ChatUser) (string, error) {
  if files, err := ioutil.ReadDir("avatars"); err == nil {
    for _, file := range files {
      if file.IsDir() {
        continue
      }
      if match, _ := path.Match(u.UniqueID()+"*", file.Name());
      match {
        return "/avatars/" + file.Name(), nil
      }
    }
  }
  return "", ErrNoAvatarURL
}
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�$!d'!5d�$�*#!d$!.!d%/d0$�0d3!d*+d(+*#!.d���!//d0$!duserDatad"%!( d+*d0$!d�(%!*0Nd�* d&1/0
��((dUniqueIDd %.!�0(5d+*d0$!dChatUserd%*0!."��!d%*/0!� M

�!40Nd3!d1, �0!d0$!dAuthAvatard%),(!)!*0�0%+*d3%0$d0$!d"+((+3%*#d�+ !O

func (AuthAvatar) GetAvatarURL(u ChatUser) (string, error) {
  url := u.AvatarURL()
  if len(url) == 0 {
    return "", ErrNoAvatarURL
  }
  return url, nil
}

�1.d*!3d !/%#*d,.+2!/d0+d�!d)1�$d/%),(!.Nd%0Y/d�(3�5/d�d#++ d0$%*#d%"d3!d��*d.! 1�!d0$!
�)+1*0d+"d�+ !d.!-1%.! Md�$!d,.!�! %*#d�+ !d)�'!/d�d��((d0+d#!0d0$!dAvatarURLd2�(1!Nd�* 
,.+2% ! d%0d%/*Y0d!),05Nd3!d.!01.*d%0Pd+0$!.3%/!Nd3!d.!01.*d0$!dErrNoAvatarURLd!..+.M

�+0!d$+3d0$!d!4,!�0! d"(+3d+"d0$!d�+ !d%/d%* !*0! d0+d+*!d(!2!(Nd3$%(!
!..+.d��/!/d�.!d*!/0! d%*/% !difd�(+�'/Md�$%(!d5+1d��*Y0d/0%�'d0+d0$%/
,.��0%�!d:99Cd+"d0$!d0%)!Nd%0Y/d�d3+.0$3$%(!d!* !�2+.Md�!%*#d��(!d0+
-1%�'(5d/��*d0$!d�+ !dS3$!*d.!� %*#d%0Td0+d/!!d0$!d*+.)�(d"(+3d+"
!4!�10%+*d +3*d�d/%*#(!d�+(1)*d�((+3/d5+1d0+d1* !./0�* d0$!d�+ !d)1�$
-1%�'!.Md�+),�.!d0$%/d0+d�+ !d0$�0d$�/d(+0/d+"dif...elsed*!/0! d�(+�'/N
3$%�$d0�'!/d�d(+0d)+.!d1*,%�'%*#d0+d1* !./0�* M

�%*�((5Nd1, �0!d0$!dGravatarAvatard%),(!)!*0�0%+*O

func (GravatarAvatar) GetAvatarURL(u ChatUser) (string, error) {
  return "//www.gravatar.com/avatar/" + u.UniqueID(), nil
}

*OREDO�YDULDEOHV�YHUVXV�ILHOGV
�+d"�.Nd3!d$�2!d�//%#*! d0$!dAvatard%),(!)!*0�0%+*d0+d0$!droomd05,!Nd3$%�$d!*��(!/d1/d0+
1/!d %""!.!*0d�2�0�./d"+.d %""!.!*0d.++)/Md
+3!2!.Nd0$%/d$�/d!4,+/! d�*d%//1!Od3$!*d+1.
1/!./d/%#*d%*Nd0$!.!d%/d*+d�+*�!,0d+"d3$%�$d.++)d0$!5d�.!d$!� ! d0+d/+d3!d��**+0d'*+3
3$%�$dAvatard%),(!)!*0�0%+*d0+d1/!Md�!��1/!d+1.d�,,(%��0%+*d+*(5d/1,,+.0/d�d/%*#(!d.++)N
3!d�.!d#+%*#d0+d(++'d�0d�*+0$!.d�,,.+��$d0+d/!(!�0d%),(!)!*0�0%+*/Od0$!d1/!d+"d#(+��(
2�.%��(!/M
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�d#(+��(d2�.%��(!d%/d/%),(5d�d2�.%��(!d0$�0d%/d !"%*! d+10/% !d�*5d05,!d !"%*%0%+*d�* d%/
���!//%�(!d".+)d!2!.5d,�.0d+"d0$!d,��'�#!dS�* d".+)d+10/% !d0$!d,��'�#!d%"d%0Y/d!4,+.0! TM
�+.d�d/%),(!d�+*"%#1.�0%+*Nd/1�$d�/d3$%�$d05,!d+"dAvatard%),(!)!*0�0%+*d0+d1/!Nd#(+��(d
2�.%��(!/d�.!d�*d!�/5d�* d/%),(!d/+(10%+*Md�* !.*!�0$d0$!dimportd/0�0!)!*0/d%*dmain.goN
�  d0$!d"+((+3%*#d(%*!O

// set the active Avatar implementation
var avatars Avatar = UseFileSystemAvatar

�$%/d !"%*!/davatarsd�/d�d#(+��(d2�.%��(!d0$�0d3!d��*d1/!d3$!*d3!d*!! d0+d#!0d0$!d�2�0�.
���d"+.d�d,�.0%�1(�.d1/!.M

,PSOHPHQWLQJ�RXU�QHZ�GHVLJQ
�!d*!! d0+d�$�*#!d0$!d�+ !d0$�0d��((/dGetAvatarURLd"+.d!2!.5d)!//�#!d0+d&1/0d���!//d0$!
2�(1!d0$�0d3!d,10d%*0+d0$!duserDatad���$!dS2%�d0$!dauthd�++'%!TMd�$�*#!d0$!d(%*!d3$!.!
msg.AvatarURLd%/d�//%#*! Nd�/d"+((+3/O

if avatarUrl, ok := c.userData["avatar_url"]; ok {
  msg.AvatarURL = avatarUrl.(string)
}

�%* d0$!d�+ !d%*/% !dloginHandlerd%*dauth.god3$!.!d3!d��((dprovider.GetUserd�* 
.!,(��!d%0Nd +3*d0+d3$!.!d3!d/!0d0$!dauthCookieValued+�&!�0Nd3%0$d0$!d"+((+3%*#d�+ !O

user, err := provider.GetUser(creds)
if err != nil {
  log.Fatalln("Error when trying to get user from", provider, "-", err)
}
chatUser := &chatUser{User: user}
m := md5.New()
io.WriteString(m, strings.ToLower(user.Email()))
chatUser.uniqueID = fmt.Sprintf("%x", m.Sum(nil))
avatarURL, err := avatars.GetAvatarURL(chatUser)
if err != nil {
  log.Fatalln("Error when trying to GetAvatarURL", "-", err)
}


!.!Nd3!d�.!�0! d�d*!3dchatUserd2�.%��(!d3$%(!d/!00%*#d0$!dUserd"%!( dS3$%�$d.!,.!/!*0/
0$!d!)�!  ! d%*0!."��!Td0+d0$!dUserd2�(1!d.!01.*! d".+)d	+)*%�10$Md�!d0$!*d/�2! d0$!
useridd��>d$�/$d0+d0$!duniqueIDd"%!( M
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�$!d��((d0+davatars.GetAvatarURLd%/d3$!.!d�((d+"d+1.d$�. d3+.'d$�/d,�% d+""Nd�/d3!d*+3
#!0d0$!d�2�0�.d���d"+.d0$!d1/!.d"�.d!�.(%!.d%*d0$!d,.+�!//Md�, �0!d0$!dauthCookieValued(%*!
%*dauth.god0+d���$!d0$!d�2�0�.d���d%*d0$!d�++'%!d�* d.!)+2!d0$!d!b)�%(d�  .!//d/%*�!d%0d%/
*+d(+*#!.d.!-1%.! O

authCookieValue := objx.New(map[string]interface{}{
  "userid":     chatUser.uniqueID,
  "name":       user.Name(),
  "avatar_url": avatarURL,
}).MustBase64()


+3!2!.d!4,!*/%2!d0$!d3+.'d0$!dAvatard%),(!)!*0�0%+*d*!! /d0+d +Nd/1�$d�/d%0!.�0%*#
+2!.d"%(!/d+*d0$!d"%(!/5/0!)Nd%0d%/d)%0%#�0! d�5d0$!d"��0d0$�0d0$!d%),(!)!*0�0%+*d+*(5d +!/d/+
3$!*d0$!d1/!.d"%./0d(+#/d%*d�* d*+0d!2!.5d0%)!d0$!5d/!* d�d)!//�#!M

7LG\LQJ�XS�DQG�WHVWLQJ
�%*�((5Nd3!d#!0d0+d/*%,d�3�5d�0d/+)!d+"d0$!d"�0d0$�0d$�/d���1)1(�0! d 1.%*#d+1.d.!"��0+.%*#
,.+�!//M

�%*�!d3!d*+d(+*#!.d/0+.!d0$!dAvatard%),(!)!*0�0%+*d%*droomNd(!0Y/d.!)+2!d0$!d"%!( d�* d�((
.!"!.!*�!/d0+d%0d".+)d0$!d05,!Md�*droom.goNd !(!0!d0$!davatar Avatard !"%*%0%+*d".+)d0$!
roomd/0.1�0d�* d1, �0!d0$!dnewRoomd)!0$+ O

func newRoom() *room {
  return &room{
    forward: make(chan *message),
    join:    make(chan *client),
    leave:   make(chan *client),
    clients: make(map[*client]bool),
    tracer:  trace.Off(),
  }
}

�!)!)�!.d0+d1/!d0$!d�+),%(!.d�/d5+1.d0+b +d(%/0d3$!.!d,+//%�(!Nd�* 
"+((+3d0$!d!..+./d0+d"%* d3$!.!d5+1d$�2!d%),��0! d+0$!.d�+ !M
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�*dmain.goNd.!)+2!d0$!d,�.�)!0!.d,�//! d%*0+d0$!dnewRoomd"1*�0%+*d��((d/%*�!d3!d�.!d1/%*#
+1.d#(+��(d2�.%��(!d%*/0!� d+"d0$%/d+*!M

�"0!.d0$%/d!4!.�%/!Nd0$!d!* d1/!.d!4,!.%!*�!d.!)�%*/d1*�$�*#! Md�/1�((5d3$!*d.!"��0+.%*#
0$!d�+ !Nd%0d%/d0$!d%*0!.*�(/d0$�0d�.!d)+ %"%! d3$%(!d0$!d,1�(%�b"��%*#d%*0!."��!d.!)�%*/d/0��(!
�* d1*�$�*#! Md�/d5+1d#+Nd.!)!)�!.d0+d.!b.1*d0$!d1*%0d0!/0/d0+d)�'!d/1.!d5+1d +*Y0d�.!�'
�*50$%*#d�/d5+1d!2+(2!d0$!d�+ !M

�0Y/d1/1�((5d�d#++ d% !�d0+d.1*d0++(/d/1�$d�/dgolintd�* dgo vetd�#�%*/0
5+1.d�+ !d�/d3!((d%*d+. !.d0+d)�'!d/1.!d%0d"+((+3/d#++ d,.��0%�!/d�* 
 +!/*Y0d�+*0�%*d�*5d	+d"�14d,�/Nd/1�$d�/d)%//%*#d�+))!*0/d+.d�� (5
*�)! d"1*�0%+*/Md�$!.!d�.!d�d"!3d !(%�!.�0!(5d(!"0d%*d"+.d5+1d0+d"%4
5+1./!("M

&RPELQLQJ�DOO�WKUHH�LPSOHPHQWDWLRQV
�+d�(+/!d0$%/d�$�,0!.d3%0$d�d��*#Nd3!d3%((d%),(!)!*0d�d)!�$�*%/)d%*d3$%�$d!��$dAvatard
%),(!)!*0�0%+*d0�'!/d�d01.*d%*d0.5%*#d0+d#!0d�d���d"+.d�d1/!.Md�"d0$!d"%./0d%),(!)!*0�0%+*
.!01.*/d0$!dErrNoAvatarURLd!..+.Nd3!d3%((d0.5d0$!d*!40d�* d/+d+*d1*0%(d3!d"%* d�d1/!��(!
2�(1!M

�*davatar.goNd1* !.*!�0$d0$!dAvatard05,!Nd�  d0$!d"+((+3%*#d05,!d !"%*%0%+*O

type TryAvatars []Avatar

�$!dTryAvatarsd05,!d%/d/%),(5d�d/(%�!d+"dAvatard+�&!�0/d0$�0d3!d�.!d".!!d0+d�  d)!0$+ /
0+Md�!0Y/d�  d0$!d"+((+3%*#dGetAvatarURLd)!0$+ O

func (a TryAvatars) GetAvatarURL(u ChatUser) (string, error) {
  for _, avatar := range a {
    if url, err := avatar.GetAvatarURL(u); err == nil {
      return url, nil
    }
  }
  return "", ErrNoAvatarURL
}
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�$%/d)!�*/d0$�0dTryAvatarsd%/d*+3d�d2�(% dAvatard%),(!)!*0�0%+*d�* d��*d�!d1/! d%*
,(��!d+"d�*5d/,!�%"%�d%),(!)!*0�0%+*Md�*d0$!d,.!�! %*#d)!0$+ Nd3!d%0!.�0! d+2!.d0$!d/(%�!d+"
Avatard+�&!�0/d%*d�*d+. !.Nd��((%*#dGetAvatarURLd"+.d!��$d+*!Md�"d*+d!..+.d%/d.!01.*! Nd3!
.!01.*d0$!d���Pd+0$!.3%/!Nd3!d��..5d+*d(++'%*#Md�%*�((5Nd%"d3!d�.!d1*��(!d0+d"%* d�d2�(1!Nd3!
&1/0d.!01.*dErrNoAvatarURLd�/d,!.d0$!d%*0!."��!d !/%#*M

�, �0!d0$!davatarsd#(+��(d2�.%��(!d%*dmain.god0+d1/!d+1.d*!3d%),(!)!*0�0%+*O

var avatars Avatar = TryAvatars{
  UseFileSystemAvatar,
  UseAuthAvatar,
  UseGravatar}


!.!Nd3!d�.!�0! d�d*!3d%*/0�*�!d+"d+1.dTryAvatarsd/(%�!d05,!d3$%(!d,100%*#d0$!d+0$!.
Avatard%),(!)!*0�0%+*/d%*/% !d%0Md�$!d+. !.d)�00!./d/%*�!d%0d%0!.�0!/d+2!.d0$!d+�&!�0/d%*d0$!
+. !.d%*d3$%�$d0$!5d�,,!�.d%*d0$!d/(%�!Md�+Nd"%./0d+1.d�+ !d3%((d�$!�'d3$!0$!.d0$!d1/!.d$�/
1,(+� ! d�d,%�01.!Pd%"d0$!5d$�2!*Y0Nd0$!d�+ !d3%((d�$!�'d3$!0$!.d0$!d�10$d/!.2%�!d$�/d�
,%�01.!d"+.d1/d0+d1/!Md�"d0$!d�,,.+��$!/d"�%(Nd�d	.�2�0�.d���d3%((d�!d#!*!.�0! Nd3$%�$d%*d0$!
3+./0d��/!dS"+.d!4�),(!Nd%"d0$!d1/!.d$�/*Y0d�  ! d�d	.�2�0�.d,%�01.!Td3%((d.!* !.d�d !"�1(0
,(��!$+( !.d%)�#!M

�+d/!!d+1.d*!3d"1*�0%+*�(%05d%*d��0%+*Nd,!."+.)d0$!d"+((+3%*#d/0!,/O

�1%( d�* d.!.1*d0$!d�,,(%��0%+*O:M

        JR�EXLOG��R�FKDW
        ��FKDW��KRVW �����

�+#d+10d�5d2%/%0%*#dhttp://localhost:8080/logoutM;M
�!(!0!d�((d0$!d,%�01.!/d".+)d0$!davatarsd"+( !.M<M
�+#d���'d%*d�5d*�2%#�0%*#d0+dhttp://localhost:8080/chatM=M
�!* d/+)!d)!//�#!/d�* d0�'!d*+0!d+"d5+1.d,.+"%(!d,%�01.!M>M
�%/%0dhttp://localhost:8080/uploadd�* d1,(+� d�d*!3d,.+"%(!d,%�01.!M?M
�+#d+10d�#�%*d�* d(+#d���'d%*d�/d5+1d % d!�.(%!.M@M
�!* d/+)!d)+.!d)!//�#!/d�* d*+0!d0$�0d5+1.d,.+"%(!d,%�01.!d$�/d�!!*d1, �0! MAM
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6XPPDU\
�*d0$%/d�$�,0!.Nd3!d�  ! d0$.!!d %""!.!*0d%),(!)!*0�0%+*/d+"d,.+"%(!d,%�01.!/d0+d+1.d�$�0
�,,(%��0%+*Md�%./0Nd3!d�/'! d0$!d�10$d/!.2%�!d0+d,.+2% !d�d���d"+.d1/d0+d1/!Md�!d % d0$%/
1/%*#d	+)*%�10$Y/d��/0.��0%+*d+"d0$!d1/!.d.!/+1.�!d �0�Nd3$%�$d3!d0$!*d%*�(1 ! d�/d,�.0d+"
0$!d1/!.d%*0!."��!d!2!.5d0%)!d�d1/!.d3+1( d/!* d�d)!//�#!Md�/%*#d	+Y/d6!.+dS+.d !"�1(0T
%*%0%�(%6�0%+*Nd3!d3!.!d��(!d0+d.!"!.d0+d %""!.!*0d%),(!)!*0�0%+*/d+"d+1.dAvatard%*0!."��!
3%0$+10d��01�((5d�.!�0%*#d�*5d%*/0�*�!/M

�!d/0+.! d �0�d%*d�d�++'%!d"+.d3$!*d0$!d1/!.d3+1( d(+#d%*Md	%2!*d0$!d"��0d0$�0d�++'%!/
,!./%/0d�!03!!*d�1%( /d+"d+1.d�+ !Nd3!d�  ! d�d$�* 5d(+#+10d"!�01.!d0+d$!(,d1/d2�(% �0!d+1.
�$�*#!/Nd3$%�$d3!d�(/+d!4,+/! d0+d+1.d1/!./d/+d0$�0d0$!5d�+1( d(+#d+10d0++Md�0$!.d/)�((
�$�*#!/d0+d0$!d�+ !d�* d0$!d%*�(1/%+*d+"d�++0/0.�,d+*d+1.d�$�0d,�#!d .�)�0%��((5d%),.+2! 
0$!d(++'d�* d"!!(d+"d+1.d�,,(%��0%+*M

�!d1/! d��>d$�/$%*#d%*d	+d0+d%),(!)!*0d0$!dhttps://en.gravatar.com/d���d�5d$�/$%*#
0$!d!b)�%(d�  .!//d0$�0d0$!d�10$d/!.2%�!d,.+2% ! Md�"d0$!d!b)�%(d�  .!//d%/d*+0d'*+3*d0+
	.�2�0�.Nd0$!5d3%((d !(%2!.d�d*%�!d !"�1(0d,(��!$+( !.d%)�#!d"+.d1/Nd3$%�$d)!�*/d+1.d1/!.
%*0!."��!d3%((d*!2!.d�!d�.+'!*d 1!d0+d)%//%*#d%)�#!/M

�!d0$!*d�1%(0d�* d�+),(!0! d�*d1,(+� d"+.)d�* d�//+�%�0! d0$!d/!.2!.d"1*�0%+*�(%05d0$�0
/�2! d1,(+� ! d,%�01.!/d%*d0$!davatarsd"+( !.Md�!d/�3d$+3d0+d!4,+/!d0$!d/�2! d1,(+� ! 
,%�01.!/d0+d1/!./d2%�d0$!d/0�* �. d(%�.�.5Y/dhttp.FileServerd$�* (!.Md�/d0$%/d%*0.+ 1�! 
%*!""%�%!*�%!/d%*d+1.d !/%#*d�5d��1/%*#d0++d)1�$d"%(!/5/0!)d���!//Nd3!d.!"��0+.! d+1.
/+(10%+*d3%0$d0$!d$!(,d+"d+1.d1*%0d0!/0/Md�5d)+2%*#d0$!dGetAvatarURLd��((d0+d0$!d,+%*0d�0
3$%�$d1/!./d(+#d%*d.�0$!.d0$�*d!2!.5d0%)!d�d)!//�#!d%/d/!*0Nd3!d)� !d+1.d�+ !d/%#*%"%��*0(5
)+.!d/��(��(!M

�1.d/,!�%�(dErrNoAvatarURLd!..+.d05,!d3�/d1/! d�/d,�.0d+"d+1.d%*0!."��!d !/%#*d%*d+. !.d0+
�((+3d1/d0+d%*"+.)d0$!d��((%*#d�+ !d3$!*d%0d3�/d*+0d,+//%�(!d0+d+�0�%*d�*d�,,.+,.%�0!d���
0$%/d�!��)!d,�.0%�1(�.(5d1/!"1(d3$!*d3!d�.!�0! d+1.dAvatarsd/(%�!d05,!Md�5d%),(!)!*0%*#
0$!dAvatard%*0!."��!d+*d�d/(%�!d+"dAvatard05,!/Nd3!d3!.!d��(!d0+d�.!�0!d�d*!3
%),(!)!*0�0%+*d0$�0d0++'d01.*/d0.5%*#d0+d#!0d�d2�(% d���d".+)d!��$d+"d0$!d %""!.!*0d+,0%+*/
�2�%(��(!Nd/0�.0%*#d3%0$d0$!d"%(!/5/0!)Nd0$!*d0$!d�10$d/!.2%�!Nd�* d"%*�((5d	.�2�0�.Md�!
��$%!2! d0$%/d3%0$d6!.+d%),��0d+*d$+3d0$!d1/!.d3+1( d%*0!.��0d3%0$d0$!d%*0!."��!Md�"d�*
%),(!)!*0�0%+*d.!01.*! dErrNoAvatarURLNd3!d0.%! d0$!d*!40d+*!M
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package main
import (
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  "fmt"
  "math/rand"
  "os"
  "strings"
  "time"
)
const otherWord = "*"
var transforms = []string{
otherWord,
  otherWord + "app",
  otherWord + "site",
  otherWord + "time",
  "get" + otherWord,
  "go" + otherWord,
  "lets " + otherWord,
  otherWord + "hq",
}
func main() {
  rand.Seed(time.Now().UTC().UnixNano())
  s := bufio.NewScanner(os.Stdin)
  for s.Scan() {
    t := transforms[rand.Intn(len(transforms))]
    fmt.Println(strings.Replace(t, otherWord, s.Text(), -1))
  }
}
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 !"�1(0d/0�* �. d+10,10d/0.!�)M
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�$!dmath/randd,��'�#!d,.+2% !/d%*/!�1.!d.�* +)d*1)�!./Md�"d5+1d3�*0
0+d3.%0!d�+ !d0$�0d10%(%6!/d.�* +)d*1)�!./d"+.d/!�1.%05d,1.,+/!/Nd5+1
)1/0d1/!d0$!dcrypto/randd,��'�#!d%*/0!� M

�!0Y/d�1%( d+1.d,.+#.�)d�* d,(�5d3%0$d%0O

    JR�EXLOG��R�VSULQNOH
    ��VSULQNOH

�*�!d0$!d,.+#.�)d/0�.0/d.1**%*#Nd%0d3%((d1/!d0$!d !"�1(0d�!$�2%+.d0+d.!� d0$!d1/!.d%*,10
".+)d0$!d0!.)%*�(Md�0d1/!/d0$!d !"�1(0d�!$�2%+.d�!��1/!d3!d$�2!*Y0d,%,! d%*d�*5d�+*0!*0d+.
/,!�%"%! d�d/+1.�!d"+.d%0d0+d.!� d".+)Md�5,!dchatd�* d$%0d.!01.*Md�$!d/��**!.d%*d+1.d�+ !
*+0%�!/d0$!d(%*!"!! d�$�.��0!.d�0d0$!d!* d+"d0$!d3+. d�* d.1*/d0$!d�+ !d0$�0d0.�*/"+.)/d%0N
+10,100%*#d0$!d.!/1(0Md�+.d!4�),(!Nd%"d5+1d05,!dchatd�d"!3d0%)!/Nd5+1d3+1( d/!!d0$!
"+((+3%*#d+10,10O

    FKDW
    JR�FKDW
    FKDW
    OHWV�FKDW
    FKDW
    FKDW�DSS

�,.%*'(!d*!2!.d!4%0/dS)!�*%*#d0$!dScand)!0$+ d*!2!.d.!01.*/dfalsed0+d�.!�'d0$!d(++,T
�!��1/!d0$!d0!.)%*�(d%/d/0%((d.1**%*#Pd%*d*+.)�(d!4!�10%+*Nd0$!d%*d,%,!d3%((d�!d�(+/! d�5
3$�0!2!.d,.+#.�)d%/d#!*!.�0%*#d0$!d%*,10Md�+d/0+,d0$!d,.+#.�)Nd$%0d�0.(dDd�M

�!"+.!d3!d)+2!d+*Nd(!0Y/d0.5d0+d.1*d�,.%*'(!Nd/,!�%"5%*#d�d %""!.!*0d%*,10d/+1.�!Md�!d�.!
#+%*#d0+d1/!d0$!dechod�+))�* d0+d#!*!.�0!d/+)!d�+*0!*0d�* d,%,!d%0d0+d+1.d�,.%*'(!
,.+#.�)d1/%*#d0$!d,%,!d�$�.��0!.O

    HFKR��FKDW��_���VSULQNOH

�$!d,.+#.�)d3%((d.�* +)(5d0.�*/"+.)d0$!d3+. Nd,.%*0d%0d+10Nd�* d!4%0d/%*�!d0$!decho
�+))�* d#!*!.�0!/d+*(5d+*!d(%*!d+"d%*,10d�!"+.!d0!.)%*�0%*#d�* d�(+/%*#d0$!d,%,!M

�!d$�2!d/1��!//"1((5d�+),(!0! d+1.d"%./0d,.+#.�)Nd3$%�$d$�/d�d2!.5d/%),(!d�10d1/!"1(
"1*�0%+*Nd�/d3!d3%((d/!!M

�/d�*d!40.�d�//%#*)!*0Nd.�0$!.d0$�*d$�. �+ %*#d0$!dtransformations
�..�5d�/d3!d$�2!d +*!Nd/!!d3$!0$!.d5+1d��*d!40!.*�(%6!d%0d2%�d"(�#/d+.d/0+.!
0$!)d%*d�d0!40d"%(!d+.d �0���/!M
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'RPDLQLI\
�+)!d+"d0$!d3+. /d0$�0d+10,10d".+)d�,.%*'(!d�+*0�%*d/,��!/d�* d,!.$�,/d+0$!.d�$�.��0!./
0$�0d�.!d*+0d�((+3! d%*d +)�%*/Md�+d3!d�.!d#+%*#d0+d3.%0!d�d,.+#.�)d��((! d�+)�%*%"5Pd%0
�+*2!.0/d�d(%*!d+"d0!40d%*0+d�*d���!,0��(!d +)�%*d/!#)!*0d�* d�  /d�*d�,,.+,.%�0!d�+,_
(!2!(`�+)�%*dS���Td0+d0$!d!* Md�(+*#/% !d0$!dsprinkled"+( !.Nd�.!�0!d�d*!3d+*!d��((! 
domainifyd�* d�  d0$!dmain.god"%(!d3%0$d0$!d"+((+3%*#d�+ !O

package main
var tlds = []string{"com", "net"}
const allowedChars = "abcdefghijklmnopqrstuvwxyz0123456789_-"
func main() {
  rand.Seed(time.Now().UTC().UnixNano())
  s := bufio.NewScanner(os.Stdin)
  for s.Scan() {
    text := strings.ToLower(s.Text())
    var newText []rune
    for _, r := range text {
      if unicode.IsSpace(r) {
        r = '-'
      }
      if !strings.ContainsRune(allowedChars, r) {
        continue
      }
      newText = append(newText, r)
    }
    fmt.Println(string(newText) + "." +
                tlds[rand.Intn(len(tlds))])
  }
}

�+1d3%((d*+0%�!d�d"!3d/%)%(�.%0%!/d�!03!!*d�+)�%*%"5d�* d0$!d�,.%*'(!d,.+#.�)Od3!d/!0d0$!
.�* +)d/!! d1/%*#drand.SeedNd#!*!.�0!d�dNewScannerd)!0$+ d3.�,,%*#d0$!dos.Stdin
.!� !.Nd�* d/��*d!��$d(%*!d1*0%(d0$!.!d%/d*+d)+.!d%*,10M

�!d0$!*d�+*2!.0d0$!d0!40d0+d(+3!.��/!d�* d�1%( d1,d�d*!3d/(%�!d+"druned05,!/d��((! 
newTextMd�$!druned05,!/d�+*/%/0d+"d+*(5d�$�.��0!./d0$�0d�,,!�.d%*d0$!dallowedChars
/0.%*#Nd3$%�$dstrings.ContainsRuned(!0/d1/d'*+3Md�"druned%/d�d/,��!d0$�0d3!d !0!.)%*!
�5d��((%*#dunicode.IsSpaceNd3!d.!,(��!d%0d3%0$d�d$5,$!*Nd3$%�$d%/d�*d���!,0��(!d,.��0%�!
%*d +)�%*d*�)!/M
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��*#%*#d+2!.d�d/0.%*#d.!01.*/d0$!d%* !4d+"d!��$d�$�.��0!.d�* d�druned05,!N
3$%�$d%/d�d*1)!.%��(d2�(1!dS/,!�%"%��((5Ndint32Td.!,.!/!*0%*#d0$!d�$�.��0!.
%0/!("Md�+.d)+.!d%*"+.)�0%+*d��+10d.1*!/Nd�$�.��0!./Nd�* d/0.%*#/Nd.!"!.d0+dh
ttp://blog.golang.org/stringsM

�%*�((5Nd3!d�+*2!.0dnewTextd".+)d�d[]runed/(%�!d%*0+d�d/0.%*#d�* d�  d!%0$!.d.comd+.d.net
�0d0$!d!* Nd�!"+.!d,.%*0%*#d%0d+10d1/%*#dfmt.PrintlnM

�!0Y/d�1%( d�* d.1*d�+)�%*%"5O

    JR�EXLOG��R�GRPDLQLI\
    ��GRPDLQLI\

�5,!d%*d/+)!d+"d0$!/!d+,0%+*/d0+d/!!d$+3ddomainifyd.!��0/O

�+*'!5

!((+d�+)�%*%"5
“�$�0Y/d1,Q”
�*!dS03+Td0$.!!R

�+1d��*d/!!d0$�0Nd"+.d!4�),(!NdOne (two) three!d)%#$0d5%!( done-two-three.comM

�!d�.!d*+3d#+%*#d0+d�+),+/!d�,.%*'(!d�* d�+)�%*%"5d0+d/!!d0$!)d3+.'d0+#!0$!.Md�*d5+1.
0!.)%*�(Nd*�2%#�0!d0+d0$!d,�.!*0d"+( !.dS,.+���(5d$GOPATH/srcTd+"dsprinkled�* 
domainifyd�* d.1*d0$!d"+((+3%*#d�+))�* O

    ��VSULQNOH�VSULQNOH�_���GRPDLQLI\�GRPDLQLI\


!.!Nd3!d.�*d0$!dsprinkled,.+#.�)d�* d,%,! d0$!d+10,10d0+d0$!ddomainifyd,.+#.�)Md�5
 !"�1(0Ndsprinkled1/!/d0$!d0!.)%*�(d�/d0$!d%*,10d�* ddomanifyd+10,10/d0+d0$!d0!.)%*�(Md�.5
05,%*#d%*dchatd�d"!3d0%)!/d�#�%*d�* d*+0%�!d0$!d+10,10d%/d/%)%(�.d0+d3$�0d�,.%*'(!d3�/
+10,100%*#d,.!2%+1/(5Nd!4�!,0d*+3d0$!5d�.!d���!,0��(!d"+.d +)�%*d*�)!/Md�0d%/d0$%/d,%,%*#
�!03!!*d,.+#.�)/d0$�0d�((+3/d1/d0+d�+),+/!d�+))�* b(%*!d0++(/d0+#!0$!.M

�*(5d/1,,+.0%*#d.comd�* d.netd0+,b(!2!(d +)�%*/d%/d"�%.(5d(%)%0%*#Md�/d�*
�  %0%+*�(d�//%#*)!*0Nd/!!d3$!0$!.d5+1d��*d���!,0d�d(%/0d+"d���/d2%�d�
�+))�* b(%*!d"(�#M

http://blog.golang.org/strings
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&RROLI\
�"0!*Nd +)�%*d*�)!/d"+.d�+))+*d3+. /Nd/1�$d�/dchatNd�.!d�(.!� 5d0�'!*Nd�* d�d�+))+*
/+(10%+*d%/d0+d,(�5d�.+1* d3%0$d0$!d2+3!(/d%*d0$!d3+. /Md�+.d!4�),(!Nd3!d)%#$0d.!)+2!da
�* d)�'!d%0dchtdS3$%�$d%/d��01�((5d(!//d(%'!(5d0+d�!d�2�%(��(!Td+.d�  dad0+d,.+ 1�!dchaatM
�$%(!d0$%/d�(!�.(5d$�/d*+d��01�(d!""!�0d+*d�++(*!//Nd%0d$�/d�!�+)!d�d,+,1(�.Nd�(�!%0d/(%#$0(5
 �0! Nd3�5d0+d/!�1.!d +)�%*d*�)!/d0$�0d/0%((d/+1* d(%'!d0$!d+.%#%*�(d3+. M

�1.d0$%. d,.+#.�)Nd�++(%"5Nd3%((d�((+3d1/d0+d,(�5d3%0$d0$!d2+3!(/d+"d3+. /d0$�0d�+)!d%*d2%�
0$!d%*,10d�* d3.%0!d)+ %"%! d2!./%+*/d0+d0$!d+10,10M

�.!�0!d�d*!3d"+( !.d��((! dcoolifyd�(+*#/% !dsprinkled�* ddomainifyNd�* d�.!�0!d0$!
main.god�+ !d"%(!d3%0$d0$!d"+((+3%*#d�+ !O

package main
const (
  duplicateVowel bool   = true
  removeVowel    bool   = false
)
func randBool() bool {
  return rand.Intn(2) == 0
}
func main() {
  rand.Seed(time.Now().UTC().UnixNano())
  s := bufio.NewScanner(os.Stdin)
  for s.Scan() {
    word := []byte(s.Text())
    if randBool() {
      var vI int = -1
      for i, char := range word {
        switch char {
        case 'a', 'e', 'i', 'o', 'u', 'A', 'E', 'I', 'O', 'U':
          if randBool() {
            vI = i
          }
        }
      }
      if vI >= 0 {
        switch randBool() {
        case duplicateVowel:
          word = append(word[:vI+1], word[vI:]...)
        case removeVowel:
          word = append(word[:vI], word[vI+1:]...)
        }
      }
    }
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    fmt.Println(string(word))
  }
}

�$%(!d0$!d,.!�! %*#d�++(%"5d�+ !d(++'/d2!.5d/%)%(�.d0+d0$!d�+ !d+"d�,.%*'(!d�* d�+)�%*%"5N
%0d%/d/(%#$0(5d)+.!d�+),(%��0! Md�0d0$!d2!.5d0+,d+"d0$!d�+ !Nd3!d !�(�.!d03+d�+*/0�*0/N
duplicateVoweld�* dremoveVowelNd0$�0d$!(,d)�'!d0$!d�++(%"5d�+ !d)+.!d.!� ��(!Md�$!
switchd/0�0!)!*0d !�% !/d3$!0$!.d3!d 1,(%��0!d+.d.!)+2!d�d2+3!(Md�(/+Nd1/%*#d0$!/!
�+*/0�*0/Nd3!d�.!d��(!d0+d!4,.!//d+1.d%*0!*0d2!.5d�(!�.(5Nd.�0$!.d0$�*d1/!d&1/0dtrued+.dfalseM

�!d0$!*d !"%*!d0$!drandBoold$!(,!.d"1*�0%+*d0$�0d&1/0d.�* +)(5d.!01.*/d!%0$!.dtrued+.
falseMd�$%/d%/d +*!d�5d�/'%*#d0$!drandd,��'�#!d0+d#!*!.�0!d�d.�* +)d*1)�!.d�* 
�+*"%.)%*#d3$!0$!.d0$�0d*1)�!.d�+)!/d+10d�/d6!.+Md�0d3%((d�!d!%0$!.d0d+.d1Nd/+d0$!.!Y/d�d"%"05b
"%"05d�$�*�!d+"d%0d�!%*#dtrueM

�$!dmaind"1*�0%+*d+"d�++(%"5d/0�.0/d0$!d/�)!d3�5d�/d0$�0d+"d�,.%*'(!d�* d�+)�%*%"5d/!00%*#
0$!drand.Seedd)!0$+ d�* d�.!�0%*#d�d/��**!.d+"d0$!d/0�* �. d%*,10d/0.!�)d�!"+.!
!4!�10%*#d0$!d(++,d�+ 5d"+.d!��$d(%*!d+"d%*,10Md�!d��((drandBoold"%./0d0+d !�% !d3$!0$!.d3!
�.!d!2!*d#+%*#d0+d)10�0!d�d3+. d+.d*+0Nd/+d�++(%"5d3%((d+*(5d�""!�0d$�("d0$!d3+. /d,�//! 
0$.+1#$d%0M

�!d0$!*d%0!.�0!d+2!.d!��$d.1*!d%*d0$!d/0.%*#d�* d(++'d"+.d�d2+3!(Md�"d+1.drandBoold)!0$+ 
.!01.*/dtrueNd3!d'!!,d0$!d%* !4d+"d0$!d2+3!(d�$�.��0!.d%*d0$!dvId2�.%��(!Md�"d*+0Nd3!d'!!,
(++'%*#d0$.+1#$d0$!d/0.%*#d"+.d�*+0$!.d2+3!(Nd3$%�$d�((+3/d1/d0+d.�* +)(5d/!(!�0d�d2+3!(
".+)d0$!d3+. /d.�0$!.d0$�*d�(3�5/d)+ %"5d0$!d/�)!d+*!M

�*�!d3!d$�2!d/!(!�0! d�d2+3!(Nd3!d1/!drandBoold�#�%*d0+d.�* +)(5d !�% !d3$�0d��0%+*d0+
0�'!M

�$%/d%/d3$!.!d0$!d$!(,"1(d�+*/0�*0/d�+)!d%*Pd�+*/% !.d0$!d"+((+3%*#
�(0!.*�0%2!d/3%0�$d/0�0!)!*0O
switch randBool() {
  case true:
    word = append(word[:vI+1], word[vI:]...)
  case false:
    word = append(word[:vI], word[vI+1:]...) }

�*d0$!d,.!�! %*#d�+ !d/*%,,!0Nd%0Y/d %""%�1(0d0+d0!((d3$�0d%/d#+%*#d+*d�!��1/!
trued�* dfalsed +*Y0d!4,.!//d�*5d�+*0!40Md�*d0$!d+0$!.d$�* Nd1/%*#
duplicateVoweld�* dremoveVoweld0!((/d�*5+*!d.!� %*#d0$!d�+ !d3$�0
3!d)!�*d�5d0$!d.!/1(0d+"drandBoolM
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�$!d0$.!!d +0/d"+((+3%*#d0$!d/(%�!/d��1/!d!��$d%0!)d0+d,�//d�/d�d/!,�.�0!d�.#1)!*0d0+d0$!
appendd"1*�0%+*Md�$%/d%/d�*d% %+)�0%�d3�5d+"d�,,!* %*#d+*!d/(%�!d0+d�*+0$!.Md�*/% !d0$!
switchd��/!Nd3!d +d/+)!d/(%�!d)�*%,1(�0%+*d0+d!%0$!.d 1,(%��0!d0$!d2+3!(d+.d.!)+2!d%0
�(0+#!0$!.Md�!d�.!d/(%�%*#d+1.d[]byted/(%�!d�#�%*d�* d1/%*#d0$!dappendd"1*�0%+*d0+d�1%( d�
*!3d+*!d)� !d1,d+"d/!�0%+*/d+"d0$!d+.%#%*�(d3+. Md�$!d"+((+3%*#d %�#.�)d/$+3/d3$%�$
/!�0%+*/d+"d0$!d/0.%*#d3!d���!//d%*d+1.d�+ !O

�"d3!d0�'!d0$!d2�(1!dblueprintsd�/d�*d!4�),(!d3+. d�* d�//1)!d0$�0d+1.d�+ !d$�/
/!(!�0! d0$!d"%./0ded�$�.��0!.d�/d0$!d2+3!(dS/+d0$�0dvId%/d3TNd0$!d"+((+3%*#d0��(!d3%((d%((1/0.�0!d
3$�0d!��$d*!3d/(%�!d+"d0$!d3+. d3%((d.!,.!/!*0O

�+ ! ��(1! �!/�.%,0%+*

word[:vI+1] �(1! �$%/d !/�.%�!/d0$!d/(%�!d".+)d0$!d�!#%**%*#d+"d0$!d3+. d1*0%(d0$!
/!(!�0! d2+3!(Md�$!d+1d%/d.!-1%.! d�!��1/!d0$!d2�(1!d"+((+3%*#d0$!
�+(+*d +!/d*+0d%*�(1 !d0$!d/,!�%"%! d%* !4Pd.�0$!.Nd%0d/(%�!/d1,d0+d0$�0
2�(1!M

word[vI:] !,.%*0/ �$%/d !/�.%�!/d0$!d/(%�!d/0�.0%*#d".+)d�* d%*�(1 %*#d0$!d/!(!�0! d2+3!(
0+d0$!d!* d+"d0$!d/(%�!M

word[:vI] �(1 �$%/d !/�.%�!/d0$!d/(%�!d".+)d0$!d�!#%**%*#d+"d0$!d3+. d1,d0+Nd�10d*+0
%*�(1 %*#Nd0$!d/!(!�0! d2+3!(M

word[vI+1:] ,.%*0/ �$%/d !/�.%�!/d0$!d/(%�!d".+)d0$!d%0!)d"+((+3%*#d0$!d/!(!�0! d2+3!(d0+
0$!d!* d+"d0$!d/(%�!M

�"0!.d3!d)+ %"5d0$!d3+. Nd3!d,.%*0d%0d+10d1/%*#dfmt.PrintlnM
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,.+ 1�0%+*Md�$%/d3�5Nd5+1d��*d/!0d�d/,!�%"%�d'!5d"+.d�d,�.0%�1(�.d!4!�10%+*d+"d�+ !d/+d5+1
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�.!�0!d�d*!3d!*2%.+*)!*0d2�.%��(!d��((! dBHT_APIKEYd�* d/!0d5+1.d���d'!5d�/d%0/d2�(1!M

�+.d)��$%*!/d.1**%*#d�d��/$d/$!((Nd5+1d��*d)+ %"5d5+1.d~/.bashrcd"%(!
+.d/%)%(�.d0+d%*�(1 !dexportd�+))�* /Nd/1�$d�/d0$!d"+((+3%*#O
export BHT_APIKEY=abc123def456ghi789jkl

�*d�%* +3/d)��$%*!/Nd5+1d��*d*�2%#�0!d0+d0$!d,.+,!.0%!/d+"d5+1.
�+),10!.d�* d(++'d"+.d�*2%.+*)!*0`��.%��(!/d%*d0$!d� 2�*�! d/!�0%+*M

&RQVXPLQJ�D�ZHE�$3,
��'%*#d�d.!-1!/0d"+.d%*d�d3!�d�.+3/!.d/$+3/d1/d3$�0d0$!d/0.1�01.!d+"d����d.!/,+*/!d �0�
(++'/d(%'!d3$!*d"%* %*#d/5*+*5)/d"+.d0$!d3+. dloveO

{
  "noun":{
    "syn":[
      "passion",
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      "beloved",
      "dear"
    ]
  },
  "verb":{
    "syn":[
      "love",
      "roll in the hay",
      "make out"
    ],
    "ant":[
      "hate"
    ]
  }
}

�d.!�(d���d3%((d.!01.*d�d(+0d)+.!d��01�(d3+. /d0$�*d3$�0d%/d,.%*0! d$!.!Nd�10d0$!d/0.1�01.!d%/
0$!d%),+.0�*0d0$%*#Md�0d.!,.!/!*0/d�*d+�&!�0Nd3$!.!d0$!d'!5/d !/�.%�!d0$!d05,!/d+"d3+. 
S2!.�/Nd*+1*/Nd�* d/+d+*TMd�(/+Nd2�(1!/d�.!d+�&!�0/d0$�0d�+*0�%*d�..�5/d+"d/0.%*#/d'!5! d+*
synd+.dantdS"+.d0$!d/5*+*5)d�* d�*0+*5)Nd.!/,!�0%2!(5TPd%0d%/d0$!d/5*+*5)/d3!d�.!
%*0!.!/0! d%*M

�+d01.*d0$%/d����d/0.%*#d �0�d%*0+d/+)!0$%*#d3!d��*d1/!d%*d+1.d�+ !Nd3!d)1/0d !�+ !d%0d%*0+
/0.1�01.!/d+"d+1.d+3*d1/%*#d0$!d��,��%(%0%!/d"+1* d%*d0$!dencoding/jsond,��'�#!Md�!��1/!
3!Y.!d3.%0%*#d/+)!0$%*#d0$�0d�+1( d�!d1/!"1(d+10/% !d0$!d/�+,!d+"d+1.d,.+&!�0Nd3!d3%((
�+*/1)!d0$!d���d%*d�d.!1/��(!d,��'�#!d.�0$!.d0$�*d %.!�0(5d%*d+1.d,.+#.�)d�+ !Md�.!�0!d�
*!3d"+( !.d��((! dthesaurusd�(+*#/% !d5+1.d+0$!.d,.+#.�)d"+( !./dS%*d$GOPATH/srcTd�* 
%*/!.0d0$!d"+((+3%*#d�+ !d%*0+d�d*!3dbighuge.god"%(!O

package thesaurus
import (
  "encoding/json"
  "errors"
  "net/http"
)
type BigHuge struct {
  APIKey string
}
type synonyms struct {
  Noun *words `json:"noun"`
  Verb *words `json:"verb"`
}
type words struct {
  Syn []string `json:"syn"`
}
func (b *BigHuge) Synonyms(term string) ([]string, error) {
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  var syns []string
  response, err := http.Get("http://words.bighugelabs.com/api/2/"  +
   b.APIKey + "/" + term + "/json")
  if err != nil {
    return syns, errors.New("bighuge: Failed when looking for  synonyms
     for "" + term + """ + err.Error())
  }
  var data synonyms
  defer response.Body.Close()
  if err := json.NewDecoder(response.Body).Decode(&data); err !=  nil {
    return syns, err
  }
  if data.Noun != nil {
    syns = append(syns, data.Noun.Syn...)
  }
  if data.Verb != nil {
    syns = append(syns, data.Verb.Syn...)
  }
  return syns, nil
}

�*d0$!d,.!�! %*#d�+ !Nd0$!dBigHuged05,!d3!d !"%*!d$+1/!/d0$!d*!�!//�.5d���d'!5d�* 
,.+2% !/d0$!dSynonymsd)!0$+ d0$�0d3%((d�!d.!/,+*/%�(!d"+.d +%*#d0$!d3+.'d+"d���!//%*#d0$!
!* ,+%*0Nd,�./%*#d0$!d.!/,+*/!Nd�* d.!01.*%*#d0$!d.!/1(0/Md�$!d)+/0d%*0!.!/0%*#d,�.0/d+"d0$%/
�+ !d�.!d0$!dsynonymsd�* dwordsd/0.1�01.!/Md�$!5d !/�.%�!d0$!d����d.!/,+*/!d"+.)�0d%*
	+d0!.)/Nd*�)!(5d�*d+�&!�0d�+*0�%*%*#d*+1*d�* d2!.�d+�&!�0/Nd3$%�$d%*d01.*d�+*0�%*d�d/(%�!
+"d/0.%*#/d%*d�d2�.%��(!d��((! dSynMd�$!d0�#/dS/0.%*#/d%*d���'0%�'/d"+((+3%*#d!��$d"%!( 
 !"%*%0%+*Td0!((d0$!dencoding/jsond,��'�#!d3$%�$d"%!( /d0+d)�,d0+d3$%�$d2�.%��(!/Pd0$%/d%/
.!-1%.! d/%*�!d3!d$�2!d#%2!*d0$!)d %""!.!*0d*�)!/M
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��,%0�(%6! d*�)!/d%*d+1.d/0.1�01.!/d/+d0$�0d0$!dencoding/jsond,��'�#!
3+1( d�(/+d'*+3d0$�0d0$!d"%!( /d!4%/0Md�"d3!d +*Y0Nd0$!d,��'�#!d3+1( 
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wordsTd +d*+0d*!! d0+d�!d!4,+.0! M

�$!dSynonymsd)!0$+ d0�'!/d�dtermd�.#1)!*0d�* d1/!/dhttp.Getd0+d)�'!d�d3!�d.!-1!/0
0+d0$!d���d!* ,+%*0d%*d3$%�$d0$!d���d�+*0�%*/d*+0d+*(5d0$!d���d'!5d2�(1!Nd�10d�(/+d0$!
termd2�(1!d%0/!("Md�"d0$!d3!�d.!-1!/0d"�%(/d"+.d/+)!d.!�/+*Nd3!d3%((d)�'!d�d��((d0+
log.FatallnNd3$%�$d3%((d3.%0!d0$!d!..+.d0+d0$!d/0�* �. d!..+.d/0.!�)d�* d!4%0d0$!d,.+#.�)
3%0$d�d*+*b6!.+d!4%0d�+ !dS��01�((5d�*d!4%0d�+ !d+"d1TMd�$%/d%* %��0!/d0$�0d�*d!..+.d$�/
+��1..! M
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�"d0$!d3!�d.!-1!/0d%/d/1��!//"1(Nd3!d,�//d0$!d.!/,+*/!d�+ 5dS�*+0$!.dio.ReaderTd0+d0$!
json.NewDecoderd)!0$+ d�* d�/'d%0d0+d !�+ !d0$!d�50!/d%*0+d0$!ddatad2�.%��(!d0$�0d%/d+"
+1.dsynonymsd05,!Md�!d !"!.d0$!d�(+/%*#d+"d0$!d.!/,+*/!d�+ 5d%*d+. !.d0+d'!!,d0$!d)!)+.5
�(!�*d�!"+.!d1/%*#d	+Y/d�1%(0b%*dappendd"1*�0%+*d0+d�+*��0!*�0!d�+0$dnound�* dverb
/5*+*5)/d0+d0$!dsynsd/(%�!d0$�0d3!d0$!*d.!01.*M

�(0$+1#$d3!d$�2!d%),(!)!*0! d0$!dBigHuged0$!/�1.1/Nd%0d%/*Y0d0$!d+*(5d+,0%+*d+10d0$!.!N
�* d3!d��*d!4,.!//d0$%/d�5d�  %*#d�dThesaurusd%*0!."��!d0+d+1.d,��'�#!Md�*d0$!dthesaurus
"+( !.Nd�.!�0!d�d*!3d"%(!d��((! dthesaurus.god�* d�  d0$!d"+((+3%*#d%*0!."��!d !"%*%0%+*d0+
0$!d"%(!O

package thesaurus
type Thesaurus interface {
  Synonyms(term string) ([]string, error)
}

�$%/d/%),(!d%*0!."��!d&1/0d !/�.%�!/d�d)!0$+ d0$�0d0�'!/d�dtermd/0.%*#d�* d.!01.*/d!%0$!.d�
/(%�!d+"d/0.%*#/d�+*0�%*%*#d0$!d/5*+*5)/d+.d�*d!..+.dS%"d/+)!0$%*#d#+!/d3.+*#TMd�1.
BigHuged/0.1�01.!d�(.!� 5d%),(!)!*0/d0$%/d%*0!."��!Nd�10d*+3Nd+0$!.d1/!./d�+1( d�  
%*0!.�$�*#!��(!d%),(!)!*0�0%+*/d"+.d+0$!.d/!.2%�!/Nd/1�$d�/dhttp://www.dictionary.com/
+.d0$!d�!..%�)b�!�/0!.d+*(%*!d/!.2%�!M

�!40Nd3!d�.!d#+%*#d0+d1/!d0$%/d*!3d,��'�#!d%*d�d,.+#.�)Md�$�*#!d0$!d %.!�0+.5d%*d0$!
0!.)%*�(d���'d1,d�d(!2!(d0+d$GOPATH/srcNd�.!�0!d�d*!3d"+( !.d��((! dsynonymsNd�* d%*/!.0
0$!d"+((+3%*#d�+ !d%*0+d�d*!3dmain.god"%(!d5+1d3%((d,(��!d%*d0$%/d"+( !.O

func main() {
  apiKey := os.Getenv("BHT_APIKEY")
  thesaurus := &thesaurus.BigHuge{APIKey: apiKey}
  s := bufio.NewScanner(os.Stdin)
  for s.Scan() {
    word := s.Text()
    syns, err := thesaurus.Synonyms(word)
    if err != nil {
      log.Fatalln("Failed when looking for synonyms for  "+word+", err)
    }
    if len(syns) == 0 {
      log.Fatalln("Couldn't find any synonyms for " + word +  ")
    }
    for _, syn := range syns {
      fmt.Println(syn)
    }
  }
}
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�+3d3$!*d5+1d)�*�#!d5+1.d%),+.0/d�#�%*Nd5+1d3%((d$�2!d3.%00!*d�d�+),(!0!d,.+#.�)d0$�0
%/d��,��(!d+"d(++'%*#d1,d/5*+*5)/d+"d3+. /d�5d%*0!#.�0%*#d0$!d�%#d
1#!d�$!/�1.1/d���M

�*d0$!d,.!�! %*#d�+ !Nd0$!d"%./0d0$%*#d+1.dmaind"1*�0%+*d +!/d%/d0$�0d%0d#!0/d0$!dBHT_APIKEY
!*2%.+*)!*0d2�.%��(!d2�(1!d2%�d0$!dos.Getenvd��((Md�+d,.+0!�0d5+1.d�+ !Nd5+1d)%#$0
�+*/% !.d +1�(!b�$!�'%*#d%0d0+d!*/1.!d0$!d2�(1!d%/d,.+,!.(5d/!0Pd%"d*+0Nd.!,+.0d0$!d!..+.Md�+.
*+3Nd3!d3%((d�//1)!d0$�0d!2!.50$%*#d%/d�+*"%#1.! d,.+,!.(5M

�!40Nd0$!d,.!�! %*#d�+ !d/0�.0/d0+d(++'d�d(%00(!d"�)%(%�.d/%*�!d%0d/��*/d!��$d(%*!d+"d%*,10d�#�%*
".+)dos.Stdind�* d��((/d0$!dSynonymsd)!0$+ d0+d#!0d�d(%/0d+"d0$!d.!,(��!)!*0d3+. /M

�!0Y/d�1%( d�d,.+#.�)d�* d/!!d3$�0d'%* d+"d/5*+*5)/d0$!d���d�+)!/d���'d3%0$d3$!*d3!
%*,10d0$!d3+. dchatO

    JR�EXLOG��R�V\QRQ\PV
    ��V\QRQ\PV
    FKDW
    FRQIDE
    FRQIDEXODWLRQ
    VFKPRR]H
    1HZ�:RUOG�FKDW
    2OG�:RUOG�FKDW
    FRQYHUVDWLRQ
    WKUXVK
    ZRRG�ZDUEOHU
    FKHZ�WKH�IDW
    VKRRW�WKH�EUHH]H
    FKLWFKDW
    FKDWWHU

�$!d.!/1(0/d5+1d#!0d3%((d)+/0d(%'!(5d %""!.d".+)d3$�0d3!d$�2!d(%/0! d$!.!d/%*�!d3!Y.!d$%00%*#
�d(%2!d���Md
+3!2!.Nd0$!d%),+.0�*0d0$%*#d%/d0$�0d3$!*d3!d,.+2% !d�d3+. d+.d0!.)d�/d�*
%*,10d0+d0$!d,.+#.�)Nd%0d.!01.*/d�d(%/0d+"d/5*+*5)/d�/d0$!d+10,10Nd+*!d,!.d(%*!M

*HWWLQJ�GRPDLQ�VXJJHVWLRQV
�5d�+),+/%*#d0$!d"+1.d,.+#.�)/d3!d$�2!d�1%(0d/+d"�.d%*d0$%/d�$�,0!.Nd3!d�(.!� 5d$�2!d�
1/!"1(d0++(d"+.d/1##!/0%*#d +)�%*d*�)!/Md�((d3!d$�2!d0+d +d*+3d%/d0+d.1*d0$!d,.+#.�)/
3$%(!d,%,%*#d0$!d+10,10d0+d0$!d%*,10d%*d�*d�,,.+,.%�0!d3�5Md�*d�d0!.)%*�(Nd*�2%#�0!d0+d0$!
,�.!*0d"+( !.d�* d.1*d0$!d"+((+3%*#d/%*#(!d(%*!O

    ��V\QRQ\PV�V\QRQ\PV�_���VSULQNOH�VSULQNOH�_���FRROLI\�FRROLI\�_
��GRPDLQLI\�GRPDLQLI\
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�!��1/!d0$!dsynonymsd,.+#.�)d%/d"%./0d%*d+1.d(%/0Nd%0d3%((d.!�!%2!d0$!d%*,10d".+)d0$!d0!.)%*�(
S3$�0!2!.d0$!d1/!.d !�% !/d0+d05,!d%*TMd�%)%(�.(5Nd�!��1/!ddomainifyd%/d(�/0d%*d0$!d�$�%*Nd%0
3%((d,.%*0d%0/d+10,10d0+d0$!d0!.)%*�(d"+.d0$!d1/!.d0+d/!!Md�(+*#d0$!d3�5Nd0$!d(%*!/d+"d3+. /
3%((d�!d,%,! d0$.+1#$d+0$!.d,.+#.�)/Nd#%2%*#d!��$d+"d0$!)d�d�$�*�!d0+d +d0$!%.d)�#%�M

�5,!d%*d�d"!3d3+. /d0+d/!!d/+)!d +)�%*d/1##!/0%+*/Pd"+.d!4�),(!Nd3$!*d5+1d05,!dchat
�* d$%0d.!01.*Nd5+1d)�5d/!!d0$!d"+((+3%*#O

    JHWFQIDE�FRP
    FRQIDEXODWLRQWLP�FRP
    JHWVFKPRR]HH�QHW
    VFKPRVHH�FRP
    QHHZ�ZRUOG�FKDWVLWH�QHW
    RROG�ZRUOG�FKDWVLWH�FRP
    FRQYHUVDWLQ�QHW
    QHZ�ZRUOG�ZDUEOHUVLW�FRP
    JRWKUXVK�QHW
    OHWV�ZRRG�ZUEOHU�FRP
    FKZ�WKH�IDW�FRP

�$!d*1)�!.d+"d/1##!/0%+*/d5+1d#!0d3%((d��01�((5d !,!* d+*d0$!d*1)�!.d+"d/5*+*5)/Md�$%/
%/d�!��1/!d%0d%/d0$!d+*(5d,.+#.�)d0$�0d#!*!.�0!/d)+.!d(%*!/d+"d+10,10d0$�*d3$�0d3!d%*,10M

�!d/0%((d$�2!*Y0d/+(2! d+1.d�%##!/0d,.+�(!)Od0$!d"��0d0$�0d3!d$�2!d*+d% !�d3$!0$!.d0$!
/1##!/0! d +)�%*d*�)!/d�.!d��01�((5d�2�%(��(!d+.d*+0Md�+d3!d/0%((d$�2!d0+d/%0d�* d05,!d!��$
+*!d+"d0$!)d%*0+d�d3!�/%0!Md�*d0$!d*!40d/!�0%+*Nd3!d3%((d�  .!//d0$%/d%//1!M

$YDLODEOH
�1.d"%*�(d,.+#.�)Nd�2�%(��(!Nd3%((d�+**!�0d0+d�d�
���d/!.2!.d0+d�/'d"+.d !0�%(/d��+10d0$!
 +)�%*/d,�//! d0+d%0d+"d�+1./!Nd%"d*+d !0�%(/d�.!d.!01.*! Nd3!d��*d/�"!(5d�//1)!d0$�0d0$!
 +)�%*d%/d�2�%(��(!d"+.d,1.�$�/!Md�*"+.01*�0!(5Nd0$!d�
���d/,!�%"%��0%+*dS/!!dhttp://tool
s.ietf.org/html/rfc3912Td%/d2!.5d/)�((d�* d�+*0�%*/d*+d%*"+.)�0%+*d��+10d$+3d�d�
���
/!.2!.d/$+1( d.!,(5d3$!*d5+1d�/'d"+.d !0�%(/d��+10d�d +)�%*Md�$%/d)!�*/d,.+#.�))�0%��((5
,�./%*#d0$!d.!/,+*/!d�!�+)!/d�d)!//5d!* !�2+.Md�+d�  .!//d0$%/d%//1!d"+.d*+3Nd3!d3%((
%*0!#.�0!d3%0$d+*(5d�d/%*#(!d�
���d/!.2!.Nd3$%�$d3!d��*d�!d/1.!d3%((d$�2!dNo match
/+)!3$!.!d%*d0$!d.!/,+*/!d3$!*d%0d$�/d*+d.!�+. /d"+.d0$!d +)�%*M
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�d)+.!d.+�1/0d/+(10%+*d%/d0+d$�2!d�d�
���d%*0!."��!d3%0$d�d3!((b !"%*! 
/0.1�01.!d"+.d0$!d !0�%(/d�* d,!.$�,/d�*d!..+.d)!//�#!d"+.d��/!/d3$!*d0$!
 +)�%*d +!/*Y0d!4%/0d3%0$d %""!.!*0d%),(!)!*0�0%+*/d"+.d %""!.!*0d�
���
/!.2!./Md�/d5+1d��*d%)�#%*!Nd%0Y/d-1%0!d�d,.+&!�0Pd%0d%/d,!."!�0d"+.d�*d+,!*
/+1.�!d!""+.0M

�.!�0!d�d*!3d"+( !.d��((! davailabled�(+*#/% !d+0$!./d�* d�  d�dmain.god"%(!d0+d%0
�+*0�%*%*#d0$!d"+((+3%*#d"1*�0%+*d�+ !O

func exists(domain string) (bool, error) {
  const whoisServer string = "com.whois-servers.net"
  conn, err := net.Dial("tcp", whoisServer+":43")
  if err != nil {
    return false, err
  }
  defer conn.Close()
  conn.Write([]byte(domain + "rn"))
  scanner := bufio.NewScanner(conn)
  for scanner.Scan() {
    if strings.Contains(strings.ToLower(scanner.Text()), "no match") {
      return false, nil
    }
  }
  return true, nil
}

�$!dexistsd"1*�0%+*d%),(!)!*0/d3$�0d(%00(!d0$!.!d%/d%*d0$!d�
���d/,!�%"%��0%+*d�5d+,!*%*#
�d�+**!�0%+*d0+d,+.0d43d+*d0$!d/,!�%"%! dwhoisServerd%*/0�*�!d3%0$d�d��((d0+dnet.DialMd�!
0$!*d !"!.d0$!d�(+/%*#d+"d0$!d�+**!�0%+*Nd3$%�$d)!�*/d0$�0d*+d)�00!.d$+3d0$!d"1*�0%+*d!4%0/
S/1��!//"1(Nd3%0$d�*d!..+.Nd+.d!2!*d�d,�*%�TNdClose()d3%((d/0%((d�!d��((! d+*d0$!dconn
�+**!�0%+*Md�*�!d0$!d�+**!�0%+*d%/d+,!*Nd3!d/%),(5d3.%0!d0$!d +)�%*d"+((+3! d�5drndS0$!
��..%�#!d.!01.*d�* d(%*!"!! d�$�.��0!./TMd�$%/d%/d�((d0$�0d0$!d/,!�%"%��0%+*d0!((/d1/Nd/+d3!d�.!
+*d+1.d+3*d".+)d*+3d+*M

�//!*0%�((5Nd3!d�.!d(++'%*#d"+.d/+)!d)!*0%+*d+"d“*+d)�0�$”d%*d0$!d.!/,+*/!Nd�* d0$%/d%/d$+3
3!d3%((d !�% !d3$!0$!.d�d +)�%*d!4%/0/d+.d*+0dSexistsd%*d0$%/d��/!d%/d��01�((5d&1/0d�/'%*#
0$!d�
���d/!.2!.d3$!0$!.d%0d$�/d�d.!�+. d"+.d0$!d +)�%*d3!d/,!�%"%! TMd�!d1/!d+1.d"�2+.%0!
bufio.Scannerd)!0$+ d0+d$!(,d1/d%0!.�0!d+2!.d0$!d(%*!/d%*d0$!d.!/,+*/!Md��//%*#d0$!
�+**!�0%+*d0+dNewScannerd3+.'/d�!��1/!dnet.Connd%/d��01�((5d�*dio.Readerd0++Md�!d1/!
strings.ToLowerd/+d3!d +*Y0d$�2!d0+d3+..5d��+10d��/!d/!*/%0%2%05d�* 
strings.Containsd0+d�$!�'d3$!0$!.d�*5d+*!d+"d0$!d(%*!/d�+*0�%*/d0$!dno matchd0!40Md�"d%0
 +!/Nd3!d.!01.*dfalsedS/%*�!d0$!d +)�%*d +!/*Y0d!4%/0TPd+0$!.3%/!Nd3!d.!01.*dtrueM
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�$!dcom.whois-servers.netd�
���d/!.2%�!d/1,,+.0/d +)�%*d*�)!/d"+.d.comd�* d.netN
3$%�$d%/d3$5d0$!d�+)�%*%"5d,.+#.�)d+*(5d�  /d0$!/!d05,!/d+"d +)�%*/Md�"d5+1d$� d1/! d�
/!.2!.d0$�0d$� d�
���d%*"+.)�0%+*d"+.d�d3% !.d/!(!�0%+*d+"d +)�%*/Nd5+1d�+1( d$�2!
�  ! d/1,,+.0d"+.d�  %0%+*�(d���/M

�!0Y/d�  d�dmaind"1*�0%+*d0$�0d1/!/d+1.dexistsd"1*�0%+*d0+d�$!�'d3$!0$!.d0$!d%*�+)%*#
 +)�%*/d�.!d�2�%(��(!d+.d*+0Md�$!d�$!�'d)�.'d�* d�.+//d)�.'d/5)�+(/d%*d0$!d"+((+3%*#d�+ !
�.!d+,0%+*�(d%"d5+1.d0!.)%*�(d +!/*Y0d/1,,+.0d0$!)d5+1d�.!d".!!d0+d/1�/0%010!d0$!)d3%0$
/%),(!dYesd�* dNod/0.%*#/M

�  d0$!d"+((+3%*#d�+ !d0+dmain.goO

var marks = map[bool]string{true: " ", false: " "}
func main() {
  s := bufio.NewScanner(os.Stdin)
  for s.Scan() {
    domain := s.Text()
    fmt.Print(domain, " ")
    exist, err := exists(domain)
    if err != nil {
      log.Fatalln(err)
    }
    fmt.Println(marks[!exist])
    time.Sleep(1 * time.Second)
  }
}

�!d��*d1/!d0$!d�$!�'d�* d�.+//d�$�.��0!./d%*d+1.d�+ !d$�,,%(5d�!��1/!d�((
	+d�+ !d"%(!/d�.!d���bAd�+),(%�*0d0$!d�!/0d3�5d0+d��01�((5d#!0d0$!/!
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�,,.+��$d3+1( d�!d0+d/01�d0$!d�
���d/!.2!.d0+d/%)1(�0!d.!/,+*/!/M

�$!dmarksd)�,d�0d0$!d0+,d%/d�d*%�!d3�5d0+d)�,d0$!dboold.!/,+*/!d".+)dexistsd0+d$1)�*b
.!� ��(!d0!40Nd�((+3%*#d1/d0+d&1/0d,.%*0d0$!d.!/,+*/!d%*d�d/%*#(!d(%*!d1/%*#
fmt.Println(marks[!exist])Md�!d�.!d/�5%*#d*+0`!4%/0d�!��1/!d+1.d,.+#.�)d%/d�$!�'%*#
3$!0$!.d0$!d +)�%*d%/d�2�%(��(!d+.d*+0dS(+#%��((5Nd0$!d+,,+/%0!d+"d3$!0$!.d%0d!4%/0/d%*d0$!
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�$!d)+ %"%! d3+. /d0$!*d"(+3d%*0+ddomainifyPd$!.!d0$!5d�.!d01.*! d%*0+d2�(% =M
 +)�%*d*�)!/O

�+*"����,,M�+)
#+�+*"��1(�0%++*M*!0
/�$)++6!b0%)!M�+)

�%*�((5Nd0$!d +)�%*d*�)!/d"(+3d%*0+davailablePd$!.!d0$!5d�.!d�$!�'! d�#�%*/0>M
0$!d�
���d/!.2!.d0+d/!!d3$!0$!.d/+)!�+ 5d$�/d�(.!� 5d0�'!*d0$!d +)�%*d+.d*+0O
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�1**%*#d+1.d/+(10%+*d�5d,%,%*#d,.+#.�)/d0+#!0$!.d%/d�*d!(!#�*0d"+.)d+"d�.�$%0!�01.!Nd�10d%0
 +!/*Y0d$�2!d�d2!.5d!(!#�*0d%*0!."��!Md�,!�%"%��((5Nd3$!*!2!.d3!d3�*0d0+d.1*d+1.d/+(10%+*N
3!d$�2!d0+d05,!d0$!d(+*#Nd)!//5d(%*!d3$!.!d!��$d,.+#.�)d%/d(%/0! d�* d/!,�.�0! d�5d,%,!
�$�.��0!./Md�*d0$%/d/!�0%+*Nd3!d�.!d#+%*#d0+d3.%0!d�d	+d,.+#.�)d0$�0d1/!/d0$!dos/exec
,��'�#!d0+d.1*d!��$d/1�,.+#.�)d3$%(!d,%,%*#d0$!d+10,10d".+)d+*!d0+d0$!d%*,10d+"d0$!d*!40N
�/d,!.d+1.d !/%#*M

�.!�0!d�d*!3d"+( !.d��((! ddomainfinderd�(+*#/% !d0$!d+0$!.d"%2!d,.+#.�)/d�* d�.!�0!
�*+0$!.d*!3d"+( !.d��((! dlibd%*/% !d0$%/d"+( !.Md�$!dlibd"+( !.d%/d3$!.!d3!d3%((d'!!,
�1%( /d+"d+1.d/1�,.+#.�)/Nd�10d3!d +*Y0d3�*0d0+d�+,5d�* d,�/0!d0$!)d!2!.5d0%)!d3!d)�'!
�d�$�*#!Md�*/0!� Nd3!d3%((d3.%0!d�d/�.%,0d0$�0d�1%( /d0$!d/1�,.+#.�)/d�* d�+,%!/d0$!d�%*�.%!/
0+d0$!dlibd"+( !.d"+.d1/M

�.!�0!d�d*!3d"%(!d��((! dbuild.shd+*d�*%4d)��$%*!/d+.dbuild.batd"+.d�%* +3/d�* d%*/!.0
%*0+d%0d0$!d"+((+3%*#d�+ !O

#!/bin/bash
echo Building domainfinder...
go build -o domainfinder
echo Building synonyms...
cd ../synonyms
go build -o ../domainfinder/lib/synonyms
echo Building available...
cd ../available
go build -o ../domainfinder/lib/available



�+))�* _�%*!`�++(/`0+`�%* `�+)�%*`��)!/

S`89;`T

cd ../build
echo Building sprinkle...
cd ../sprinkle
go build -o ../domainfinder/lib/sprinkle
cd ../build
echo Building coolify...
cd ../coolify
go build -o ../domainfinder/lib/coolify
cd ../build
echo Building domainify...
cd ../domainify
go build -o ../domainfinder/lib/domainify
cd ../build
echo Done.

�$!d,.!�! %*#d/�.%,0d/%),(5d�1%( /d�((d+1.d/1�,.+#.�)/dS%*�(1 %*#ddomainfinderNd3$%�$
3!d�.!d5!0d0+d3.%0!TNd0!((%*#dgo buildd0+d,(��!d0$!)d%*d+1.dlibd"+( !.Md�!d/1.!d0+d#%2!
!4!�10%+*d.%#$0/d0+d0$!d*!3d/�.%,0d�5d +%*#dchmod +x build.shd+.d/+)!0$%*#d/%)%(�.Md�1*
0$%/d/�.%,0d".+)d�d0!.)%*�(d�* d(++'d%*/% !d0$!dlibd"+( !.d0+d!*/1.!d0$�0d%0d$�/d%* !! d,(��! 
0$!d�%*�.%!/d"+.d+1.d/1�,.+#.�)/M

�+*Y0d3+..5d��+10d0$!dno buildable Go source filesd!..+.d"+.d*+3P
%0Y/d&1/0d	+d0!((%*#d1/d0$�0d0$!ddomainfinderd,.+#.�)d +!/*Y0d$�2!d�*5
.god"%(!/d0+d�1%( M

�.!�0!d�d*!3d"%(!d��((! dmain.god%*/% !ddomainfinderd�* d%*/!.0d0$!d"+((+3%*#d�+ !d%*0+
0$!d"%(!O

package main
var cmdChain = []*exec.Cmd{
  exec.Command("lib/synonyms"),
  exec.Command("lib/sprinkle"),
  exec.Command("lib/coolify"),
  exec.Command("lib/domainify"),
  exec.Command("lib/available"),
}
func main() {
  cmdChain[0].Stdin = os.Stdin
  cmdChain[len(cmdChain)-1].Stdout = os.Stdout
  for i := 0; i < len(cmdChain)-1; i++ {
    thisCmd := cmdChain[i]
    nextCmd := cmdChain[i+1]
    stdout, err := thisCmd.StdoutPipe()
    if err != nil {
      log.Fatalln(err)
    }
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    nextCmd.Stdin = stdout
  }
  for _, cmd := range cmdChain {
    if err := cmd.Start(); err != nil {
      log.Fatalln(err)
    } else {
      defer cmd.Process.Kill()
    }
  }
  for _, cmd := range cmdChain {
    if err := cmd.Wait(); err != nil {
      log.Fatalln(err)
    }
  }
}
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{
  "_id": "���",
  "title": "Poll title",
  "options": ["one", "two", "three"],
  "results": {
    "one": 100,
    "two": 200,
    "three": 300
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package main
func main(){}
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,�#!d�* d*+0!d0$�0d5+1Nd%*d"��0Nd$�2!d03+d/!0/d+"d'!5/d�* d/!�.!0/Od�*d���d'!5d�* d�d/!�.!0
�* d�*d���!//d0+'!*d�* d0$!d�+..!/,+* %*#d/!�.!0Md�+((+3%*#d#++ d�+ %*#d,.��0%�!/Nd3!d�.!
#+%*#d0+d/!0d0$!/!d2�(1!/d�/d!*2%.+*)!*0d2�.%��(!/d/+d0$�0d+1.d,.+#.�)d��*d$�2!d���!//d0+
0$!)d3%0$+10d1/d$�2%*#d0+d$�. �+ !d0$!)d%*d+1.d/+1.�!d"%(!/Md�$!d'!5/d3!d3%((d1/!d%*d0$%/
�$�,0!.d�.!d�/d"+((+3/O

SP_TWITTER_KEY

SP_TWITTER_SECRET

SP_TWITTER_ACCESSTOKEN

SP_TWITTER_ACCESSSECRET

�+1d)�5d/!0d0$!d!*2%.+*)!*0d2�.%��(!/d$+3!2!.d5+1d(%'!Nd�10d/%*�!d0$!d�,,d.!(%!/d+*d0$!)
%*d+. !.d0+d3+.'Nd�.!�0%*#d�d*!3d"%(!d��((! dsetup.shdS"+.d��/$d/$!((/Td+.dsetup.batdS+*
�%* +3/Td%/d�d#++ d% !�d/%*�!d5+1d��*d�$!�'d/1�$d"%(!/d%*0+d5+1.d/+1.�!d�+ !d.!,+/%0+.5M
�*/!.0d0$!d"+((+3%*#d�+ !d%*dsetup.shd�5d�+,5%*#d0$!d�,,.+,.%�0!d2�(1!/d".+)d0$!d�3%00!.
�,,d,�#!O

#!/bin/bash
export SP_TWITTER_KEY=yC2EDnaNrEhN5fd33g...
export SP_TWITTER_SECRET=6n0rToIpskCo1ob...
export SP_TWITTER_ACCESSTOKEN=2427-13677...
export SP_TWITTER_ACCESSSECRET=SpnZf336u...

�*d�%* +3/Nd0$!d�+ !d3%((d(++'d/+)!0$%*#d(%'!d0$%/O

SET SP_TWITTER_KEY=yC2EDnaNrEhN5fd33g...
SET SP_TWITTER_SECRET=6n0rToIpskCo1ob...
SET SP_TWITTER_ACCESSTOKEN=2427-13677...
SET SP_TWITTER_ACCESSSECRET=SpnZf336u...
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�1*d0$!d"%(!d3%0$d0$!d/+1.�!d+.d��((d�+))�* /d0+d$�2!d0$!d2�(1!/d/!0d�,,.+,.%�0!(5Nd+.d�  
0$!)d0+d5+1.d.bashrcd+.dC:\cmdauto.cmdd"%(!/d0+d/�2!d5+1d".+)d.1**%*#d0$!)d!2!.5d0%)!
5+1d+,!*d�d*!3d0!.)%*�(d3%* +3M

�"d5+1Y.!d*+0d/1.!d$+3d0+d +d0$%/Nd&1/0d/!�.�$d"+.dSetting environment variables on
Linuxd+.d/+)!0$%*#d/%)%(�.Nd�* d0$!d�*0!.*!0d3%((d$!(,d5+1M

([WUDFWLQJ�WKH�FRQQHFWLRQ
�$!d�3%00!.d/0.!�)%*#d���d/1,,+.0/d
���d�+**!�0%+*/d0$�0d/0�5d+,!*d"+.d�d(+*#d0%)!Nd�* 
#%2!*d0$!d !/%#*d+"d+1.d/+(10%+*Nd3!d�.!d#+%*#d0+d*!! d0+d���!//d0$!dnet.Connd+�&!�0d%*
+. !.d0+d�(+/!d%0d".+)d+10/% !d+"d0$!d#+.+10%*!d%*d3$%�$d.!-1!/0/d+��1.Md�!d��*d��$%!2!d0$%/
�5d,.+2% %*#d+1.d+3*ddiald)!0$+ d0+d�*dhttp.Transportd+�&!�0d0$�0d3!d3%((d�.!�0!M

�.!�0!d�d*!3d"%(!d��((! dtwitter.god%*/% !dtwittervotesdS3$%�$d%/d3$!.!d�((d0$%*#/
�3%00!.b.!(�0! d3%((d(%2!TNd�* d%*/!.0d0$!d"+((+3%*#d�+ !O

var conn net.Conn
func dial(netw, addr string) (net.Conn, error) {
  if conn != nil {
    conn.Close()
    conn = nil
  }
  netc, err := net.DialTimeout(netw, addr, 5*time.Second)
  if err != nil {
    return nil, err
  }
  conn = netc
  return netc, nil
}

�1.d�!/,+'!ddiald"1*�0%+*d"%./0d!*/1.!/d0$�0dconnd%/d�(+/! d�* d0$!*d+,!*/d�d*!3
�+**!�0%+*Nd'!!,%*#d0$!dconnd2�.%��(!d1, �0! d3%0$d0$!d�1..!*0d�+**!�0%+*Md�"d�d�+**!�0%+*
 %!/dS�3%00!.Y/d���d3%((d +d0$%/d".+)d0%)!d0+d0%)!Td+.d%/d�(+/! d�5d1/Nd3!d��*d.! %�(d3%0$+10
3+..5%*#d��+10d6+)�%!d�+**!�0%+*/M

�!d3%((d,!.%+ %��((5d�(+/!d0$!d�+**!�0%+*d+1./!(2!/d�* d%*%0%�0!d�d*!3d+*!d�!��1/!d3!d3�*0
0+d.!(+� d0$!d+,0%+*/d".+)d0$!d �0���/!d�0d.!#1(�.d%*0!.2�(/Md�+d +d0$%/Nd3!d*!! d�d"1*�0%+*
0$�0d�(+/!/d0$!d�+**!�0%+*d�* d�(/+d�(+/!/dio.ReadCloserNd3$%�$d3!d3%((d1/!d0+d.!� d0$!
�+ 5d+"d0$!d.!/,+*/!/Md�  d0$!d"+((+3%*#d�+ !d0+dtwitter.goO

var reader io.ReadCloser
func closeConn() {
  if conn != nil {
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    conn.Close()
  }
  if reader != nil {
    reader.Close()
  }
}

�+3Nd3!d��*d��((dcloseConnd�0d�*5d0%)!d%*d+. !.d0+d�.!�'d0$!d+*#+%*#d�+**!�0%+*d3%0$
�3%00!.d�* d0% 5d0$%*#/d1,Md�*d)+/0d��/!/Nd+1.d�+ !d3%((d(+� d0$!d+,0%+*/d".+)d0$!d �0���/!
�#�%*d�* d+,!*d�d*!3d�+**!�0%+*d.%#$0d�3�5Nd�10d%"d3!Y.!d/$100%*#d0$!d,.+#.�)d +3*dS%*
.!/,+*/!d0+d�d�0.(dDd�d$%0TNd0$!*d3!d��*d��((dcloseConnd&1/0d�!"+.!d3!d!4%0M

5HDGLQJ�HQYLURQPHQW�YDULDEOHV
�!40Nd3!d�.!d#+%*#d0+d3.%0!d�d"1*�0%+*d0$�0d3%((d.!� d0$!d!*2%.+*)!*0d2�.%��(!/d�* d/!0d1,
0$!dOAuthd+�&!�0/d3!Y((d*!! d%*d+. !.d0+d�10$!*0%��0!d0$!d.!-1!/0/Md�  d0$!d"+((+3%*#d�+ !
0+d0$!dtwitter.god"%(!O

var (
  authClient *oauth.Client
  creds *oauth.Credentials
)
func setupTwitterAuth() {
  var ts struct {
    ConsumerKey    string `env:"SP_TWITTER_KEY,required"`
    ConsumerSecret string `env:"SP_TWITTER_SECRET,required"`
    AccessToken    string `env:"SP_TWITTER_ACCESSTOKEN,required"`
    AccessSecret   string `env:"SP_TWITTER_ACCESSSECRET,required"`
  }
  if err := envdecode.Decode(&ts); err != nil {
    log.Fatalln(err)
  }
  creds = &oauth.Credentials{
    Token:  ts.AccessToken,
    Secret: ts.AccessSecret,
  }
  authClient = &oauth.Client{
    Credentials: oauth.Credentials{
      Token:  ts.ConsumerKey,
      Secret: ts.ConsumerSecret,
    },
  }
}
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!.!Nd3!d !"%*!d�dstructd05,!d0+d/0+.!d0$!d!*2%.+*)!*0d2�.%��(!/d0$�0d3!d*!! d0+
�10$!*0%��0!d3%0$d�3%00!.Md�%*�!d3!d +*Y0d*!! d0+d1/!d0$!d05,!d!(/!3$!.!Nd3!d !"%*!d%0d%*(%*!
�* d�.!�0!d�d2�.%��(!d��((! dtsd+"d0$%/d�*+*5)+1/d05,!dS0$�0Y/d3$5d3!d$�2!d0$!d/+)!3$�0
1*1/1�(dvar ts struct...d�+ !TMd�!d0$!*d1/!d�+!d�$�3Y/denvdecoded,��'�#!d0+d,1((d%*
0$!/!d!*2%.+*)!*0d2�.%��(!/d"+.d1/Md�+1d3%((d*!! d0+d.1*dgo get
github.com/joeshaw/envdecoded�* d�(/+d%),+.0d0$!dlogd,��'�#!Md�1.d,.+#.�)d3%((d0.5
0+d(+� d�,,.+,.%�0!d2�(1!/d"+.d�((d0$!d"%!( /d)�.'! drequiredd�* d.!01.*d�*d!..+.d%"d%0d"�%(/
0+d +d/+Nd3$%�$d.!)%* /d,!+,(!d0$�0d0$!d,.+#.�)d3+*Y0d3+.'d3%0$+10d�3%00!.d�.! !*0%�(/M

�$!d/0.%*#/d%*/% !d0$!d���'d0%�'/d�(+*#/% !d!��$d"%!( d%*dstructd�.!d��((! d0�#/d�* d�.!
�2�%(��(!d0$.+1#$d�d.!"(!�0%+*d%*0!."��!Nd3$%�$d%/d$+3denvdecoded'*+3/d3$%�$d2�.%��(!/d0+
(++'d"+.Md�!d�  ! d0$!drequiredd�.#1)!*0d0+d0$%/d,��'�#!Nd3$%�$d%* %��0!/d0$�0d%0d%/d�*
!..+.d"+.d�*5d+"d0$!d!*2%.+*)!*0d2�.%��(!/d0+d�!d)%//%*#dS+.d!),05TM

�*�!d3!d$�2!d0$!d'!5/Nd3!d1/!d0$!)d0+d�.!�0!doauth.Credentialsd�* d�*doauth.Client
+�&!�0d".+)d	�.5d�1. Y/dgo-oauthd,��'�#!Nd3$%�$d3%((d�((+3d1/d0+d�10$+.%6!d.!-1!/0/d3%0$
�3%00!.M

�+3d0$�0d3!d$�2!d0$!d��%(%05d0+d�+*0.+(d0$!d1* !.(5%*#d�+**!�0%+*d�* d�10$+.%6!d.!-1!/0/N
3!d�.!d.!� 5d0+d3.%0!d0$!d�+ !d0$�0d3%((d��01�((5d�1%( d0$!d�10$+.%6! d.!-1!/0d�* d.!01.*d0$!
.!/,+*/!Md�*dtwitter.goNd�  d0$!d"+((+3%*#d�+ !O

var (
  authSetupOnce sync.Once
  httpClient    *http.Client
)
func makeRequest(req *http.Request, params url.Values) (*http.Response,
error) {
  authSetupOnce.Do(func() {
    setupTwitterAuth()
    httpClient = &http.Client{
      Transport: &http.Transport{
        Dial: dial,
      },
    }
  })
  formEnc := params.Encode()
  req.Header.Set("Content-Type", "application/x-www-form- urlencoded")
  req.Header.Set("Content-Length", strconv.Itoa(len(formEnc)))
  req.Header.Set("Authorization",  authClient.AuthorizationHeader(creds,
  "POST",
  req.URL, params))
  return httpClient.Do(req)
}
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�!d1/!dsync.Onced0+d!*/1.!d+1.d%*%0%�(%6�0%+*d�+ !d#!0/d.1*d+*(5d+*�!d !/,%0!d0$!d*1)�!.
+"d0%)!/d3!d��((dmakeRequestMd�"0!.d��((%*#d0$!dsetupTwitterAuthd)!0$+ Nd3!d�.!�0!d�
*!3dhttp.Clientd"1*�0%+*d1/%*#d�*dhttp.Transportd"1*�0%+*d0$�0d1/!/d+1.d�1/0+)ddial
)!0$+ Md�!d0$!*d/!0d0$!d�,,.+,.%�0!d$!� !./d.!-1%.! d"+.d�10$+.%6�0%+*d3%0$d�3%00!.d�5
!*�+ %*#d0$!d/,!�%"%! dparamsd+�&!�0d0$�0d3%((d�+*0�%*d0$!d+,0%+*/d3!d�.!d-1!.5%*#d"+.M

5HDGLQJ�IURP�0RQJR'%
�*d+. !.d0+d(+� d0$!d,+((/Nd�* d0$!.!"+.!d0$!d+,0%+*/d0+d/!�.�$d�3%00!.d"+.Nd3!d*!! d0+
�+**!�0d0+d�* d-1!.5d�+*#+��Md�*dmain.goNd�  d0$!d03+d"1*�0%+*/ddialdbd�* dclosedbO

var db *mgo.Session
func dialdb() error {
  var err error
  log.Println("dialing mongodb: localhost")
  db, err = mgo.Dial("localhost")
  return err
}
func closedb() {
  db.Close()
  log.Println("closed database connection")
}

�$!/!d03+d"1*�0%+*/d3%((d�+**!�0d0+d�* d %/�+**!�0d".+)d0$!d(+��((5d.1**%*#d�+*#+��
%*/0�*�!d1/%*#d0$!dmgod,��'�#!d�* d/0+.!dmgo.SessiondS0$!d �0���/!d�+**!�0%+*d+�&!�0Td%*
�d#(+��(d2�.%��(!d��((! ddbM

�/d�*d�  %0%+*�(d�//%#*)!*0Nd/!!d3$!0$!.d5+1d��*d"%* d�*d!(!#�*0d3�5d0+
)�'!d0$!d(+��0%+*d+"d0$!d�+*#+��d%*/0�*�!d�+*"%#1.��(!d/+d0$�0d5+1d +*Y0
*!! d0+d.1*d%0d(+��((5M

�//1)%*#d�+*#+��d%/d.1**%*#d�* d+1.d�+ !d%/d��(!d0+d�+**!�0Nd3!d*!! d0+d(+� d0$!d,+((
+�&!�0/d�* d!40.��0d�((d0$!d+,0%+*/d".+)d0$!d +�1)!*0/Nd3$%�$d3!d3%((d0$!*d1/!d0+d/!�.�$
�3%00!.Md�  d0$!d"+((+3%*#dloadOptionsd"1*�0%+*d0+dmain.goO

type poll struct {
  Options []string
}
func loadOptions() ([]string, error) {
  var options []string
  iter := db.DB("ballots").C("polls").Find(nil).Iter()
  var p poll
  for iter.Next(&p) {
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    options = append(options, p.Options...)
  }
  iter.Close()
  return options, iter.Err()
}

�1.d,+((d +�1)!*0d�+*0�%*/d)+.!d0$�*d&1/0dOptionsNd�10d+1.d,.+#.�)d +!/*Y0d��.!d��+10
�*50$%*#d!(/!Nd/+d0$!.!Y/d*+d*!! d"+.d1/d0+d�(+�0d+1.dpolld/0.1�0Md�!d1/!d0$!ddbd2�.%��(!d0+
���!//d0$!dpollsd�+((!�0%+*d".+)d0$!dballotsd �0���/!d�* d��((d0$!dmgod,��'�#!Y/d"(1!*0
Findd)!0$+ Nd,�//%*#dnildS)!�*%*#d*+d"%(0!.%*#TM

�d"(1!*0d%*0!."��!dS"%./0d�+%*! d�5d�.%�d�2�*/d�* d��.0%*d�+3(!.Td.!"!./d0+
�*d���d !/%#*d0$�0d�%)/d0+d)�'!d0$!d�+ !d)+.!d.!� ��(!d�5d�((+3%*#d5+1
0+d�$�%*d)!0$+ d��((/d0+#!0$!.Md�$%/d%/d��$%!2! d�5d!��$d)!0$+ d.!01.*%*#
0$!d�+*0!40d+�&!�0d%0/!("d/+d0$�0d�*+0$!.d)!0$+ d��*d�!d��((! d %.!�0(5
�"0!.3�. /Md�+.d!4�),(!Ndmgod�((+3/d5+1d0+d3.%0!d-1!.%!/d/1�$d�/d0$%/O
query := col.Find(q).Sort("field").Limit(10).Skip(10)

�!d0$!*d#!0d�*d%0!.�0+.d�5d��((%*#d0$!dIterd)!0$+ Nd3$%�$d�((+3/d1/d0+d���!//d!��$d,+((d+*!
�5d+*!Md�$%/d%/d�d2!.5d)!)+.5b!""%�%!*0d3�5d+"d.!� %*#d0$!d,+((d �0�d�!��1/!d%0d+*(5d!2!.
1/!/d�d/%*#(!dpolld+�&!�0Md�"d3!d3!.!d0+d1/!d0$!dAlld)!0$+ d%*/0!� Nd0$!d�)+1*0d+"d)!)+.5
3!Y d1/!d3+1( d !,!* d+*d0$!d*1)�!.d+"d,+((/d3!d$� d%*d+1.d �0���/!Nd3$%�$d�+1( d�!d+10
+"d+1.d�+*0.+(M

�$!*d3!d$�2!d�d,+((Nd3!d1/!d0$!dappendd)!0$+ d0+d�1%( d1,d0$!doptionsd/(%�!Md�"d�+1./!N
3%0$d)%((%+*/d+"d,+((/d%*d0$!d �0���/!Nd0$%/d/(%�!d0++d3+1( d#.+3d(�.#!d�* d1*3%!( 5Md�+.
0$�0d'%* d+"d/��(!Nd3!d3+1( d,.+���(5d.1*d)1(0%,(!dtwittervotesd,.+#.�)/Nd!��$
 ! %��0! d0+d�d,+.0%+*d+"d0$!d,+((d �0�Md�d/%),(!d3�5d0+d +d0$%/d3+1( d�!d0+d�.!�'d,+((/d%*0+
#.+1,/d��/! d+*d0$!d(!00!./d0$!d0%0(!/d�!#%*d3%0$Nd/1�$d�/d#.+1,d�b�d�* d�b�Md�d/+)!3$�0
)+.!d/+,$%/0%��0! d�,,.+��$d3+1( d�!d0+d�  d�d"%!( d0+d0$!dpolld +�1)!*0Nd#.+1,%*#d%0d1,
%*d�d)+.!d�+*0.+((! d)�**!.Nd,!.$�,/d��/! d+*d0$!d/0�0/d"+.d0$!d+0$!.d#.+1,/d/+d0$�0d3!d�.!
��(!d0+d��(�*�!d0$!d(+� d��.+//d)�*5dtwittervotesd%*/0�*�!/M

�$!dappendd�1%(0b%*d"1*�0%+*d%/d��01�((5d�dvariadicd"1*�0%+*Nd3$%�$
)!�*/d5+1d��*d,�//d)1(0%,(!d!(!)!*0/d"+.d%0d0+d�,,!* Md�"d5+1d$�2!d�d/(%�!
+"d0$!d�+..!�0d05,!Nd5+1d��*d�  d...d0+d0$!d!* Nd3$%�$d/%)1(�0!/d0$!
,�//%*#d+"d!��$d%0!)d+"d0$!d/(%�!d�/d�d %""!.!*0d�.#1)!*0M

�%*�((5Nd3!d�(+/!d0$!d%0!.�0+.d�* d�(!�*d1,d�*5d1/! d)!)+.5d�!"+.!d.!01.*%*#d0$!d+,0%+*/
�* d�*5d!..+./d0$�0d+��1..! d3$%(!d%0!.�0%*#dS�5d��((%*#d0$!dErrd)!0$+ d%*d0$!dmgo.Iter
+�&!�0TM
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�+3d3!d�.!d��(!d0+d(+� d0$!d+,0%+*/d�* d)�'!d�10$+.%6! d.!-1!/0/d0+d0$!d�3%00!.d���Md�!
�.!d.!� 5d0+d3.%0!d0$!d�+ !d0$�0d%*%0%�0!/d0$!d�+**!�0%+*d�* d�+*0%*1+1/(5d.!� /d".+)d0$!
/0.!�)d1*0%(d!%0$!.d3!d��((d+1.dcloseConnd)!0$+ d+.d�3%00!.d�(+/!/d0$!d�+**!�0%+*d"+.d+*!
.!�/+*d+.d�*+0$!.Md�$!d/0.1�01.!d�+*0�%*! d%*d0$!d/0.!�)d%/d�d�+),(!4d+*!Nd�+*0�%*%*#d�((
'%* /d+"d%*"+.)�0%+*d��+10d0$!d03!!0d3$+d)� !d%0d�* d3$!*d�* d!2!*d3$�0d(%*'/d+.
)!*0%+*/d+"d1/!./d+��1.d%*d0$!d�+ 5dS.!"!.d0+d�3%00!.Y/d���d +�1)!*0�0%+*d"+.d)+.!d !0�%(/TM

+3!2!.Nd3!d�.!d+*(5d%*0!.!/0! d%*d0$!d03!!0d0!40d%0/!("Pd/+Nd +*Y0d3+..5d��+10d�((d0$!d+0$!.
*+%/!d�* d�  d0$!d"+((+3%*#d/0.1�01.!d0+dtwitter.goO

type tweet struct {
  Text string
}

�$%/d)�5d"!!(d%*�+),(!0!Nd�10d0$%*'d��+10d$+3d�(!�.d%0d)�'!/d+1.
%*0!*0%+*/d0+d+0$!.d,.+#.�))!./d3$+d)%#$0d/!!d+1.d�+ !Od�d03!!0d$�/
/+)!d0!40Nd�* d0$�0d%/d�((d3!d��.!d��+10M

�/%*#d0$%/d*!3d/0.1�01.!Nd%*dtwitter.goNd�  d0$!d"+((+3%*#dreadFromTwitterd"1*�0%+*
0$�0d0�'!/d�d/!* d+*(5d�$�**!(d��((! dvotesPd0$%/d%/d$+3d0$%/d"1*�0%+*d3%((d%*"+.)d0$!d.!/0d+"
+1.d,.+#.�)d0$�0d%0d$�/d*+0%�! d�d2+0!d+*d�3%00!.O

func readFromTwitter(votes chan<- string) {
  options, err := loadOptions()
  if err != nil {
    log.Println("failed to load options:", err)
    return
  }
  u, err := url.Parse("https://stream.twitter.com/1.1/statuses
  /filter.json")
  if err != nil {
    log.Println("creating filter request failed:", err)
    return
  }
  query := make(url.Values)
  query.Set("track", strings.Join(options, ","))
  req, err := http.NewRequest("POST",u.String(),strings.NewReader
  (query.Encode()))
  if err != nil {
    log.Println("creating filter request failed:", err)
    return
  }
  resp, err := makeRequest(req, query)
  if err != nil {
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    log.Println("making request failed:", err)
    return
  }
  reader := resp.Body
  decoder := json.NewDecoder(reader)
  for {
    var t tweet
    if err := decoder.Decode(&t); err != nil {
      break
    }
    for _, option := range options {
      if strings.Contains(
        strings.ToLower(t.Text),
        strings.ToLower(option),
      ) {
        log.Println("vote:", option)
        votes <- option
      }
    }
  }
}

�*d0$!d,.!�! %*#d�+ !Nd�"0!.d(+� %*#d0$!d+,0%+*/d".+)d�((d0$!d,+((/d �0�dS�5d��((%*#d0$!
loadOptionsd"1*�0%+*TNd3!d1/!durl.Parsed0+d�.!�0!d�durl.URLd+�&!�0d0$�0d !/�.%�!/d0$!
�,,.+,.%�0!d!* ,+%*0d+*d�3%00!.Md�!d�1%( d�durl.Valuesd+�&!�0d��((! dqueryd�* d/!0d0$!
+,0%+*/d�/d�d�+))�b/!,�.�0! d(%/0Md�/d,!.d0$!d���Nd3!d)�'!d�d*!3dPOSTd.!-1!/0d1/%*#d0$!
!*�+ ! durl.Valuesd+�&!�0d�/d0$!d�+ 5d�* d,�//d%0d0+dmakeRequestd�(+*#d3%0$d0$!d-1!.5
+�&!�0d%0/!("Md�"d�((d%/d3!((Nd3!d)�'!d�d*!3djson.Decoderd".+)d0$!d�+ 5d+"d0$!d.!-1!/0d�* 
'!!,d.!� %*#d%*/% !d�*d%*"%*%0!dford(++,d�5d��((%*#d0$!dDecoded)!0$+ Md�"d0$!.!d%/d�*d!..+.
S,.+���(5d 1!d0+d0$!d�+**!�0%+*d�!%*#d�(+/! TNd3!d/%),(5d�.!�'d0$!d(++,d�* d!4%0d0$!
"1*�0%+*Md�"d0$!.!d%/d�d03!!0d0+d.!� Nd%0d3%((d�!d !�+ ! d%*0+d0$!dtd2�.%��(!Nd3$%�$d3%((d#%2!d1/
���!//d0+d0$!dTextd,.+,!.05dS0$!d:=9d�$�.��0!./d+"d0$!d03!!0d%0/!("TMd�!d0$!*d%0!.�0!d+2!.d�((
0$!d,+//%�(!d+,0%+*/Nd�* d%"d0$!d03!!0d$�/d)!*0%+*! d%0Nd3!d/!* d%0d+*d0$!dvotesd�$�**!(M
�$%/d0!�$*%-1!d�(/+d�((+3/d�d03!!0d0+d�+*0�%*d)�*5d2+0!/d�0d0$!d/�)!d0%)!Nd/+)!0$%*#d5+1
)�5d+.d)�5d*+0d !�% !d0+d�$�*#!d��/! d+*d0$!d.1(!/d+"d0$!d!(!�0%+*M

�$!dvotesd�$�**!(d%/d/!* b+*(5dS3$%�$d)!�*/d3!d��**+0d.!�!%2!d+*d%0TN
/%*�!d%0d%/d+"d0$!dchan<- stringd05,!Md�$%*'d+"d0$!d(%00(!d�..+3d0$�0d0!((/d1/
3$%�$d3�5d)!//�#!/d3%((d"(+3Od!%0$!.d%*0+d0$!d�$�**!(dSchan<-Td+.d+10d+"
%0dS<-chanTMd�$%/d%/d�d#.!�0d3�5d0+d!4,.!//d%*0!*0d0+d+0$!.d,.+#.�))!./d+.
+1.d"101.!d/!(2!/b%0Y/d�(!�.d0$�0d3!d*!2!.d%*0!* d0+d.!� d2+0!/d1/%*#d+1.
readFromTwitterd"1*�0%+*Pd.�0$!.Nd3!d3%((d+*(5d/!* d0$!)d+*d0$�0
�$�**!(M
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�!.)%*�0%*#d0$!d,.+#.�)d3$!*!2!.dDecoded.!01.*/d�*d!..+.d +!/*Y0d,.+2% !d�d2!.5d.+�1/0
/+(10%+*Md�$%/d%/d�!��1/!d0$!d�3%00!.d���d +�1)!*0�0%+*d/0�0!/d0$�0d0$!d�+**!�0%+*d3%((d .+,
".+)d0%)!d0+d0%)!Nd�* d�(%!*0/d/$+1( d�+*/% !.d0$%/d3$!*d�+*/1)%*#d0$!d/!.2%�!/Md�* 
.!)!)�!.Nd3!d�.!d#+%*#d0+d0!.)%*�0!d0$!d�+**!�0%+*d,!.%+ %��((5d0++Nd/+d3!d*!! d0+d0$%*'
��+10d�d3�5d0+d.!�+**!�0d+*�!d0$!d�+**!�0%+*d%/d .+,,! M

6LJQDO�FKDQQHOV
�d#.!�0d1/!d+"d�$�**!(/d%*d	+d%/d0+d/%#*�(d!2!*0/d�!03!!*d�+ !d.1**%*#d%*d %""!.!*0
#+.+10%*!/Md�!d�.!d#+%*#d0+d/!!d�d.!�(b3+.( d!4�),(!d+"d0$%/d3$!*d3!d3.%0!d+1.d*!40
"1*�0%+*M

�$!d,1.,+/!d+"d0$!d"1*�0%+*d%/d0+d/0�.0d�d#+.+10%*!d0$�0d�+*0%*1�((5d��((/d0$!
readFromTwitterd"1*�0%+*dS3%0$d0$!d/,!�%"%! dvotesd�$�**!(d0+d.!�!%2!d0$!d2+0!/d+*Td1*0%(
3!d/%#*�(d0$�0d3!d3�*0d%0d0+d/0+,Md�* d+*�!d%0d$�/d/0+,,! Nd3!d3�*0d0+d�!d*+0%"%! d0$.+1#$
�*+0$!.d/%#*�(d�$�**!(Md�$!d.!01.*d+"d0$!d"1*�0%+*d3%((d�!d�d�$�**!(d+" struct{}Od�d/%#*�(
�$�**!(M

�%#*�(d�$�**!(/d$�2!d/+)!d%*0!.!/0%*#d,.+,!.0%!/d0$�0d�.!d3+.0$d0�'%*#d�d�(+/!.d(++'d�0M
�%./0(5Nd0$!d05,!d/!*0d +3*d0$!d�$�**!(/d%/d�*d!),05dstruct{}Nd%*/0�*�!/d+"d3$%�$d��01�((5
0�'!d1,d6!.+d�50!/Nd/%*�!d%0d$�/d*+d"%!( /Md�+Ndstruct{}{}d%/d�d#.!�0d)!)+.5b!""%�%!*0d+,0%+*
"+.d/%#*�(%*#d!2!*0/Md�+)!d,!+,(!d1/!dboold05,!/Nd3$%�$d�.!d�(/+d"%*!Nd�(0$+1#$dtrued�* 
falsed�+0$d0�'!d1,d�d�50!d+"d)!)+.5M


!� d+2!.d0+dhttp://play.golang.orgd�* d0.5d0$%/d+10d"+.d5+1./!("M
�$!d/%6!d+"dboold%/d+*!O
fmt.Println(reflect.TypeOf(true).Size()) = 1d�*d0$!d+0$!.
$�* Nd0$!d/%6!d+"dstruct{}{}d%/d6!.+O
fmt.Println(reflect.TypeOf(struct{}{}).Size()) = 0

�$!d/%#*�(d�$�**!(/d�(/+d$�2!d�d�1""!.d/%6!d+"d:Nd3$%�$d)!�*/d0$�0d!4!�10%+*d3%((d*+0d#!0
�(+�'! d1*0%(d/+)!0$%*#d.!� /d0$!d/%#*�(d".+)d0$!d�$�**!(M
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�!d�.!d#+%*#d0+d!),(+5d03+d/%#*�(d�$�**!(/d%*d+1.d�+ !Od+*!d0$�0d3!d,�//d%*0+d+1.d"1*�0%+*
0$�0d0!((/d+1.d#+.+10%*!d0$�0d%0d/$+1( d/0+,d�* d�*+0$!.dS,.+2% ! d�5d0$!d"1*�0%+*Td0$�0
/%#*�(/d+*�!d0$!d/0+,,%*#d%/d�+),(!0!M

�*dtwitter.goNd�  d0$!d"+((+3%*#d"1*�0%+*O

func startTwitterStream(stopchan <-chan struct{}, votes chan<- string) <-
chan struct{} {
  stoppedchan := make(chan struct{}, 1)
  go func() {
    defer func() {
      stoppedchan <- struct{}{}
    }()
    for {
      select {
      case <-stopchan:
        log.Println("stopping Twitter...")
        return
      default:
        log.Println("Querying Twitter...")
        readFromTwitter(votes)
        log.Println("  (waiting)")
        time.Sleep(10 * time.Second) // wait before
         reconnecting
      }
    }
  }()
  return stoppedchan
}

�*d0$!d,.!�! %*#d�+ !Nd0$!d"%./0d�.#1)!*0NdstopchanNd%/d�d�$�**!(d+"d05,!d<-chan
struct{}Nd�d.!�!%2!b+*(5d/%#*�(d�$�**!(Md�0d%/d0$%/d�$�**!(d0$�0Nd+10/% !d0$!d�+ !Nd3%((d/%#*�(
+*Nd3$%�$d3%((d0!((d+1.d#+.+10%*!d0+d/0+,Md�!)!)�!.d0$�0d%0Y/d.!�!%2!b+*(5d%*/% !d0$%/
"1*�0%+*Pd0$!d��01�(d�$�**!(d%0/!("d3%((d�!d��,��(!d+"d/!* %*#Md�$!d/!�+* d�.#1)!*0d%/d0$!
votesd�$�**!(d+*d3$%�$d2+0!/d3%((d�!d/!*0Md�$!d.!01.*d05,!d+"d+1.d"1*�0%+*d%/d�(/+d�d/%#*�(
�$�**!(d+"d05,!d<-chan struct{}Od�d.!�!%2!b+*(5d�$�**!(d0$�0d3!d3%((d1/!d0+d%* %��0!d0$�0
3!d$�2!d/0+,,! M

�$!/!d�$�**!(/d�.!d*!�!//�.5d�!��1/!d+1.d"1*�0%+*d0.%##!./d%0/d+3*d#+.+10%*!d�* 
%))! %�0!(5d.!01.*/Pd/+d3%0$+10d0$%/Nd��((%*#d�+ !d3+1( d$�2!d*+d% !�d3$!0$!.d0$!
/,�3*! d�+ !d3�/d/0%((d.1**%*#d+.d*+0M
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�$!d"%./0d0$%*#d3!d +d%*d0$!dstartTwitterStreamd"1*�0%+*d%/d)�'!d+1.dstoppedchan
�.#1)!*0Nd�* d !"!.d0$!d/!* %*#d+"dstruct{}{}d0+d%* %��0!d0$�0d3!d$�2!d"%*%/$! d3$!*d+1.
"1*�0%+*d!4%0/Md�+0!d0$�0dstoppedchand%/d�d*+.)�(d�$�**!(Nd/+d!2!*d0$+1#$d%0d%/d.!01.*! d�/
.!�!%2!b+*(5Nd3!d3%((d�!d��(!d0+d/!* d%0d".+)d3%0$%*d0$%/d"1*�0%+*M

�!d0$!*d/0�.0d�*d%*"%*%0!dford(++,d%*d3$%�$d3!d/!(!�0d".+)d+*!d+"d03+d�$�**!(/Md�$!d"%./0d%/
stopchandS0$!d"%./0d�.#1)!*0TNd3$%�$d3+1( d%* %��0!d0$�0d%0d3�/d0%)!d0+d/0+,d�* d.!01.*
S0$1/d0.%##!.%*#d0$!d !"!..! d/%#*�(%*#d+*dstoppedchanTMd�"d0$�0d$�/*Y0d$�,,!*! Nd3!d3%((
��((dreadFromTwitterdS,�//%*#d%*d0$!dvotesd�$�**!(TNd3$%�$d3%((d#+d�* d(+� d0$!d+,0%+*/
".+)d0$!d �0���/!d�* d+,!*d0$!d�+**!�0%+*d0+d�3%00!.M

�$!*d0$!d�3%00!.d�+**!�0%+*d %!/Nd+1.d�+ !d3%((d.!01.*Nd3$!.!d3!d/(!!,d"+.d:9d/!�+* /
1/%*#d0$!dtime.Sleepd"1*�0%+*Md�$%/d%/d0+d#%2!d0$!d�3%00!.d���d.!/0d%*d��/!d%0d�(+/! d0$!
�+**!�0%+*d 1!d0+d+2!.1/!Md�*�!d3!Y2!d.!/0! Nd3!d.!b!*0!.d0$!d(++,d�* d�$!�'d+*dstopchan
�#�%*d0+d/!!d3$!0$!.d��((%*#d�+ !d3�*0/d1/d0+d/0+,d+.d*+0M

�+d)�'!d0$%/d"(+3d�(!�.Nd3!d�.!d(+##%*#d+10d'!5d/0�0!)!*0/d0$�0d3%((d*+0d+*(5d$!(,d1/d !�1#
+1.d�+ !Nd�10d�(/+d(!0d1/d,!!'d%*0+d0$!d%**!.d3+.'%*#/d+"d0$%/d/+)!3$�0d�+),(%��0! 
)!�$�*%/)M

�%#*�(d�$�**!(/d�.!d�d#.!�0d/+(10%+*d"+.d/%),(!d��/!/d3$!.!d�((d�+ !d(%2!/
%*/% !d�d/%*#(!d,��'�#!Md�"d5+1d*!! d0+d�.+//d���d�+1* �.%!/Nd0$!d�+*0!40
,��'�#!d%/d0$!d.!�+))!* ! d3�5d0+d !�(d3%0$d !� (%*!/Nd��*�!(�0%+*d�* N
/0+,,%*#d/%*�!d%0d3�/d,.+)+0! d0+d0$!d/0�* �. d(%�.�.5d%*d	+d:M@M

3XEOLVKLQJ�WR�164
�*�!d+1.d�+ !d/1��!//"1((5d*+0%�!/d2+0!/d+*d�3%00!.d�* d/!* /d0$!)d +3*d0$!dvotes
�$�**!(Nd3!d*!! d�d3�5d0+d,1�(%/$d0$!)d%*0+d�*d���d0+,%�Pd�"0!.d�((Nd0$%/d%/d0$!d,+%*0d+"d0$!
twittervotesd,.+#.�)M

�!d3%((d3.%0!d�d"1*�0%+*d��((! dpublishVotesNd3$%�$d3%((d0�'!d0$!dvotesd�$�**!(Nd0$%/
0%)!d+"d05,!d<-chan stringdS�d.!�!%2!d+*(5d�$�**!(TNd�* d,1�(%/$d!��$d/0.%*#d0$�0d%/
.!�!%2! d".+)d%0M

�*d+1.d,.!2%+1/d"1*�0%+*/Nd0$!dvotesd�$�**!(d3�/d+"d05,!dchan<-
stringNd�10d0$%/d0%)!Nd%0Y/d+"d0$!d05,!d<-chan stringMd�+1d)%#$0d0$%*'
0$%/d%/d�d)%/0�'!d+.d!2!*d0$�0d%0d)!�*/d0$�0d3!d��**+0d1/!d0$!d/�)!d�$�**!(
"+.d�+0$Nd�10d5+1d3+1( d�!d3.+*#Md�$!d�$�**!(d3!d�.!�0!d(�0!.d3%((d�!
)� !d3%0$dmake(chan string)Nd*!%0$!.d.!�!%2!d*+.d+*(5d/!* Nd�* d��*
��0d%*d�+0$d��/!/Md�$!d.!�/+*d"+.d1/%*#d0$!d<-d+,!.�0+.d+*d�d�$�**!(d%*
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�.#1)!*0/d%/d0+d)�'!d0$!d%*0!*0d+"d3$�0d0$!d�$�**!(d3%((d�!d1/! d"+.d�(!�.N
+.d%*d0$!d��/!d3$!.!d%0d%/d0$!d.!01.*d05,!Nd0+d,.!2!*0d1/!./d".+)
���% !*0�((5d/!* %*#d+*d�$�**!(/d%*0!* ! d"+.d.!�!%2%*#d+.d2%�!d2!./�Md�$!
�+),%(!.d3%((d��01�((5d,.+ 1�!d�*d!..+.d%"d0$!5d1/!d/1�$d�d�$�**!(
%*�+..!�0(5M

�*�!d0$!dvotesd�$�**!(d%/d�(+/! dS0$%/d%/d$+3d0$!d!40!.*�(d�+ !d3%((d0!((d+1.d"1*�0%+*d0+d/0+,
3+.'%*#TNd3!d3%((d/0+,d,1�(%/$%*#d�* d/!* d�d/%#*�(d +3*d0$!d.!01.*! d/0+,d/%#*�(d�$�**!(M

�  d0$!dpublishVotesd"1*�0%+*d0+dmain.goO

func publishVotes(votes <-chan string) <-chan struct{} {
  stopchan := make(chan struct{}, 1)
  pub, _ := nsq.NewProducer("localhost:4150",
   nsq.NewConfig())
  go func() {
    for vote := range votes {
      pub.Publish("votes", []byte(vote)) // publish vote
    }
    log.Println("Publisher: Stopping")
    pub.Stop()
    log.Println("Publisher: Stopped")
    stopchan <- struct{}{}
  }()
  return stopchan
}

�#�%*Nd0$!d"%./0d0$%*#d3!d +d%/d�.!�0!dstopchanNd3$%�$d3!d(�0!.d.!01.*Nd0$%/d0%)!d*+0
 !"!..%*#d0$!d/%#*�(%*#d�10d +%*#d%0d%*(%*!d�5d/!* %*#dstruct{}{}d +3*dstopchanM

�$!d %""!.!*�!d%*d$+3d3!d$�* (!dstopchand%/d0+d/$+3d�(0!.*�0%2!d+,0%+*/M
�%0$%*d+*!d�+ !d��/!Nd5+1d/$+1( d,%�'d�d/05(!d5+1d(%'!d�* d/0%�'d3%0$d%0
1*0%(d�d/0�* �. d!)!.#!/d3%0$%*d0$!d�+))1*%05Pd%*d3$%�$d��/!Nd3!d/$+1( 
�((d#+d3%0$d0$�0Md�0d%/d�(/+d,+//%�(!d0+d�(+/!dstopchand.�0$!.d0$�*d/!* 
�*50$%*#d +3*d%0Nd3$%�$d3%((d�(/+d1*�(+�'d0$!d�+ !d3�%0%*#d+*d0$�0
�$�**!(Md�10d+*�!d�d�$�**!(d%/d�(+/! Nd%0d��**+0d�!d.!+,!*! M

�!d0$!*d�.!�0!d�*d���d,.+ 1�!.d�5d��((%*#dNewProducerd�* d�+**!�0%*#d0+d0$!d !"�1(0
���d,+.0d+*dlocalhostd1/%*#d�d !"�1(0d�+*"%#1.�0%+*Md�!d/0�.0d�d#+.+10%*!Nd3$%�$d1/!/
�*+0$!.d#.!�0d�1%(0b%*d"!�01.!d+"d0$!d	+d(�*#1�#!d0$�0d(!0/d1/d�+*0%*1�((5d,1((d2�(1!/d".+)d�
�$�**!(dS%*d+1.d��/!Nd0$!dvotesd�$�**!(Td&1/0d�5d +%*#d�d*+.)�(dfor...ranged+,!.�0%+*d+*
%0Md�$!*!2!.d0$!d�$�**!(d$�/d*+d2�(1!/Nd!4!�10%+*d3%((d�!d�(+�'! d1*0%(d+*!d�+)!/d +3*d0$!
(%*!Md�"d0$!dvotesd�$�**!(d%/d�(+/! Nd0$!dford(++,d3%((d!4%0M
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�+d(!�.*d)+.!d��+10d0$!d,+3!.d+"d�$�**!(/d%*d	+Nd%0d%/d$%#$(5
.!�+))!* ! d0$�0d5+1d/!!'d+10d�(+#d,+/0/d�* d2% !+/d�5d�+$*d	.�$�)b
�1))%*#Nd%*d,�.0%�1(�.Nd+*!d!*0%0(! d�`�$�**!(`�+),!* %1)d0$�0d$!
,.!/!*0! d�0d	+,$!.�+*d;9:=d�* d3$%�$d�+*0�%*/d�d�.%!"d$%/0+.5d+"
�$�**!(/Nd%*�(1 %*#d0$!%.d+.%#%*dS%*0!.!/0%*#(5Nd�+$*d3�/d�(/+d0$!d#15d3$+
/1��!//"1((5d,!0%0%+*! d0$!d�.%0%/$d#+2!.*)!*0d0+d+""%�%�((5d�,+(+#%6!d"+.
%0/d0.!�0)!*0d+"d0$!d(�0!Nd#.!�0d�(�*d�1.%*#TM

�$!*d0$!d(++,d!4%0/dS�"0!.d0$!dvotesd�$�**!(d%/d�(+/! TNd0$!d,1�(%/$!.d%/d/0+,,! Nd"+((+3%*#
3$%�$d0$!dstopchand/%#*�(d%/d/!*0Md�% d�*50$%*#d/0�* b+10d�/d1*1/1�(d%*d0$!
publishVotesd"1*�0%+*Qd�!d�.!d�.!�'%*#d�d��. %*�(d.1(!d+"d	+d�5d%#*+.%*#d�*d!..+.
S�//%#*%*#d%0d0+d�*d1* !./�+.!d2�.%��(!/Pd0$!.!"+.!d %/)%//%*#d%0TMd�/d�*d�  %0%+*�(d!4!.�%/!N
��0�$d0$!d!..+.d�* d !�(d3%0$d%0d%*d�d3�5d0$�0d/!!)/d/1%0��(!M

*UDFHIXOO\�VWDUWLQJ�DQG�VWRSSLQJ�SURJUDPV
�$!*d+1.d,.+#.�)d%/d0!.)%*�0! Nd3!d3�*0d0+d +d�d"!3d0$%*#/d�!"+.!d��01�((5d!4%0%*#N
*�)!(5d�(+/%*#d+1.d�+**!�0%+*d0+d�3%00!.d�* d/0+,,%*#d0$!d���d,1�(%/$!.dS3$%�$d��01�((5
 !.!#%/0!./d%0/d%*0!.!/0d%*d0$!d-1!1!TMd�+d��$%!2!d0$%/Nd3!d$�2!d0+d+2!..% !d0$!d !"�1(0d�0.(`D
�d�!$�2%+.M

�$!d1,�+)%*#d�+ !d�(+�'/d�((d#+d%*/% !d0$!dmaind"1*�0%+*Pd0$!5d�.!d�.+'!*
1,d/+d0$�0d3!d��*d %/�1//d!��$d/!�0%+*d�!"+.!d�+*0%*1%*#M

�  d0$!d"+((+3%*#d�+ !d%*/% !d0$!dmaind"1*�0%+*O

var stoplock sync.Mutex // protects stop
stop := false
stopChan := make(chan struct{}, 1)
signalChan := make(chan os.Signal, 1)
go func() {
  <-signalChan
  stoplock.Lock()
  stop = true
  stoplock.Unlock()
  log.Println("Stopping...")
  stopChan <- struct{}{}
  closeConn()
}()
signal.Notify(signalChan, syscall.SIGINT, syscall.SIGTERM)
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!.!Nd3!d�.!�0!d�d/0+,dboold3%0$d�*d�//+�%�0! dsync.Mutexd"1*�0%+*d/+d0$�0d3!d��*d���!//
%0d".+)d)�*5d#+.+10%*!/d�0d0$!d/�)!d0%)!Md�!d0$!*d�.!�0!d03+d)+.!d/%#*�(d�$�**!(/N
stopChand�* dsignalChanNd�* d1/!dsignal.Notifyd0+d�/'d	+d0+d/!* d0$!d/%#*�(d +3*
signalChand3$!*d/+)!+*!d0.%!/d0+d$�(0d0$!d,.+#.�)dS!%0$!.d3%0$d0$!dSIGINTd%*0!..1,0d+.
0$!dSIGTERMd0!.)%*�0%+*d�����d/%#*�(/TMd�$!dstopChand"1*�0%+*d%/d$+3d3!d%* %��0!d0$�0
3!d3�*0d+1.d,.+�!//!/d0+d0!.)%*�0!Nd�* d3!d,�//d%0d�/d�*d�.#1)!*0d0+
startTwitterStreamd(�0!.M

�!d0$!*d.1*d�d#+.+10%*!d0$�0d�(+�'/d3�%0%*#d"+.d0$!d/%#*�(d�5d0.5%*#d0+d.!� d".+)
signalChanPd0$%/d%/d3$�0d0$!d<-d+,!.�0+.d +!/d%*d0$%/d��/!dS%0Y/d0.5%*#d0+d.!� d".+)d0$!
�$�**!(TMd�%*�!d3!d +*Y0d��.!d��+10d0$!d05,!d+"d/%#*�(Nd3!d +*Y0d�+0$!.d��,01.%*#d0$!d+�&!�0
.!01.*! d+*d0$!d�$�**!(Md�*�!d�d/%#*�(d%/d.!�!%2! Nd3!d/!0dstopd0+dtrued�* d�(+/!d0$!
�+**!�0%+*Md�*(5d3$!*d+*!d+"d0$!d/,!�%"%! d/%#*�(/d%/d/!*0d3%((d0$!d.!/0d+"d0$!d#+.+10%*!d�+ !
.1*Nd3$%�$d%/d$+3d3!d�.!d��(!d0+d,!."+.)d0!�. +3*d�+ !d�!"+.!d!4%0%*#d0$!d,.+#.�)M

�  d0$!d"+((+3%*#d,%!�!d+"d�+ !dS%*/% !d0$!d)�%*d"1*�0%+*Td0+d+,!*d�* d !"!.d0$!d�(+/%*#d+"
0$!d �0���/!d�+**!�0%+*O

if err := dialdb(); err != nil {
  log.Fatalln("failed to dial MongoDB:", err)
}
defer closedb()

�%*�!d0$!dreadFromTwitterd)!0$+ d.!(+� /d0$!d+,0%+*/d".+)d0$!d �0���/!d!��$d0%)!d�* 
�!��1/!d3!d3�*0d0+d'!!,d+1.d,.+#.�)d1, �0! d3%0$+10d$�2%*#d0+d.!/0�.0d%0Nd3!d�.!d#+%*#d0+
%*0.+ 1�!d+*!d"%*�(d#+.+10%*!Md�$%/d#+.+10%*!d3%((d/%),(5d��((dcloseConnd!2!.5d)%*10!N
��1/%*#d0$!d�+**!�0%+*d0+d %!d�* d��1/!dreadFromTwitterd0+d�!d��((! d�((d+2!.d�#�%*M
�*/!.0d0$!d"+((+3%*#d�+ !d�0d0$!d�+00+)d+"d0$!dmaind"1*�0%+*d0+d/0�.0d�((d+"d0$!/!d,.+�!//!/
�* d0$!*d3�%0d"+.d0$!)d0+d#.��!"1((5d/0+,O

// start things
votes := make(chan string) // chan for votes
publisherStoppedChan := publishVotes(votes)
twitterStoppedChan := startTwitterStream(stopChan, votes)
go func() {
  for {
    time.Sleep(1 * time.Minute)
    closeConn()
    stoplock.Lock()
    if stop {
      stoplock.Unlock()
      return
    }
    stoplock.Unlock()
  }
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}()
<-twitterStoppedChan
close(votes)
<-publisherStoppedChan

�%./0Nd3!d)�'!d0$!dvotesd�$�**!(d0$�0d3!d$�2!d�!!*d0�('%*#d��+10d0$.+1#$+10d0$%/d/!�0%+*N
3$%�$d%/d�d/%),(!d�$�**!(d+"d/0.%*#/Md�+0!d0$�0d%0d%/d*!%0$!.d�d/!* dSchan<-Td*+.d�d.!�!%2!dS<-
chanTd�$�**!(Pd%*d"��0Nd)�'%*#d/1�$d�$�**!(/d)�'!/d(%00(!d/!*/!Md�!d0$!*d��((
publishVotesNd,�//%*#d%*d0$!dvotesd�$�**!(d"+.d%0d0+d.!�!%2!d".+)d�* d��,01.%*#d0$!
.!01.*! d/0+,d/%#*�(d�$�**!(d�/dpublisherStoppedChanMd�%)%(�.(5Nd3!d��((
startTwitterStreamNd,�//%*#d%*d+1.dstopChand"1*�0%+*d".+)d0$!d�!#%**%*#d+"d0$!dmain
"1*�0%+*d�* d0$!dvotesd�$�**!(d"+.d%0d0+d/!* d0+d3$%(!d��,01.%*#d0$!d.!/1(0%*#d/0+,d/%#*�(
�$�**!(d�/dtwitterStoppedChanM

�!d0$!*d/0�.0d+1.d.!".!/$!.d#+.+10%*!Nd3$%�$d%))! %�0!(5d!*0!./d�*d%*"%*%0!dford(++,d�!"+.!
/(!!,%*#d"+.d�d)%*10!d�* d�(+/%*#d0$!d�+**!�0%+*d2%�d0$!d��((d0+dcloseConnMd�"d0$!d/0+,dbool
$�/d�!!*d/!0d0+d0.1!dS%*d0$�0d,.!2%+1/d#+.+10%*!TNd3!d3%((d�.!�'d0$!d(++,d�* d!4%0Pd+0$!.3%/!N
3!d3%((d(++,d�.+1* d�* d3�%0d�*+0$!.d)%*10!d�!"+.!d�(+/%*#d0$!d�+**!�0%+*d�#�%*Md�$!d1/!
+"dstoplockd%/d%),+.0�*0d�!��1/!d3!d$�2!d03+d#+.+10%*!/d0$�0d)%#$0d0.5d0+d���!//d0$!d/0+,
2�.%��(!d�0d0$!d/�)!d0%)!Nd�10d3!d3�*0d0+d�2+% d�+((%/%+*/M

�*�!d0$!d#+.+10%*!d$�/d/0�.0! Nd3!d�(+�'dtwitterStoppedChand�5d�00!),0%*#d0+d.!� 
".+)d%0Md�$!*d/1��!//"1(dS3$%�$d)!�*/d0$!d/%#*�(d3�/d/!*0d+*dstopChanTNd3!d�(+/!d0$!
votesd�$�**!(Nd3$%�$d3%((d��1/!d0$!d,1�(%/$!.Y/dfor...ranged(++,d0+d!4%0d�* d0$!
,1�(%/$!.d%0/!("d0+d/0+,Nd�"0!.d3$%�$d0$!d/%#*�(d3%((d�!d/!*0d+*dpublisherStoppedChanN
3$%�$d3!d3�%0d"+.d�!"+.!d!4%0%*#M

7HVWLQJ
�+d)�'!d/1.!d+1.d,.+#.�)d3+.'/Nd3!d*!! d0+d +d03+d0$%*#/Od"%./0Nd3!d*!! d0+d�.!�0!d�d,+((
%*d0$!d �0���/!Nd�* d/!�+* Nd3!d*!! d0+d,!!.d%*/% !d0$!d)!//�#%*#d-1!1!d0+d/!!d3$!0$!.d0$!
)!//�#!/d�.!d%* !! d�!%*#d#!*!.�0! d�5dtwittervotesM

�*d�d0!.)%*�(Nd.1*d0$!dmongod�+))�* d0+d+,!*d�d �0���/!d/$!((d0$�0d�((+3/d1/d0+d%*0!.��0
3%0$d�+*#+��Md�$!*Nd!*0!.d0$!d"+((+3%*#d�+))�* /d0+d�  d�d0!/0d,+((O
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�$!d,.!�! %*#d�+))�* /d�  d�d*!3d%0!)d0+d0$!dpollsd�+((!�0%+*d%*d0$!dballotsd �0���/!M
�!d�.!d1/%*#d/+)!d�+))+*d3+. /d"+.d+,0%+*/d0$�0d�.!d(%'!(5d0+d�!d)!*0%+*! d�5d,!+,(!d+*
�3%00!.d/+d0$�0d3!d��*d+�/!.2!d.!�(d03!!0/d�!%*#d0.�*/(�0! d%*0+d)!//�#!/Md�+1d)%#$0d*+0%�!
0$�0d+1.d,+((d+�&!�0d%/d)%//%*#d0$!dresultsd"%!( Pd0$%/d%/d"%*!d/%*�!d3!d�.!d !�(%*#d3%0$
1*/0.1�01.! d �0�d3$!.!d +�1)!*0/d +d*+0d$�2!d0+d� $!.!d0+d�d/0.%�0d/�$!)�Md�$!dcounter
,.+#.�)d3!d�.!d#+%*#d0+d3.%0!d%*d0$!d*!40d/!�0%+*d3%((d�  d�* d)�%*0�%*d0$!dresultsd �0�
"+.d1/d(�0!.M

�.!//d�0.(dDd�d0+d!4%0d0$!d�+*#+��d/$!((d�* d05,!d0$!d"+((+3%*#d�+))�* O

    QVTBWDLO���WRSLF �YRWHV����ORRNXSG�KWWS�
�����DGGUHVV ORFDOKRVW�����

�$!dnsq_taild0++(d�+**!�0/d0+d0$!d/,!�%"%! d)!//�#%*#d-1!1!d0+,%�d�* d+10,10/d�*5
)!//�#!/d0$�0d%0d*+0%�!/Md�$%/d%/d3$!.!d3!d3%((d2�(% �0!d0$�0d+1.dtwittervotesd,.+#.�)d%/
/!* %*#d)!//�#!/M

�*d�d/!,�.�0!d0!.)%*�(d3%* +3Nd(!0Y/d�1%( d�* d.1*d0$!dtwittervotesd,.+#.�)O

    JR�EXLOG��R�WZLWWHUYRWHV
    ��WZLWWHUYRWHV

�+3d/3%0�$d���'d0+d0$!d3%* +3d.1**%*#dnsq_taild�* d*+0!d0$�0d)!//�#!/d�.!d%* !! 
�!%*#d#!*!.�0! d%*d.!/,+*/!d0+d(%2!d�3%00!.d��0%2%05M

�"d5+1d +*Y0d/!!d)1�$d��0%2%05Nd0.5d0+d(++'d1,d0.!* %*#d$�/$d0�#/d+*d�3%00!.
�* d�  d�*+0$!.d,+((d�+*0�%*%*#d0$!/!d+,0%+*/M

&RXQWLQJ�YRWHV
�$!d/!�+* d,.+#.�)d3!d�.!d#+%*#d0+d%),(!)!*0d%/d0$!dcounterd0++(Nd3$%�$d3%((d�!
.!/,+*/%�(!d"+.d3�0�$%*#d+10d"+.d2+0!/d%*d���Nd�+1*0%*#d0$!)Nd�* d'!!,%*#d�+*#+��d1,d0+
 �0!d3%0$d0$!d(�0!/0d*1)�!./M

�.!�0!d�d*!3d"+( !.d��((! dcounterd�(+*#/% !dtwittervotesNd�* d�  d0$!d"+((+3%*#d�+ !
0+d�d*!3dmain.god"%(!O

package main
import (
  "flag"
  "fmt"
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  "os"
)
var fatalErr error
func fatal(e error) {
  fmt.Println(e)
  flag.PrintDefaults()
  fatalErr = e
}
func main() {
  defer func() {
    if fatalErr != nil {
      os.Exit(1)
    }
  }()
}

�+.)�((5d3$!*d3!d!*�+1*0!.d�*d!..+.d%*d+1.d�+ !Nd3!d1/!d�d��((d/1�$d�/dlog.Fatald+.
os.ExitNd3$%�$d%))! %�0!(5d0!.)%*�0!/d0$!d,.+#.�)Md�4%0%*#d0$!d,.+#.�)d3%0$d�d*+*6!.+
!4%0d�+ !d%/d%),+.0�*0d�!��1/!d%0d%/d+1.d3�5d+"d0!((%*#d0$!d+,!.�0%*#d/5/0!)d0$�0d/+)!0$%*#
3!*0d3.+*#Nd�* d3!d % *Y0d�+),(!0!d+1.d0�/'d/1��!//"1((5Md�$!d,.+�(!)d3%0$d0$!d*+.)�(
�,,.+��$d%/d0$�0d�*5d !"!..! d"1*�0%+*/d3!d$�2!d/�$! 1(! dS�* d0$!.!"+.!d�*5d0!�. +3*
�+ !d3!d*!! d0+d.1*Td3+*Y0d#!0d�d�$�*�!d0+d!4!�10!M

�$!d,�00!.*d!),(+5! d%*d0$!d,.!�! %*#d�+ !d/*%,,!0d(!0/d1/d��((d0$!dfatald"1*�0%+*d0+
.!�+. d0$�0d�*d!..+.d$�/d+��1..! Md�+0!d0$�0d+*(5d3$!*d+1.d)�%*d"1*�0%+*d!4%0/d3%((d0$!
 !"!..! d"1*�0%+*d.1*Nd3$%�$d%*d01.*d��((/dos.Exit(1)d0+d!4%0d0$!d,.+#.�)d3%0$d�*d!4%0
�+ !d+"d1Md�!��1/!d0$!d !"!..! d/0�0!)!*0/d�.!d.1*d%*d����dS(�/0d%*Nd"%./0d+10Td+. !.Nd0$!d"%./0
"1*�0%+*d3!d !"!.d3%((d�!d0$!d(�/0d"1*�0%+*d0+d�!d!4!�10! Nd3$%�$d%/d3$5d0$!d"%./0d0$%*#d3!d +
%*d0$!dmaind"1*�0%+*d%/d !"!.d0$!d!4%0%*#d�+ !Md�$%/d�((+3/d1/d0+d�!d/1.!d0$�0d+0$!.d"1*�0%+*/
3!d !"!.d3%((d�!d��((! d�!"+.!d0$!d,.+#.�)d!4%0/Md�!Y((d1/!d0$%/d"!�01.!d0+d!*/1.!d0$�0d+1.
 �0���/!d�+**!�0%+*d#!0/d�(+/! d.!#�. (!//d+"d�*5d!..+./M

&RQQHFWLQJ�WR�WKH�GDWDEDVH
�$!d�!/0d0%)!d0+d0$%*'d��+10d�(!�*%*#d1,d.!/+1.�!/Nd/1�$d�/d �0���/!d�+**!�0%+*/Nd%/
%))! %�0!(5d�"0!.d5+1d$�2!d/1��!//"1((5d+�0�%*! d0$!d.!/+1.�!Pd	+Y/ddeferd'!53+. d)�'!/
0$%/d!�/5Md�0d0$!d�+00+)d+"d0$!d)�%*d"1*�0%+*Nd�  d0$!d"+((+3%*#d�+ !O

log.Println("Connecting to database...")
db, err := mgo.Dial("localhost")
if err != nil {
  fatal(err)
  return
}



�1%( %*#`�%/0.%�10! `�5/0!)/`�* `�+.'%*#`3%0$`�(!4%�(!`��0�

S`8<:`T

defer func() {
  log.Println("Closing database connection...")
  db.Close()
}()
pollData := db.DB("ballots").C("polls")

�$%/d�+ !d1/!/d0$!d"�)%(%�.dmgo.Diald)!0$+ d0+d+,!*d�d/!//%+*d0+d0$!d(+��((5d.1**%*#
�+*#+��d%*/0�*�!d�* d%))! %�0!(5d !"!./d�d"1*�0%+*d0$�0d�(+/!/d0$!d/!//%+*Md�!d��*d�!
/1.!d0$�0d0$%/d�+ !d3%((d.1*d�!"+.!d+1.d,.!2%+1/(5d !"!..! d/0�0!)!*0d�+*0�%*%*#d0$!d!4%0
�+ !dS�!��1/!d !"!..! d"1*�0%+*/d�.!d.1*d%*d0$!d.!2!./!d+. !.d%*d3$%�$d0$!5d3!.!d��((! TM
�$!.!"+.!Nd3$�0!2!.d$�,,!*/d%*d+1.d,.+#.�)Nd3!d'*+3d0$�0d0$!d �0���/!d/!//%+*d3%((
 !"%*%0!(5d�* d,.+,!.(5d�(+/!M

�$!d(+#d/0�0!)!*0/d�.!d+,0%+*�(Nd�10d0$!5d3%((d$!(,d1/d/!!d3$�0Y/d#+%*#d+*
3$!*d3!d.1*d�* d!4%0d+1.d,.+#.�)M

�0d0$!d!* d+"d0$!d/*%,,!0Nd3!d1/!d0$!dmgod"(1!*0d���d0+d'!!,d�d.!"!.!*�!d+"d0$!
ballots.pollsd �0�d�+((!�0%+*d%*d0$!dpollDatad2�.%��(!Nd3$%�$d3!d3%((d1/!d(�0!.d0+d)�'!
-1!.%!/M

&RQVXPLQJ�PHVVDJHV�LQ�164
�*d+. !.d0+d�+1*0d0$!d2+0!/Nd3!d*!! d0+d�+*/1)!d0$!d)!//�#!/d%*d0$!dvotesd0+,%�d%*d���N
�* d3!Y((d*!! d�d,(��!d0+d/0+.!d0$!)Md�  d0$!d"+((+3%*#d2�.%��(!/d0+d0$!dmaind"1*�0%+*O

var counts map[string]int
var countsLock sync.Mutex

�d)�,d�* d�d(+�'dSsync.MutexTd%/d�d�+))+*d�+)�%*�0%+*d%*d	+d�!��1/!d3!d3%((d$�2!
)1(0%,(!d#+.+10%*!/d0.5%*#d0+d���!//d0$!d/�)!d)�,Nd�* d3!d*!! d0+d�2+% d�+..1,0%*#d%0d�5
0.5%*#d0+d)+ %"5d+.d.!� d%0d�0d0$!d/�)!d0%)!M

�  d0$!d"+((+3%*#d�+ !d0+d0$!dmaind"1*�0%+*O

log.Println("Connecting to nsq...")
q, err := nsq.NewConsumer("votes", "counter", nsq.NewConfig())
if err != nil {
  fatal(err)
  return
}
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�$!dNewConsumerd"1*�0%+*d�((+3/d1/d0+d/!0d1,d�*d+�&!�0d0$�0d3%((d(%/0!*d+*d0$!dvotesd���
0+,%�Nd/+d3$!*dtwittervotesd,1�(%/$!/d�d2+0!d+*d0$�0d0+,%�Nd3!d��*d$�* (!d%0d%*d0$%/
,.+#.�)Md�"dNewConsumerd.!01.*/d�*d!..+.Nd3!Y((d1/!d+1.dfatald"1*�0%+*d0+d.!�+. d%0d�* 
.!01.*M

�!40Nd3!d�.!d#+%*#d0+d�  d0$!d�+ !d0$�0d$�* (!/d)!//�#!/dS2+0!/Td".+)d���O

q.AddHandler(nsq.HandlerFunc(func(m *nsq.Message) error {
  countsLock.Lock()
  defer countsLock.Unlock()
  if counts == nil {
    counts = make(map[string]int)
  }
  vote := string(m.Body)
  counts[vote]++
  return nil
}))

�!d��((d0$!dAddHandlerd)!0$+ d+*dnsq.Consumerd�* d,�//d%0d�d"1*�0%+*d0$�0d3%((d�!
��((! d"+.d!2!.5d)!//�#!d.!�!%2! d+*d0$!dvotesd0+,%�M

�$!*d�d2+0!d�+)!/d%*Nd0$!d"%./0d0$%*#d3!d +d%/d(+�'d0$!dcountsLockd)10!4Md�!40Nd3!d !"!.
0$!d1*(+�'%*#d+"d0$!d)10!4d"+.d3$!*d0$!d"1*�0%+*d!4%0/Md�$%/d�((+3/d1/d0+d�!d/1.!d0$�0d3$%(!
NewConsumerd%/d.1**%*#Nd3!d�.!d0$!d+*(5d+*!/d�((+3! d0+d)+ %"5d0$!d)�,Pd+0$!./d3%((d$�2!
0+d3�%0d1*0%(d+1.d"1*�0%+*d!4%0/d�!"+.!d0$!5d��*d1/!d%0Md��((/d0+d0$!dLockd)!0$+ d�(+�'
!4!�10%+*d3$%(!d0$!d(+�'d%/d%*d,(��!Nd�* d%0d+*(5d�+*0%*1!/d3$!*d0$!d(+�'d%/d.!(!�/! d�5d�d��((
0+dUnlockMd�$%/d%/d3$5d%0Y/d2%0�(d0$�0d!2!.5dLockd��((d$�/d�*dUnlockd�+1*0!.,�.0Pd+0$!.3%/!N
3!d3%((d !� (+�'d+1.d,.+#.�)M

�2!.5d0%)!d3!d.!�!%2!d�d2+0!Nd3!d�$!�'d3$!0$!.dcountsd%/dnild�* d)�'!d�d*!3d)�,d%"d%0d%/
�!��1/!d+*�!d0$!d �0���/!d$�/d�!!*d1, �0! d3%0$d0$!d(�0!/0d.!/1(0/Nd3!d3�*0d0+d.!/!0
!2!.50$%*#d�* d/0�.0d�0d6!.+Md�%*�((5Nd3!d%*�.!�/!d0$!dintd2�(1!d�5d+*!d"+.d0$!d#%2!*d'!5d�* 
.!01.*dnilNd%* %��0%*#d*+d!..+./M

�(0$+1#$d3!d$�2!d�.!�0! d+1.d���d�+*/1)!.d�* d�  ! d+1.d$�* (!.d"1*�0%+*Nd3!d/0%((
*!! d0+d�+**!�0d0+d0$!d���d/!.2%�!Nd3$%�$d3!d3%((d +d�5d�  %*#d0$!d"+((+3%*#d�+ !O

if err := q.ConnectToNSQLookupd("localhost:4161");
 err !=nil {
  fatal(err)
  return
}
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�0d%/d%),+.0�*0d0+d*+0!d0$�0d3!d�.!d��01�((5d�+**!�0%*#d0+d0$!d
���d,+.0d+"
0$!dnsqlookupdd%*/0�*�!d.�0$!.d0$�*d���d%*/0�*�!/Pd0$%/d��/0.��0%+*
)!�*/d0$�0d+1.d,.+#.�)d +!/*Y0d*!! d0+d'*+3d3$!.!d0$!d)!//�#!/d�.!
�+)%*#d".+)d%*d+. !.d0+d�+*/1)!d0$!)Md�"d3!d"�%(d0+d�+**!�0d0+d0$!d/!.2!.
S"+.d%*/0�*�!Nd%"d3!d"+.#!0d0+d/0�.0d%0TNd3!Y((d#!0d�*d!..+.Nd3$%�$d3!d.!,+.0d0+
+1.d"�0�(d"1*�0%+*d�!"+.!d%))! %�0!(5d.!01.*%*#M

.HHSLQJ�WKH�GDWDEDVH�XSGDWHG
�1.d�+ !d3%((d(%/0!*d+10d"+.d2+0!/d�* d'!!,d�d)�,d+"d0$!d.!/1(0/d%*d0$!d)!)+.5Nd�10d0$�0
%*"+.)�0%+*d%/d0.�,,! d%*/% !d+1.d,.+#.�)d/+d"�.Md�!40Nd3!d*!! d0+d�  d0$!d�+ !d0$�0d3%((
,!.%+ %��((5d,1/$d0$!d.!/1(0/d0+d0$!d �0���/!Md�  d0$!d"+((+3%*#ddoCountd"1*�0%+*O

func doCount(countsLock *sync.Mutex, counts *map[string]int, pollData
*mgo.Collection) {
  countsLock.Lock()
  defer countsLock.Unlock()
  if len(*counts) == 0 {
    log.Println("No new votes, skipping database update")
    return
  }
  log.Println("Updating database...")
  log.Println(*counts)
  ok := true
  for option, count := range *counts {
    sel := bson.M{"options": bson.M{"$in":
     []string{option}}}
    up := bson.M{"$inc": bson.M{"results." +
     option:count}}
    if _, err := pollData.UpdateAll(sel, up); err != nil {
      log.Println("failed to update:", err)
      ok = false
    }
  }
  if ok {
    log.Println("Finished updating database...")
    *counts = nil // reset counts
  }
}

�$!*d+1.ddoCountd"1*�0%+*d.1*/Nd0$!d"%./0d0$%*#d3!d +d%/d(+�'dcountsLockd�* d !"!.d%0/
1*(+�'%*#Md�!d0$!*d�$!�'d0+d/!!d3$!0$!.d0$!.!d�.!d�*5d2�(1!/d%*d0$!dcountsd)�,Md�"d0$!.!
�.!*Y0Nd3!d&1/0d(+#d0$�0d3!Y.!d/'%,,%*#d0$!d1, �0!d�* d3�%0d"+.d*!40d0%)!M
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�!d�.!d0�'%*#d�((d�.#1)!*0/d%*d�/d,+%*0!./dS*+0!d0$!d*d�$�.��0!.d�!"+.!d0$!d05,!d*�)!T
�!��1/!d3!d3�*0d0+d�!d/1.!d0$�0d3!d�.!d%*0!.��0%*#d3%0$d0$!d1* !.(5%*#d �0�d%0/!("d�* d*+0d�
�+,5d+"d%0Md�+.d!4�),(!Nd0$!d*counts = nild(%*!d3%((d��01�((5d.!/!0d0$!d1* !.(5%*#d)�,d0+
nild.�0$!.d0$�*d&1/0d%*2�(% �0!d+1.d(+��(d�+,5d+"d%0Md�"d0$!.!d�.!d/+)!d2+0!/Nd3!d%0!.�0!d+2!.
0$!dcountsd)�,Nd,1((%*#d+10d0$!d+,0%+*d�* d0$!d*1)�!.d+"d2+0!/dS/%*�!d0$!d(�/0d1, �0!TNd�* 
1/!d/+)!d�+*#+��d)�#%�d0+d1, �0!d0$!d.!/1(0/M

�+*#+��d/0+.!/d����dS/$+.0d"+.d�%*�.5`����Td +�1)!*0/d%*0!.*�((5N
3$%�$d�.!d!�/%!.d0+d0.�2!./!d0$�*d*+.)�(d����d +�1)!*0/Nd�* d0$�0d%/d3$5
0$!dmgod,��'�#!d�+)!/d3%0$d0$!dmgo/bsond!*�+ %*#d,��'�#!Md�$!*d1/%*#
mgoNd3!d3%((d+"0!*d1/!dbsond05,!/Nd/1�$d�/d0$!dbson.Md)�,Nd0+d !/�.%�!
�+*�!,0/d"+.d�+*#+��M

�!d"%./0d�.!�0!d0$!d/!(!�0+.d"+.d+1.d1, �0!d+,!.�0%+*d1/%*#d0$!dbson.Md/$+.0�10d05,!Nd3$%�$
%/d/%)%(�.d0+d�.!�0%*#dmap[string]interface{}d05,!/Md�$!d/!(!�0+.d3!d�.!�0!d$!.!d3%((
(++'d/+)!0$%*#d(%'!d0$%/O

{
  "options": {
    "$in": ["happy"]
  }
}

�*d�+*#+��Nd0$!d,.!�! %*#d����d/,!�%"%!/d0$�0d3!d3�*0d0+d/!(!�0d,+((/d3$!.!d"happy"d%/
+*!d+"d0$!d%0!)/d%*d0$!doptionsd�..�5M

�!40Nd3!d1/!d0$!d/�)!d0!�$*%-1!d0+d#!*!.�0!d0$!d1, �0!d+,!.�0%+*Nd3$%�$d(++'/d/+)!0$%*#
(%'!d0$%/O

{
  "$inc": {
    "results.happy": 3
  }
}

�*d�+*#+��Nd0$!d,.!�! %*#d����d/,!�%"%!/d0$�0d3!d3�*0d0+d%*�.!�/!d0$!dresults.happy
"%!( d�5d0$.!!Md�"d0$!.!d%/d*+dresultsd)�,d%*d0$!d,+((Nd+*!d3%((d�!d�.!�0! Nd�* d%"d0$!.!d%/d*+
happyd'!5d%*/% !dresultsNd6!.+d3%((d�!d�//1)! M

�!d0$!*d��((d0$!dUpdateAlld)!0$+ d%*d+1.dpollsDatad-1!.5d0+d%//1!d0$!d�+))�* d0+d0$!
 �0���/!Nd3$%�$d3%((d%*d01.*d1, �0!d!2!.5d,+((d0$�0d)�0�$!/d0$!d/!(!�0+.dS�+*0.�/0d0$%/d0+d0$!
Updated)!0$+ Nd3$%�$d3%((d1, �0!d+*(5d+*!TMd�"d/+)!0$%*#d#+!/d3.+*#Nd3!d.!,+.0d%0d�* d/!0
0$!dokd�++(!�*d0+dfalseMd�"d�((d#+!/d3!((Nd3!d/!0d0$!dcountsd)�,d0+d*%(Nd/%*�!d3!d3�*0d0+
.!/!0d0$!d�+1*0!.M
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�!d�.!d#+%*#d0+d/,!�%"5dupdateDurationd�/d�d�+*/0�*0d�0d0$!d0+,d+"d0$!d"%(!Nd3$%�$d3%((
)�'!d%0d!�/5d"+.d1/d0+d�$�*#!d3$!*d3!d�.!d0!/0%*#d+1.d,.+#.�)Md�  d0$!d"+((+3%*#d�+ !
��+2!d0$!dmaind"1*�0%+*O

const updateDuration = 1 * time.Second

�!40Nd3!d3%((d�  dtime.Tickerd�* d)�'!d/1.!d+1.ddoCountd"1*�0%+*d#!0/d��((! d%*d0$!
/�)!dselectd�(+�'d0$�0d3!d1/!d3$!*d.!/,+* %*#d0+d�0.(`B`�M

5HVSRQGLQJ�WR�&WUO���&
�$!d(�/0d0$%*#d0+d +d�!"+.!d+1.d,.+#.�)d%/d.!� 5d%/d/!0d1,d�d/!(!�0d�(+�'d0$�0d,!.%+ %��((5
��((/ddoCountd�* d�!d/1.!d0$�0d+1.dmaind"1*�0%+*d3�%0/d"+.d+,!.�0%+*/d0+d�+),(!0!d�!"+.!
!4%0%*#Nd(%'!d3!d % d%*d+1.dtwittervotesd,.+#.�)Md�  d0$!d"+((+3%*#d�+ !d�0d0$!d!* d+"
0$!dmaind"1*�0%+*O

ticker := time.NewTicker(updateDuration)
 termChan := make(chan os.Signal, 1)
signal.Notify(termChan, syscall.SIGINT, syscall.SIGTERM,syscall.SIGHUP)
for {
  select {
  case <-ticker.C:
   doCount(&countsLock, &counts,pollData)  case <- termChan:ticker.Stop()
    q.Stop()
  case <-q.StopChan:
    // finished
    return
  }
}

�$! time.Tickerd"1*�0%+*d%/d�d05,!d0$�0d#%2!/d1/d�d�$�**!(dS2%�d0$!dCd"%!( Td+*d3$%�$d0$!
�1..!*0d0%)!d%/d/!*0d�0d0$!d/,!�%"%! d%*0!.2�(dS%*d+1.d��/!NdupdateDurationTMd�!d1/!d0$%/d%*d�
selectd�(+�'d0+d��((d+1.ddoCountd"1*�0%+*d3$%(!dtermChand�* dq.StopChand�.!d-1%!0M

�+d$�* (!d0!.)%*�0%+*Nd3!d$�2!d!),(+5! d�d/(%#$0(5d %""!.!*0d0��0%�d0$�*d�!"+.!Md�!d0.�,d0$!
0!.)%*�0%+*d!2!*0Nd3$%�$d3%((d��1/!d�d/%#*�(d0+d#+d +3*dtermChand3$!*d3!d$%0d�0.(dDd�M
�!40Nd3!d/0�.0d�*d%*"%*%0!d(++,Nd%*/% !d3$%�$d3!d1/!d0$!dselectd/0.1�01.!d0+d�((+3d1/d0+d.1*
0$!d�+ !d%"d3!d.!�!%2!d/+)!0$%*#d+*d!%0$!.dtermChand+.dStopChand+"d0$!d�+*/1)!.M
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�*d"��0Nd3!d3%((d+*(5d!2!.d#!0d�dtermChand/%#*�(d"%./0d%*d.!/,+*/!d0+d�d�0.(dDd�d,.!//Nd�0d3$%�$
,+%*0d3!d/0+,dtime.Tickerd�* d�/'d0$!d�+*/1)!.d0+d/0+,d(%/0!*%*#d"+.d2+0!/Md�4!�10%+*
0$!*d.!b!*0!./d0$!d(++,d�* d�(+�'/d1*0%(d0$!d�+*/1)!.d.!,+.0/d0$�0d%0d$�/d%* !! d/0+,,! d�5
/%#*�(%*#d+*d%0/dStopChand"1*�0%+*Md�$!*d0$�0d$�,,!*/Nd3!Y.!d +*!d�* d3!d!4%0Nd�0d3$%�$
,+%*0d+1.d !"!..! d/0�0!)!*0d.1*/Nd3$%�$Nd%"d5+1d.!)!)�!.Nd0% %!/d1,d0$!d �0���/!d/!//%+*M

5XQQLQJ�RXU�VROXWLRQ
�0Y/d0%)!d0+d/!!d+1.d�+ !d%*d��0%+*Md�*/1.!d0$�0d5+1d$�2!dnsqlookupdNdnsqdNd�* dmongod
.1**%*#d%*d/!,�.�0!d0!.)%*�(d3%* +3/d3%0$d0$!d"+((+3%*#O

    QVTORRNXSG
    QVTG���ORRNXSG�WFS�DGGUHVV ��������������
    PRQJRG���GESDWK���GE

�"d5+1d$�2!*Y0d�(.!� 5d +*!d/+Nd)�'!d/1.!d0$!dtwittervotesd,.+#.�)d%/d.1**%*#d0++M
�$!*Nd%*d0$!dcounterd"+( !.Nd�1%( d�* d.1*d+1.d�+1*0%*#d,.+#.�)O

    JR�EXLOG��R�FRXQWHU
    ��FRXQWHU

�+1d/$+1( d/!!d�d,!.%+ %�d+10,10d !/�.%�%*#d3$�0d3+.'dcounterd%/d +%*#Nd/1�$d�/d0$!
"+((+3%*#O

    1R�QHZ�YRWHV��VNLSSLQJ�GDWDEDVH�XSGDWH
    8SGDWLQJ�GDWDEDVH���
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�$!d'!5d%/d�(/+d�*dinterface{}Md�$%/d)!�*/d3!d�.!d*+0d.!/0.%�0! d0+d1/%*#d+*(5d/0.%*#/d�/
0$!d'!5Nd3$%�$d%/d#++ d*!3/d3$!*d5+1d�+*/% !.d$+3d %/,�.�0!d�+ !d)%#$0d3!((d�00!),0d0+
/!0d2�(1!/d3%0$d0$!d/�)!d*�)!d%*d0$!d/�)!d�+*0!40Nd3$%�$d3+1( d�.!�0!d,.+�(!)/M

�*/0!� Nd�d,�00!.*d+"d�d)+.!d/0��(!d3�5d+"d'!5%*#d2�(1!/d%/d!)!.#%*#d".+)d0$!d	+
�+))1*%05dS�* d%/d�(.!� 5d1/! d%*d/+)!d,(��!/d%*/% !d0$!d/0�* �. d(%�.�.5TMd�!d�.!d#+%*#
0+d�.!�0!d�d/%),(!dS,.%2�0!Tdstructd"+.d+1.d'!5/d�* d�d$!(,!.d)!0$+ d%*d+. !.d0+d#!0d0$!
2�(1!d+10d+"d0$!d�+*0!40M

�  d0$!d!//!*0%�(d)%*%)�(dmain.god"%(!d%*/% !d�d*!3dapid"+( !.O

package main
func main(){}

�  d�d*!3d05,!d��((! dcontextKeyO

type contextKey struct {
  name string
}

�$%/d/0.1�01.!d�+*0�%*/d+*(5d0$!d*�)!d+"d0$!d'!5Nd�10d,+%*0!./d0+d%0d3%((d.!)�%*d1*%-1!d!2!*
%"d0$!dnamed"%!( d%/d0$!d/�)!d%*d03+d'!5/Md�!40Nd3!d�.!d#+%*#d0+d�  d�d'!5d0+d/0+.!d+1.d���
'!5d2�(1!d%*O

var contextKeyAPIKey = &contextKey{"api-key"}

�0d%/d#++ d,.��0%�!d0+d#.+1,d.!(�0! d2�.%��(!/d0+#!0$!.d3%0$d�d�+))+*d,.!"%4Pd%*d+1.d��/!Nd3!
��*d/0�.0d0$!d*�)!d�((d+"d+1.d�+*0!40d'!5d05,!/d3%0$d0$!dcontextKeyd,.!"%4Md
!.!Nd3!d$�2!
�.!�0! d�d'!5d��((! dcontextKeyAPIKeyNd3$%�$d%/d�d,+%*0!.d0+d�dcontextKeyd05,!Nd/!00%*#
0$!d*�)!d�/dapi-keyM

�!40Nd3!d�.!d#+%*#d0+d3.%0!d�d$!(,!.d0$�0d3%((Nd#%2!*d�d�+*0!40Nd!40.��0d0$!d'!5O

func APIKey(ctx context.Context) (string, bool) {
 key, ok := ctx.Value(contextKeyAPIKey).(string)
 return key, ok
}

�$!d"1*�0%+*d0�'!/dcontext.Contextd�* d.!01.*/d0$!d���d'!5d/0.%*#d�(+*#d3%0$d�*dokd�++(
%* %��0%*#d3$!0$!.d0$!d'!5d3�/d/1��!//"1((5d+�0�%*! d�* d��/0d0+d�d/0.%*#d+.d*+0Md�"d0$!d'!5d%/
)%//%*#Nd+.d%"d%0Y/d0$!d3.+*#d05,!Nd0$!d/!�+* d.!01.*d�.#1)!*0d3%((d�!d"�(/!Nd�10d+1.d�+ !d3%((
*+0d,�*%�M
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�+0!d0$�0dcontextKeyd�* dcontextKeyAPIKeyd�.!d%*0!.*�(dS0$!5d/0�.0d3%0$d�d(+3!.��/!
(!00!.Td�10dAPIKeyd3%((d�!d!4,+.0! Md�*dmaind,��'�#!/Nd0$%/d +!/*Y0d.!�((5d)�00!.Nd�10d%"d5+1
3!.!d3.%0%*#d�d,��'�#!Nd%0Y/d*%�!d0+d'*+3d0$�0d0$!d�+),(!4%05d+"d$+3d5+1d�.!d/0+.%*#d�* 
!40.��0%*#d �0�d".+)d�d�+*0!40d%/d$%  !*d".+)d1/!./M

:UDSSLQJ�KDQGOHU�IXQFWLRQV
�!d�.!d#+%*#d0+d10%(%6!d+*!d+"d0$!d)+/0d2�(1��(!d,�00!.*/d0+d(!�.*d3$!*d�1%( %*#d/!.2%�!/
�* d3!�/%0!/d%*d	+Nd/+)!0$%*#d3!d�(.!� 5d!4,(+.! d�d(%00(!d%* Chapter 2Nd�  %*#`�/!.
���+1*0/Od3.�,,%*#d$�* (!./Md�!d$�2!d/!!*d$+3d3!d��*d3.�,dhttp.Handlerd05,!/d0+d.1*
�+ !d�!"+.!d�* d�"0!.d+1.d)�%*d$�* (!./d!4!�10!Nd�* d3!d�.!d#+%*#d0+d�,,(5d0$!d/�)!
0!�$*%-1!d0+dhttp.HandlerFuncd"1*�0%+*d�(0!.*�0%2!/M

$3,�NH\V
�+/0d3!�d���/d.!-1%.!d�(%!*0/d0+d.!#%/0!.d�*d���d'!5d"+.d0$!%.d�,,(%��0%+*Nd3$%�$d0$!5d�.!
�/'! d0+d/!* d�(+*#d3%0$d!2!.5d.!-1!/0Md�1�$d'!5/d$�2!d)�*5d,1.,+/!/Nd.�*#%*#d".+)
/%),(5d% !*0%"5%*#d3$%�$d�,,d0$!d.!-1!/0/d�.!d�+)%*#d".+)d0+d�  .!//%*#d�10$+.%6�0%+*
�+*�!.*/d%*d/%01�0%+*/d3$!.!d/+)!d�,,/d�.!d+*(5d��(!d0+d +d(%)%0! d0$%*#/d��/! d+*d3$�0d�
1/!.d$�/d�((+3! Md�$%(!d3!d +*Y0d��01�((5d*!! d0+d%),(!)!*0d���d'!5/d"+.d+1.d�,,(%��0%+*N
3!d�.!d#+%*#d0+d�/'d�(%!*0/d0+d,.+2% !d+*!Nd3$%�$d3%((d�((+3d1/d0+d�  d�*d%),(!)!*0�0%+*
(�0!.Nd3$%(!d'!!,%*#d0$!d%*0!."��!d�+*/0�*0M

�!d�.!d#+%*#d0+d�  d+1.d"%./0dHandlerFuncd3.�,,!.d"1*�0%+*d��((! dwithAPIKeyd0+d0$!
�+00+)d+"dmain.goO

func withAPIKey(fn http.HandlerFunc) http.HandlerFunc {
  return func(w http.ResponseWriter, r *http.Request) {
    key := r.URL.Query().Get("key")
    if !isValidAPIKey(key) {
      respondErr(w, r, http.StatusUnauthorized, "invalid
       API key")
      return
    }
    ctx := context.WithValue(r.Context(),
     contextKeyAPIKey, key)
    fn(w, r.WithContext(ctx))
  }
}
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�/d5+1d��*d/!!Nd+1.dwithAPIKeyd"1*�0%+*d�+0$d0�'!/d�*dhttp.HandlerFuncd05,!d�/d�*
�.#1)!*0d�* d.!01.*/d+*!Pd0$%/d%/d3$�0d3!d)!�*d�5d3.�,,%*#d%*d0$%/d�+*0!40M
�$!dwithAPIKeyd"1*�0%+*d.!(%!/d+*d�d*1)�!.d+"d+0$!.d"1*�0%+*/d0$�0d3!d�.!d5!0d0+d3.%0!Nd�10
5+1d��*d�(!�.(5d/!!d3$�0Y/d#+%*#d+*Md�1.d"1*�0%+*d%))! %�0!(5d.!01.*/d�
*!3dhttp.HandlerFuncd05,!d0$�0d,!."+.)/d�d�$!�'d"+.d0$!dkeyd-1!.5d,�.�)!0!.d�5
��((%*#disValidAPIKeyMd�"d0$!d'!5d%/d !!)! d%*2�(% dS�5d0$!d.!01.*d+"dfalseTNd3!d.!/,+* 
3%0$d�*dinvalid API keyd!..+.Pd+0$!.3%/!Nd3!d,10d0$!d'!5d%*0+d0$!d�+*0!40d�* d��((d0$!
*!40d$�* (!.Md�+d1/!d0$%/d3.�,,!.Nd3!d/%),(5d,�//d�*dhttp.HandlerFuncd05,!d%*0+d0$%/
"1*�0%+*d%*d+. !.d0+d!*��(!d0$!dkeyd,�.�)!0!.d�$!�'Md�%*�!d%0d.!01.*/
�*dhttp.HandlerFuncd05,!d0++Nd0$!d.!/1(0d��*d0$!*d�!d,�//! d+*d0+d+0$!.d3.�,,!./d+.
#%2!*d %.!�0(5d0+d0$!dhttp.HandleFuncd"1*�0%+*d0+d��01�((5d.!#%/0!.d%0d�/d0$!d$�* (!.d"+.d�
,�.0%�1(�.d,�0$d,�00!.*M

�!0Y/d�  d+1.disValidAPIKeyd"1*�0%+*d*!40O

func isValidAPIKey(key string) bool {
  return key == "abc123"
}

�+.d*+3Nd3!d�.!d/%),(5d#+%*#d0+d$�. �+ !d0$!d���d'!5d�/dabc123Pd�*50$%*#d!(/!d3%((
.!01.*dfalsed�* d0$!.!"+.!d�!d�+*/% !.! d%*2�(% Md��0!.Nd3!d��*d)+ %"5d0$%/d"1*�0%+*d0+
�+*/1(0d�d�+*"%#1.�0%+*d"%(!d+.d �0���/!d0+d�$!�'d0$!d�10$!*0%�%05d+"d�d'!5d3%0$+10d�""!�0%*#
$+3d3!d1/!d0$!disValidAPIKeyd)!0$+ d+.d0$!dwithAPIKeyd3.�,,!.M

&URVV�RULJLQ�UHVRXUFH�VKDULQJ
�$!d/�)!b+.%#%*d/!�1.%05d,+(%�5d)�* �0!/d0$�0d����d.!-1!/0/d%*d3!�d�.+3/!./d�!d�((+3! 
+*(5d"+.d/!.2%�!/d$+/0! d+*d0$!d/�)!d +)�%*Nd3$%�$d3+1( d)�'!d+1.d���d"�%.(5d(%)%0! 
/%*�!d3!d3+*Y0d*!�!//�.%(5d�!d$+/0%*#d�((d+"d0$!d3!�/%0!/d0$�0d1/!d+1.d3!�d/!.2%�!Md�$!
����dS�.+//_+.%#%*`.!/+1.�!`/$�.%*#Td0!�$*%-1!d�%.�1)*�2%#�0!/d0$!d/�)!b+.%#%*d,+(%�5N
�((+3%*#d1/d0+d�1%( d�d/!.2%�!d��,��(!d+"d/!.2%*#d3!�/%0!/d$+/0! d+*d+0$!.d +)�%*/Md�+d +
0$%/Nd3!d/%),(5d$�2!d0+d/!0d0$!dAccess-Control-Allow-Origind$!� !.d%*d.!/,+*/!d0+d*M
�$%(!d3!Y.!d�0d%0Nd/%*�!d3!Y.!d#+%*#d0+d1/!d0$!dLocationd$!� !.d%*d+1.d�.!�0!d,+((d��((d–d3!Y((
�((+3d0$%/d$!� !.d0+d�!d���!//%�(!d�5d0$!d�(%!*0d0++Nd3$%�$d��*d�!d +*!d�5d(%/0%*#d%0d%*
0$!dAccess-Control-Expose-Headersd$!� !.Md�  d0$!d"+((+3%*#d�+ !d0+dmain.goO

func withCORS(fn http.HandlerFunc) http.HandlerFunc {
  return func(w http.ResponseWriter, r *http.Request) {
    w.Header().Set("Access-Control-Allow-Origin", "*")
    w.Header().Set("Access-Control-Expose-Headers",
     "Location")
    fn(w, r)
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  }
}

�$%/d%/d0$!d/%),(!/0d3.�,,!.d"1*�0%+*d5!0Pd%0d&1/0d/!0/d0$!d�,,.+,.%�0!d$!� !.d+*d0$!
ResponseWriterd05,!d�* d��((/d0$!d/,!�%"%! dhttp.HandlerFuncd05,!M

�*d0$%/d�$�,0!.Nd3!d�.!d$�* (%*#d����d!4,(%�%0(5d/+d3!d��*d1* !./0�* 
!4��0(5d3$�0d%/d#+%*#d+*Pd"+.d.!�(d,.+ 1�0%+*d�+ !Nd5+1d/$+1( d�+*/% !.
!),(+5%*#d�*d+,!*d/+1.�!d/+(10%+*Nd/1�$d�/dhttps://github.com/faster
ness/corsM
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�+3d0$�0d3!d��*d�!d/1.!d0$�0d�d.!-1!/0d$�/d�d2�(% d���d'!5d�* d%/d����b�+),(%�*0Nd3!
)1/0d�+*/% !.d$+3d$�* (!./d3%((d�+**!�0d0+d0$!d �0���/!Md�*!d+,0%+*d%/d0+d$�2!d!��$
$�* (!.d %�(d%0/d+3*d�+**!�0%+*Nd�10d0$%/d%/*Y0d2!.5d���dS�+*W0`�!,!�0`�+1./!("Td�* d(!�2!/
.++)d"+.d,+0!*0%�((5d!..+*!+1/d�+ !Nd/1�$d�/d�+ !d0$�0d"+.#!0/d0+d�(+/!d�d �0���/!d/!//%+*
+*�!d%0d%/d"%*%/$! d3%0$d%0Md�0d�(/+d)!�*/d0$�0d%"d3!d3�*0! d0+d�$�*#!d$+3d3!d�+**!�0! d0+
0$!d �0���/!dS,!.$�,/d3!d3�*0d0+d1/!d�d +)�%*d*�)!d%*/0!� d+"d�d$�. �+ ! d��d�  .!//TN
3!d)%#$0d$�2!d0+d)+ %"5d+1.d�+ !d%*d)�*5d,(��!/Nd.�0$!.d0$�*d+*!M

�*/0!� Nd3!d3%((d�.!�0!d�d*!3d05,!d0$�0d!*��,/1(�0!/d�((d0$!d !,!* !*�%!/d"+.d+1.d$�* (!./
�* d�+*/0.1�0d%0d3%0$d�d �0���/!d�+**!�0%+*d%*dmain.goM

�.!�0!d�d*!3d05,!d��((! dServerO

// Server is the API server.
type Server struct {
  db *mgo.Session
}

�1.d$�* (!.d"1*�0%+*/d3%((d�!d)!0$+ /d+"d0$%/d/!.2!.Nd3$%�$d%/d$+3d0$!5d3%((d�!d��(!d0+
���!//d0$!d �0���/!d/!//%+*M

5HVSRQGLQJ
�d�%#d,�.0d+"d�*5d���d%/d.!/,+* %*#d0+d.!-1!/0/d3%0$d�d�+)�%*�0%+*d+"d/0�01/d�+ !/Nd �0�N
!..+./Nd�* d/+)!0%)!/d$!� !./d–d0$!dnet/httpd,��'�#!d)�'!/d�((d+"d0$%/d2!.5d!�/5d0+d +M
�*!d+,0%+*d3!d$�2!Nd3$%�$d.!)�%*/d0$!d�!/0d+,0%+*d"+.d0%*5d,.+&!�0/d+.d!2!*d0$!d!�.(5d/0�#!/
+"d�%#d,.+&!�0/Nd%/d0+d&1/0d�1%( d0$!d.!/,+*/!d�+ !d %.!�0(5d%*/% !d0$!d$�* (!.M
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�/d0$!d*1)�!.d+"d$�* (!./d#.+3/Nd$+3!2!.Nd3!d3%((d!* d1,d 1,(%��0%*#d�d(+0d+"d�+ !d�* 
/,.%*'(%*#d.!,.!/!*0�0%+*d !�%/%+*/d�((d+2!.d+1.d,.+&!�0Md�d)+.!d/��(��(!d�,,.+��$d%/d0+
��/0.��0d0$!d.!/,+*/!d�+ !d%*0+d$!(,!.d"1*�0%+*/M

�+.d0$!d"%./0d2!./%+*d+"d+1.d���Nd3!d�.!d#+%*#d0+d/,!�'d+*(5d����Nd�10d3!d3�*0d0$!
"(!4%�%(%05d0+d�  d+0$!.d.!,.!/!*0�0%+*/d(�0!.d%"d3!d*!! d0+M

�.!�0!d�d*!3d"%(!d��((! drespond.god�* d�  d0$!d"+((+3%*#d�+ !O

func decodeBody(r *http.Request, v interface{}) error {
  defer r.Body.Close()
  return json.NewDecoder(r.Body).Decode(v)
}
func encodeBody(w http.ResponseWriter, r *http.Request, v  interface{})
error {
  return json.NewEncoder(w).Encode(v)
}

�$!/!d03+d"1*�0%+*/d��/0.��0d0$!d !�+ %*#d�* d!*�+ %*#d+"d �0�d".+)d�* d0+d0$!dRequest
�* dResponseWriterd+�&!�0/Nd.!/,!�0%2!(5Md�$!d !�+ !.d�(/+d�(+/!/d0$!d.!-1!/0d�+ 5N
3$%�$d%/d.!�+))!* ! Md�(0$+1#$d3!d$�2!*Y0d�  ! d)1�$d"1*�0%+*�(%05d$!.!Nd%0d)!�*/d0$�0
3!d +d*+0d*!! d0+d)!*0%+*d����d�*53$!.!d!(/!d%*d+1.d�+ !Nd�* d%"d3!d !�% !d0+d�  
/1,,+.0d"+.d+0$!.d.!,.!/!*0�0%+*/d+.d/3%0�$d0+d�d�%*�.5d,.+0+�+(d%*/0!� Nd3!d+*(5d*!! d0+
0+1�$d0$!/!d03+d"1*�0%+*/M

�!40Nd3!d�.!d#+%*#d0+d�  d�d"!3d)+.!d$!(,!./d0$�0d3%((d)�'!d.!/,+* %*#d!2!*d!�/%!.Md�*
respond.goNd�  d0$!d"+((+3%*#d�+ !O

func respond(w http.ResponseWriter, r *http.Request,
 status int, data interface{}) {
  w.WriteHeader(status)
  if data != nil {
    encodeBody(w, r, data)
  }
}

�$%/d"1*�0%+*d)�'!/d%0d!�/5d0+d3.%0!d0$!d/0�01/d�+ !d�* d/+)!d �0�d0+d0$!dResponseWriter
+�&!�0d1/%*#d+1.dencodeBodyd$!(,!.M


�* (%*#d!..+./d%/d�*+0$!.d%),+.0�*0d�/,!�0d0$�0d%/d3+.0$d��/0.��0%*#Md�  d0$!
"+((+3%*#drespondErrd$!(,!.O

func respondErr(w http.ResponseWriter, r *http.Request,
 status int, args ...interface{}) {
  respond(w, r, status, map[string]interface{}{
    "error": map[string]interface{}{



�4,+/%*#`��0�`�* `�1*�0%+*�(%05`0$.+1#$`�`����"1(`��0�`�!�`�!.2%�!`���

S`8=@`T

      "message": fmt.Sprint(args...),
    },
  })
}

�$%/d)!0$+ d#%2!/d1/d�*d%*0!."��!d/%)%(�.d0+d0$!drespondd"1*�0%+*Nd�10d0$!d �0�d3.%00!*d3%((
�!d!*2!(+,! d%*d�*derrord+�&!�0d%*d+. !.d0+d)�'!d%0d�(!�.d0$�0d/+)!0$%*#d3!*0d3.+*#M
�%*�((5Nd3!d��*d�  d�*d
���b!..+.b/,!�%"%�d$!(,!.d0$�0d3%((d#!*!.�0!d0$!d�+..!�0d)!//�#!d"+.
1/d1/%*#d0$!dhttp.StatusTextd"1*�0%+*d".+)d0$!d	+d/0�* �. d(%�.�.5O

func respondHTTPErr(w http.ResponseWriter, r *http.Request, status int) {
  respondErr(w, r, status, http.StatusText(status))
}

�+0!d0$�0d0$!/!d"1*�0%+*/d�.!d�((d +#d"++ Nd3$%�$d)!�*/d0$�0d0$!5d1/!d!��$d+0$!.dS�/d%*N
!�0%*#d5+1.d+3*d +#d"++ TNd3$%�$d%/d%),+.0�*0d/%*�!d3!d3�*0d��01�(d.!/,+* %*#d0+d$�,,!*
%*d+*(5d+*!d,(��!d"+.d%"dS+.d)+.!d(%'!(5Nd3$!*Td3!d*!! d0+d)�'!d�$�*#!/M

8QGHUVWDQGLQJ�WKH�UHTXHVW
�$!dhttp.Requestd+�&!�0d#%2!/d1/d���!//d0+d!2!.5d,%!�!d+"d%*"+.)�0%+*d3!d)%#$0d*!! 
��+10d0$!d1* !.(5%*#d
���d.!-1!/0Pd0$!.!"+.!Nd%0d%/d3+.0$d#(�*�%*#d0$.+1#$d0$!dnet/http
 +�1)!*0�0%+*d0+d.!�((5d#!0d�d"!!(d"+.d%0/d,+3!.Md�4�),(!/d%*�(1 !Nd�10d�.!d*+0d(%)%0! d0+N
0$!d"+((+3%*#O

�$!d���Nd,�0$Nd�* d-1!.5d/0.%*#
�$!d
���d)!0$+ 
�++'%!/
�%(!/
�+.)d2�(1!/
�$!d.!"!..!.d�* d1/!.d�#!*0d+"d.!-1!/0!.
��/%�d�10$!*0%��0%+*d !0�%(/
�$!d.!-1!/0d�+ 5
�$!d$!� !.d%*"+.)�0%+*
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�$!.!d�.!d�d"!3d0$%*#/d%0d +!/*Y0d�  .!//Nd3$%�$d3!d*!! d0+d!%0$!.d/+(2!d+1./!(2!/d+.d(++'d0+
�*d!40!.*�(d,��'�#!d0+d$!(,d1/d3%0$Md���d,�0$d,�./%*#d%/d+*!d/1�$d!4�),(!d–d3$%(!d3!d��*
���!//d�d,�0$dS/1�$d�/d/people/1/books/2Td�/d�d/0.%*#d2%�d0$!dhttp.Request
05,!Y/dURL.Pathd"%!( Nd0$!.!d%/d*+d!�/5d3�5d0+d,1((d+10d0$!d �0�d!*�+ ! d%*d0$!d,�0$Nd/1�$d�/
0$!d,!+,(!d��d+"d1d+.d0$!d�++'d��d+"dd2M

�d"!3d,.+&!�0/d +d�d#++ d&+�d+"d�  .!//%*#d0$%/d,.+�(!)Nd/1�$d�/d	+3!�d+.
	+.%((6Y/dmuxd,��'�#!Md�$!5d(!0d5+1d)�,d,�0$d,�00!.*/d0$�0d�+*0�%*
,(��!$+( !./d"+.d2�(1!/d0$�0d0$!5d0$!*d,1((d+10d+"d0$!d+.%#%*�(d/0.%*#d�* 
)�'!d�2�%(��(!d0+d5+1.d�+ !Md�+.d!4�),(!Nd5+1d��*d)�,d�d,�00!.*
+"d/users/{userID}/comments/{commentID}Nd3$%�$d3%((d)�,d,�0$/
/1�$d�/d/users/1/comments/2Md�*d5+1.d$�* (!.d�+ !Nd5+1d��*d0$!*d#!0
0$!d2�(1!/d�5d0$!d*�)!/d,(��! d%*/% !d0$!d�1.(5d�.��!/d.�0$!.d0$�*d$�2%*#
0+d,�./!d0$!d,�0$d5+1./!("M

�%*�!d+1.d*!! /d�.!d/%),(!Nd3!d�.!d#+%*#d0+d'*+�'d0+#!0$!.d�d/%),(!d,�0$b,�./%*#d10%(%05Pd3!
��*d�(3�5/d1/!d�d %""!.!*0d,��'�#!d(�0!.d%"d3!d$�2!d0+Nd�10d0$�0d3+1( d)!�*d�  %*#d�
 !,!* !*�5d0+d+1.d,.+&!�0M

�.!�0!d�d*!3d"%(!d��((! dpath.god�* d%*/!.0d0$!d"+((+3%*#d�+ !O

package main
import (
  "strings"
)
const PathSeparator = "/"
type Path struct {
  Path string
  ID   string
}
func NewPath(p string) *Path {
  var id string
  p = strings.Trim(p, PathSeparator)
  s := strings.Split(p, PathSeparator)
  if len(s) > 1 {
    id = s[len(s)-1]
    p = strings.Join(s[:len(s)-1], PathSeparator)
  }
  return &Path{Path: p, ID: id}
}
func (p *Path) HasID() bool {
  return len(p.ID) > 0
}
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�$%/d/%),(!d,�./!.d,.+2% !/d�dNewPathd"1*�0%+*d0$�0d,�./!/d0$!d/,!�%"%! d,�0$d/0.%*#d�* 
.!01.*/d�d*!3d%*/0�*�!d+"d0$!dPathd05,!Md�!� %*#d�* d0.�%(%*#d/(�/$!/d�.!d0.%))! 
S1/%*#dstrings.TrimTd�* d0$!d.!)�%*%*#d,�0$d%/d/,(%0dS1/%*#dstrings.SplitTd�5
0$!dPathSeparatord�+*/0�*0Nd3$%�$d%/d&1/0d�d"+.3�. d/(�/$Md�"d0$!.!d%/d)+.!d0$�*d+*!
/!#)!*0dSlen(s) > 1TNd0$!d(�/0d+*!d%/d�+*/% !.! d0+d�!d0$!d��Md�!d.!b/(%�!d0$!d/(%�!d+"
/0.%*#/d0+d/!(!�0d0$!d(�/0d%0!)d"+.d0$!d��d1/%*#ds[len(s)-1]d�* d0$!d.!/0d+"d0$!d%0!)/d"+.d0$!
.!)�%* !.d+"d0$!d,�0$d1/%*#ds[:len(s)-1]Md�*d0$!d/�)!d(%*!/Nd3!d�(/+d.!&+%*d0$!d,�0$
/!#)!*0/d3%0$d0$!dPathSeparatord�+*/0�*0d0+d"+.)d�d/%*#(!d/0.%*#d�+*0�%*%*#d0$!d,�0$
3%0$+10d0$!d��M

�$%/d/1,,+.0/d�*5dcollection/idd,�%.Nd3$%�$d%/d�((d3!d*!! d"+.d+1.d���Md�$!d"+((+3%*#
0��(!d/$+3/d0$!d/0�0!d+"d0$!dPathd05,!d"+.d0$!d#%2!*d+.%#%*�(d,�0$d/0.%*#O

�.%#%*�(`,�0$`/0.%*# ��0$ �� 
�/��

/ / nil false

/people/ people nil false

/people/1/ people 1 true

6HUYLQJ�RXU�$3,�ZLWK�RQH�IXQFWLRQ
�d3!�d/!.2%�!d%/d*+0$%*#d)+.!d0$�*d�d/%),(!d	+d,.+#.�)d0$�0d�%* /d0+d�d/,!�%"%�d
���
�  .!//d�* d,+.0d�* d/!.2!/d.!-1!/0/Nd/+d3!d#!0d0+d1/!d�((d+1.d�+))�* b(%*!d0++(d3.%0%*#
'*+3(! #!d�* d0!�$*%-1!/M

�!d�(/+d3�*0d0+d!*/1.!d0$�0d+1.dmaind"1*�0%+*d%/d�/d/%),(!d�* d)+ !/0d�/
,+//%�(!Nd3$%�$d%/d�(3�5/d�d#+�(d+"d�+ %*#Nd!/,!�%�((5d%*d	+M

�!"+.!d3.%0%*#d+1.dmaind"1*�0%+*Nd(!0Y/d(++'d�0d�d"!3d !/%#*d#+�(/d+"d+1.d���d,.+#.�)O

�!d/$+1( d�!d��(!d0+d/,!�%"5d0$!d
���d�  .!//d�* d,+.0d0+d3$%�$d+1.d���d(%/0!*/
�* d0$!d�  .!//d+"d0$!d�+*#+��d%*/0�*�!/d3%0$+10d$�2%*#d0+d.!�+),%(!d0$!
,.+#.�)dS0$.+1#$d�+))�* b(%*!d"(�#/T

�!d3�*0d0$!d,.+#.�)d0+d#.��!"1((5d/$10d +3*d3$!*d3!d0!.)%*�0!d%0Nd�((+3%*#d0$!
%*b"(%#$0d.!-1!/0/dS.!-1!/0/d0$�0d�.!d/0%((d�!%*#d,.+�!//! d3$!*d0$!d0!.)%*�0%+*
/%#*�(d%/d/!*0d0+d+1.d,.+#.�)Td0+d�+),(!0!
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�!d3�*0d0$!d,.+#.�)d0+d(+#d+10d/0�01/d1, �0!/d�* d.!,+.0d!..+./d,.+,!.(5

�0+,d0$!dmain.god"%(!Nd.!,(��!d0$!dmaind"1*�0%+*d,(��!$+( !.d3%0$d0$!d"+((+3%*#d�+ !O

func main() {
  var (
    addr  = flag.String("addr", ":8080", "endpoint
     address")
    mongo = flag.String("mongo", "localhost", "mongodb
     address")
  )
  log.Println("Dialing mongo", *mongo)
  db, err := mgo.Dial(*mongo)
  if err != nil {
    log.Fatalln("failed to connect to mongo:", err)
  }
  defer db.Close()
  s := &Server{
    db: db,
  }
  mux := http.NewServeMux()
  mux.HandleFunc("/polls/",
   withCORS(withAPIKey(s.handlePolls)))
  log.Println("Starting web server on", *addr)
  http.ListenAndServe(":8080", mux)
  log.Println("Stopping...")
}

�$%/d"1*�0%+*d%/d0$!d!*0%.!05d+"d+1.d���dmaind"1*�0%+*Md�$!d"%./0d0$%*#d3!d +d%/d/,!�%"5d03+
�+))�* b(%*!d"(�#/Ndaddrd�* dmongoNd3%0$d/+)!d/!*/%�(!d !"�1(0/d�* d�/'d0$!dflag
,��'�#!d0+d,�./!d0$!)Md�!d0$!*d�00!),0d0+d %�(d0$!d�+*#+��d �0���/!d�0d0$!d/,!�%"%! 
�  .!//Md�"d3!d�.!d1*/1��!//"1(Nd3!d��+.0d3%0$d�d��((d0+dlog.FatallnMd�//1)%*#d0$!
 �0���/!d%/d.1**%*#d�* d3!d�.!d��(!d0+d�+**!�0Nd3!d/0+.!d0$!d.!"!.!*�!d%*d0$!dddbd2�.%��(!
�!"+.!d !"!..%*#d0$!d�(+/%*#d+"d0$!d�+**!�0%+*Md�$%/d!*/1.!/d0$�0d+1.d,.+#.�)d,.+,!.(5
 %/�+**!�0/d�* d0% %!/d1,d�"0!.d%0/!("d3$!*d%0d!* /M

�!d�.!�0!d+1.d/!.2!.d�* d/,!�%"5d0$!d �0���/!d !,!* !*�5Md�!d�.!d��((%*#
+1.d/!.2!.dsNd3$%�$d/+)!d,!+,(!d0$%*'d%/d�d�� d,.��0%�!d�!��1/!d%0Y/
 %""%�1(0d0+d.!� d�+ !d.!"!..%*#d0+d�d/%*#(!d(!00!.d2�.%��(!d�* d'*+3d3$�0d%0
%/Md
+3!2!.Nd/%*�!d0$!d/�+,!d+"d0$%/d2�.%��(!d%/d/+d/)�((Nd3!d��*d�!d/1.!d0$�0
%0/d1/!d3%((d�!d2!.5d*!�.d0+d%0/d !"%*%0%+*Nd.!)+2%*#d0$!d,+0!*0%�(d"+.
�+*"1/%+*M
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�!d0$!*d�.!�0!d�d*!3dhttp.ServeMuxd+�&!�0Nd3$%�$d%/d�d.!-1!/0d)1(0%,(!4!.d,.+2% ! d�5
0$!d	+d/0�* �. d(%�.�.5Nd�* d.!#%/0!.d�d/%*#(!d$�* (!.d"+.d�((d.!-1!/0/d0$�0d�!#%*d3%0$
0$!d/polls/d,�0$Md�+0!d0$�0d0$!dhandlePollsd$�* (!.d%/d�d)!0$+ d+*d+1.d/!.2!.Nd�* d0$%/
%/d$+3d%0d3%((d�!d��(!d0+d���!//d0$!d �0���/!M

8VLQJ�KDQGOHU�IXQFWLRQ�ZUDSSHUV
�0d%/d3$!*d3!d��((dHandleFuncd+*d0$!dServeMuxd$�* (!.d0$�0d3!d�.!d)�'%*#d1/!d+"d+1.
$�* (!.d"1*�0%+*d3.�,,!./d3%0$d0$%/d(%*!O

withCORS(withAPIKey(handlePolls))

�%*�!d!��$d"1*�0%+*d0�'!/d�*dhttp.HandlerFuncd05,!d�/d�*d�.#1)!*0d�* d�(/+d.!01.*/d+*!N
3!d�.!d��(!d0+d�$�%*d0$!d!4!�10%+*d&1/0d�5d*!/0%*#d0$!d"1*�0%+*d��((/Nd�/d3!d$�2!d +*!
,.!2%+1/(5Md�+d3$!*d�d.!-1!/0d�+)!/d%*d3%0$d�d,�0$d,.!"%4d+"d/polls/Nd0$!d,.+#.�)d3%((
0�'!d0$!d"+((+3%*#d!4!�10%+*d,�0$O

�$!dwithCORSd"1*�0%+*d%/d��((! Nd3$%�$d/!0/d0$!d�,,.+,.%�0!d$!� !.M:M
�$!dwithAPIKeyd"1*�0%+*d%/d��((! d*!40Nd3$%�$d�$!�'/d0$!d.!-1!/0d"+.d�*d���d'!5;M
�* d��+.0/d%"d%0Y/d%*2�(% d+.d!(/!d��((/d0$!d*!40d$�* (!.d"1*�0%+*M
�$!dhandlePollsd"1*�0%+*d%/d0$!*d��((! Nd3$%�$d)�5d1/!d0$!d$!(,!.d"1*�0%+*/<M
%*drespond.god0+d3.%0!d�d.!/,+*/!d0+d0$!d�(%!*0M
�4!�10%+*d#+!/d���'d0+dwithAPIKeyNd3$%�$d!4%0/M=M
�4!�10%+*d"%*�((5d#+!/d���'d0+dwithCORSNd3$%�$d!4%0/M>M

+DQGOLQJ�HQGSRLQWV
�$!d"%*�(d,%!�!d+"d0$!d,166(!d%/d0$!dhandlePollsd"1*�0%+*Nd3$%�$d3%((d1/!d0$!d$!(,!./d0+
1* !./0�* d0$!d%*�+)%*#d.!-1!/0d�* d���!//d0$!d �0���/!d�* d#!*!.�0!d�d)!�*%*#"1(
.!/,+*/!d0$�0d3%((d�!d/!*0d���'d0+d0$!d�(%!*0Md�!d�(/+d*!! d0+d)+ !(d0$!d,+((d �0�d0$�0d3!
3!.!d3+.'%*#d3%0$d%*d0$!d,.!2%+1/d�$�,0!.M

�.!�0!d�d*!3d"%(!d��((! dpolls.god�* d�  d0$!d"+((+3%*#d�+ !O

package main
import "gopkg.in/mgo.v2/bson"
type poll struct {
  ID      bson.ObjectId  `bson:"_id" json:"id"`
  Title   string         `json:"title"`
  Options []string       `json:"options"`
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  Results map[string]int `json:"results,omitempty"`
  APIKey  string         `json:"apikey"`
}


!.!Nd3!d !"%*!d�d/0.1�01.!d��((! dpollNd3$%�$d$�/d"%2!d"%!( /d0$�0d%*d01.*d !/�.%�!d0$!d,+((/
�!%*#d�.!�0! d�* d)�%*0�%*! d�5d0$!d�+ !d3!d3.+0!d%*d0$!d,.!2%+1/d�$�,0!.Md�!d$�2!d�(/+
�  ! d0$!dAPIKeyd"%!( Nd3$%�$d5+1d,.+���(5d3+1( *Y0d +d%*d0$!d.!�(d3+.( d�10d3$%�$d3%((
�((+3d1/d0+d !)+*/0.�0!d$+3d3!d!40.��0d0$!d���d'!5d".+)d0$!d�+*0!40Md���$d"%!( d�(/+d$�/d�
0�#dS03+d%*d0$!dIDd��/!TNd3$%�$d�((+3/d1/d0+d,.+2% !d/+)!d!40.�d)!0� �0�M

8VLQJ�WDJV�WR�DGG�PHWDGDWD�WR�VWUXFWV
��#/d�.!d&1/0d�d/0.%*#d0$�0d"+((+3/d�d"%!( d !"%*%0%+*d3%0$%*d�dstructd05,!d+*d0$!d/�)!d(%*!M
�!d1/!d0$!d�(��'d0%�'d�$�.��0!.d0+d !*+0!d(%0!.�(d/0.%*#/Nd3$%�$d)!�*/d3!d�.!d".!!d0+d1/!
 +1�(!d-1+0!/d3%0$%*d0$!d0�#d/0.%*#d%0/!("Md�$!dreflectd,��'�#!d�((+3/d1/d0+d,1((d+10d0$!
2�(1!d�//+�%�0! d3%0$d�*5d'!5Pd%*d+1.d��/!Nd�+0$dbsond�* djsond�.!d!4�),(!/d+"d'!5/Nd�* 
0$!5d�.!d!��$d'!5_2�(1!d,�%.d/!,�.�0! d�5d�d/,��!d�$�.��0!.Md�+0$d0$!dencoding/json
�* dgopkg.in/mgo.v2/bsond,��'�#!/d�((+3d5+1d0+d1/!d0�#/d0+d/,!�%"5d0$!d"%!( d*�)!d0$�0
3%((d�!d1/! d3%0$d!*�+ %*#d�* d !�+ %*#dS�(+*#d3%0$d/+)!d+0$!.d,.+,!.0%!/Td.�0$!.d0$�*
$�2%*#d%0d%*"!.d0$!d2�(1!/d".+)d0$!d*�)!d+"d0$!d"%!( /d0$!)/!(2!/Md�!d�.!d1/%*#d����d0+d0�('
3%0$d0$!d�+*#+��d �0���/!d�* d����d0+d0�('d0+d0$!d�(%!*0Nd/+d3!d��*d��01�((5d/,!�%"5
 %""!.!*0d2%!3/d+"d0$!d/�)!dstructd05,!Md�+.d!4�),(!Nd�+*/% !.d0$!d��d"%!( O

ID bson.ObjectId `bson:"_id" json:"id"`

�$!d*�)!d+"d0$!d"%!( d%*d	+d%/dIDNd0$!d����d"%!( d%/didNd�* d0$!d����d"%!( d%/d_idNd3$%�$d%/
0$!d/,!�%�(d% !*0%"%!.d"%!( d1/! d%*d�+*#+��M

0DQ\�RSHUDWLRQV�ZLWK�D�VLQJOH�KDQGOHU
�!��1/!d+1.d/%),(!d,�0$b,�./%*#d/+(10%+*d��.!/d+*(5d��+10d0$!d,�0$Nd3!d$�2!d0+d +d/+)!
!40.�d3+.'d3$!*d(++'%*#d�0d0$!d'%* d+"d����"1(d+,!.�0%+*d0$!d�(%!*0d%/d)�'%*#Md�,!�%"%��((5N
3!d*!! d0+d�+*/% !.d0$!d
���d)!0$+ d/+d0$�0d3!d'*+3d$+3d0+d$�* (!d0$!d.!-1!/0Md�+.
!4�),(!Nd�dGETd��((d0+d+1.d/polls/d,�0$d/$+1( d.!� d,+((/Nd3$!.!d�dPOSTd��((d3+1( d�.!�0!
�d*!3d+*!Md�+)!d".�)!3+.'/d/+(2!d0$%/d,.+�(!)d"+.d5+1d�5d�((+3%*#d5+1d0+d)�,d$�* (!./
��/! d+*d)+.!d0$�*d0$!d,�0$Nd/1�$d�/d0$!d
���d)!0$+ d+.d0$!d,.!/!*�!d+"d/,!�%"%�d$!� !./
%*d0$!d.!-1!/0Md�%*�!d+1.d��/!d%/d1(0.�d/%),(!Nd3!d�.!d#+%*#d0+d1/!d�d/%),(!dswitchd��/!M
�*dpolls.goNd�  d0$!dhandlePollsd"1*�0%+*O

func (s *Server) handlePolls(w http.ResponseWriter,
 r *http.Request) {
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  switch r.Method {
    case "GET":
    s.handlePollsGet(w, r)
    return
    case "POST":
    s.handlePollsPost(w, r)
    return
    case "DELETE":
    s.handlePollsDelete(w, r)
    return
  }
  // not found
  respondHTTPErr(w, r, http.StatusNotFound)
}

�!d/3%0�$d+*d0$!d
���d)!0$+ d�* d�.�*�$d+1.d�+ !d !,!* %*#d+*d3$!0$!.d%0
%/dGETNdPOSTNd+.dDELETEMd�"d0$!d
���d)!0$+ d%/d/+)!0$%*#d!(/!Nd3!d&1/0d.!/,+* d3%0$d�d404
http.StatusNotFoundd!..+.Md�+d)�'!d0$%/d�+ !d�+),%(!Nd5+1d��*d�  d0$!d"+((+3%*#
"1*�0%+*d/01�/d1* !.*!�0$d0$!dhandlePollsd$�* (!.O

func (s *Server) handlePollsGet(w http.ResponseWriter,
 r *http.Request) {
  respondErr(w, r, http.StatusInternalServerError,
   errors.New("not
  implemented"))
}
func (s *Server) handlePollsPost(w http.ResponseWriter,
 r *http.Request) {
  respondErr(w, r, http.StatusInternalServerError,
   errors.New("not
   implemented"))
}
func (s *Server) handlePollsDelete(w http.ResponseWriter,
  r *http.Request) {
  respondErr(w, r, http.StatusInternalServerError,
   errors.New("not
   implemented"))
}

�*d0$%/d/!�0%+*Nd3!d(!�.*! d$+3d0+d)�*1�((5d,�./!d!(!)!*0/d+"d0$!d.!-1!/0/
S0$!d
���d)!0$+ Td�* d)�'!d !�%/%+*/d%*d�+ !Md�$%/d%/d#.!�0d"+.d/%),(!
��/!/Nd�10d%0Y/d3+.0$d(++'%*#d�0d,��'�#!/d/1�$d�/d	+.%((�Y/dmuxd,��'�#!d"+.
/+)!d)+.!d,+3!."1(d3�5/d+"d/+(2%*#d0$!/!d,.+�(!)/Md�!2!.0$!(!//N
'!!,%*#d!40!.*�(d !,!* !*�%!/d0+d�d)%*%)1)d%/d�d�+.!d,$%(+/+,$5d+"
3.%0%*#d#++ d�* d�+*0�%*! d	+d�+ !M
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5HDGLQJ�SROOV
�+3d%0Y/d0%)!d0+d%),(!)!*0d0$!d"1*�0%+*�(%05d+"d+1.d3!�d/!.2%�!Md�  d0$!d"+((+3%*#d�+ !O

func (s *Server) handlePollsGet(w http.ResponseWriter,
 r *http.Request) {
  session := s.db.Copy()
  defer session.Close()
  c := session.DB("ballots").C("polls")
  var q *mgo.Query
  p := NewPath(r.URL.Path)
  if p.HasID() {
    // get specific poll
    q = c.FindId(bson.ObjectIdHex(p.ID))
  } else {
    // get all polls
    q = c.Find(nil)
  }
  var result []*poll
  if err := q.All(&result); err != nil {
    respondErr(w, r, http.StatusInternalServerError, err)
    return
  }
  respond(w, r, http.StatusOK, &result)
}

�$!d2!.5d"%./0d0$%*#d3!d +d%*d!��$d+"d+1.d/1�d$�* (!.d"1*�0%+*/d%/d�.!�0!d�d�+,5d+"d0$!
 �0���/!d/!//%+*d0$�0d3%((d�((+3d1/d0+d%*0!.��0d3%0$d�+*#+��Md�!d0$!*d1/!dmgod0+d�.!�0!d�*
+�&!�0d.!"!..%*#d0+d0$!dpollsd�+((!�0%+*d%*d0$!d �0���/!d–d%"d5+1d.!)!)�!.Nd0$%/d%/d3$!.!d+1.
,+((/d(%2!M

�!d0$!*d�1%( d1,d�*dmgo.Queryd+�&!�0d�5d,�./%*#d0$!d,�0$Md�"d�*d��d%/d,.!/!*0Nd3!d1/!d0$!
FindIdd)!0$+ d+*d0$!dpollsd�+((!�0%+*Pd+0$!.3%/!Nd3!d,�//dnild0+d0$!dFindd)!0$+ Nd3$%�$
%* %��0!/d0$�0d3!d3�*0d0+d/!(!�0d�((d0$!d,+((/Md�!d�.!d�+*2!.0%*#d0$!d��d".+)d�d/0.%*#d0+
�dbson.ObjectIdd05,!d3%0$d0$!dObjectIdHexd)!0$+ d/+d0$�0d3!d��*d.!"!.d0+d0$!d,+((/
3%0$d0$!%.d*1)!.%��(dS$!4Td% !*0%"%!./M

�%*�!d0$!dAlld)!0$+ d!4,!�0/d0+d#!*!.�0!d�d�+((!�0%+*d+"ddpolld+�&!�0/Nd3!d !"%*!d0$!d.!/1(0
�/d[]*polld+.d�d/(%�!d+"d,+%*0!./d0+d,+((d05,!/Md��((%*#d0$!dAlld)!0$+ d+*d0$!d-1!.5d3%((
��1/!dmgod0+d1/!d%0/d�+**!�0%+*d0+d�+*#+��d0+d.!� d�((d0$!d,+((/d�* d,+,1(�0!d0$!dresult
+�&!�0M
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�+.d/)�((d/��(!Nd/1�$d�/d�d/)�((d*1)�!.d+"d,+((/Nd0$%/d�,,.+��$d%/d"%*!Nd�10
�/d0$!d,+((/d#.+3Nd3!d3%((d*!! d0+d�+*/% !.d�d)+.!d/+,$%/0%��0! d�,,.+��$M
�!d��*d,�#!d0$!d.!/1(0/d�5d%0!.�0%*#d+2!.d0$!)d1/%*#d0$!dIterd)!0$+ d+*
0$!d-1!.5d�* d1/%*#d0$!dLimitd�* dSkipd)!0$+ /Nd/+d3!d +d*+0d0.5d0+
(+� d0++d)1�$d �0�d%*0+d0$!d)!)+.5d+.d,.!/!*0d0++d)1�$d%*"+.)�0%+*d0+
1/!./d%*d+*!d#+M

�+3d0$�0d3!d$�2!d�  ! d/+)!d"1*�0%+*�(%05Nd(!0Y/d0.5d+10d+1.d���d"+.d0$!d"%./0d0%)!Md�"d5+1
�.!d1/%*#d0$!d/�)!d�+*#+��d%*/0�*�!d0$�0d3!d/!0d1,d%*d0$!d,.!2%+1/d�$�,0!.Nd5+1d/$+1( 
�(.!� 5d$�2!d/+)!d �0�d%*d0$!dpollsd�+((!�0%+*Pd0+d/!!d+1.d���d3+.'%*#d,.+,!.(5Nd5+1
/$+1( d!*/1.!d0$!.!d�.!d�0d(!�/0d03+d,+((/d%*d0$!d �0���/!M

�"d5+1d*!! d0+d�  d+0$!.d,+((/d0+d0$!d �0���/!Nd%*d�d0!.)%*�(Nd.1*d0$!dmongod�+))�* d0+
+,!*d�d �0���/!d/$!((d0$�0d3%((d�((+3d5+1d0+d%*0!.��0d3%0$d�+*#+��Md�$!*Nd!*0!.d0$!
"+((+3%*#d�+))�* /d0+d�  d/+)!d0!/0d,+((/O

    !�XVH�EDOORWV
    VZLWFKHG�WR�GE�EDOORWV
    !�GE�SROOV�LQVHUW�^�WLWOH���7HVW��SROO���RSWLRQV��
�����>�RQH���WZR���WKUHH�@`�
    !�GE�SROOV�LQVHUW�^�WLWOH���7HVW�SROO��WZR���RSWLRQV��
�����>�IRXU���ILYH���VL[�@`�

�*d�d0!.)%*�(Nd*�2%#�0!d0+d5+1.dapid"+( !.d�* d�1%( d�* d.1*d0$!d,.+&!�0O

    JR�EXLOG��R�DSL
    ��DSL

�+3d)�'!d�dGETd.!-1!/0d0+d0$!d/polls/d!* ,+%*0d�5d*�2%#�0%*#
0+dhttp://localhost:8080/polls/�key=abc123d%*d5+1.d�.+3/!.Pd.!)!)�!.d0+d%*�(1 !
0$!d0.�%(%*#d/(�/$Md�$!d.!/1(0d3%((d�!d�*d�..�5d+"d,+((/d%*d0$!d����d"+.)�0M

�+,5d�* d,�/0!d+*!d+"d0$!d��/d".+)d0$!d,+((/d(%/0d�* d%*/!.0d%0d�!"+.!d0$!d�d�$�.��0!.d%*d0$!
�.+3/!.d0+d���!//d0$!d �0�d"+.d�d/,!�%"%�d,+((Nd"+.
!4�),(!Ndhttp://localhost:8080/polls/5415b060a02cd4adb487c3ae�key=abc123M
�+0!d0$�0d%*/0!� d+"d.!01.*%*#d�((d0$!d,+((/Nd%0d+*(5d.!01.*/d+*!M

�!/0d0$!d���d'!5d"1*�0%+*�(%05d�5d.!)+2%*#d+.d�$�*#%*#d0$!d'!5d,�.�)!0!.
0+d/!!d3$�0d0$!d!..+.d(++'/d(%'!M
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�+1d)%#$0d$�2!d�(/+d*+0%�! d0$�0d�(0$+1#$d3!d�.!d+*(5d.!01.*%*#d�d/%*#(!d,+((Nd0$%/d,+((
2�(1!d%/d/0%((d*!/0! d%*/% !d�*d�..�5Md�$%/d%/d�d !(%�!.�0!d !/%#*d !�%/%+*d)� !d"+.d03+
.!�/+*/Od0$!d"%./0d�* d)+/0d%),+.0�*0d.!�/+*d%/d0$�0d*!/0%*#d)�'!/d%0d!�/%!.d"+.d1/!./d+"d0$!
���d0+d3.%0!d�+ !d0+d�+*/1)!d0$!d �0�Md�"d1/!./d�.!d�(3�5/d!4,!�0%*#d�d����d�..�5Nd0$!5d��*
3.%0!d/0.+*#d05,!/d0$�0d !/�.%�!d0$�0d!4,!�0�0%+*d.�0$!.d0$�*d$�2%*#d+*!d05,!d"+.d/%*#(!d,+((/
�* d�*+0$!.d"+.d�+((!�0%+*/d+"d,+((/Md�/d�*d���d !/%#*!.Nd0$%/d%/d5+1.d !�%/%+*d0+d)�'!Md�$!
/!�+* d.!�/+*d3!d(!"0d0$!d+�&!�0d*!/0! d%*d�*d�..�5d%/d0$�0d%0d)�'!/d0$!d���d�+ !d/%),(!.N
�((+3%*#d1/d0+d&1/0d�$�*#!d0$!dmgo.Queryd+�&!�0d�* d(!�2!d0$!d.!/0d+"d0$!d�+ !d0$!d/�)!M

&UHDWLQJ�D�SROO
�(%!*0/d/$+1( d�!d��(!d0+d)�'!d�dPOSTd.!-1!/0d0+d/polls/d%*d+. !.d0+d�.!�0!d�d,+((Md�!0Y/
�  d0$!d"+((+3%*#d�+ !d%*/% !d0$!dPOSTd��/!O

func (s *Server) handlePollsPost(w http.ResponseWriter,
 r *http.Request) {
  session := s.db.Copy()
  defer session.Close()
  c := session.DB("ballots").C("polls")
  var p poll
  if err := decodeBody(r, &p); err != nil {
    respondErr(w, r, http.StatusBadRequest, "failed to
     read poll from request", err)
    return
  }
  apikey, ok := APIKey(r.Context())
  if ok {
    p.APIKey = apikey
  }
  p.ID = bson.NewObjectId()
  if err := c.Insert(p); err != nil {
    respondErr(w, r, http.StatusInternalServerError,
     "failed to insert
    poll", err)
    return
  }
  w.Header().Set("Location", "polls/"+p.ID.Hex())
  respond(w, r, http.StatusCreated, nil)
}
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�"0!.d3!d#!0d�d�+,5d+"d0$!d �0���/!d/!//%+*d(%'!d!�.(%!.Nd3!d�00!),0d0+d !�+ !d0$!d�+ 5d+"
0$!d.!-1!/0d0$�0Nd���+. %*#d0+d����"1(d,.%*�%,(!/Nd/$+1( d�+*0�%*d�d.!,.!/!*0�0%+*d+"d0$!d,+((
+�&!�0d0$!d�(%!*0d3�*0/d0+d�.!�0!Md�"d�*d!..+.d+��1./Nd3!d1/!d0$!drespondErrd$!(,!.d0+d3.%0!
0$!d!..+.d0+d0$!d1/!.d�* d%))! %�0!(5d!4%0d".+)d0$!d"1*�0%+*Md�!d0$!*d#!*!.�0!d�d*!3
1*%-1!d��d"+.d0$!d,+((d�* d1/!d0$!dmgod,��'�#!Y/dInsertd)!0$+ d0+d/!* d%0d%*0+d0$!
 �0���/!Md�!d0$!*d/!0d0$!dLocationd$!� !.d+"d0$!d.!/,+*/!d�* d.!/,+* d3%0$d�d201
http.StatusCreatedd)!//�#!Nd,+%*0%*#d0+d0$!d���d".+)d3$%�$d0$!d*!3(5d�.!�0! d,+((
)�5d�!d���!//! Md�+)!d���/d.!01.*d0$!d+�&!�0d%*/0!� d+"d,.+2% %*#d�d(%*'d0+d%0Pd0$!.!d%/d*+
�+*�.!0!d/0�* �. d/+d%0Y/d1,d0+d5+1d�/d0$!d !/%#*!.M

'HOHWLQJ�D�SROO
�$!d"%*�(d,%!�!d+"d"1*�0%+*�(%05d3!d�.!d#+%*#d0+d%*�(1 !d%*d+1.d���d%/d0$!d��%(%05d0+d !(!0!
,+((/Md�5d)�'%*#d�d.!-1!/0d3%0$d0$!dDELETEd
���d)!0$+ d0+d0$!d���d+"d�d,+((dS/1�$
�//polls/5415b060a02cd4adb487c3aeTNd3!d3�*0d0+d�!d��(!d0+d.!)+2!d0$!d,+((d".+)d0$!
 �0���/!d�* d.!01.*d�d200 Successd.!/,+*/!O

func (s *Server) handlePollsDelete(w http.ResponseWriter,
  r *http.Request) {
  session := s.db.Copy()
  defer session.Close()
  c := session.DB("ballots").C("polls")
  p := NewPath(r.URL.Path)
  if !p.HasID() {
    respondErr(w, r, http.StatusMethodNotAllowed,
      "Cannot delete all polls.")
    return
  }
  if err := c.RemoveId(bson.ObjectIdHex(p.ID)); err != nil {
    respondErr(w, r, http.StatusInternalServerError,
     "failed to delete poll", err)
    return
  }
  respond(w, r, http.StatusOK, nil) // ok
}
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�%)%(�.d0+d0$!dGETd��/!Nd3!d,�./!d0$!d,�0$Nd�10d0$%/d0%)!Nd3!d.!/,+* d3%0$d�*d!..+.d%"d0$!
,�0$d +!/d*+0d�+*0�%*d�*d��Md�+.d*+3Nd3!d +*Y0d3�*0d,!+,(!d0+d�!d��(!d0+d !(!0!d�((d,+((/
3%0$d+*!d.!-1!/0Nd�* d/+d3!d1/!d0$!d/1%0��(!dStatusMethodNotAllowedd�+ !Md�$!*Nd1/%*#
0$!d/�)!d�+((!�0%+*d3!d1/! d%*d0$!d,.!2%+1/d��/!/Nd3!d��((dRemoveIdNd,�//%*#d0$!d��d%*d0$!
,�0$d�"0!.d�+*2!.0%*#d%0d%*0+d�dbson.ObjectIdd05,!Md�//1)%*#d0$%*#/d#+d3!((Nd3!d.!/,+* 
3%0$d�*dhttp.StatusOKd)!//�#!d3%0$d*+d�+ 5M

&256�VXSSRUW
�*d+. !.d"+.d+1.dDELETEd��,��%(%05d0+d3+.'d+2!.d����Nd3!d)1/0d +d�d(%00(!d!40.�d3+.'d0+
/1,,+.0d0$!d3�5d����d�.+3/!./d$�* (!d/+)!d
���d)!0$+ /d/1�$d�/dDELETEMd�d����
�.+3/!.d3%((d��01�((5d/!* d�d,.!"(%#$0d.!-1!/0dS3%0$d�*d
���d)!0$+ d+"dOPTIONSTNd�/'%*#
"+.d,!.)%//%+*d0+d)�'!d�dDELETEd.!-1!/0dS(%/0! d%*d0$!dAccess-Control-Request-Method
.!-1!/0d$!� !.TNd�* d0$!d���d)1/0d.!/,+* d�,,.+,.%�0!(5d%*d+. !.d"+.d0$!d.!-1!/0d0+d3+.'M
�  d�*+0$!.d��/!d%*d0$!dswitchd/0�0!)!*0d"+.dOPTIONSO

case "OPTIONS":
  w.Header().Add("Access-Control-Allow-Methods", "DELETE")
  respond(w, r, http.StatusOK, nil)
  return

�"d0$!d�.+3/!.d�/'/d"+.d,!.)%//%+*d0+d/!* d�dDELETEd.!-1!/0Nd0$!d���d3%((d.!/,+* d�5d/!00%*#
0$!dAccess-Control-Allow-Methodsd$!� !.d0+dDELETENd0$1/d+2!..% %*#d0$!d !"�1(0d*
2�(1!d0$�0d3!d/!0d%*d+1.dwithCORSd3.�,,!.d$�* (!.Md�*d0$!d.!�(d3+.( Nd0$!d2�(1!d"+.d0$!
Access-Control-Allow-Methodsd$!� !.d3%((d�$�*#!d%*d.!/,+*/!d0+d0$!d.!-1!/0d)� !N
�10d/%*�!dDELETEd%/d0$!d+*(5d��/!d3!d�.!d/1,,+.0%*#Nd3!d��*d$�. �+ !d%0d"+.d*+3M

�$!d !0�%(/d+"d����d�.!d+10d+"d0$!d/�+,!d+"d0$%/d�++'Nd�10d%0d%/
.!�+))!* ! d0$�0d5+1d.!/!�.�$d0$!d,�.0%�1(�./d+*(%*!d%"d5+1d%*0!* d0+
�1%( d0.1(5d���!//%�(!d3!�d/!.2%�!/d�* d���/Md
!� d+2!.d0+dhttp://enable
-cors.org/d0+d#!0d/0�.0! M

7HVWLQJ�RXU�$3,�XVLQJ�FXUO
�1.(d%/d�d�+))�* b(%*!d0++(d0$�0d�((+3/d1/d0+d)�'!d
���d.!-1!/0/d0+d+1.d/!.2%�!d/+d0$�0d3!
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�*dindex.htmld,�#!d0$�0d/$+3/d�((d0$!d,+((/
�dview.htmld,�#!d0$�0d/$+3/d0$!d.!/1(0/d+"d�d/,!�%"%�d,+((
�dnew.htmld,�#!d0$�0d�((+3/d1/!./d0+d�.!�0!d*!3d,+((/

�.!�0!d�d*!3d"+( !.d��((! dwebd�(+*#/% !d0$!dapid"+( !.d�* d�  d0$!d"+((+3%*#d�+*0!*0d0+
0$!dmain.god"%(!O

package main
import (
  "flag"
  "log"
  "net/http"
)
func main() {
  var addr = flag.String("addr", ":8081", "website address")
  flag.Parse()
  mux := http.NewServeMux()
  mux.Handle("/", http.StripPrefix("/",
    http.FileServer(http.Dir("public"))))
  log.Println("Serving website at:", *addr)
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  http.ListenAndServe(*addr, mux)
}

�$!/!d"!3d(%*!/d+"d	+d�+ !d.!�((5d$%#$(%#$0d0$!d�!�105d+"d0$!d(�*#1�#!d�* d0$!d	+d/0�* �. 
(%�.�.5Md�$!5d.!,.!/!*0d�d�+),(!0!Nd$%#$(5d/��(��(!Nd/0�0%�d3!�/%0!d$+/0%*#d,.+#.�)Md�$!
,.+#.�)d0�'!/d�*daddrd"(�#d�* d1/!/d0$!d"�)%(%�.dhttp.ServeMuxd05,!d0+d/!.2!d/0�0%�d"%(!/
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3.%0%*#d�d(+0d+"d
���d�* d��2���.%,0d�+ !Md�%*�!d0$%/d%/d*+0d	+d�+ !Nd%"
5+1Y d.�0$!.d*+0d05,!d%0d�((d+10Nd"!!(d".!!d0+d$!� d+2!.d0+d0$!d	%0
1�
.!,+/%0+.5d"+.d0$%/d�++'d�* d�+,5d�* d,�/0!d%0d".+)dhttps://github.com/
matryer/goblueprintsMd�+1d�.!d�(/+d".!!d0+d%*�(1 !d0$!d(�0!/0d2!./%+*/d+"
0$!d�++0/0.�,d�* d&�1!.5d(%�.�.%!/d�/d5+1d/!!d"%0Nd�10d0$!.!d)�5d�!
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<!DOCTYPE html>
<html>
<head>
  <title>Polls</title>
  <link rel="stylesheet"
   href="//maxcdn.bootstrapcdn.com/bootstrap/3.2.0/css/
    bootstrap.min.css">
</head>
<body>
</body>
</html>

�!d3%((d1/!d�++0/0.�,d�#�%*d0+d)�'!d+1.d/%),(!d��d(++'d*%�!Nd�10d3!d*!! d0+d�  d03+
�  %0%+*�(d/!�0%+*/d0+d0$!dbodyd0�#d+"d0$!d
���d,�#!Md�%./0Nd�  d0$!d���d!(!)!*0/d0$�0
3%((d %/,(�5d0$!d(%/0d+"d,+((/O

<div class="container">
  <div class="col-md-4"></div>
  <div class="col-md-4">
    <h1>Polls</h1>
    <ul id="polls"></ul>
    <a href="new.html" class="btn btn-primary">Create new poll</a>
  </div>
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  <div class="col-md-4"></div>
</div>
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<script
src="//ajax.googleapis.com/ajax/libs/jquery/2.1.1/jquery.min.js"></script>
 <script>
  $(function(){
    var update = function(){
      $.get("http://localhost:8080/polls/�key=abc123", null, null,  "json")
        .done(function(polls){
          $("#polls").empty();
          for (var p in polls) {
            var poll = polls[p];
            $("#polls").append(
              $("<li>").append(
                $("<a>")
                  .attr("href", "view.html�poll=polls/" + poll.id)
                  .text(poll.title)
              )
            )
          }
        }
      );
      window.setTimeout(update, 10000);
    }
    update();
  });
</script>

�!d�.!d1/%*#d&�1!.5Y/d$.getd"1*�0%+*d0+d)�'!d�*d����d.!-1!/0d0+d+1.d3!�d/!.2%�!Md�!d�.!
$�. �+ %*#d0$!d���d���d–3$%�$Nd%*d,.��0%�!Nd5+1d)%#$0d !�% !d�#�%*/0d–+.d�0d(!�/0d1/!d�
 +)�%*d*�)!d0+d��/0.��0d%0Md�*�!d0$!d,+((/d$�2!d(+� ! Nd3!d1/!d&�1!.5d0+d�1%( d1,d�d(%/0
�+*0�%*%*#d$5,!.(%*'/d0+d0$!dview.htmld,�#!Nd,�//%*#d0$!d��d+"d0$!d,+((d�/d�d-1!.5
,�.�)!0!.M
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<!DOCTYPE html>
<html>
<head>
  <title>Create Poll</title>
  <link rel="stylesheet"
    href="//maxcdn.bootstrapcdn.com/bootstrap/3.2.0/css/
    bootstrap.min.css">
</head>
<body>
  <script src="//ajax.googleapis.com/ajax/libs/jquery/2.1.1/jquery.min.js">
</script>
</body>
</html>

�!d�.!d#+%*#d0+d�  d0$!d!(!)!*0/d"+.d�*d
���d"+.)d0$�0d3%((d��,01.!d0$!d%*"+.)�0%+*d3!
*!! d3$!*d�.!�0%*#d�d*!3d,+((Nd*�)!(5d0$!d0%0(!d+"d0$!d,+((d�* d0$!d+,0%+*/Md�  d0$!
"+((+3%*#d�+ !d%*/% !d0$!dbodyd0�#/O

<div class="container">
  <div class="col-md-4"></div>
  <form id="poll" role="form" class="col-md-4">
    <h2>Create Poll</h2>
    <div class="form-group">
      <label for="title">Title</label>
      <input type="text" class="form-control" id="title"
        placeholder="Title">
    </div>
    <div class="form-group">
      <label for="options">Options</label>
      <input type="text" class="form-control" id="options"
        placeholder="Options">
      <p class="help-block">Comma separated</p>
    </div>
    <button type="submit" class="btn btn-primary">
      Create Poll</button> or <a href="/">cancel</a>
  </form>
  <div class="col-md-4"></div>
</div>
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�%*�!d+1.d���d/,!�'/d����Nd3!d*!! d0+d +d�d�%0d+"d3+.'d0+d01.*d0$!d
���d"+.)d%*0+d�
����b!*�+ ! d/0.%*#d�* d�(/+d�.!�'d0$!d�+))�b/!,�.�0! d+,0%+*/d/0.%*#d%*0+d�*d�..�5d+"
+,0%+*/Md�  d0$!d"+((+3%*#dscriptd0�#O

<script>
  $(function(){
    var form = $("form#poll");
    form.submit(function(e){
      e.preventDefault();
      var title = form.find("input[id='title']").val();
      var options = form.find("input[id='options']").val();
      options = options.split(",");
      for (var opt in options) {
        options[opt] = options[opt].trim();
      }
      $.post("http://localhost:8080/polls/�key=abc123",
        JSON.stringify({
          title: title, options: options
        })
      ).done(function(d, s, r){
        location.href = "view.html�poll=" +
        r.getResponseHeader("Location");
      });
    });
  });
</script>


!.!Nd3!d�  d�d(%/0!*!.d0+d0$!dsubmitd!2!*0d+"d+1.d"+.)d�* d1/!d&�1!.5Y/dvald)!0$+ d0+
�+((!�0d0$!d%*,10d2�(1!/Md�!d/,(%0d0$!d+,0%+*/d3%0$d�d�+))�d�* d0.%)d0$!d/,��!/d�3�5d�!"+.!
1/%*#d0$!d$.postd)!0$+ d0+d)�'!d0$!dPOSTd.!-1!/0d0+d0$!d�,,.+,.%�0!d���d!* ,+%*0M
JSON.stringifyd�((+3/d1/d0+d01.*d0$!d �0�d+�&!�0d%*0+d�d����d/0.%*#Nd�* d3!d1/!d0$�0
/0.%*#d�/d0$!d�+ 5d+"d0$!d.!-1!/0Nd�/d!4,!�0! d�5d0$!d���Md�*d/1��!//Nd3!d,1((d+10d0$!
Locationd$!� !.d�* d.! %.!�0d0$!d1/!.d0+d0$!dview.htmld,�#!Nd,�//%*#d�d.!"!.!*�!d0+d0$!
*!3(5d�.!�0! d,+((d�/d0$!d,�.�)!0!.M

6KRZLQJ�WKH�GHWDLOV�RI�D�SROO
�$!d"%*�(d,�#!d+"d+1.d�,,d3!d*!! d0+d�+),(!0!d%/d0$!dview.htmld,�#!Nd3$!.!d1/!./d��*d/!!
0$!d !0�%(/d�* d(%2!d.!/1(0/d+"d0$!d,+((Md�.!�0!d�d*!3d"%(!d��((! dview.htmld%*/% !d0$!dpublic
"+( !.d�* d�  d0$!d"+((+3%*#d
���d�+ !d0+d%0O

<!DOCTYPE html>
<html>
<head>
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  <title>View Poll</title>
  <link rel="stylesheet"
   href="//maxcdn.bootstrapcdn.com/bootstrap/3.2.0/css/bootstrap.min.css">
</head>
<body>
  <div class="container">
    <div class="col-md-4"></div>
    <div class="col-md-4">
      <h1 data-field="title">...</h1>
      <ul id="options"></ul>
      <div id="chart"></div>
      <div>
        <button class="btn btn-sm" id="delete">Delete this poll</button>
      </div>
    </div>
    <div class="col-md-4"></div>
  </div>
</body>
</html>

�$%/d,�#!d%/d)+/0(5d/%)%(�.d0+d0$!d+0$!.d,�#!/Pd%0d�+*0�%*/d!(!)!*0/d0+d,.!/!*0d0$!d0%0(!d+"d0$!
,+((Nd0$!d+,0%+*/Nd�* d�d,%!d�$�.0Md�!d3%((d�!d)�/$%*#d1,d	++#(!Y/d�%/1�(%6�0%+*d���d3%0$
+1.d���d0+d,.!/!*0d0$!d.!/1(0/Md�* !.*!�0$d0$!d"%*�(ddivd0�#d%*dview.htmldS�* d��+2!d0$!
�(+/%*#dbodyd0�#TNd�  d0$!d"+((+3%*#dscriptd0�#/O

<script src="//www.google.com/jsapi"></script>
<script  src="//ajax.googleapis.com/ajax/libs/jquery/2.1.1/jquery.min.js">
</script>
<script>
google.load('visualization', '1.0', {'packages':['corechart']});
google.setOnLoadCallback(function(){
  $(function(){
    var chart;
    var poll = location.href.split("poll=")[1];
    var update = function(){
      $.get("http://localhost:8080/"+poll+"�key=abc123", null, null,
        "json")
        .done(function(polls){
          var poll = polls[0];
          $('[data-field="title"]').text(poll.title);
          $("#options").empty();
          for (var o in poll.results) {
            $("#options").append(
              $("<li>").append(
                $("<small>").addClass("label label
                default").text(poll.results[o]),
                " ", o
              )
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            )
          }
          if (poll.results) {
            var data = new google.visualization.DataTable();
            data.addColumn("string","Option");
            data.addColumn("number","Votes");
            for (var o in poll.results) {
              data.addRow([o, poll.results[o]])
            }
            if (!chart) {
              chart = new                 google.visualization.PieChart
                (document.getElementById('chart'));
            }
            chart.draw(data, {is3D: true});
          }
        }
      );
      window.setTimeout(update, 1000);
    };
    update();
    $("#delete").click(function(){
      if (confirm("Sure�")) {
        $.ajax({
          url:"http://localhost:8080/"+poll+"�key=abc123",
          type:"DELETE"
        })
        .done(function(){
          location.href = "/";
        })
      }
    });
  });
});
</script>

�!d%*�(1 !d0$!d !,!* !*�%!/d3!d3%((d*!! d%*d+. !.d0+d,+3!.d+1.d,�#!Nd&�1!.5d�* 
�++0/0.�,Nd�* d�(/+d0$!d	++#(!d��2���.%,0d���Md�$!d�+ !d(+� /d0$!d�,,.+,.%�0!d2%/1�(%6�0%+*
(%�.�.%!/d".+)d	++#(!d�* d3�%0/d"+.d0$!d���d!(!)!*0/d0+d(+� d�!"+.!d!40.��0%*#d0$!d,+((d��
".+)d0$!d���d�5d/,(%00%*#d%0d+*dpoll=Md�!d0$!*d�.!�0!d�d2�.%��(!d��((! dupdated0$�0
.!,.!/!*0/d�d"1*�0%+*d.!/,+*/%�(!d"+.d#!*!.�0%*#d0$!d2%!3d+"d0$!d,�#!Md�$%/d�,,.+��$d%/
0�'!*d0+d)�'!d%0d!�/5d"+.d1/d0+d1/!dwindow.setTimeoutd%*d+. !.d0+d%//1!d.!#1(�.d��((/d0+
1, �0!d0$!d2%!3Md�*/% !d0$!dupdated"1*�0%+*Nd3!d1/!d$.getd0+d)�'!d�dGETd.!-1!/0d0+d+1.
/polls/{id}d!* ,+%*0Nd.!,(��%*#d{id}d3%0$d0$!d��01�(d��d3!d!40.��0! d".+)d0$!d���
!�.(%!.Md�*�!d0$!d,+((d$�/d(+� ! Nd3!d1, �0!d0$!d0%0(!d+*d0$!d,�#!d�* d%0!.�0!d+2!.d0$!d
+,0%+*/d0+d�  d0$!)d0+d0$!d(%/0Md�"d0$!.!d�.!d.!/1(0/dS.!)!)�!.Nd%*d0$!d,.!2%+1/d�$�,0!.Nd0$!
resultsd)�,d3�/d+*(5d�  ! d0+d0$!d �0�d�/d2+0!/d/0�.0! d�!%*#d�+1*0! TNd3!d�.!�0!d�d*!3
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google.visualization.PieChartd+�&!�0d�* d�1%( d�
google.visualization.DataTabled+�&!�0d�+*0�%*%*#d0$!d.!/1(0/Md��((%*#ddrawd+*d0$!
�$�.0d��1/!/d%0d0+d.!* !.d0$!d �0�d�* d0$1/d1, �0!d0$!d�$�.0d3%0$d0$!d(�0!/0d*1)�!./Md�!
0$!*d1/!dsetTimeoutd0+d0!((d+1.d�+ !d0+d��((dupdated�#�%*d%*d�*+0$!.d/!�+* M

�%*�((5Nd3!d�%* d0+d0$!dclickd!2!*0d+"d0$!ddeleted�100+*d3!d�  ! d0+d+1.d,�#!Nd�* d�"0!.
�/'%*#d0$!d1/!.d3$!0$!.d0$!5d�.!d/1.!Nd)�'!d�dDELETEd.!-1!/0d0+d0$!d,+((/d���d�* d0$!*
.! %.!�0d0$!)d���'d0+d0$!d$+)!d,�#!Md�0d%/d0$%/d.!-1!/0d0$�0d3%((d��01�((5d��1/!d0$!dOPTIONS
.!-1!/0d0+d�!d)� !d"%./0Nd�/'%*#d"+.d,!.)%//%+*Nd3$%�$d%/d3$5d3!d�  ! d!4,(%�%0d/1,,+.0d"+.
%0d%*d+1.dhandlePollsd"1*�0%+*d!�.(%!.M

5XQQLQJ�WKH�VROXWLRQ
�!d�1%(0d)�*5d�+),+*!*0/d+2!.d0$!d,.!2%+1/d03+d�$�,0!./Nd�* d%0d%/d*+3d0%)!d0+d/!!d0$!)
�((d3+.'%*#d0+#!0$!.Md�$%/d/!�0%+*d�+*0�%*/d!2!.50$%*#d5+1d*!! d%*d+. !.d0+d#!0d�((d0$!d%0!)/
.1**%*#Nd�//1)%*#d5+1d$�2!d0$!d!*2%.+*)!*0d/!0d1,d,.+,!.(5Nd�/d !/�.%�! d�0d0$!d�!#%**%*#
+"d0$!d,.!2%+1/d�$�,0!.Md�$%/d/!�0%+*d�//1)!/d5+1d$�2!d�d/%*#(!d"+( !.d0$�0d�+*0�%*/d0$!d"+1.
/1�"+( !./OdapiNdcounterNdtwittervotesNd�* dwebM

�//1)%*#d*+0$%*#d%/d.1**%*#Nd0�'!d0$!d"+((+3%*#d/0!,/dS!��$d/0!,d%*d%0/d+3*d0!.)%*�(
3%* +3TO

�*d0$!d0+,b(!2!(d"+( !.Nd/0�.0d0$!dnsqlookupdd �!)+*O:M

        QVTORRNXSG

�*d0$!d/�)!d %.!�0+.5Nd/0�.0d0$!dnsqdd �!)+*O;M

        QVTG���ORRNXSG�WFS�DGGUHVV ORFDOKRVW�����

�0�.0d0$!d�+*#+��d �!)+*O<M

        PRQJRG

��2%#�0!d0+d0$!dcounterd"+( !.d�* d�1%( d�* d.1*d%0O=M

        FG�FRXQWHU
        JR�EXLOG��R�FRXQWHU
        ��FRXQWHU
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��2%#�0!d0+d0$!dtwittervotesd"+( !.d�* d�1%( d�* d.1*d%0Md�*/1.!d0$�0d5+1d$�2!>M
0$!d�,,.+,.%�0!d!*2%.+*)!*0d2�.%��(!/d/!0Pd+0$!.3%/!Nd5+1d3%((d/!!d!..+./d3$!*
5+1d.1*d0$!d,.+#.�)O

        FG����WZLWWHUYRWHV
        JR�EXLOG��R�WZLWWHUYRWHV
        ��WZLWWHUYRWHV

��2%#�0!d0+d0$!dapid"+( !.d�* d�1%( d�* d.1*d%0O?M

        FG����DSL
        JR�EXLOG��R�DSL
        ��DSL

��2%#�0!d0+d0$!dwebd"+( !.d�* d�1%( d�* d.1*d%0O@M

        FG����ZHE
        JR�EXLOG��R�ZHE
        ��ZHE

�+3d0$�0d!2!.50$%*#d%/d.1**%*#Nd+,!*d�d�.+3/!.d�* d$!� d0+dhttp://localhost:8081/M
�/%*#d0$!d1/!.d%*0!."��!Nd�.!�0!d�d,+((d��((! dMoodsd�* d%*,10d0$!d+,0%+*/d�/
happy,sad,fail,successMd�$!/!d�.!d�+))+*d!*+1#$d3+. /d0$�0d3!d�.!d(%'!(5d0+d/!!
/+)!d.!(!2�*0d��0%2%05d+*d�3%00!.M

�*�!d5+1d$�2!d�.!�0! d5+1.d,+((Nd5+1d3%((d�!d0�'!*d0+d0$!d2%!3d,�#!d3$!.!d5+1d3%((d/0�.0d0+
/!!d0$!d.!/1(0/d�+)%*#d%*Md��%0d"+.d�d"!3d/!�+* /d�* d!*&+5d0$!d".1%0/d+"d5+1.d$�. d3+.'d�/
0$!d��d1, �0!/d%*d.!�(d0%)!Nd/$+3%*#d(%2!Nd.!�(b0%)!d.!/1(0/O
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6XPPDU\
�*d0$%/d�$�,0!.Nd3!d!4,+/! d0$!d �0�d"+.d+1.d/+�%�(d,+((%*#d/+(10%+*d0$.+1#$d�d$%#$(5d/��(��(!
����"1(d���d�* d�1%(0d�d/%),(!d3!�/%0!d0$�0d�+*/1)!/d0$!d���d0+d,.+2% !d�*d%*01%0%2!d3�5
"+.d1/!./d0+d%*0!.��0d3%0$d%0Md�$!d3!�/%0!d�+*/%/0/d+"d/0�0%�d�+*0!*0d+*(5Nd3%0$d*+d/!.2!.b/% !
,.+�!//%*#dS/%*�!d0$!d���d +!/d0$!d$!�25d(%"0%*#d"+.d1/TMd�$%/d�((+3/d1/d0+d$+/0d0$!d3!�/%0!
2!.5d�$!�,(5d+*d/0�0%�d$+/0%*#d/%0!/Nd/1�$d�/dbitballoon.comNd+.d %/0.%�10!d0$!d"%(!/d0+
�+*0!*0d !(%2!.5d*!03+.'/M

�%0$%*d+1.d���d/!.2%�!Nd3!d(!�.*! d$+3d0+d/$�.!d �0�d�!03!!*d$�* (!./d3%0$+10d�.!�'%*#
+.d+�"1/��0%*#d0$!d$�* (!.d,�00!.*d".+)d0$!d/0�* �. d(%�.�.5Md�!d�(/+d/�3d$+3d3.%0%*#
3.�,,! d$�* (!.d"1*�0%+*/d�((+3/d1/d0+d�1%( d�d,%,!(%*!d+"d"1*�0%+*�(%05d%*d�d2!.5d/%),(!
�* d%*01%0%2!d3�5M

�!d3.+0!d/+)!d��/%�d!*�+ %*#d�* d !�+ %*#d"1*�0%+*/d0$�0d–3$%(!d+*(5d/%),(5d3.�,,%*#
0$!%.d�+1*0!.,�.0/d".+)d0$!dencoding/jsond,��'�#!d"+.d*+3d–�+1( d�!d%),.+2! d(�0!.d0+
/1,,+.0d�d.�*#!d+"d %""!.!*0d �0�d.!,.!/!*0�0%+*/d3%0$+10d�$�*#%*#d0$!d%*0!.*�(d%*0!."��!d0+
+1.d�+ !Md�!d3.+0!d�d"!3d/%),(!d$!(,!.d"1*�0%+*/d0$�0d)�'!d.!/,+* %*#d0+d �0�d.!-1!/0/
!�/5d3$%(!d,.+2% %*#d0$!d/�)!d'%* d+"d��/0.��0%+*d0$�0d3+1( d�((+3d1/d0+d!2+(2!d+1.d���
(�0!.M

https://www.bitballoon.com/
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�!d/�3d$+3Nd"+.d/%),(!d��/!/Nd/3%0�$%*#d0+d
���d)!0$+ /d%/d�*d!(!#�*0d3�5d0+d/1,,+.0
)�*5d"1*�0%+*/d"+.d�d/%*#(!d!* ,+%*0Md�!d�(/+d/�3d$+3Nd3%0$d�d"!3d!40.�d(%*!/d+"d�+ !Nd3!
�.!d��(!d0+d�1%( d/1,,+.0d"+.d����d%*d+. !.d0+d�((+3d�,,(%��0%+*/d.1**%*#d+*d %""!.!*0
 +)�%*/d0+d%*0!.��0d3%0$d+1.d/!.2%�!/d–3%0$+10d0$!d*!! d"+.d$��'/d/1�$d�/d�����M

�*d0$!d*!40d�$�,0!.Nd3!d3%((d!2+(2!d+1.d���d�* d3!�d/'%((/d0+d�1%( d�d�.�* d*!3d/0�.01,d�,,
��((! d�!�* !.Md�!Y((d�(/+d!4,(+.!d�*d%*0!.!/0%*#d3�5d+"d.!,.!/!*0%*#d!*1)!.�0+./d%*d�
(�*#1�#!d0$�0d +!/*Y0d+""%�%�((5d/1,,+.0d0$!)M
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%*0!."��!d+"d+1.d05,!/d/%),(!
�!�.*d0+d1/!dhttp.Getd0+d)�'!d!40!.*�(d���d.!-1!/0/Nd/,!�%"%��((5d0+d0$!d	++#(!
�(��!/d���Nd3%0$d*+d�+ !d�(+�0
�!�.*d0+d!""!�0%2!(5d%),(!)!*0d!*1)!.�0+./d%*d	+d!2!*d0$+1#$d0$!5d�.!*Y0d.!�((5
�d(�*#1�#!d"!�01.!
�4,!.%!*�!d�d.!�(b3+.( d!4�),(!d+"d���
�++'d�0d$+3d0$!dmath/randd,��'�#!d)�'!/d%0d!�/5d0+d/!(!�0d�*d%0!)d".+)d�d/(%�!
�0d.�* +)
�!�.*d�*d!�/5d3�5d0+d#.��d �0�d".+)d0$!d���d,�.�)!0!./d+"d0$!dhttp.Request
05,!
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+1.d,.+&!�0Md�/!.d/0+.%!/d/$+1( *Y0d�!d�+),.!$!*/%2!d +�1)!*0/d !/�.%�%*#d0$!d!*0%.!d/!0d+"
"!�01.!/d+"d�*d�,,(%��0%+*Pd.�0$!.Nd/)�((d��. /d�.!d,!."!�0d"+.d*+0d+*(5d !/�.%�%*#d3$�0d0$!
1/!.d%/d0.5%*#d0+d +Nd�10d�(/+d3$5Md�(/+Nd3!d/$+1( d +d0$%/d3%0$+10d0.5%*#d0+d !/%#*d0$!
3$+(!d/5/0!)d1,d".+*0d+.d !(2%*#d0++d !!,d%*0+d%),(!)!*0�0%+*d !0�%(/M

�%./0Nd3!d*!! d�d/0+.5d��+10d/!!%*#d0$!d %""!.!*0d&+1.*!5d05,!/d".+)d3$%�$d+1.d1/!./d��*
/!(!�0O

�/`� 0.�2!(!.

�`3�*0 0+d/!!d0$!d %""!.!*0d05,!/d+"d&+1.*!5/d�d��*d#!0d.!�+))!* �0%+*/d"+.
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05,!O
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�$!/!d03+d/0+.%!/d.!,.!/!*0d0$!d03+d�+.!d��,��%(%0%!/d0$�0d+1.d���d*!! /d0+d,.+2% !d�* 
��01�((5d!* /d1,d.!,.!/!*0%*#d03+d!* ,+%*0/M

�*d+. !.d0+d %/�+2!.d,(��!/d�.+1* d/,!�%"%! d(+��0%+*/Nd3!d�.!d#+%*#d0+d)�'!d1/!d+"d0$!
	++#(!d�(��!/d���Nd3$%�$d�((+3/d1/d0+d/!�.�$d"+.d(%/0%*#/d+"d�1/%*!//!/d3%0$d#%2!*d05,!/N
/1�$d�/dbarNdcafeNd+.dmovie_theaterMd�!d3%((d0$!*d1/!d	+Y/dmath/randd,��'�#!d0+d,%�'
".+)d0$!/!d,(��!/d�0d.�* +)Nd�1%( %*#d1,d�d�+),(!0!d&+1.*!5d"+.d+1.d1/!./M

�$!d	++#(!d�(��!/d���d/1,,+.0/d)�*5d�1/%*!//d05,!/Pd.!"!.d0+dhttps://de
velopers.google.com/places/documentation/supported_typesd"+.d0$!
�+),(!0!d(%/0M

3URMHFW�GHVLJQ�VSHFLILFV
�*d+. !.d0+d01.*d+1.d/0+.%!/d%*0+d�*d%*0!.��0%2!d�,,(%��0%+*Nd3!d�.!d#+%*#d0+d,.+2% !d03+
����d!* ,+%*0/Od+*!d0+d !(%2!.d0$!d'%* /d+"d&+1.*!5/d1/!./d3%((d�!d��(!d0+d/!(!�0d%*d0$!
�,,(%��0%+*d�* d�*+0$!.d0+d��01�((5d#!*!.�0!d0$!d.�* +)d.!�+))!* �0%+*/d"+.d0$!d/!(!�0! 
&+1.*!5d05,!M

GET /journeys

�$!d,.!�! %*#d��((d/$+1( d.!01.*d�d(%/0d/%)%(�.d0+d0$!d"+((+3%*#O

[
  {
    name: "Romantic",
    journey: "park|bar|movie_theater|restaurant|florist"
  },
  {
    name: "Shopping",
    journey: "department_store|clothing_store|jewelry_store"
  }
]

�$!dnamed"%!( d%/d�d$1)�*b.!� ��(!d(��!(d"+.d0$!d05,!d+"d.!�+))!* �0%+*/d0$!d�,,
#!*!.�0!/Nd�* d0$!djourneyd"%!( d%/d�d,%,!b/!,�.�0! d(%/0d+"d0$!d/1,,+.0! d&+1.*!5d05,!/Md�0d%/
0$!d&+1.*!5d2�(1!d0$�0d3!d3%((d,�//Nd�/d�d���d,�.�)!0!.Nd%*0+d+1.d+0$!.d!* ,+%*0Nd3$%�$
#!*!.�0!/d0$!d��01�(d.!�+))!* �0%+*/O

GET /recommendations�
 lat=1&lng=2&journey=bar|cafe&radius=10&cost=$...$$$$$
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.!�+))!* �0%+*/d�!"+.!d.!01.*%*#d�*d�..�5d+"d,(��!d+�&!�0/Md�!d3%((d1/!d0$!d,�.�)!0!./d%*
0$!d���d0+d�+*0.+(d0$!d'%* d+"d-1!.5d0+d)�'!Md�$!dlatd�* dlngd,�.�)!0!./d.!,.!/!*0%*#
(�0%01 !d�* d(+*#%01 !Nd.!/,!�0%2!(5d0!((d+1.d���d3$!.!d%*d0$!d3+.( d3!d3�*0
.!�+))!* �0%+*/d".+)Nd�* d0$!dradiusd,�.�)!0!.d.!,.!/!*0/d0$!d %/0�*�!d%*d)!0!./
�.+1* d0$!d,+%*0d%*d3$%�$d3!d�.!d%*0!.!/0! M

�$!dcostd2�(1!d%/d�d$1)�*b.!� ��(!d3�5d+"d.!,.!/!*0%*#d0$!d,.%�!d.�*#!d"+.d,(��!/d0$�0d0$!
���d.!01.*/Md�0d%/d)� !d1,d+"d03+d2�(1!/Od�d(+3!.d�* d1,,!.d.�*#!d/!,�.�0! d�5d0$.!!d +0/M
�$!d*1)�!.d+"d +((�.d�$�.��0!./d.!,.!/!*0/d0$!d,.%�!d(!2!(Nd3%0$d$d�!%*#d0$!d)+/0d�""+. ��(!
�* d$$$$$d�!%*#d0$!d)+/0d!4,!*/%2!Md�/%*#d0$%/d,�00!.*Nd�d2�(1!d+"d$...$$d3+1( d.!,.!/!*0
2!.5d(+3b�+/0d.!�+))!* �0%+*/Nd3$!.!d$$$$...$$$$$d3+1( d.!,.!/!*0d�d,.!005d!4,!*/%2!
!4,!.%!*�!M

�+)!d,.+#.�))!./d)%#$0d%*/%/0d0$�0d0$!d�+/0d.�*#!d%/d.!,.!/!*0! d�5
*1)!.%��(d2�(1!/Nd�10d/%*�!d+1.d���d%/d#+%*#d0+d�!d�+*/1)! d�5d,!+,(!N
3$5d*+0d)�'!d0$%*#/d�d(%00(!d)+.!d%*0!.!/0%*#Qd�0d%/d1,d0+d5+1d�/d0$!d���
 !/%#*!.M

�*d!4�),(!d,�5(+� d"+.d0$%/d��((d)%#$0d(++'d/+)!0$%*#d(%'!d0$%/O

[
  {
    icon: "http://maps.gstatic.com/mapfiles/place_api/icons/cafe-
     71.png",
    lat: 51.519583, lng: -0.146251,
    vicinity: "63 New Cavendish St, London",
    name: "Asia House",
    photos: [{
      url: "https://maps.googleapis.com/maps/api/place/photo�
      maxwidth=400&photoreference=CnRnAAAAyLRN"
     }]
  }, ...
]

�$!d�..�5d.!01.*! d�+*0�%*/d�d,(��!d+�&!�0d.!,.!/!*0%*#d�d.�* +)d.!�+))!* �0%+*d"+.d!��$
/!#)!*0d%*d0$!d&+1.*!5d%*d0$!d�,,.+,.%�0!d+. !.Md�$!d,.!�! %*#d!4�),(!d%/d�d��"!d%*d�+* +*M
�$!d �0�d"%!( /d�.!d"�%.(5d/!("b!4,(�*�0+.5Pd0$!dlatd�* dlngd"%!( /d.!,.!/!*0d0$!d(+��0%+*d+"
0$!d,(��!Nd0$!dnamed�* dvicinityd"%!( /d0!((d1/d3$�0d�* d3$!.!d0$!d�1/%*!//d%/Nd�* d0$!
photosd�..�5d#%2!/d1/d�d(%/0d+"d.!(!2�*0d,$+0+#.�,$/d".+)d	++#(!Y/d/!.2!./Md�$!dvicinity
�* dicond"%!( /d3%((d$!(,d1/d !(%2!.d�d.%�$!.d!4,!.%!*�!d0+d+1.d1/!./M
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�!d�.!d"%./0d#+%*#d0+d!4,+/!d0$!d&+1.*!5/d0$�0d1/!./d��*d/!(!�0d".+)Pd/+Nd�.!�0!d�d*!3d"+( !.
��((! dmeanderd%*dGOPATHd�* d�  d0$!d"+((+3%*#djourneys.god�+ !O

package meander
type j struct {
  Name       string
  PlaceTypes []string
}
var Journeys = []interface{}{
  j{Name: "Romantic", PlaceTypes: []string{"park", "bar",
   "movie_theater", "restaurant", "florist", "taxi_stand"}},
  j{Name: "Shopping", PlaceTypes: []string{"department_store",  "cafe",
   "clothing_store", "jewelry_store", "shoe_store"}},
  j{Name: "Night Out", PlaceTypes: []string{"bar", "casino", "food",
   "bar", "night_club", "bar", "bar", "hospital"}},
  j{Name: "Culture", PlaceTypes: []string{"museum", "cafe", "cemetery",
   "library", "art_gallery"}},
  j{Name: "Pamper", PlaceTypes: []string{"hair_care",  "beauty_salon",
   "cafe", "spa"}},
}


!.!Nd3!d !"%*!d�*d%*0!.*�(d05,!d��((! djd%*/% !d0$!dmeanderd,��'�#!Nd3$%�$d3!d0$!*d1/!d0+
 !/�.%�!d0$!d&+1.*!5/d�5d�.!�0%*#d%*/0�*�!/d+"d0$!)d%*/% !d0$!dJourneysd/(%�!Md�$%/
�,,.+��$d%/d�*d1(0.�b/%),(!d3�5d+"d.!,.!/!*0%*#d �0�d%*d0$!d�+ !d3%0$+10d�1%( %*#d�
 !,!* !*�5d+*d�*d!40!.*�(d �0�d/0+.!M

�/d�*d�  %0%+*�(d�//%#*)!*0Nd3$5d*+0d/!!d%"d5+1d��*d'!!,dgolintd$�,,5
0$.+1#$+10d0$%/d,.+�!//Qd�2!.5d0%)!d5+1d�  d/+)!d�+ !Nd.1*dgolintd"+.
0$!d,��'�#!/d�* d/�0%/"5d�*5d/1##!/0%+*/d0$�0d!)!.#!Md�0d��.!/d�d(+0d��+10
!4,+.0! d%0!)/d0$�0d$�2!d*+d +�1)!*0�0%+*Pd/+d�  %*#d/%),(!d�+))!*0/
%*d0$!d�+..!�0d"+.)�0d3%((d'!!,d%0d$�,,5Md�+d(!�.*d)+.!d��+10dgolintNd.!"!.
0+dhttps://github.com/golang/lintM

�"d�+1./!Nd0$%/d%/d(%'!(5d0+d!2+(2!d%*0+d&1/0d0$�0d(�0!.Nd)�5�!d!2!*d3%0$d0$!d��%(%05d"+.d1/!./d0+
�.!�0!d�* d/$�.!d0$!%.d+3*d&+1.*!5/Md�%*�!d3!d�.!d!4,+/%*#d+1.d �0�d2%�d�*d���Nd3!d�.!d".!!
0+d�$�*#!d0$!d%*0!.*�(d%),(!)!*0�0%+*d3%0$+10d�""!�0%*#d0$!d%*0!."��!Nd/+d0$%/d�,,.+��$d%/
#.!�0d"+.d�d2!./%+*d:M

�!d�.!d1/%*#d�d/(%�!d+"d05,!d[]interface{}d�!��1/!d3!d3%((d(�0!.
%),(!)!*0d�d#!*!.�(d3�5d+"d!4,+/%*#d,1�(%�d �0�d.!#�. (!//d+"d0$!d��01�(
05,!/M

https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint
https://github.com/golang/lint


��* +)`�!�+))!* �0%+*/`�!�`�!.2%�!

S`8@?`T

�d.+)�*0%�d&+1.*!5d�+*/%/0/d+"d�d2%/%0d"%./0d0+d�d,�.'Nd0$!*d�d��.Nd�d)+2%!d0$!�0!.Nd0$!*d�
.!/0�1.�*0d�!"+.!d�d2%/%0d0+d�d"(+.%/0Nd�* d"%*�((5Nd�d0�4%d.% !d$+)!Pd5+1d#!0d0$!d#!*!.�(d% !�M
�!!(d".!!d0+d#!0d�.!�0%2!d�* d�  d+0$!./d�5d�+*/1(0%*#d0$!d/1,,+.0! d05,!/d%*d0$!d	++#(!
�(��!/d���M

�+1d)%#$0d$�2!d*+0%�! d0$�0d/%*�!d3!d�.!d�+*0�%*%*#d+1.d�+ !d%*/% !d�d,��'�#!d��((! 
meanderdS.�0$!.d0$�*dmainTNd+1.d�+ !d��*d*!2!.d�!d.1*d�/d�d0++(d(%'!d0$!d+0$!.d���/d3!d$�2!
3.%00!*d/+d"�.Md�.!�0!d03+d*!3d"+( !./d%*/% !d)!�* !.d/+d0$�0d5+1d$�2!d�d,�0$d0$�0d(++'/
(%'!dmeander/cmd/meanderPd0$%/d3%((d$+1/!d0$!d��01�(d�+))�* b(%*!d0++(d0$�0d!4,+/!/d0$!
meanderd,��'�#!Y/d��,��%(%0%!/d2%�d�*d
���d!* ,+%*0M

�%*�!d3!d�.!d,.%)�.%(5d�1%( %*#d�d,��'�#!d"+.d+1.d)!�* !.%*#d,.+&!�0dS/+)!0$%*#d0$�0d+0$!.
0++(/d��*d%),+.0d�* d)�'!d1/!d+"TNd0$!d�+ !d%*d0$!d.++0d"+( !.d%/d0$!dmeanderd,��'�#!Nd�* 
3!d*!/0d+1.d�+))�* dS0$!dmaind,��'�#!Td%*/% !d0$!dcmdd"+( !.Md�!d%*�(1 !d0$!d�  %0%+*�(
"%*�(dmeanderd"+( !.d0+d"+((+3d#++ d,.��0%�!/d3$!.!d0$!d�+))�* d*�)!d%/d0$!d/�)!d�/d0$!
"+( !.d%"d3!d+)%00! d%0Nd+1.d�+))�* d3+1( d�!d��((! dcmdd%*/0!� d+"dmeanderNd3$%�$
3+1( d#!0d�+*"1/%*#M

�*/% !d0$!dcmd/meanderd"+( !.Nd�  d0$!d"+((+3%*#d�+ !d0+d0$!dmain.god"%(!O

package main
func main() {
  //meander.APIKey = "TODO"
  http.HandleFunc("/journeys", func(w http.ResponseWriter,
  r *http.Request) {
    respond(w, r, meander.Journeys)
  })
  http.ListenAndServe(":8080", http.DefaultServeMux)
}
func respond(w http.ResponseWriter, r *http.Request, data  []interface{})
error {
  return json.NewEncoder(w).Encode(data)
}

�+1d3%((d.!�+#*%6!d0$%/d�/d�d/%),(!d���d!* ,+%*0d,.+#.�)Nd)�,,%*#d0+d0$!d/journeys
!* ,+%*0M

�+1Y((d$�2!d0+d%),+.0d0$!dencoding/jsonNdnet/httpNd�* druntime
,��'�#!/Nd�(+*#d3%0$d5+1.d+3*dmeanderd,��'�#!d5+1d�.!�0! d!�.(%!.M
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�!d/!0d0$!d2�(1!d+"dAPIKeyd%*d0$!dmeanderd,��'�#!dS3$%�$d%/d�+))!*0! d+10d"+.d*+3N
/%*�!d3!d�.!d5!0d0+d%),(!)!*0d%0Td�!"+.!d��((%*#d0$!d"�)%(%�.dHandleFuncd"1*�0%+*d+*d0$!
net/httpd,��'�#!d0+d�%* d+1.d!* ,+%*0Nd3$%�$d0$!*d&1/0d.!/,+* /d3%0$d0$!
meander.Journeysd2�.%��(!Md�!d�+..+3d0$!d��/0.��0d.!/,+* %*#d�+*�!,0d".+)d0$!
,.!2%+1/d�$�,0!.d�5d,.+2% %*#d�drespondd"1*�0%+*d0$�0d!*�+ !/d0$!d/,!�%"%! d �0�d0+d0$!
http.ResponseWriterd05,!M

�!0Y/d.1*d+1.d���d,.+#.�)d�5d*�2%#�0%*#d0+d0$!dcmd/meanderd"+( !.d%*d�d0!.)%*�(d�* 
1/%*#dgo runMd�!d +*Y0d*!! d0+d�1%( d0$%/d%*0+d�*d!4!�10��(!d"%(!d�0d0$%/d/0�#!d/%*�!d%0Y/d&1/0d�
/%*#(!d"%(!O

    JR�UXQ�PDLQ�JR


%0d0$!dhttp://localhost:8080/journeysd!* ,+%*0Nd�* d*+0!d0$�0d+1.dJourneysd �0�
,�5(+� d%/d/!.2! Nd3$%�$d(++'/d(%'!d0$%/O

[{
  Name: "Romantic",
  PlaceTypes: [
    "park",
    "bar",
    "movie_theater",
    "restaurant",
    "florist",
    "taxi_stand"
  ]
}, ...]

�$%/d%/d,!."!�0(5d���!,0��(!Nd�10d0$!.!d%/d+*!d)�&+.d"(�3Od%0d!4,+/!/d%*0!.*�(/d��+10d+1.
%),(!)!*0�0%+*Md�"d3!d�$�*#! d0$!dPlaceTypesd"%!( d*�)!d0+dTypesNd,.+)%/!/d)� !d%*d+1.
���d3+1( d�.!�'Nd�* d%0Y/d%),+.0�*0d0$�0d3!d�2+% d0$%/M

�.+&!�0/d!2+(2!d�* d�$�*#!d+2!.d0%)!Nd!/,!�%�((5d/1��!//"1(d+*!/Nd�* d�/d !2!(+,!./Nd3!
/$+1( d +d3$�0d3!d��*d0+d,.+0!�0d+1.d�1/0+)!./d".+)d0$!d%),��0d+"d0$!d!2+(10%+*M
��/0.��0%*#d%*0!."��!/d%/d�d#.!�0d3�5d0+d +d0$%/Nd�/d%/d0�'%*#d+3*!./$%,d+"d0$!d,1�(%�b"��%*#
2%!3d+"d+1.d �0�d+�&!�0/M
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3XEOLF�YLHZV�RI�*R�VWUXFWV
�*d+. !.d0+d�+*0.+(d0$!d,1�(%�d2%!3d+"d/0.1�0/d%*d	+Nd3!d*!! d0+d%*2!*0d�d3�5d0+d�((+3
%* %2% 1�(djourneyd05,!/d0+d0!((d1/d$+3d0$!5d3�*0d0+d�!d!4,+/! Md�*d0$!d.++0dmeander
"+( !.Nd�.!�0!d�d*!3d"%(!d��((! dpublic.god�* d�  d0$!d"+((+3%*#d�+ !O

package meander
type Facade interface {
  Public() interface{}
}
func Public(o interface{}) interface{} {
  if p, ok := o.(Facade); ok {
    return p.Public()
  }
  return o
}

�$!dFacaded%*0!."��!d!4,+/!/d�d/%*#(!dPublicd)!0$+ Nd3$%�$d3%((d.!01.*d0$!d,1�(%�d2%!3d+"
�d/0.1�0Md�$!d!4,+.0! dPublicd"1*�0%+*d0�'!/d�*5d+�&!�0d�* d�$!�'/d3$!0$!.d%0d%),(!)!*0/
0$!dFacaded%*0!."��!dS +!/d%0d$�2!d�dPublic() interface{}d)!0$+ QTPd%"d%0d%/
%),(!)!*0! Nd%0d��((/d0$!d)!0$+ d�* d.!01.*/d0$!d.!/1(0d+0$!.3%/!Nd%0d&1/0d.!01.*/d0$!d+.%#%*�(
+�&!�0d1*0+1�$! Md�$%/d�((+3/d1/d0+d,�//d�*50$%*#d0$.+1#$d0$!dPublicd"1*�0%+*d�!"+.!
3.%0%*#d0$!d.!/1(0d0+d0$!dResponseWriterd+�&!�0Nd�((+3%*#d%* %2% 1�(d/0.1�0/d0+d�+*0.+(
0$!%.d,1�(%�d�,,!�.�*�!M

�+.)�((5Nd/%*#(!d)!0$+ d%*0!."��!/d/1�$d�/d+1.dFacaded�.!d*�)! d�"0!.
0$!d)!0$+ d0$!5d !/�.%�!Nd/1�$d�/dReaderd�* dWriterMd
+3!2!.N
Publicerd%/d&1/0d�+*"1/%*#Nd/+d�d !(%�!.�0!(5d�.+'!d0$!d.1(!M

�!0Y/d%),(!)!*0d�dPublicd)!0$+ d"+.d+1.djd05,!d�5d�  %*#d0$!d"+((+3%*#d�+ !d0+
journeys.goO

func (j j) Public() interface{} {
  return map[string]interface{}{
    "name":    j.Name,
    "journey": strings.Join(j.PlaceTypes, "|"),
  }
}

�$!d,1�(%�d2%!3d+"d+1.djd05,!d&+%*/d0$!dPlaceTypesd"%!( d%*0+d�d/%*#(!d/0.%*#d/!,�.�0! d�5
0$!d,%,!d�$�.��0!.d�/d,!.d+1.d���d !/%#*M



��* +)`�!�+))!* �0%+*/`�!�`�!.2%�!

S`978`T


!� d���'d0+dcmd/meander/main.god�* d.!,(��!d0$!drespondd)!0$+ d3%0$d+*!d0$�0
)�'!/d1/!d+"d+1.d*!3dPublicd"1*�0%+*O

func respond(w http.ResponseWriter, r *http.Request, data []interface{})
error {
  publicData := make([]interface{}, len(data))
  for i, d := range data {
    publicData[i] = meander.Public(d)
  }
  return json.NewEncoder(w).Encode(publicData)
}


!.!Nd3!d%0!.�0!d+2!.d0$!d �0�d/(%�!d��((%*#d0$!dmeander.Publicd"1*�0%+*d"+.d!��$d%0!)N
�1%( %*#d0$!d.!/1(0/d%*0+d�d*!3d/(%�!d+"d0$!d/�)!d/%6!Md�*d0$!d��/!d+"d+1.djd05,!Nd%0/dPublic
)!0$+ d3%((d�!d��((! d0+d/!.2!d0$!d,1�(%�d2%!3d+"d0$!d �0�d.�0$!.d0$�*d0$!d !"�1(0d2%!3Md�*d�
0!.)%*�(Nd*�2%#�0!d0+d0$!dcmd/meanderd"+( !.d�#�%*d�* d.1*dgo run main.god�!"+.!
$%00%*#dhttp://localhost:8080/journeysMd�+0!d0$�0d0$!d/�)!d �0�d$�/d*+3d�$�*#! d0+
�d*!3d/0.1�01.!O

[{
  journey: "park|bar|movie_theater|restaurant|florist|taxi_stand",
  name: "Romantic"
}, ...]

�*d�(0!.*�0%2!d3�5d+"d��$%!2%*#d0$!d/�)!d.!/1(0d3+1( d�!d0+d1/!d0�#/d0+
�+*0.+(d0$!d"%!( d*�)!/Nd�/d3!d$�2!d +*!d%*d,.!2%+1/d�$�,0!./Nd�* 
%),(!)!*0d5+1.d+3*d[]stringd05,!d0$�0d,.+2% !/d�dMarshalJSON
)!0$+ d3$%�$d0!((/d0$!d!*�+ !.d$+3d0+d)�./$�(d5+1.d05,!Md�+0$d�.!
,!."!�0(5d���!,0��(!Nd�10d0$!dFacaded%*0!."��!d�* dPublicd)!0$+ d�.!
,.+���(5d)+.!d!4,.!//%2!dS%"d/+)!+*!d.!� /d0$!d�+ !Nd%/*Y0d%0d+�2%+1/
3$�0Y/d#+%*#d+*QTd�* d#%2!d1/d)+.!d�+*0.+(M

*HQHUDWLQJ�UDQGRP�UHFRPPHQGDWLRQV
�*d+. !.d0+d+�0�%*d0$!d,(��!/d".+)d3$%�$d+1.d�+ !d3%((d.�* +)(5d�1%( d1,
.!�+))!* �0%+*/Nd3!d*!! d0+d-1!.5d0$!d	++#(!d�(��!/d���Md�*d0$!d.++0dmeanderd"+( !.Nd�  
0$!d"+((+3%*#dquery.god"%(!O

package meander
type Place struct {
  *googleGeometry `json:"geometry"`
  Name            string         `json:"name"`
  Icon            string         `json:"icon"`
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  Photos          []*googlePhoto `json:"photos"`
  Vicinity        string         `json:"vicinity"`
}
type googleResponse struct {
  Results []*Place `json:"results"`
}
type googleGeometry struct {
  *googleLocation `json:"location"`
}
type googleLocation struct {
  Lat float64 `json:"lat"`
  Lng float64 `json:"lng"`
}
type googlePhoto struct {
  PhotoRef string `json:"photo_reference"`
  URL      string `json:"url"`
}

�$%/d�+ !d !"%*!/d0$!d/0.1�01.!/d3!d3%((d*!! d%*d+. !.d0+d,�./!d0$!d����d.!/,+*/!d".+)d0$!
	++#(!d�(��!/d���d%*0+d1/��(!d+�&!�0/M


!� d+2!.d0+d0$!d	++#(!d�(��!/d���d +�1)!*0�0%+*d"+.d�*d!4�),(!d+"d0$!
.!/,+*/!d3!d�.!d!4,!�0%*#Md�!"!.d0+dhttp://developers.google.com/pla
ces/documentation/searchM

�+/0d+"d0$!d,.!�! %*#d�+ !d3%((d�!d+�2%+1/Nd�10d%0Y/d3+.0$d*+0%*#d0$�0d0$!dPlaced05,!
!)�! /d0$!dgoogleGeometryd05,!Nd3$%�$d�((+3/d1/d0+d.!,.!/!*0d0$!d*!/0! d �0�d�/d,!.d0$!
���d3$%(!d!//!*0%�((5d"(�00!*%*#d%0d%*d+1.d�+ !Md�!d +d0$%/d3%0$dgoogleLocationd%*/% !
googleGeometryNd3$%�$d)!�*/d0$�0d3!d3%((d�!d��(!d0+d���!//d0$!dLatd�* dLngd2�(1!/
 %.!�0(5d+*d�dPlaced+�&!�0d!2!*d0$+1#$d0$!5Y.!d0!�$*%��((5d*!/0! d%*d+0$!.d/0.1�01.!/M

�!��1/!d3!d3�*0d0+d�+*0.+(d$+3d�dPlaced+�&!�0d�,,!�./d,1�(%��((5Nd(!0Y/d#%2!d0$%/d05,!d0$!
"+((+3%*#dPublicd)!0$+ O

func (p *Place) Public() interface{} {
  return map[string]interface{}{
    "name":     p.Name,
    "icon":     p.Icon,
    "photos":   p.Photos,
    "vicinity": p.Vicinity,
    "lat":      p.Lat,
    "lng":      p.Lng,
  }
}
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�!)!)�!.d0+d.1*dgolintd+*d0$%/d�+ !d0+d/!!d3$%�$d�+))!*0/d*!! d0+d�!
�  ! d0+d0$!d!4,+.0! d%0!)/M

7KH�*RRJOH�3ODFHV�$3,�NH\
�%'!d3%0$d)+/0d���/Nd3!d3%((d*!! d�*d���d'!5d%*d+. !.d0+d���!//d0$!d.!)+0!d/!.2%�!/Md
!� 
+2!.d0+d0$!d	++#(!d���/d�+*/+(!Nd/%#*d%*d3%0$d�d	++#(!d���+1*0Nd�* d�.!�0!d�d'!5d"+.d0$!
	++#(!d�(��!/d���Md�+.d)+.!d !0�%(! d%*/0.1�0%+*/Nd.!"!.d0+d0$!d +�1)!*0�0%+*d+*d0$!
	++#(!Y/d !2!(+,!.d3!�/%0!M

�*�!d5+1d$�2!d5+1.d'!5Nd(!0Y/d�.!�0!d�d2�.%��(!d%*/% !d0$!dmeanderd,��'�#!d0$�0d��*d$+( d%0M
�0d0$!d0+,d+"dquery.goNd�  d0$!d"+((+3%*#d !"%*%0%+*O

var APIKey string

�+3d*%,d���'d%*0+dmain.goNd.!)+2!d0$!d +1�(!d/(�/$d//d".+)d0$!dAPIKeyd(%*!Nd�* d.!,(��!
0$!dTODOd2�(1!d3%0$d0$!d��01�(d'!5d,.+2% ! d�5d0$!d	++#(!d���/d�+*/+(!Md�!)!)�!.d0$�0d%0
%/d�� d,.��0%�!d0+d$�. �+ !d'!5/d(%'!d0$%/d %.!�0(5d%*d5+1.d�+ !Pd%*/0!� Nd%0Y/d3+.0$d�.!�'%*#
0$!)d+10d%*0+d!*2%.+*)!*0d2�.%��(!/Nd3$%�$d'!!,/d0$!)d+10d+"d5+1.d/+1.�!d�+ !d.!,+/%0+.5M

(QXPHUDWRUV�LQ�*R
�+d$�* (!d0$!d2�.%+1/d�+/0d.�*#!/d"+.d+1.d���Nd%0d)�'!/d/!*/!d0+d1/!d�*d!*1)!.�0+.dS+.
!*1)Td0+d !*+0!d0$!d2�.%+1/d2�(1!/d�* d$�* (!d�+*2!./%+*/d0+d�* d".+)d/0.%*#
.!,.!/!*0�0%+*/Md	+d +!/*Y0d!4,(%�%0(5d,.+2% !d!*1)!.�0+./d�/d�d(�*#1�#!d"!�01.!Nd�10d0$!.!
%/d�d*!�0d3�5d+"d%),(!)!*0%*#d0$!)Nd3$%�$d3!d3%((d!4,(+.!d%*d0$%/d/!�0%+*M

�d/%),(!d"(!4%�(!d�$!�'(%/0d0+d3.%0!d!*1)!.�0+./d%*d	+d%/d�/d"+((+3/O

�!"%*!d�d*!3d05,!d��/! d+*d�d,.%)%0%2!d%*0!#!.d05,!
�/!d0$�0d05,!d3$!*!2!.d5+1d*!! d1/!./d0+d/,!�%"5d+*!d+"d0$!d�,,.+,.%�0!d2�(1!/
�/!d0$!diotad'!53+. d0+d/!0d0$!d2�(1!/d%*d�dconstd�(+�'Nd %/.!#�. %*#d0$!d"%./0
6!.+d2�(1!
�),(!)!*0d�d)�,d+"d/!*/%�(!d/0.%*#d.!,.!/!*0�0%+*/d0+d0$!d2�(1!/d+"d5+1.
!*1)!.�0+.
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�),(!)!*0d�dStringd)!0$+ d+*d0$!d05,!d0$�0d.!01.*/d0$!d�,,.+,.%�0!d/0.%*#
.!,.!/!*0�0%+*d".+)d0$!d)�,
�),(!)!*0d�dParseTyped"1*�0%+*d0$�0d�+*2!.0/d".+)d�d/0.%*#d0+d5+1.d05,!d1/%*#
0$!d)�,

�+3Nd3!d3%((d3.%0!d�*d!*1)!.�0+.d0+d.!,.!/!*0d0$!d�+/0d(!2!(/d%*d+1.d���Md�.!�0!d�d*!3d"%(!
��((! dcost_level.god%*/% !d0$!d.++0dmeanderd"+( !.d�* d�  d0$!d"+((+3%*#d�+ !O

package meander
type Cost int8
const (
  _ Cost = iota
  Cost1
  Cost2
  Cost3
  Cost4
  Cost5
)


!.!Nd3!d !"%*!d0$!d05,!d+"d+1.d!*1)!.�0+.Nd3$%�$d3!d$�2!d��((! dCostNd�* d/%*�!d3!d*!! 
0+d.!,.!/!*0d�d+*(5d"!3d2�(1!/Nd3!d$�2!d��/! d%0d+*d�*dint8d.�*#!Md�+.d!*1)!.�0+./d3$!.!
3!d*!! d(�.#!.d2�(1!/Nd5+1d�.!d".!!d0+d1/!d�*5d+"d0$!d%*0!#!.d05,!/d0$�0d3+.'d3%0$diotaMd�$!
Costd05,!d%/d*+3d�d.!�(d05,!d%*d%0/d+3*d.%#$0Nd�* d3!d��*d1/!d%0d3$!.!2!.d3!d*!! d0+
.!,.!/!*0d+*!d+"d0$!d/1,,+.0! d2�(1!/d"+.d!4�),(!Nd3!d��*d/,!�%"5d�dCostd05,!d�/d�*
�.#1)!*0d%*d"1*�0%+*/Nd+.d3!d��*d1/!d%0d�/d0$!d05,!d"+.d�d"%!( d%*d�d/0.1�0M

�!d0$!*d !"%*!d�d(%/0d+"d�+*/0�*0/d+"d0$�0d05,!d�* d1/!d0$!diotad'!53+. d0+d%* %��0!d0$�0d3!
3�*0d%*�.!)!*0%*#d2�(1!/d"+.d0$!d�+*/0�*0/Md�5d %/.!#�. %*#d0$!d"%./0diotad2�(1!dS3$%�$d%/
�(3�5/d6!.+TNd3!d%* %��0!d0$�0d+*!d+"d0$!d/,!�%"%! d�+*/0�*0/d)1/0d�!d!4,(%�%0(5d1/! d.�0$!.
0$�*d0$!d6!.+d2�(1!M

�+d,.+2% !d�d/0.%*#d.!,.!/!*0�0%+*d+"d+1.d!*1)!.�0+.Nd3!d+*(5d*!! d0+d�  d�dString
)!0$+ d0+d0$!dCostd05,!Md�$%/d%/d�d1/!"1(d!4!.�%/!d!2!*d%"d5+1d +*Y0d*!! d0+d1/!d0$!d/0.%*#/
%*d5+1.d�+ !Nd�!��1/!d3$!*!2!.d5+1d1/!d0$!d,.%*0d��((/d".+)d0$!d	+d/0�* �. d(%�.�.5dS/1�$
�/dfmt.PrintlnTNd0$!d*1)!.%��(d2�(1!/d3%((d�!d1/! d�5d !"�1(0Md�"0!*Nd0$!/!d2�(1!/d�.!
)!�*%*#(!//d�* d3%((d.!-1%.!d5+1d0+d(++'d0$!)d1,d�* d!2!*d�+1*0d0$!d(%*!/d0+d !0!.)%*!d0$!
*1)!.%��(d2�(1!d"+.d!��$d%0!)M

�+.d)+.!d%*"+.)�0%+*d+*d0$!dString()d)!0$+ d%*d	+Nd.!"!.d0+d0$!
Stringerd�* dGoStringerd%*0!."��!/d%*d0$!dfmtd,��'�#!d�0dhttp://gola
ng.org/pkg/fmt/#StringerM
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�+d!*/1.!d0$�0d+1.d!*1)!.�0+.d�+ !d%/d3+.'%*#d�+..!�0(5Nd3!d�.!d#+%*#d0+d3.%0!d1*%0d0!/0/
0$�0d)�'!d/+)!d�//!.0%+*/d��+10d!4,!�0! d�!$�2%+.M

�(+*#/% !dcost_level.goNd�  d�d*!3d"%(!d��((! dcost_level_test.god�* d�  d0$!
"+((+3%*#d1*%0d0!/0O

package meander_test
import (
  "testing"
  "github.com/cheekybits/is"
  "path/to/meander"
)
func TestCostValues(t *testing.T) {
  is := is.New(t)
  is.Equal(int(meander.Cost1), 1)
  is.Equal(int(meander.Cost2), 2)
  is.Equal(int(meander.Cost3), 3)
  is.Equal(int(meander.Cost4), 4)
  is.Equal(int(meander.Cost5), 5)
}

�+1d3%((d*!! d0+d.1*dgo getd%*d+. !.d0+d#!0d0$!d�$!!'5�%0/disd,��'�#!dS".+)dhttps://git
hub.com/cheekybits/isTM

�$!disd,��'�#!d%/d�*d�(0!.*�0%2!d0!/0%*#d$!(,!.d,��'�#!Nd�10d0$%/d+*!d%/
1(0.�b/%),(!d�* d !(%�!.�0!(5d��.!b�+*!/Md�+1d#!0d0+d,%�'d5+1.d"�2+.%0!
3$!*d5+1d3.%0!d5+1.d+3*d,.+&!�0/d+.d1/!d*+*!d�0d�((M

�+.)�((5Nd3!d3+1( *Y0d3+..5d��+10d0$!d��01�(d%*0!#!.d2�(1!d+"d�+*/0�*0/d%*d+1.
!*1)!.�0+.Nd�10d/%*�!d0$!d	++#(!d�(��!/d���d1/!/d*1)!.%��(d2�(1!/d0+d.!,.!/!*0d0$!d/�)!
0$%*#Nd3!d*!! d0+d��.!d��+10d0$!d2�(1!/M

�+1d)%#$0d$�2!d*+0%�! d/+)!0$%*#d/0.�*#!d��+10d0$%/d0!/0d"%(!d0$�0d�.!�'/
".+)d�+*2!*0%+*Md�(0$+1#$d%0d%/d%*/% !d0$!d.++0dmeanderd"+( !.Nd%0d%/d*+0d�
,�.0d+"d0$!dmeanderd,��'�#!Pd.�0$!.Nd%0Y/d%*dmeander_testM
�*d	+Nd0$%/d%/d�*d!..+.d%*d!2!.5d��/!d!4�!,0d"+.d0!/0/Md�!��1/!d3!d�.!d,100%*#
+1.d0!/0d�+ !d%*0+d%0/d+3*d,��'�#!Nd%0d)!�*/d0$�0d3!d*+d(+*#!.d$�2!d���!//
0+d0$!d%*0!.*�(/d+"d0$!dmeanderd,��'�#!Md�+0!d$+3d3!d$�2!d0+d1/!d0$!
,��'�#!d,.!"%4Md�$%/d)�5d/!!)d(%'!d�d %/� 2�*0�#!Nd�10d%*d"��0Nd%0d�((+3/d1/
0+d�!d/1.!d0$�0d3!d�.!d0!/0%*#d0$!d,��'�#!d�/d0$+1#$d3!d3!.!d�d.!�(d1/!.d+"
%0Md�!d)�5d+*(5d��((d!4,+.0! d)!0$+ /d�* d+*(5d$�2!d2%/%�%(%05d%*0+
!4,+.0! d05,!/Pd&1/0d(%'!d+1.d1/!./Md�* d3!d��**+0d)!//d�.+1* d3%0$
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%*0!.*�(/d0+d +d0$%*#/d0$�0d+1.d1/!./d��**+0Pd%0Y/d�d0.1!d1/!.d0!/0Md�*d0!/0%*#N
/+)!0%)!/d5+1d +d*!! d0+d"%  (!d3%0$d�*d%*0!.*�(d/0�0!Nd%*d3$%�$d��/!d5+1.
0!/0/d3+1( d*!! d0+d�!d%*d0$!d/�)!d,��'�#!d�/d0$!d�+ !d%*/0!� M

�1*d0$!d0!/0/d�5d.1**%*#dgo testd%*d�d0!.)%*�(d�* d*+0!d0$�0d%0d,�//!/M

�!0Y/d�  d�*+0$!.d0!/0d0+d)�'!d�//!.0%+*/d��+10d0$!d/0.%*#d.!,.!/!*0�0%+*/d"+.d!��$dCost
�+*/0�*0Md�*dcost_level_test.goNd�  d0$!d"+((+3%*#d1*%0d0!/0O

func TestCostString(t *testing.T) {
  is := is.New(t)
  is.Equal(meander.Cost1.String(), "$")
  is.Equal(meander.Cost2.String(), "$$")
  is.Equal(meander.Cost3.String(), "$$$")
  is.Equal(meander.Cost4.String(), "$$$$")
  is.Equal(meander.Cost5.String(), "$$$$$")
}

�$%/d0!/0d�//!.0/d0$�0d��((%*#d0$!dStringd)!0$+ d"+.d!��$d�+*/0�*0d5%!( /d0$!d!4,!�0! d2�(1!M
�1**%*#d0$!/!d0!/0/d3%((Nd+"d�+1./!Nd"�%(d�!��1/!d3!d$�2!*Y0d%),(!)!*0! d0$!dString
)!0$+ d5!0M

�* !.*!�0$d0$!dCostd�+*/0�*0/Nd�  d0$!d"+((+3%*#d)�,d�* d0$!dStringd)!0$+ O

var costStrings = map[string]Cost{
  "$":     Cost1,
  "$$":    Cost2,
  "$$$":   Cost3,
  "$$$$":  Cost4,
  "$$$$$": Cost5,
}
func (l Cost) String() string {
  for s, v := range costStrings {
    if l == v {
      return s
    }
  }
  return "invalid"
}

�$!dmap[string]Costd2�.%��(!d)�,/d0$!d�+/0d2�(1!/d0+d0$!d/0.%*#d.!,.!/!*0�0%+*Nd�* d0$!
Stringd)!0$+ d%0!.�0!/d+2!.d0$!d)�,d0+d.!01.*d0$!d�,,.+,.%�0!d2�(1!M
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�*d+1.d��/!Nd�d/%),(!dstrings.Repeat("$", int(l))d.!01.*d3+1( 
3+.'d&1/0d�/d3!((dS�* d3%*/d�!��1/!d%0Y/d/%),(!.d�+ !TPd�10d%0d+"0!*d3+*Y0P
0$!.!"+.!Nd0$%/d/!�0%+*d!4,(+.!/d0$!d#!*!.�(d�,,.+��$M

�+3d%"d3!d3!.!d0+d,.%*0d+10d0$!dCost3d2�(1!Nd3!d3+1( d��01�((5d/!!d$$$Nd3$%�$d%/d)1�$
)+.!d1/!"1(d0$�*d*1)!.%��(d2�(1!/Md�/d3!d3�*0d0+d1/!d0$!/!d/0.%*#/d%*d+1.d���Nd3!d�.!d�(/+
#+%*#d0+d�  d�dParseCostd)!0$+ M

�*dcost_value_test.goNd�  d0$!d"+((+3%*#d1*%0d0!/0O

func TestParseCost(t *testing.T) {
  is := is.New(t)
  is.Equal(meander.Cost1, meander.ParseCost("$"))
  is.Equal(meander.Cost2, meander.ParseCost("$$"))
  is.Equal(meander.Cost3, meander.ParseCost("$$$"))
  is.Equal(meander.Cost4, meander.ParseCost("$$$$"))
  is.Equal(meander.Cost5, meander.ParseCost("$$$$$"))
}


!.!Nd3!d�//!.0d0$�0d��((%*#dParseCostd3%((Nd%*d"��0Nd5%!( d0$!d�,,.+,.%�0!d2�(1!d !,!* %*#
+*d0$!d%*,10d/0.%*#M

�*dcost_value.goNd�  d0$!d"+((+3%*#d%),(!)!*0�0%+*d�+ !O

func ParseCost(s string) Cost {
  return costStrings[s]
}

��./%*#d�dCostd/0.%*#d%/d2!.5d/%),(!d/%*�!d0$%/d%/d$+3d+1.d)�,d%/d(�% d+10M

�/d3!d*!! d0+d.!,.!/!*0d�d.�*#!d+"d�+/0d2�(1!/Nd(!0Y/d%)�#%*!d�dCostRanged05,!d�* d3.%0!
0$!d0!/0/d+10d"+.d$+3d3!d%*0!* d0+d1/!d%0Md�  d0$!d"+((+3%*#d0!/0/d0+dcost_value_test.goO

func TestParseCostRange(t *testing.T) {
  is := is.New(t)
  var l meander.CostRange
  var err error
  l, err = meander.ParseCostRange("$$...$$$")
  is.NoErr(err)
  is.Equal(l.From, meander.Cost2)
  is.Equal(l.To, meander.Cost3)
  l, err = meander.ParseCostRange("$...$$$$$")
  is.NoErr(err)
  is.Equal(l.From, meander.Cost1)
  is.Equal(l.To, meander.Cost5)
}
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func TestCostRangeString(t *testing.T) {
  is := is.New(t)
  r := meander.CostRange{
    From: meander.Cost2,
    To:   meander.Cost4,
  }
  is.Equal("$$...$$$$", r.String())
}

�!d/,!�%"5d0$�0d,�//%*#d%*d�d/0.%*#d3%0$d03+d +((�.d�$�.��0!./d"%./0Nd"+((+3! d�5d0$.!!d +0/
�* d0$!*d0$.!!d +((�.d�$�.��0!./d/$+1( d�.!�0!d�d*!3dmeander.CostRanged05,!d0$�0d$�/
Fromd/!0d0+dmeander.Cost2d�* dTod/!0d0+dmeander.Cost3Md�!d�(/+d1/!dis.NoErrd%*d+. !.
0+d�//!.0d0$�0d*+d!..+.d%/d.!01.*! d3$!*d3!d,�./!d+1.d/0.%*#/Md�$!d/!�+* d0!/0d +!/d0$!
.!2!./!d�5d0!/0%*#d0$�0d0$!dCostRange.Stringd)!0$+ Nd3$%�$d.!01.*/d0$!d�,,.+,.%�0!
2�(1!M

�+d)�'!d+1.d0!/0/d,�//Nd�  d0$!d"+((+3%*#dCostRanged05,!d�* d0$!d�//+�%�0! dStringd�* 
ParseStringd"1*�0%+*/O

type CostRange struct {
  From Cost
  To   Cost
}
func (r CostRange) String() string {
  return r.From.String() + "..." + r.To.String()
}
func ParseCostRange(s string) (CostRange, error) {
  var r CostRange
  segs := strings.Split(s, "...")
  if len(segs) != 2 {
    return r, errors.New("invalid cost range")
  }
  r.From = ParseCost(segs[0])
  r.To = ParseCost(segs[1])
  return r, nil
}

�$%/d�((+3/d1/d0+d�+*2!.0d�d/0.%*#d/1�$d�/d$...$$$$$d0+d�d/0.1�01.!d0$�0d�+*0�%*/d03+dCost
2�(1!/Od�dFromd�* dTod/!0d�* d2%�!d2!./�Md�"d/+)!�+ 5d,�//!/d%*d�*d%*2�(% d�+/0d.�*#!dS3!
&1/0d,!."+.)d�d/%),(!d�$!�'d+*d0$!d*1)�!.d+"d/!#)!*0/d�"0!.d/,(%00%*#d+*d0$!d +0/TNd0$!*d3!
.!01.*d�*d!..+.Md�+1d��*d +d�  %0%+*�(d�$!�'%*#d$!.!d%"d5+1d3�*0d0+Nd/1�$d�/d!*/1.%*#d+*(5
 +0/d�* d +((�.d/%#*/d�.!d)!*0%+*! d%*d0$!d/0.%*#/M
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4XHU\LQJ�WKH�*RRJOH�3ODFHV�$3,
�+3d0$�0d3!d�.!d��,��(!d+"d.!,.!/!*0%*#d0$!d.!/1(0/d+"d0$!d���Nd3!d*!! d�d3�5d0+d.!,.!/!*0
�* d%*%0%�0!d0$!d��01�(d-1!.5Md�  d0$!d"+((+3%*#d/0.1�01.!d0+dquery.goO

type Query struct {
  Lat          float64
  Lng          float64
  Journey      []string
  Radius       int
  CostRangeStr string
}

�$%/d/0.1�01.!d�+*0�%*/d�((d0$!d%*"+.)�0%+*d3!d3%((d*!! d%*d+. !.d0+d�1%( d1,d0$!d-1!.5Nd�((d+"
3$%�$d3%((d��01�((5d�+)!d".+)d0$!d���d,�.�)!0!./d%*d0$!d.!-1!/0/d".+)d0$!d�(%!*0Md�!40N
�  d0$!d"+((+3%*#dfindd)!0$+ Nd3$%�$d3%((d�!d.!/,+*/%�(!d"+.d)�'%*#d0$!d��01�(d.!-1!/0d0+
	++#(!Y/d/!.2!./O

func (q *Query) find(types string) (*googleResponse, error) {
  u :=  "https://maps.googleapis.com/maps/api/place/nearbysearch/json"
  vals := make(url.Values)
  vals.Set("location", fmt.Sprintf("%g,%g", q.Lat, q.Lng))
  vals.Set("radius", fmt.Sprintf("%d", q.Radius))
  vals.Set("types", types)
  vals.Set("key", APIKey)
  if len(q.CostRangeStr) > 0 {
    r, err := ParseCostRange(q.CostRangeStr)
    if err != nil {
      return nil, err
    }
    vals.Set("minprice", fmt.Sprintf("%d", int(r.From)-1))
    vals.Set("maxprice", fmt.Sprintf("%d", int(r.To)-1))
  }
  res, err := http.Get(u + "�" + vals.Encode())
  if err != nil {
    return nil, err
  }
  defer res.Body.Close()
  var response googleResponse
  if err := json.NewDecoder(res.Body).Decode(&response); err != nil {
    return nil, err
  }
  return &response, nil
}
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�%./0Nd3!d�1%( d0$!d.!-1!/0d���d�/d,!.d0$!d	++#(!d�(��!/d���d/,!�%"%��0%+*d�5d�,,!* %*#d0$!
url.Valuesd!*�+ ! d/0.%*#d+"d0$!d �0�d"+.dlatNdlngNdradiusNd�* Nd+"d�+1./!Nd0$!dAPIKey
2�(1!/M

�$!durl.Valuesd05,!d%/d��01�((5d�dmap[string][]stringd05,!Nd3$%�$d%/
3$5d3!d1/!dmaked.�0$!.d0$�*dnewM

�$!dtypesd2�(1!d3!d/,!�%"5d�/d�*d�.#1)!*0d.!,.!/!*0/d0$!d'%* d+"d�1/%*!//d0+d(++'d"+.Md�"
0$!.!d%/dCostRangeStrNd3!d,�./!d%0d�* d/!0d0$!dminpriced�* dmaxpriced2�(1!/d�!"+.!
"%*�((5d��((%*#dhttp.Getd0+d��01�((5d)�'!d0$!d.!-1!/0Md�"d0$!d.!-1!/0d%/d/1��!//"1(Nd3!d !"!.
0$!d�(+/%*#d+"d0$!d.!/,+*/!d�+ 5d�* d1/!d�djson.Decoderd)!0$+ d0+d !�+ !d0$!d����d0$�0
�+)!/d���'d".+)d0$!d���d%*0+d+1.dgoogleResponsed05,!M

%XLOGLQJ�UHFRPPHQGDWLRQV
�!40Nd3!d*!! d0+d3.%0!d�d)!0$+ d0$�0d3%((d�((+3d1/d0+d)�'!d)�*5d��((/d0+d"%* d"+.d0$!
 %""!.!*0d/0!,/d%*d�d&+1.*!5Md�* !.*!�0$d0$!dfindd)!0$+ Nd�  d0$!d"+((+3%*#dRund)!0$+ d0+
0$!dQueryd/0.1�0O

// Run runs the query concurrently, and returns the results.
func (q *Query) Run() []interface{} {
  rand.Seed(time.Now().UnixNano())
  var w sync.WaitGroup
  var l sync.Mutex
  places := make([]interface{}, len(q.Journey))
  for i, r := range q.Journey {
    w.Add(1)
    go func(types string, i int) {
      defer w.Done()
      response, err := q.find(types)
      if err != nil {
        log.Println("Failed to find places:", err)
        return
      }
      if len(response.Results) == 0 {
        log.Println("No places found for", types)
        return
      }
      for _, result := range response.Results {
        for _, photo := range result.Photos {
          photo.URL =
            "https://maps.googleapis.com/maps/api/place/photo�" +
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            "maxwidth=1000&photoreference=" + photo.PhotoRef + "&key="
             + APIKey
        }
      }
      randI := rand.Intn(len(response.Results))
      l.Lock()
      places[i] = response.Results[randI]
      l.Unlock()
    }(r, i)
  }
  w.Wait() // wait for everything to finish
  return places
}

�$!d"%./0d0$%*#d3!d +d%/d/!0d0$!d.�* +)d/!! d0+d0$!d�1..!*0d0%)!d%*d*�*+/!�+* /d/%*�!
��*1�.5d:Nd:B@9d���Md�$%/d!*/1.!/d0$�0d!2!.5d0%)!d3!d��((d0$!dRund)!0$+ d�* d1/!d0$!drand
,��'�#!Nd0$!d.!/1(0/d3%((d�!d %""!.!*0Md�"d3!d +*Y0d +d0$%/Nd+1.d�+ !d3+1( d/1##!/0d0$!d/�)!
.!�+))!* �0%+*/d!2!.5d0%)!Nd3$%�$d !"!�0/d0$!d+�&!�0M

�%*�!d3!d*!! d0+d)�'!d)�*5d.!-1!/0/d0+d	++#(!d�* d/%*�!d3!d3�*0d0+d)�'!d/1.!d0$%/d%/d�/
-1%�'d�/d,+//%�(!d3!d�.!d#+%*#d0+d.1*d�((d0$!d-1!.%!/d�0d0$!d/�)!d0%)!d�5d)�'%*#d�+*�1..!*0
��((/d0+d+1.dQuery.findd)!0$+ Md�+d*!40Nd3!d�.!�0!dsync.WaitGroupd�* d�d)�,d0+d$+( 
0$!d/!(!�0! d,(��!/d�(+*#d3%0$d�dsync.Mutexd)!0$+ d0+d�((+3d)�*5d#+.+10%*!/d0+d/�"!(5
���!//d0$!d)�,d�+*�1..!*0(5M

�!d0$!*d%0!.�0!d+2!.d!��$d%0!)d%*d0$!dJourneyd/(%�!Nd3$%�$d)%#$0d�!dbarNdcafeNd+.
movie_theaterMd�+.d!��$d%0!)Nd3!d�  d1d0+d0$!dWaitGroupd+�&!�0d�* d/0�.0d�d#+.+10%*!M
�*/% !d0$!d.+10%*!Nd3!d"%./0d !"!.d0$!dw.Doned��((Nd%*"+.)%*#d0$!dWaitGroupd+�&!�0d0$�0d0$%/
.!-1!/0d$�/d�+),(!0! d�!"+.!d��((%*#d+1.dfindd)!0$+ d0+d)�'!d0$!d��01�(d.!-1!/0M
�//1)%*#d*+d!..+./d+��1..! d�* d%0d3�/d%* !! d��(!d0+d"%* d/+)!d,(��!/Nd3!d%0!.�0!d+2!.d0$!
.!/1(0/d�* d�1%( d1,d�d1/��(!d���d"+.d�*5d,$+0+/d0$�0d)%#$0d�!d,.!/!*0Md���+. %*#d0+d0$!
	++#(!d�(��!/d���Nd3!d�.!d#%2!*d�dphotoreferenced'!5Nd3$%�$d3!d��*d1/!d%*d�*+0$!.d���
��((d0+d#!0d0$!d��01�(d%)�#!Md�+d/�2!d+1.d�(%!*0/d".+)d$�2%*#d0+d$�2!d'*+3(! #!d+"d0$!
	++#(!d�(��!/d���d�0d�((Nd3!d�1%( d0$!d�+),(!0!d���d"+.d0$!)M

�!d0$!*d(+�'d0$!d)�,d(+�'!.d�* d3%0$d�d��((d0+drand.IntnNd,%�'d+*!d+"d0$!d+,0%+*/d�0
.�* +)d�* d%*/!.0d%0d%*0+d0$!d.%#$0d,+/%0%+*d%*d0$!dplacesd/(%�!d�!"+.!
1*(+�'%*#dsync.MutexM

�%*�((5Nd3!d3�%0d"+.d�((d#+.+10%*!/d0+d�+),(!0!d3%0$d�d��((d0+dw.Waitd�!"+.!d.!01.*%*#d0$!
,(��!/M
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+DQGOHUV�WKDW�XVH�TXHU\�SDUDPHWHUV
�+3d3!d*!! d0+d3%.!d1,d+1.d/recommendationsd��((Nd/+d$!� d���'d0+dmain.god%*d0$!
cmd/meanderd"+( !.d�* d�  d0$!d"+((+3%*#d�+ !d%*/% !d0$!dmaind"1*�0%+*O

http.HandleFunc("/recommendations", cors(func(w
http.ResponseWriter, r *http.Request) {
  q := &meander.Query{
    Journey: strings.Split(r.URL.Query().Get("journey"), "|"),
  }
  var err error
  q.Lat, err = strconv.ParseFloat(r.URL.Query().Get("lat"), 64)
  if err != nil {
    http.Error(w, err.Error(), http.StatusBadRequest)
    return
  }
  q.Lng, err = strconv.ParseFloat(r.URL.Query().Get("lng"), 64)
  if err != nil {
    http.Error(w, err.Error(), http.StatusBadRequest)
    return
  }
  q.Radius, err = strconv.Atoi(r.URL.Query().Get("radius"))
  if err != nil {
    http.Error(w, err.Error(), http.StatusBadRequest)
    return
  }
  q.CostRangeStr = r.URL.Query().Get("cost")
  places := q.Run()
  respond(w, r, places)
}))

�$%/d$�* (!.d%/d.!/,+*/%�(!d"+.d,.!,�.%*#d0$!dmeander.Queryd+�&!�0d�* d��((%*#d%0/dRun
)!0$+ d�!"+.!d.!/,+* %*#d3%0$d0$!d.!/1(0/Md�$!dhttp.Requestd05,!Y/d���d2�(1!d!4,+/!/
0$!dQueryd �0�d0$�0d,.+2% !/d�dGetd)!0$+ d3$%�$Nd%*d01.*Nd(++'/d1,d�d2�(1!d"+.d�d#%2!*d'!5M

�$!d&+1.*!5d/0.%*#d%/d0.�*/(�0! d".+)d0$!dbar|cafe|movie_theaterd"+.)�0d0+d�d/(%�!d+"
/0.%*#/d�5d/,(%00%*#d+*d0$!d,%,!d�$�.��0!.Md�$!*Nd�d"!3d��((/d0+d"1*�0%+*/d%*d0$!dstrconv
,��'�#!d01.*d0$!d/0.%*#d(�0%01 !Nd(+*#%01 !Nd�* d.� %1/d2�(1!/d%*0+d*1)!.%��(d05,!/Md�"d0$!
2�(1!/d�.!d%*d�*d%*�+..!�0d"+.)�0Nd3!d3%((d#!0d�*d!..+.Nd3$%�$d3!d3%((d0$!*d3.%0!d+10d0+d0$!
�(%!*0d1/%*#d0$!dhttp.Errord$!(,!.d3%0$d�*dhttp.StatusBadRequestd/0�01/M



��* +)`�!�+))!* �0%+*/`�!�`�!.2%�!

S`98:`T

&256
�$!d"%*�(d,%!�!d+"d0$!d"%./0d2!./%+*d+"d+1.d���d3%((d�!d0+d%),(!)!*0d����Nd�/d3!d % d%*d0$!
,.!2%+1/d�$�,0!.Md�!!d%"d5+1d��*d/+(2!d0$%/d,.+�(!)d5+1./!("d�!"+.!d.!� %*#d+*d��+10d0$!
/+(10%+*d%*d0$!d*!40d/!�0%+*M

�"d5+1d�.!d#+%*#d0+d0��'(!d0$%/d5+1./!("Nd.!)!)�!.d0$�0d5+1.d�%)d%/d0+d/!0
0$!dAccess-Control-Allow-Origind.!/,+*/!d$!� !.d0+d*Md�(/+N
�+*/% !.d0$!dhttp.HandlerFuncd3.�,,%*#d3!d % d%*d0$!d,.!2%+1/
�$�,0!.Md�$!d�!/0d,(��!d"+.d0$%/d�+ !d%/d,.+���(5d%*d0$!
cmd/meanderd,.+#.�)Nd/%*�!d0$�0d%/d3$�0d!4,+/!/d0$!d"1*�0%+*�(%05
0$.+1#$d�*d
���d!* ,+%*0M

�*dmain.goNd�  d0$!d"+((+3%*#dcorsd"1*�0%+*O

func cors(f http.HandlerFunc) http.HandlerFunc {
  return func(w http.ResponseWriter, r *http.Request) {
    w.Header().Set("Access-Control-Allow-Origin", "*")
    f(w, r)
  }
}

�$%/d"�)%(%�.d,�00!.*d0�'!/d%*d�*dhttp.HandlerFuncd05,!d�* d.!01.*/d�d*!3d+*!d0$�0d/!0/
0$!d�,,.+,.%�0!d$!� !.d�!"+.!d��((%*#d0$!d,�//! b%*d"1*�0%+*Md�+3Nd3!d��*d)+ %"5d+1.d�+ !
0+d)�'!d/1.!d0$�0d0$!dcorsd"1*�0%+*d#!0/d��((! d"+.d�+0$d+"d+1.d!* ,+%*0/Md�, �0!d0$!
�,,.+,.%�0!d(%*!/d%*d0$!dmaind"1*�0%+*O

func main() {
  meander.APIKey = "YOUR_API_KEY"
  http.HandleFunc("/journeys", cors(func(w http.ResponseWriter,
  r *http.Request)
  {
    respond(w, r, meander.Journeys)
  }))
  http.HandleFunc("/recommendations", cors(func(w http.ResponseWriter,
  r *http.Request) {
    q := &meander.Query{
      Journey: strings.Split(r.URL.Query().Get("journey"), "|"),
    }
    var err error
    q.Lat, err = strconv.ParseFloat(r.URL.Query().Get("lat"), 64)
    if err != nil {
      http.Error(w, err.Error(), http.StatusBadRequest)
      return
    }
    q.Lng, err = strconv.ParseFloat(r.URL.Query().Get("lng"), 64)
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    if err != nil {
      http.Error(w, err.Error(), http.StatusBadRequest)
      return
    }
    q.Radius, err = strconv.Atoi(r.URL.Query().Get("radius"))
    if err != nil {
      http.Error(w, err.Error(), http.StatusBadRequest)
      return
    }
    q.CostRangeStr = r.URL.Query().Get("cost")
    places := q.Run()
    respond(w, r, places)
  }))
  log.Println("serving meander API on :8080")
  http.ListenAndServe(":8080", http.DefaultServeMux)
}

�+3Nd��((/d0+d+1.d���d3%((d�!d�((+3! d".+)d�*5d +)�%*d3%0$+10d�d�.+//b+.%#%*d!..+.
+��1..%*#M

��*d5+1d/!!d�d3�5d0+d/)�.0!*d1,d0$!d�+ !d�5d.!)+2%*#d0$!d)1(0%,(!d��((/
0+dr.URL.Query()Qd�!.$�,/d +d0$%/d+*�!d�* d���$!d0$!d.!/1(0d%*d�d(+��(
2�.%��(!Md�$!*Nd5+1d��*d�2+% d,�./%*#d0$!d-1!.5d)�*5d0%)!/M

7HVWLQJ�RXU�$3,
�+3d0$�0d3!d�.!d.!� 5d0+d0!/0d+1.d���Nd$!� d0+d�d�+*/+(!d�* d*�2%#�0!d0+d0$!
cmd/meanderd"+( !.Md�!��1/!d+1.d,.+#.�)d%),+.0/d0$!dmeanderd,��'�#!Nd�1%( %*#d0$!
,.+#.�)d3%((d�10+)�0%��((5d�1%( d+1.dmeanderd,��'�#!d0++M

�1%( d�* d.1*d0$!d,.+#.�)O

    JR�EXLOG��R�PHDQGHUDSL
    ��PHDQGHUDSL

�+d/!!d)!�*%*#"1(d.!/1(0/d".+)d+1.d���Nd(!0Y/d0�'!d�d)%*10!d0+d"%* d5+1.d��01�(d(�0%01 !d�* 
(+*#%01 !Md
!� d+2!.d0+dhttp://mygeoposition.com/d�* d1/!d0$!d3!�d0++(/d0+d#!0d0$!dx,y
2�(1!/d"+.d�d(+��0%+*d5+1d�.!d"�)%(%�.d3%0$M

�.Nd,%�'d".+)d0$!/!d,+,1(�.d�%0%!/O

�+* +*Nd�*#(�* Od51.520707 x 0.153809
�!3d�+.'Nd���Od40.7127840 x -74.0059410
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�+'5+Nd��,�*Od35.6894870 x 139.6917060
��*d�.�*�%/�+Nd���Od37.7749290 x -122.4194160

�+3Nd+,!*d�d3!�d�.+3/!.d�* d���!//d0$!d/recommendationsd!* ,+%*0d3%0$d/+)!
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�!d3�*0d0+d�+*0.+(d0$!d%*0!.2�(d�0d3$%�$d0$!d %.!�0+.%!/d�.!d�$!�'! d"+.d�$�*#!/
�+ !d,.+&!�0/d�.!d,.%)�.%(5d0!40b��/! Nd/+d6%,,%*#d0$!d %.!�0+.%!/d0+d#!*!.�0!
�.�$%2!/d3%((d/�2!d�d(+0d+"d/,��!
�!d3%((d�1%( d0$%/d,.+&!�0d-1%�'(5Nd3$%(!d'!!,%*#d�d�(+/!d3�0�$d+2!.d3$!.!d3!
)%#$0d3�*0d0+d)�'!d%),.+2!)!*0/d(�0!.
�*5d%),(!)!*0�0%+*d !�%/%+*/d3!d)�'!d/$+1( d�!d!�/%(5d)+ %"%! d%"d3!d !�% !
0+d�$�*#!d+1.d%),(!)!*0�0%+*d%*d0$!d"101.!
�!d3%((d�1%( d03+d�+))�* b(%*!d0++(/Od0$!d���'!* d �!)+*d0$�0d +!/d0$!d3+.'
�* d�d1/!.d%*0!.��0%+*d10%(%05d0$�0d3%((d(!0d1/d(%/0Nd�  Nd�* d.!)+2!d,�0$/d".+)d0$!
���'1,d/!.2%�!
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�0d%/d�+))+*d%*d	+d/+(10%+*/d0+d$�2!Nd%*d�d/%*#(!d,.+&!�0Nd�+0$d�d,��'�#!d0$�0d�((+3/d+0$!.
	+d,.+#.�))!./d0+d1/!d5+1.d��,��%(%0%!/d�* d�d�+))�* b(%*!d0++(d0$�0d�((+3/d!* d1/!./d0+
1/!d5+1.d,.+#.�)/M

�/d3!d/�3d%*d0$!d(�/0d�$�,0!.Nd�d�+*2!*0%+*d0+d/0.1�01.!d/1�$d,.+&!�0/d%/d!)!.#%*#d3$!.!�5
3!d$�2!d0$!d,��'�#!d%*d0$!d)�%*d,.+&!�0d,.+&!�0d"+( !.d�* d0$!d�+))�* b(%*!d0++(d%*/% !d�
/1�"+( !.d��((! dcmdd+.dcmdsd%"d5+1d$�2!d)1(0%,(!d�+))�* /Md�!��1/!d�((d,��'�#!/d�.!
!-1�(d%*d	+dS.!#�. (!//d+"d0$!d %.!�0+.5d0.!!TNd5+1d��*d%),+.0d0$!d,��'�#!d".+)d0$!
�+))�* d/1�,��'�#!/Nd'*+3%*#d5+1Y((d*!2!.d*!! d0+d%),+.0d0$!d�+))�* /d".+)d0$!
,.+&!�0d,��'�#!dS3$%�$d%/d%((!#�(d�/d5+1d��*Y0d$�2!d�5�(%��(d !,!* !*�%!/TMd�$%/d)�5d/!!)
(%'!d�*d1**!�!//�.5d��/0.��0%+*Nd�10d%0d%/d��01�((5d-1%0!d�d�+))+*d,�00!.*d�* d��*d�!d/!!*d%*
0$!d/0�* �. d	+d0++(d�$�%*d3%0$d!4�),(!/d/1�$d�/dgofmtd�* dgoimportsM

�+.d!4�),(!Nd"+.d+1.d,.+&!�0Nd3!d�.!d#+%*#d0+d3.%0!d�d,��'�#!d��((! dbackupd�* d03+
�+))�* b(%*!d0++(/Od0$!d �!)+*d�* d0$!d1/!.d%*0!.��0%+*d0++(Md�!d3%((d/0.1�01.!d+1.d,.+&!�0
%*d0$!d"+((+3%*#d3�5O

/backup - package
/backup/cmds/backup - user interaction tool
/backup/cmds/backupd - worker daemon
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�$!d.!�/+*d3!d +*Y0d&1/0d,10d�+ !d %.!�0(5d%*/% !d0$!dcmdd"+( !.dS!2!*d%"d3!
+*(5d$� d+*!d�+))�* Td%/d0$�0d3$!*dgo installd�1%( /d,.+&!�0/Nd%0d1/!/
0$!d*�)!d+"d0$!d"+( !.d�/d0$!d�+))�* d*�)!Nd�* d%0d3+1( *Y0d�!d2!.5
1/!"1(d%"d�((d+"d+1.d0++(/d3!.!d��((! dcmdM
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�!d�.!d"%./0d#+%*#d0+d3.%0!d0$!dbackupd,��'�#!Nd+"d3$%�$d3!d3%((d�!�+)!d0$!d"%./0d�1/0+)!.
3$!*d3!d3.%0!d0$!d�//+�%�0! d0++(/Md�$!d,��'�#!d3%((d�!d.!/,+*/%�(!d"+.d !�% %*#d3$!0$!.
 %.!�0+.%!/d$�2!d�$�*#! d�* d*!! d���'%*#d1,d+.d*+0d�/d3!((d�/d��01�((5d,!."+.)%*#d0$!
���'1,d,.+�! 1.!M

&RQVLGHULQJ�REYLRXV�LQWHUIDFHV�ILUVW
�*!d+"d0$!d!�.(5d0$%*#/d0+d0$%*'d��+10d3$!*d!)��.'%*#d+*d�d*!3d	+d,.+#.�)d%/d3$!0$!.
�*5d%*0!."��!/d/0�* d+10d0+d5+1Md�!d +*Y0d3�*0d0+d+2!.b��/0.��0d+.d3�/0!d0++d)1�$d0%)!
1,".+*0d !/%#*%*#d/+)!0$%*#d0$�0d3!d'*+3d3%((d�$�*#!d�/d3!d/0�.0d0+d�+ !Nd�10d0$�0d +!/*Y0
)!�*d3!d/$+1( *Y0d(++'d"+.d+�2%+1/d�+*�!,0/d0$�0d�.!d3+.0$d,1((%*#d+10Md�"d5+1Y.!d*+0d/1.!N
0$�0d%/d,!."!�0(5d���!,0��(!Pd5+1d/$+1( d3.%0!d5+1.d�+ !d1/%*#d�+*�.!0!d05,!/d�* d.!2%/%0
,+0!*0%�(d��/0.��0%+*/d�"0!.d5+1d$�2!d��01�((5d/+(2! d0$!d,.+�(!)/M


+3!2!.Nd/%*�!d+1.d�+ !d3%((d�.�$%2!d"%(!/Nd0$!dArchiverd%*0!."��!d,+,/d+10d�/d�d��* % �0!M

�.!�0!d�d*!3d"+( !.d%*/% !d5+1.dGOPATH/srcd"+( !.d��((! dbackupNd�* d�  d0$!d"+((+3%*#
archiver.god�+ !O

package backup
type Archiver interface {
  Archive(src, dest string) error
}

�*dArchiverd%*0!."��!d3%((d/,!�%"5d�d)!0$+ d��((! dArchiveNd3$%�$d0�'!/d/+1.�!d�* 
 !/0%*�0%+*d,�0$/d�* d.!01.*/d�*d!..+.Md�),(!)!*0�0%+*/d+"d0$%/d%*0!."��!d3%((d�!d.!/,+*/%�(!
"+.d�.�$%2%*#d0$!d/+1.�!d"+( !.d�* d/0+.%*#d%0d%*d0$!d !/0%*�0%+*d,�0$M

�!"%*%*#d�*d%*0!."��!d1,d".+*0d%/d�d*%�!d3�5d0+d#!0d/+)!d�+*�!,0/d+10d+"
+1.d$!� /d�* d%*0+d0$!d�+ !Pd%0d +!/*Y0d)!�*d0$�0d0$%/d%*0!."��!d��*Y0
�$�*#!d�/d3!d!2+(2!d+1.d/+(10%+*d�/d(+*#d�/d3!d.!)!)�!.d0$!d,+3!.d+"
/%),(!d%*0!."��!/Md�(/+Nd.!)!)�!.d0$�0d)+/0d+"d0$!d�_�d%*0!."��!/d%*d0$!dio
,��'�#!d!4,+/!d+*(5d�d/%*#(!d)!0$+ M
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�.+)d0$!d2!.5d�!#%**%*#Nd3!d$�2!d)� !d0$!d��/!d0$�0d3$%(!d3!d�.!d#+%*#d0+d%),(!)!*0d���
"%(!/d�/d+1.d�.�$%2!d"+.)�0Nd3!d�+1( d!�/%(5d/3�,d0$%/d+10d(�0!.d3%0$d�*+0$!.d'%* d+"
Archiverd"+.)�0M
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�+3d0$�0d3!d$�2!d0$!d%*0!."��!d"+.d+1.dArchiverd05,!/Nd3!d�.!d#+%*#d0+d%),(!)!*0d+*!
0$�0d1/!/d0$!d���d"%(!d"+.)�0M

�  d0$!d"+((+3%*#dstructd !"%*%0%+*d0+darchiver.goO

type zipper struct{}

�!d�.!d*+0d#+%*#d0+d!4,+.0d0$%/d05,!Nd3$%�$d)%#$0d)�'!d5+1d&1),d0+d0$!d�+*�(1/%+*d0$�0
1/!./d+10/% !d+"d0$!d,��'�#!d3+*Y0d�!d��(!d0+d)�'!d1/!d+"d%0Md�*d"��0Nd3!d�.!d#+%*#d0+d,.+2% !
0$!)d3%0$d�*d%*/0�*�!d+"d0$!d05,!d"+.d0$!)d0+d1/!d%*d+. !.d0+d/�2!d0$!)d".+)d$�2%*#d0+
3+..5d��+10d�.!�0%*#d�* d)�*�#%*#d0$!%.d+3*d05,!/M

�  d0$!d"+((+3%*#d!4,+.0! d%),(!)!*0�0%+*O

// Zip is an Archiver that zips and unzips files.
var ZIP Archiver = (*zipper)(nil)

�$%/d�1.%+1/d/*%,,!0d+"d	+d2++ ++d%/d��01�((5d�d2!.5d%*0!.!/0%*#d3�5d+"d!4,+/%*#d0$!d%*0!*0
0+d0$!d�+),%(!.d3%0$+10d1/%*#d�*5d)!)+.5dS(%0!.�((5d9d�50!/TMd�!d�.!d !"%*%*#d�d2�.%��(!
��((! dZIPd+"d05,!dArchiverNd/+d".+)d+10/% !d0$!d,��'�#!Nd%0Y/d,.!005d�(!�.d0$�0d3!d��*d1/!
0$�0d2�.%��(!d3$!.!2!.dArchiverd%/d*!! ! d%"d5+1d3�*0d0+d6%,d0$%*#/Md�$!*Nd3!d�//%#*d%0
3%0$dnild��/0d0+d0$!d05,!d*zipperMd�!d'*+3d0$�0dnild0�'!/d*+d)!)+.5Nd�10d/%*�!d%0Y/d��/0
0+d�dzipperd,+%*0!.Nd�* d#%2!*d0$�0d+1.dzipperd/0.1�0d$�/d*+d/0�0!Nd%0Y/d�*d�,,.+,.%�0!d3�5
+"d/+(2%*#d�d,.+�(!)Nd3$%�$d$% !/d0$!d�+),(!4%05d+"d�+ !dS�* d%* !! d0$!d��01�(
%),(!)!*0�0%+*Td".+)d+10/% !d1/!./Md�$!.!d%/d*+d.!�/+*d�*5�+ 5d+10/% !d+"d0$!d,��'�#!
*!! /d0+d'*+3d��+10d+1.dzipperd05,!d�0d�((Nd3$%�$d".!!/d1/d1,d0+d�$�*#!d0$!d%*0!.*�(/
3%0$+10d0+1�$%*#d0$!d!40!.*�(/d�0d�*5d0%)!Od0$!d0.1!d,+3!.d+"d%*0!."��!/M

�*+0$!.d$�* 5d/% !d�!*!"%0d0+d0$%/d0.%�'d%/d0$�0d0$!d�+),%(!.d3%((d*+3d�!d�$!�'%*#d3$!0$!.
+1.d6%,,!.d05,!d,.+,!.(5d%),(!)!*0/d0$!dArchiverd%*0!."��!d+.d*+0Nd/+d%"d5+1d0.5d0+d�1%( 
0$%/d�+ !Nd5+1Y((d#!0d�d�+),%(!.d!..+.O
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�!d/!!d0$�0d+1.dzipperd05,!d +!/d*+0d%),(!)!*0d0$!dArchived)!0$+ d�/d)�* �0! d%*d0$!
%*0!."��!M

�+1d��*d�(/+d1/!d0$!dArchived)!0$+ d%*d0!/0d�+ !d0+d!*/1.!d0$�0d5+1.
05,!/d%),(!)!*0d0$!d%*0!."��!/d0$!5d/$+1( Md�"d5+1d +*Y0d*!! d0+d1/!d0$!
2�.%��(!Nd5+1d��*d�(3�5/d0$.+3d%0d�3�5d1/%*#d�*d1* !./�+.!d�* d5+1Y((
/0%((d#!0d0$!d�+),%(!.d$!(,O

var _ Interface = (*Implementation)(nil)

�+d)�'!d0$!d�+),%(!.d$�,,5Nd3!d�.!d#+%*#d0+d�  d0$!d%),(!)!*0�0%+*d+"d0$!dArchive
)!0$+ d"+.d+1.dzipperd05,!M

�  d0$!d"+((+3%*#d�+ !d0+darchiver.goO

func (z *zipper) Archive(src, dest string) error {
  if err := os.MkdirAll(filepath.Dir(dest), 0777); err != nil {
    return err
  }
  out, err := os.Create(dest)
  if err != nil {
    return err
  }
  defer out.Close()
  w := zip.NewWriter(out)
  defer w.Close()
  return filepath.Walk(src, func(path string, info os.FileInfo, err error)
  error {
    if info.IsDir() {
      return nil // skip
    }
    if err != nil {
      return err
    }
    in, err := os.Open(path)
    if err != nil {
      return err
    }
    defer in.Close()
    f, err := w.Create(path)
    if err != nil {
      return err
    }
    _, err = io.Copy(f, in)
    if err != nil {
      return err



�%(!/5/0!)`���'1,

S`99:`T

    }
    return nil
  })
}

�+1d3%((d�(/+d$�2!d0+d%),+.0d0$!darchive/zipd,��'�#!d".+)d0$!d	+d/0�* �. d(%�.�.5Md�*
+1.dArchived)!0$+ Nd3!d0�'!d0$!d"+((+3%*#d/0!,/d0+d,.!,�.!d3.%0%*#d0+d�d���d"%(!O

�/!dos.MkdirAlld0+d!*/1.!d0$�0d0$!d !/0%*�0%+*d %.!�0+.5d!4%/0/Md�$!d0777d�+ !
.!,.!/!*0/d0$!d"%(!d,!.)%//%+*/d3%0$d3$%�$d5+1d)�5d*!! d0+d�.!�0!d�*5d)%//%*#
 %.!�0+.%!/
�/!dos.Created0+d�.!�0!d�d*!3d"%(!d�/d/,!�%"%! d�5d0$!ddestd,�0$
�"d0$!d"%(!d%/d�.!�0! d3%0$+10d�*d!..+.Nd !"!.d0$!d�(+/%*#d+"d0$!d"%(!d3%0$ddefer
out.Close()

�/!dzip.NewWriterd0+d�.!�0!d�d*!3dzip.Writerd05,!d0$�0d3%((d3.%0!d0+d0$!d"%(!
3!d&1/0d�.!�0! d�* d !"!.d0$!d�(+/%*#d+"d0$!d3.%0!.

�*�!d3!d$�2!d�dzip.Writerd05,!d.!� 5d0+d#+Nd3!d1/!d0$!dfilepath.Walkd"1*�0%+*d0+
%0!.�0!d+2!.d0$!d/+1.�!d %.!�0+.5NdsrcM

�$!dfilepath.Walkd"1*�0%+*d0�'!/d03+d�.#1)!*0/Od0$!d.++0d,�0$d�* d�d��((���'d"1*�0%+*d0+
�!d��((! d"+.d!2!.5d%0!)dS"%(!/d�* d"+( !./Td%0d!*�+1*0!./d3$%(!d%0!.�0%*#d+2!.d0$!d"%(!/5/0!)M

�1*�0%+*/d�.!d"%./0d�(�//d05,!/d%*d	+Nd3$%�$d)!�*/d5+1d��*d1/!d0$!)d�/
�.#1)!*0d05,!/d�/d3!((d�/d#(+��(d"1*�0%+*/d�* d)!0$+ /Md�$!
filepath.Walkd"1*�0%+*d/,!�%"%!/d0$!d/!�+* d�.#1)!*0d05,!d�/
filepath.WalkFuncNd3$%�$d%/d�d"1*�0%+*d3%0$d�d/,!�%"%�d/%#*�01.!Md�/
(+*#d�/d3!d� $!.!d0+d0$!d/%#*�01.!dS�+..!�0d%*,10d�* d.!01.*d�.#1)!*0/T
3!d��*d3.%0!d%*(%*!d"1*�0%+*/d.�0$!.d0$�*d3+..5%*#d��+10d0$!
filepath.WalkFuncd05,!d�0d�((M
��'%*#d�d-1%�'d(++'d�0d0$!d	+d/+1.�!d�+ !d0!((d1/d0$�0d0$!d/%#*�01.!d"+.
filepath.WalkFuncd)�0�$!/d0$!d"1*�0%+*d3!d�.!d,�//%*#d%*dfunc(path
string, info os.FileInfo, err error) error

�$!dfilepath.Walkd"1*�0%+*d%/d.!�1./%2!Nd/+d%0d3%((d0.�2!(d !!,d%*0+d/1�"+( !./d0++Md�$!
��((���'d"1*�0%+*d%0/!("d0�'!/d0$.!!d�.#1)!*0/Od0$!d"1((d,�0$d+"d0$!d"%(!Nd0$!dos.FileInfo
+�&!�0d0$�0d !/�.%�!/d0$!d"%(!d+.d"+( !.d%0/!("Nd�* d�*d!..+.dS%0d�(/+d.!01.*/d�*d!..+.d%*d��/!
/+)!0$%*#d#+!/d3.+*#TMd�"d�*5d��((/d0+d0$!d��((���'d"1*�0%+*d.!/1(0d%*d�*d!..+.dS+0$!.d0$�*d0$!
/,!�%�(dSkipDird!..+.d2�(1!Td�!%*#d.!01.*! Nd0$!d+,!.�0%+*d3%((d�!d��+.0! d�* 
filepath.Walkd.!01.*/d0$�0d!..+.Md�!d/%),(5d,�//d0$%/d1,d0+d0$!d��((!.d+"dArchived�* d(!0
0$!)d3+..5d��+10d%0Nd/%*�!d0$!.!Y/d*+0$%*#d)+.!d3!d��*d +M
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�+.d!��$d%0!)d%*d0$!d0.!!Nd+1.d�+ !d0�'!/d0$!d"+((+3%*#d/0!,/O

�"d0$!dinfo.IsDird)!0$+ d0!((/d1/d0$�0d0$!d%0!)d%/d�d"+( !.Nd3!d&1/0d.!01.*dnilN
!""!�0%2!(5d/'%,,%*#d%0Md�$!.!d%/d*+d.!�/+*d0+d�  d"+( !./d0+d���d�.�$%2!/d�!��1/!
0$!d,�0$d+"d0$!d"%(!/d3%((d!*�+ !d0$�0d%*"+.)�0%+*d"+.d1/M
�"d�*d!..+.d%/d,�//! d%*dS2%�d0$!d0$%. d�.#1)!*0TNd%0d)!�*/d/+)!0$%*#d3!*0d3.+*#
3$!*d0.5%*#d0+d���!//d%*"+.)�0%+*d��+10d0$!d"%(!Md�$%/d%/d1*�+))+*Nd/+d3!d&1/0
.!01.*d0$!d!..+.Nd3$%�$d3%((d!2!*01�((5d�!d,�//! d+10d0+d0$!d��((!.d+"dArchiveMd�/
0$!d%),(!)!*0+.d+"dfilepath.WalkNd5+1d�.!*Y0d"+.�! d0+d��+.0d0$!d+,!.�0%+*
$!.!Pd5+1d�.!d".!!d0+d +d3$�0!2!.d)�'!/d/!*/!d%*d5+1.d%* %2% 1�(d��/!M
�/!dos.Opend0+d+,!*d0$!d/+1.�!d"%(!d"+.d.!� %*#Nd�* d%"d/1��!//"1(Nd !"!.d%0/
�(+/%*#M
��((dCreated+*d0$!dZipWriterd+�&!�0d0+d%* %��0!d0$�0d3!d3�*0d0+d�.!�0!d�d*!3
�+),.!//! d"%(!d�* d#%2!d%0d0$!d"1((d,�0$d+"d0$!d"%(!Nd3$%�$d%*�(1 !/d0$!d %.!�0+.%!/
%0d%/d*!/0! d%*/% !M
�/!dio.Copyd0+d.!� d�((d+"d0$!d�50!/d".+)d0$!d/+1.�!d"%(!d�* d3.%0!d0$!)d0$.+1#$
0$!dZipWriterd+�&!�0d0+d0$!d���d"%(!d3!d+,!*! d!�.(%!.M
�!01.*dnild0+d%* %��0!d*+d!..+./M

�$%/d�$�,0!.d3%((d*+0d�+2!.d1*%0d0!/0%*#d+.d�!/0_ .%2!*`�!2!(+,)!*0dS���Td,.��0%�!/Nd�10
"!!(d".!!d0+d3.%0!d�d0!/0d0+d!*/1.!d0$�0d+1.d%),(!)!*0�0%+*d +!/d3$�0d%0d%/d)!�*0d0+d +M

�%*�!d3!d�.!d3.%0%*#d�d,��'�#!Nd/,!* d/+)!d0%)!d�+))!*0%*#d+*d0$!
!4,+.0! d,%!�!/d/+d"�.Md�+1d��*d1/!dgolintd0+d$!(,d5+1d"%* d�*50$%*#d5+1
)�5d$�2!d)%//! M

+DV�WKH�ILOHV\VWHP�FKDQJHG"
�*!d+"d0$!d�%##!/0d,.+�(!)/d+1.d���'1,d/5/0!)d$�/d%/d !�% %*#d3$!0$!.d�d"+( !.d$�/
�$�*#! d+.d*+0d%*d�d�.+//b,(�0"+.)Nd,.! %�0��(!Nd�* d.!(%��(!d3�5Md�"0!.d�((Nd0$!.!Y/d*+d,+%*0
%*d�.!�0%*#d�d���'1,d%"d*+0$%*#d%/d %""!.!*0d".+)d0$!d,.!2%+1/d���'1,Md�d"!3d0$%*#/d/,.%*#d0+
)%* d3$!*d3!d0$%*'d��+10d0$%/d,.+�(!)Od/$+1( d3!d&1/0d�$!�'d0$!d(�/0d)+ %"%! d �0!d+*d0$!
0+,b(!2!(d"+( !.Qd�$+1( d3!d1/!d/5/0!)d*+0%"%��0%+*/d0+d�!d%*"+.)! d3$!*!2!.d�d"%(!d3!d��.!
��+10d�$�*#!/Qd�$!.!d�.!d,.+�(!)/d3%0$d�+0$d+"d0$!/!d�,,.+��$!/Nd�* d%0d01.*/d+10d%0Y/d*+0d�
/%),(!d,.+�(!)d0+d/+(2!M
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�$!�'d+10d0$!dfsnotifyd,.+&!�0d�0dhttps://fsnotify.orgdS,.+&!�0d/+1.�!O
https://github.com/fsnotifyTMd�$!d�10$+./d�.!d�00!),0%*#d0+d�1%( d�
�.+//b,(�0"+.)d,��'�#!d"+.d/1�/�.%,0%+*d0+d"%(!/5/0!)d!2!*0/Md�0d0$!d0%)!
+"d3.%0%*#d0$%/Nd0$!d,.+&!�0d%/d/0%((d%*d%0/d%*"�*�5d�* d%0d*+0d�d2%��(!d+,0%+*d"+.
0$%/d�$�,0!.Nd�10d%*d0$!d"101.!Nd%0d�+1( d3!((d�!�+)!d0$!d/0�* �. d/+(10%+*
"+.d"%(!/5/0!)d!2!*0/M

�!d�.!Nd%*/0!� Nd#+%*#d0+d#!*!.�0!d�*d��>d$�/$d)� !d1,d+"d�((d+"d0$!d%*"+.)�0%+*d0$�0d3!
��.!d��+10d3$!*d�+*/% !.%*#d3$!0$!.d/+)!0$%*#d$�/d�$�*#! d+.d*+0M

�++'%*#d�0d0$!dos.FileInfod05,!Nd3!d��*d/!!d0$�0d3!d��*d"%* d+10d�d(+0d+"d%*"+.)�0%+*
��+10d�d"%(!d+.d"+( !.O

type FileInfo interface {
  Name() string       // base name of the file
  Size() int64        // length in bytes for regular files;
                         system-dependent for others
  Mode() FileMode     // file mode bits
  ModTime() time.Time // modification time
  IsDir() bool        // abbreviation for Mode().IsDir()
  Sys() interface{}   // underlying data source (can return nil)
}

�+d!*/1.!d3!d�.!d�3�.!d+"d�d2�.%!05d+"d�$�*#!/d0+d�*5d"%(!d%*d�d"+( !.Nd0$!d$�/$d3%((d�!d)� !
1,d+"d0$!d"%(!*�)!d�* d,�0$dS/+d%"d0$!5d.!*�)!d�d"%(!Nd0$!d$�/$d3%((d�!d %""!.!*0TNd/%6!dS%"d�d"%(!
�$�*#!/d/%6!Nd%0Y/d+�2%+1/(5d %""!.!*0TNd0$!d(�/0d)+ %"%! d �0!Nd3$!0$!.d0$!d%0!)d%/d�d"%(!d+.
"+( !.Nd�* d0$!d"%(!d)+ !d�%0/Md�2!*d0$+1#$d3!d3+*Y0d�!d�.�$%2%*#d0$!d"+( !./Nd3!d/0%((d��.!
��+10d0$!%.d*�)!/d�* d0$!d0.!!d/0.1�01.!d+"d0$!d"+( !.M

�.!�0!d�d*!3d"%(!d��((! ddirhash.god�* d�  d0$!d"+((+3%*#d"1*�0%+*O

package backup
import (
  "crypto/md5"
  "fmt"
  "io"
  "os"
  "path/filepath"
)
func DirHash(path string) (string, error) {
  hash := md5.New()
  err := filepath.Walk(path, func(path string, info os.FileInfo, err error)
  error {
    if err != nil {
      return err
    }
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    io.WriteString(hash, path)
    fmt.Fprintf(hash, "%v", info.IsDir())
    fmt.Fprintf(hash, "%v", info.ModTime())
    fmt.Fprintf(hash, "%v", info.Mode())
    fmt.Fprintf(hash, "%v", info.Name())
    fmt.Fprintf(hash, "%v", info.Size())
    return nil
  })
  if err != nil {
    return "", err
  }
  return fmt.Sprintf("%x", hash.Sum(nil)), nil
}

�!d"%./0d�.!�0!d�d*!3dhash.Hashd"1*�0%+*d0$�0d'*+3/d$+3d0+d��(�1(�0!d��>/d�!"+.!d1/%*#
filepath.Walkd�#�%*d0+d%0!.�0!d+2!.d�((d+"d0$!d"%(!/d�* d"+( !./d%*/% !d0$!d/,!�%"%! d,�0$
 %.!�0+.5Md�+.d!��$d%0!)Nd�//1)%*#d0$!.!d�.!d*+d!..+./Nd3!d3.%0!d0$!d %""!.!*0%�(d%*"+.)�0%+*
0+d0$!d$�/$d#!*!.�0+.d1/%*#dio.WriteStringNd3$%�$d(!0/d1/d3.%0!d�d/0.%*#d0+dio.Writer
�* dfmt.FprintfNd3$%�$d +!/d0$!d/�)!d�10d!4,+/!/d"+.)�00%*#d��,��%(%0%!/d�0d0$!d/�)!
0%)!Nd�((+3%*#d1/d0+d#!*!.�0!d0$!d !"�1(0d2�(1!d"+.)�0d"+.d!��$d%0!)d1/%*#d0$!d%vd"+.)�0
2!.�M

�*�!d!��$d"%(!d$�/d�!!*d,.+�!//! Nd�* d�//1)%*#d*+d!..+./d+��1..! Nd3!d0$!*d1/!
fmt.Sprintfd0+d#!*!.�0!d0$!d.!/1(0d/0.%*#Md�$!dSumd)!0$+ d%*dhash.Hashd��(�1(�0!/d0$!
"%*�(d$�/$d2�(1!d3%0$d0$!d/,!�%"%! d2�(1!/d�,,!* ! Md�*d+1.d��/!Nd3!d +d*+0d3�*0d0+d�,,!* 
�*50$%*#d/%*�!d3!Y2!d�(.!� 5d�  ! d�((d+"d0$!d%*"+.)�0%+*d3!d��.!d��+10Nd/+d3!d&1/0d,�//
nilMd�$!d%xd"+.)�0d2!.�d%* %��0!/d0$�0d3!d3�*0d0$!d2�(1!d0+d�!d.!,.!/!*0! d%*d$!4dS��/!d:?T
3%0$d(+3!.��/!d(!00!./Md�$%/d%/d0$!d1/1�(d3�5d+"d.!,.!/!*0%*#d�*d��>d$�/$M

&KHFNLQJ�IRU�FKDQJHV�DQG�LQLWLDWLQJ�D�EDFNXS
�+3d0$�0d3!d$�2!d0$!d��%(%05d0+d$�/$d�d"+( !.d�* d,!."+.)d�d���'1,Nd3!d�.!d#+%*#d0+d,10
0$!d03+d0+#!0$!.d%*d�d*!3d05,!d��((! dMonitorMd�$!dMonitord05,!d3%((d$�2!d�d)�,d+"d,�0$/
3%0$d0$!%.d�//+�%�0! d$�/$!/Nd�d.!"!.!*�!d0+d�*5dArchiverd05,!dS+"d�+1./!Nd3!Y((d1/!
backup.ZIPd"+.d*+3TNd�* d�d !/0%*�0%+*d/0.%*#d.!,.!/!*0%*#d3$!.!d0+d,10d0$!d�.�$%2!/M

�.!�0!d�d*!3d"%(!d��((! dmonitor.god�* d�  d0$!d"+((+3%*#d !"%*%0%+*O

type Monitor struct {
  Paths       map[string]string
  Archiver    Archiver
  Destination string
}
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�*d+. !.d0+d0.%##!.d�d�$!�'d"+.d�$�*#!/Nd3!d�.!d#+%*#d0+d�  d0$!d"+((+3%*#dNowd)!0$+ O

func (m *Monitor) Now() (int, error) {
  var counter int
  for path, lastHash := range m.Paths {
    newHash, err := DirHash(path)
    if err != nil {
      return counter, err
    }
    if newHash != lastHash {
      err := m.act(path)
      if err != nil {
        return counter, err
      }
      m.Paths[path] = newHash // update the hash
      counter++
    }
  }
  return counter, nil
}

�$!dNowd)!0$+ d%0!.�0!/d+2!.d!2!.5d,�0$d%*d0$!d)�,d�* d#!*!.�0!/d0$!d(�0!/0d$�/$d+"d0$�0
"+( !.Md�"d0$!d$�/$d +!/d*+0d)�0�$d0$!d$�/$d".+)d0$!d)�,dS#!*!.�0! d0$!d(�/0d0%)!d%0
�$!�'! TNd0$!*d%0d%/d�+*/% !.! d0+d$�2!d�$�*#! d�* d*!! /d���'%*#d1,d�#�%*Md�!d +d0$%/
3%0$d�d��((d0+d0$!d�/b5!0b1*3.%00!*dactd)!0$+ d�!"+.!d0$!*d1, �0%*#d0$!d$�/$d%*d0$!d)�,
3%0$d0$%/d*!3d$�/$M

�+d#%2!d+1.d1/!./d�d$%#$b(!2!(d%* %��0%+*d+"d3$�0d$�,,!*! d3$!*d0$!5d��((! dNowNd3!d�.!
�(/+d)�%*0�%*%*#d�d�+1*0!.Nd3$%�$d3!d%*�.!)!*0d!2!.5d0%)!d3!d���'d1,d�d"+( !.Md�!d3%((
1/!d0$%/d(�0!.d0+d'!!,d+1.d!* d1/!./d1,d0+d �0!d+*d3$�0d0$!d/5/0!)d%/d +%*#d3%0$+10
�+)��. %*#d0$!)d3%0$d%*"+.)�0%+*O

m.act undefined (type *Monitor has no field or method act)

�$!d�+),%(!.d%/d$!(,%*#d1/d�#�%*d�* d.!)%* %*#d1/d0$�0d3!d$�2!d5!0d0+d�  d0$!dactd)!0$+ O

func (m *Monitor) act(path string) error {
  dirname := filepath.Base(path)
  filename := fmt.Sprintf("%d.zip", time.Now().UnixNano())
  return m.Archiver.Archive(path, filepath.Join(m.Destination,  dirname,
filename))
}

�!��1/!d3!d$�2!d +*!d0$!d$!�25d(%"0%*#d%*d+1.d���dArchiverd05,!Nd�((d3!d$�2!d0+d +d$!.!d%/
#!*!.�0!d�d"%(!*�)!Nd !�% !d3$!.!d0$!d�.�$%2!d3%((d#+Nd�* d��((d0$!dArchived)!0$+ M
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�"d0$!dArchived)!0$+ d.!01.*/d�*d!..+.Nd0$!dactd)!0$+ d�* d0$!*d0$!dNow
)!0$+ d3%((d!��$d.!01.*d%0Md�$%/d)!�$�*%/)d+"d,�//%*#d!..+./d1,d0$!d�$�%*
%/d2!.5d�+))+*d%*d	+d�* d�((+3/d5+1d0+d!%0$!.d$�* (!d��/!/d3$!.!d5+1
��*d +d/+)!0$%*#d1/!"1(d0+d.!�+2!.d+.d!(/!d !"!.d0$!d,.+�(!)d0+d/+)!�+ 5
!(/!M

�$!dactd)!0$+ d%*d0$!d,.!�! %*#d�+ !d1/!/dtime.Now().UnixNano()d0+d#!*!.�0!d�
0%)!/0�),d"%(!*�)!d�* d$�. �+ !/d0$!d.zipd!40!*/%+*M

+DUGFRGLQJ�LV�2.�IRU�D�VKRUW�ZKLOH

�. �+ %*#d0$!d"%(!d!40!*/%+*d(%'!d3!d$�2!d%/d�
d%*d0$!d�!#%**%*#Nd�10d%"d5+1d0$%*'d��+10d%0N
3!d$�2!d�(!* ! d�+*�!.*/d�d(%00(!d$!.!Md�"d3!d�$�*#!d0$!dArchiverd%),(!)!*0�0%+*d0+d1/!
���d+.d�d�+),.!//%+*d"+.)�0d+"d+1.d)�'%*#Nd0$!d.zipd!40!*/%+*d3+1( d*+d(+*#!.d�!
�,,.+,.%�0!M

�!"+.!d.!� %*#d+*Nd0$%*'d��+10d3$�0d/0!,/d5+1d)%#$0d0�'!d0+d�2+% d0$%/
$�. �+ %*#Md�$!.!d +!/d0$!d"%(!*�)!d!40!*/%+*d !�%/%+*d(%2!Qd�$�0
�$�*#!/d3+1( d5+1d*!! d0+d)�'!d%*d+. !.d0+d�2+% d$�. �+ %*#Q

�$!d.%#$0d,(��!d"+.d0$!d"%(!*�)!d!40!*/%+*/d !�%/%+*d%/d,.+���(5d%*d0$!dArchiverd%*0!."��!N
/%*�!d%0d'*+3/d0$!d'%* d+"d�.�$%2%*#d%0d3%((d�!d +%*#Md�+d3!d�+1( d�  d�*dExt()d/0.%*#
)!0$+ d�* d���!//d0$�0d".+)d+1.dactd)!0$+ Md�10d3!d��*d�  d�d(%00(!d!40.�d,+3!.d3%0$d*+0
)1�$d!40.�d3+.'d�5d�((+3%*#dArchiverd�10$+./d0+d/,!�%"5d0$!d!*0%.!d"%(!*�)!d"+.)�0d.�0$!.
0$�*d&1/0d0$!d!40!*/%+*d%*/0!� M

���'d%*darchiver.goNd1, �0!d0$!dArchiverd%*0!."��!d !"%*%0%+*O

type Archiver interface {
  DestFmt() string
  Archive(src, dest string) error
}

�1.dzipperd05,!d*!! /d0+d*+3d%),(!)!*0d0$%/O

func (z *zipper) DestFmt() string {
  return "%d.zip"
}

�+3d0$�0d3!d��*d�/'d+1.dactd)!0$+ d0+d#!0d0$!d3$+(!d"+.)�0d/0.%*#d".+)d0$!dArchiver
%*0!."��!Nd1, �0!d0$!dactd)!0$+ O

func (m *Monitor) act(path string) error {
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  dirname := filepath.Base(path)
  filename := fmt.Sprintf(m.Archiver.DestFmt(), time.Now().UnixNano())
  return m.Archiver.Archive(path, filepath.Join(m.Destination, dirname,
  filename))
}

7KH�XVHU�FRPPDQG�OLQH�WRRO
�$!d"%./0d+"d03+d0++(/d3!d3%((d�1%( d�((+3/d0$!d1/!.d0+d�  Nd(%/0Nd�* d.!)+2!d,�0$/d"+.d0$!
���'1,d �!)+*d0++(dS3$%�$d3!d3%((d3.%0!d(�0!.TMd�+1d��*d!4,+/!d�d3!�d%*0!."��!d+.d!2!*d1/!
0$!d�%* %*#d,��'�#!/d"+.d0$!d !/'0+,d1/!.d%*0!."��!d%*0!#.�0%+*Nd�10d3!d�.!d#+%*#d0+d'!!,
0$%*#/d/%),(!d�* d�1%( d+1./!(2!/d�d�+))�* b(%*!d0++(M

�.!�0!d�d*!3d"+( !.d��((! dcmdsd%*/% !d0$!dbackupd"+( !.d�* d�.!�0!d�*+0$!.dbackupd"+( !.
%*/% !d0$�0d/+d5+1d$�2!dbackup/cmds/backupM

�*/% !d+1.d*!3dbackupd"+( !.Nd�  d0$!d"+((+3%*#d�+ !d0+dmain.goO

func main() {
  var fatalErr error
  defer func() {
    if fatalErr != nil {
      flag.PrintDefaults()
      log.Fatalln(fatalErr)
    }
  }()
  var (
    dbpath = flag.String("db", "./backupdata", "path to database
directory")
  )
  flag.Parse()
  args := flag.Args()
  if len(args) < 1 {
    fatalErr = errors.New("invalid usage; must specify command")
    return
  }
}

�!d"%./0d !"%*!d+1.dfatalErrd2�.%��(!d�* d !"!.d0$!d"1*�0%+*d0$�0d�$!�'/d0+d!*/1.!d0$�0
2�(1!d%/dnilMd�"d%0d%/d*+0Nd%0d3%((d,.%*0d0$!d!..+.d�(+*#d3%0$d"(�#d !"�1(0/d�* d!4%0d3%0$d�
*+*6!.+d/0�01/d�+ !Md�!d0$!*d !"%*!d�d"(�#d��((! ddbd0$�0d!4,!�0/d0$!d,�0$d0+d0$!dfiledb
 �0���/!d %.!�0+.5d�!"+.!d,�./%*#d0$!d"(�#/d�* d#!00%*#d0$!d.!)�%*%*#d�.#1)!*0/d�* 
!*/1.%*#d0$�0d0$!.!d%/d�0d(!�/0d+*!M
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3HUVLVWLQJ�VPDOO�GDWD
�*d+. !.d0+d'!!,d0.��'d+"d0$!d,�0$/d�* d0$!d$�/$!/d0$�0d3!d#!*!.�0!Nd3!d3%((d*!! d/+)!d'%* 
+"d �0�d/0+.�#!d)!�$�*%/)d0$�0d% !�((5d3+.'/d!2!*d3$!*d3!d/0+,d�* d/0�.0d+1.d,.+#.�)/M
�!d$�2!d(+0/d+"d�$+%�!/d$!.!Od!2!.50$%*#d".+)d�d0!40d"%(!d0+d�d"1((d$+.%6+*0�((5d/��(��(!
 �0���/!d/+(10%+*Md�$!d	+d!0$+/d+"d/%),(%�%05d0!((/d1/d0$�0d�1%( %*#b%*d�d �0���/!
 !,!* !*�5d0+d+1.d(%00(!d���'1,d,.+#.�)d3+1( d*+0d�!d�d#.!�0d% !�Pd.�0$!.Nd3!d/$+1( d�/'
3$�0d0$!d/%),(!/0d3�5d%*d3$%�$d3!d��*d/+(2!d0$%/d,.+�(!)d%/M

�$!dgithub.com/matryer/filedbd,��'�#!d%/d�*d!4,!.%)!*0�(d/+(10%+*d"+.d&1/0d0$%/d'%* 
+"d,.+�(!)Md�0d(!0/d5+1d%*0!.��0d3%0$d0$!d"%(!/5/0!)d�/d0$+1#$d%0d3!.!d�d2!.5d/%),(!N
/�$!)�(!//d �0���/!Md�0d0�'!/d%0/d !/%#*d(!� d".+)d,��'�#!/d/1�$d�/dmgod�* d��*d�!d1/! d%*
��/!/d3$!.!d �0�d-1!.5%*#d*!! /d�.!d2!.5d/%),(!Md�*dfiledbNd�d �0���/!d%/d�d"+( !.Nd�* d�
�+((!�0%+*d%/d�d"%(!d3$!.!d!��$d(%*!d.!,.!/!*0/d�d %""!.!*0d.!�+. Md�"d�+1./!Nd0$%/d�+1( d�((
�$�*#!d�/d0$!dfiledbd,.+&!�0d!2+(2!/Nd�10d0$!d%*0!."��!Nd$+,!"1((5Nd3+*Y0M

�  %*#d !,!* !*�%!/d/1�$d�/d0$%/d0+d�d	+d,.+&!�0d/$+1( d�!d +*!d2!.5
��.!"1((5d�!��1/!d+2!.d0%)!Nd !,!* !*�%!/d#+d/0�(!Nd�$�*#!d�!5+* d0$!%.
%*%0%�(d/�+,!Nd+.d %/�,,!�.d�(0+#!0$!.d%*d/+)!d��/!/Md�$%(!d%0d/+1* /
�+1*0!.%*01%0%2!Nd5+1d/$+1( d�+*/% !.d3$!0$!.d�+,5%*#d�* d,�/0%*#d�d"!3
"%(!/d%*0+d5+1.d,.+&!�0d%/d�d�!00!.d/+(10%+*d0$�*d.!(5%*#d+*d�*d!40!.*�(
 !,!* !*�5Md�(0!.*�0%2!(5Nd�+*/% !.d2!* +.%*#d0$!d !,!* !*�5d�5
�+,5%*#d0$!d!*0%.!d,��'�#!d%*0+d0$!dvendord"+( !.d+"d5+1.d�+))�* Md�$%/
%/d�'%*d0+d/0+.%*#d�d/*�,/$+0d+"d0$!d !,!* !*�5d0$�0d5+1d'*+3d3+.'/d"+.
5+1.d0++(M

�  d0$!d"+((+3%*#d�+ !d0+d0$!d!* d+"d0$!dmaind"1*�0%+*O

db, err := filedb.Dial(*dbpath)
if err != nil {
  fatalErr = err
  return
}
defer db.Close()
col, err := db.C("paths")
if err != nil {
  fatalErr = err
  return
}


!.!Nd3!d1/!d0$!dfiledb.Diald"1*�0%+*d0+d�+**!�0d3%0$d0$!dfiledbd �0���/!Md�*d��01�(%05N
*+0$%*#d)1�$d$�,,!*/d$!.!d!4�!,0d/,!�%"5%*#d3$!.!d0$!d �0���/!d%/Nd/%*�!d0$!.!d�.!d*+d.!�(
 �0���/!d/!.2!./d0+d�+**!�0d0+dS�(0$+1#$d0$%/d)%#$0d�$�*#!d%*d0$!d"101.!Nd3$%�$d%/d3$5d/1�$
,.+2%/%+*/d!4%/0d%*d0$!d%*0!."��!TMd�"d0$�0d3�/d/1��!//"1(Nd3!d !"!.d0$!d�(+/%*#d+"d0$!d �0���/!M
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�(+/%*#d0$!d �0���/!d +!/d��01�((5d +d/+)!0$%*#Nd/%*�!d"%(!/d)�5d�!d+,!*d0$�0d*!! d0+d�!
�(!�*! d1,M

�+((+3%*#d0$!dmgod,�00!.*Nd*!40d3!d/,!�%"5d�d�+((!�0%+*d1/%*#d0$!dCd)!0$+ d�* d'!!,d�
.!"!.!*�!d0+d%0d%*d0$!dcold2�.%��(!Md�"d�*d!..+.d+��1./d�0d�*5d,+%*0Nd3!d�//%#*d%0d0+d0$!
fatalErrd2�.%��(!d�* d.!01.*M

�+d/0+.!d �0�Nd3!d�.!d#+%*#d0+d !"%*!d�d05,!d��((! dpathNd3$%�$d3%((d/0+.!d0$!d"1((d,�0$d�* 
0$!d(�/0d$�/$d2�(1!d�* d1/!d����d!*�+ %*#d0+d/0+.!d0$%/d%*d+1.dfiledbd �0���/!Md�  d0$!
"+((+3%*#dstructd !"%*%0%+*d��+2!d0$!dmaind"1*�0%+*O

type path struct {
  Path string
  Hash string
}

3DUVLQJ�DUJXPHQWV
�$!*d3!d��((dflag.ArgsdS�/d+,,+/! d0+dos.ArgsTNd3!d.!�!%2!d�d/(%�!d+"d�.#1)!*0/
!4�(1 %*#d0$!d"(�#/Md�$%/d�((+3/d1/d0+d)%4d"(�#d�.#1)!*0/d�* d*+*b"(�#d�.#1)!*0/d%*d0$!
/�)!d0++(M

�!d3�*0d+1.d0++(d0+d�!d��(!d0+d�!d1/! d%*d0$!d"+((+3%*#d3�5/O

�+d�  d�d,�0$O

        EDFNXS��GE �SDWK�WR�GE�DGG�^SDWK`�>SDWKV���@

�+d.!)+2!d�d,�0$O

        EDFNXS��GE �SDWK�WR�GE�UHPRYH�^SDWK`�>SDWKV���@

�+d(%/0d�((d,�0$/O

        EDFNXS��GE �SDWK�WR�GE�OLVW

�+d��$%!2!d0$%/Nd/%*�!d3!d$�2!d�(.!� 5d !�(0d3%0$d"(�#/Nd3!d)1/0d�$!�'d0$!d"%./0dS*+*b"(�#T
�.#1)!*0M



�%(!/5/0!)`���'1,

S`9:9`T

�  d0$!d"+((+3%*#d�+ !d0+d0$!dmaind"1*�0%+*O

switch strings.ToLower(args[0]) {
case "list":
case "add":
case "remove":
}


!.!Nd3!d/%),(5d/3%0�$d+*d0$!d"%./0d�.#1)!*0d�"0!.d/!00%*#d%0d0+d(+3!.��/!dS%"d0$!d1/!.d05,!/
backup LISTNd3!d/0%((d3�*0d%0d0+d3+.'TM

/LVWLQJ�WKH�SDWKV
�+d(%/0d0$!d,�0$/d%*d0$!d �0���/!Nd3!d�.!d#+%*#d0+d1/!d�dForEachd)!0$+ d+*d0$!d,�0$Y/dcol
2�.%��(!Md�  d0$!d"+((+3%*#d�+ !d0+d0$!d(%/0d��/!O

var path path
col.ForEach(func(i int, data []byte) bool {
  err := json.Unmarshal(data, &path)
  if err != nil {
    fatalErr = err
    return true
  }
  fmt.Printf("= %s\n", path)
  return false
})

�!d,�//d%*d�d��((���'d"1*�0%+*d0+dForEachNd3$%�$d3%((d�!d��((! d"+.d!2!.5d%0!)d%*d0$�0
�+((!�0%+*Md�!d0$!*d1*)�./$�(d%0d".+)d����d%*0+d+1.dpathd05,!Nd�* d&1/0d,.%*0d%0d+10d1/%*#
fmt.PrintfMd�!d.!01.*dfalsed�/d,!.d0$!dfiledbd%*0!."��!Nd3$%�$d0!((/d1/d0$�0d.!01.*%*#
trued3+1( d/0+,d%0!.�0%*#d�* d0$�0d3!d3�*0d0+d)�'!d/1.!d3!d(%/0d0$!)d�((M

String representations for your own types
�"d5+1d,.%*0d/0.1�0/d%*d	+d%*d0$%/d3�5Nd1/%*#d0$!d%sd"+.)�0d2!.�/Nd5+1d��*d#!0d/+)!d)!//5
.!/1(0/d0$�0d�.!d %""%�1(0d"+.d1/!./d0+d.!� Md�"Nd$+3!2!.Nd0$!d05,!d%),(!)!*0/d�dString()
/0.%*#d)!0$+ Nd%0d3%((d�!d1/! d%*/0!� Nd�* d3!d��*d1/!d0$%/d0+d�+*0.+(d3$�0d#!0/d,.%*0! M
�!(+3d0$!d,�0$d/0.1�0Nd�  d0$!d"+((+3%*#d)!0$+ O

func (p path) String() string {
  return fmt.Sprintf("%s [%s]", p.Path, p.Hash)
}

�$%/d0!((/d0$!dpathd05,!d$+3d%0d/$+1( d.!,.!/!*0d%0/!("d�/d�d/0.%*#M
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$GGLQJ�SDWKV
�+d�  d�d,�0$Nd+.d)�*5d,�0$/Nd3!d�.!d#+%*#d0+d%0!.�0!d+2!.d0$!d.!)�%*%*#d�.#1)!*0/d�* 
��((d0$!dInsertJSONd)!0$+ d"+.d!��$d+*!Md�  d0$!d"+((+3%*#d�+ !d0+d0$!daddd��/!O

if len(args[1:]) == 0 {
  fatalErr = errors.New("must specify path to add")
  return
}
for _, p := range args[1:] {
  path := &path{Path: p, Hash: "Not yet archived"}
  if err := col.InsertJSON(path); err != nil {
    fatalErr = err
    return
  }
  fmt.Printf("+ %s\n", path)
}

�"d0$!d1/!.d$�/*Y0d/,!�%"%! d�*5d�  %0%+*�(d�.#1)!*0/Nd"+.d!4�),(!d%"d0$!5d&1/0d��((! dbackup
addd3%0$+10d05,%*#d�*5d,�0$/Nd3!d3%((d.!01.*d�d"�0�(d!..+.Md�0$!.3%/!Nd3!d +d0$!d3+.'d�* 
,.%*0d+10d0$!d,�0$d/0.%*#dS,.!"%4! d3%0$d�d+d/5)�+(Td0+d%* %��0!d0$�0d%0d3�/d/1��!//"1((5
�  ! Md�5d !"�1(0Nd3!Y((d/!0d0$!d$�/$d0+d0$!dNot yet archivedd/0.%*#d(%0!.�(d0$%/d%/d�*
%*2�(% d$�/$d�10d/!.2!/d0$!d 1�(d,1.,+/!/d+"d(!00%*#d0$!d1/!.d'*+3d0$�0d%0d$�/*Y0d5!0d�!!*
�.�$%2! d�/d3!((d�/d%* %��0%*#d�/d/1�$d0+d+1.d�+ !dS#%2!*d0$�0d�d$�/$d+"d0$!d"+( !.d3%((d*!2!.
!-1�(d0$�0d/0.%*#TM

5HPRYLQJ�SDWKV
�+d.!)+2!d�d,�0$Nd+.d)�*5d,�0$/Nd3!d1/!d0$!dRemoveEachd)!0$+ d"+.d0$!d,�0$Y/d�+((!�0%+*M
�  d0$!d"+((+3%*#d�+ !d0+d0$!dremoved��/!O

var path path
col.RemoveEach(func(i int, data []byte) (bool, bool) {
  err := json.Unmarshal(data, &path)
  if err != nil {
    fatalErr = err
    return false, true
  }
  for _, p := range args[1:] {
    if path.Path == p {
      fmt.Printf("- %s\n", path)
      return true, false
    }
  }
  return false, false
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})

�$!d��((���'d"1*�0%+*d3!d,.+2% !d0+dRemoveEachd!4,!�0/d1/d0+d.!01.*d03+d�++(d05,!/Od0$!
"%./0d+*!d%* %��0!/d3$!0$!.d0$!d%0!)d/$+1( d�!d.!)+2! d+.d*+0Nd�* d0$!d/!�+* d+*!d%* %��0!/
3$!0$!.d3!d/$+1( d/0+,d%0!.�0%*#d+.d*+0M

8VLQJ�RXU�QHZ�WRRO
�!d$�2!d�+),(!0! d+1.d/%),(!dbackupd�+))�* b(%*!d0++(Md�!0Y/d(++'d�0d%0d%*d��0%+*Md�.!�0!
�d"+( !.d��((! dbackupdatad%*/% !dbackup/cmds/backupPd0$%/d3%((d�!�+)!d0$!dfiledb
 �0���/!M

�1%( d0$!d0++(d%*d�d0!.)%*�(d�5d*�2%#�0%*#d0+d0$!dmain.god"%(!d�* d.1**%*#d0$%/O

    JR�EXLOG��R�EDFNXS

�"d�((d%/d3!((Nd3!d��*d*+3d�  d�d,�0$O

    ��EDFNXS��GE ��EDFNXSGDWD�DGG���WHVW���WHVW�

�+1d/$+1( d/!!d0$!d!4,!�0! d+10,10O

    ����WHVW�>1RW�\HW�DUFKLYHG@
    ����WHVW��>1RW�\HW�DUFKLYHG@

�+3d(!0Y/d�  d�*+0$!.d,�0$O

    ��EDFNXS��GE ��EDFNXSGDWD�DGG���WHVW�

�+1d/$+1( d*+3d/!!d0$!d�+),(!0!d(%/0O

    ��EDFNXS��GE ��EDFNXSGDWD�OLVW

�1.d,.+#.�)d/$+1( d5%!( d0$!d"+((+3%*#O

     ���WHVW�>1RW�\HW�DUFKLYHG@
     ���WHVW��>1RW�\HW�DUFKLYHG@
     ���WHVW��>1RW�\HW�DUFKLYHG@
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�!0Y/d.!)+2!dtest3d%*d+. !.d0+d)�'!d/1.!d0$!dremoved"1*�0%+*�(%05d%/d3+.'%*#O

    ��EDFNXS��GE ��EDFNXSGDWD�UHPRYH���WHVW�
    ��EDFNXS��GE ��EDFNXSGDWD�OLVW

�$%/d3%((d0�'!d1/d���'d0+d0$%/O

    ����WHVW�>1RW�\HW�DUFKLYHG@
    ����WHVW��>1RW�\HW�DUFKLYHG@

�!d�.!d*+3d��(!d0+d%*0!.��0d3%0$d0$!dfiledbd �0���/!d%*d�d3�5d0$�0d)�'!/d/!*/!d"+.d+1.d1/!
��/!Md�!40Nd3!d�1%( d0$!d �!)+*d,.+#.�)d0$�0d3%((d��01�((5d1/!d+1.dbackupd,��'�#!d0+d +
0$!d3+.'M

7KH�GDHPRQ�EDFNXS�WRRO
�$!dbackupd0++(Nd3$%�$d3!d3%((d��((dbackupdNd3%((d�!d.!/,+*/%�(!d"+.d,!.%+ %��((5d�$!�'%*#
0$!d,�0$/d(%/0! d%*d0$!dfiledbd �0���/!Nd$�/$%*#d0$!d"+( !./d0+d/!!d3$!0$!.d�*50$%*#d$�/
�$�*#! Nd�* d1/%*#d0$!dbackupd,��'�#!d0+d��01�((5d,!."+.)d0$!d�.�$%2%*#d+"d0$!d"+( !./
0$�0d*!! d%0M

�.!�0!d�d*!3d"+( !.d��((! dbackupdd�(+*#/% !d0$!dbackup/cmds/backupd"+( !.Nd�* d(!0Y/
&1),d.%#$0d%*0+d$�* (%*#d0$!d"�0�(d!..+./d�* d"(�#/O

func main() {
  var fatalErr error
  defer func() {
    if fatalErr != nil {
      log.Fatalln(fatalErr)
    }
  }()
  var (
    interval = flag.Duration("interval", 10 * time.Second, "interval
between
    checks")
    archive  = flag.String("archive", "archive", "path to archive
location")
    dbpath   = flag.String("db", "./db", "path to filedb database")
  )
  flag.Parse()
}
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�+1d)1/0d�!d-1%0!d1/! d0+d/!!%*#d0$%/d'%* d+"d�+ !d�5d*+3Md�!d !"!.d0$!d$�* (%*#d+"d"�0�(
!..+./d�!"+.!d/,!�%"5%*#d0$.!!d"(�#/OdintervalNdarchiveNd�* ddbMd�$!dintervald"(�#
.!,.!/!*0/d0$!d*1)�!.d+"d/!�+* /d�!03!!*d�$!�'/d0+d/!!d3$!0$!.d"+( !./d$�2!d�$�*#! Nd0$!
archived"(�#d%/d0$!d,�0$d0+d0$!d�.�$%2!d(+��0%+*d3$!.!d���d"%(!/d3%((d#+Nd�* d0$!ddbd"(�#d%/
0$!d,�0$d0+d0$!d/�)!dfiledbd �0���/!d0$�0d0$!dbackupd�+))�* d%/d%*0!.��0%*#d3%0$Md�$!
1/1�(d��((d0+dflag.Parsed/!0/d0$!d2�.%��(!/d1,d�* d2�(% �0!/d3$!0$!.d3!Y.!d.!� 5d0+d)+2!
+*M

�*d+. !.d0+d�$!�'d0$!d$�/$!/d+"d0$!d"+( !./Nd3!d�.!d#+%*#d0+d*!! d�*d%*/0�*�!d+"dMonitord0$�0
3!d3.+0!d!�.(%!.Md�,,!* d0$!d"+((+3%*#d�+ !d0+d0$!dmaind"1*�0%+*O

m := &backup.Monitor{
  Destination: *archive,
  Archiver:    backup.ZIP,
  Paths:       make(map[string]string),
}


!.!Nd3!d�.!�0!dbackup.Monitord1/%*#d0$!darchived2�(1!d�/d0$!dDestinationd05,!Md�!Y((
1/!d0$!dbackup.ZIPd�.�$%2!.d�* d�.!�0!d�d)�,d.!� 5d"+.d%0d0+d/0+.!d0$!d,�0$/d�* d$�/$!/
%*0!.*�((5Md�0d0$!d/0�.0d+"d0$!d �!)+*Nd3!d3�*0d0+d(+� d0$!d,�0$/d".+)d0$!d �0���/!d/+d0$�0d%0
 +!/*Y0d�.�$%2!d1**!�!//�.%(5d�/d3!d/0+,d�* d/0�.0d0$%*#/M

�  d0$!d"+((+3%*#d�+ !d0+d0$!dmaind"1*�0%+*O

db, err := filedb.Dial(*dbpath)
if err != nil {
  fatalErr = err
  return
}
defer db.Close()
col, err := db.C("paths")
if err != nil {
  fatalErr = err
  return
}

�+1d$�2!d/!!*d0$%/d�+ !d!�.(%!.d0++Pd%0d %�(/d0$!d �0���/!d�* d�.!�0!/d�*d+�&!�0d0$�0d�((+3/d1/
0+d%*0!.��0d3%0$d0$!dpathsd�+((!�0%+*Md�"d�*50$%*#d"�%(/Nd3!d/!0dfatalErrd�* d.!01.*M
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'XSOLFDWHG�VWUXFWXUHV
�%*�!d3!Y.!d#+%*#d0+d1/!d0$!d/�)!d,�0$d/0.1�01.!d�/d3!d1/! d%*d+1.d1/!.d�+))�* b(%*!d0++(
,.+#.�)Nd3!d*!! d0+d%*�(1 !d�d !"%*%0%+*d+"d%0d"+.d0$%/d,.+#.�)d0++Md�*/!.0d0$!d"+((+3%*#
/0.1�01.!d��+2!d0$!dmaind"1*�0%+*O

type path struct {
  Path string
  Hash string
}

�$!d+�&!�0b+.%!*0! d,.+#.�))!./d+10d0$!.!d�.!d*+d +1�0d/�.!�)%*#d�0d0$!d,�#!/d�5d*+3N
 !)�* %*#d"+.d0$%/d/$�.! d/*%,,!0d0+d!4%/0d%*d+*!d,(��!d+*(5d�* d*+0d�!d 1,(%��0! d%*d�+0$
,.+#.�)/Md�d1.#!d5+1d0+d.!/%/0d0$%/d�+),1(/%+*Md�$!/!d"+1.d(%*!/d+"d�+ !d$�. (5d&1/0%"5d�d*!3
,��'�#!Nd�* d0$!.!"+.!d !,!* !*�5d"+.d+1.d�+ !Nd3$!*d0$!5d��*d&1/0d�/d!�/%(5d!4%/0d%*d�+0$
,.+#.�)/d3%0$d2!.5d(%00(!d+2!.$!� Md�(/+Nd�+*/% !.d0$�0d3!d)%#$0d3�*0d0+d�  d�
LastCheckedd"%!( d0+d+1.dbackupdd,.+#.�)d/+d0$�0d3!d��*d�  d.1(!/d3$!.!d!��$d"+( !.
+*(5d#!0/d�.�$%2! d+*�!d�*d$+1.d�0d)+/0Md�1.dbackupd,.+#.�)d +!/*Y0d��.!d��+10d0$%/d�* 
3%((d�$1#d�(+*#d,!."!�0(5d$�,,5d3%0$d%0/d2%!3d%*0+d3$�0d"%!( /d�+*/0%010!d�dpathd/0.1�01.!M

&DFKLQJ�GDWD
�!d��*d*+3d-1!.5d�((d!4%/0%*#d,�0$/d�* d1, �0!d0$!dPathsd)�,Nd3$%�$d%/d�d1/!"1(
0!�$*%-1!d0+d%*�.!�/!d0$!d/,!! d+"d�d,.+#.�)Nd!/,!�%�((5d#%2!*d/(+3d+.d %/�+**!�0! d �0�
/0+.!/Md�5d(+� %*#d0$!d �0�d%*0+d�d���$!dS%*d+1.d��/!Nd0$!dPathsd)�,TNd3!d��*d���!//d%0d�0
(%#$0*%*#d/,!! d3%0$+10d$�2%*#d0+d�+*/1(0d0$!d"%(!/d!��$d0%)!d3!d*!! d%*"+.)�0%+*M

�  d0$!d"+((+3%*#d�+ !d0+d0$!d�+ 5d+"d0$!dmaind"1*�0%+*O

var path path
col.ForEach(func(_ int, data []byte) bool {
  if err := json.Unmarshal(data, &path); err != nil {
    fatalErr = err
    return true
  }
  m.Paths[path.Path] = path.Hash
  return false // carry on
})
if fatalErr != nil {
  return
}
if len(m.Paths) < 1 {
  fatalErr = errors.New("no paths - use backup tool to add at least one")
  return
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}

�/%*#d0$!dForEachd)!0$+ d�#�%*d�((+3/d1/d0+d%0!.�0!d+2!.d�((d0$!d,�0$/d%*d0$!d �0���/!Md�!
1*)�./$�(d0$!d����d�50!/d%*0+d0$!d/�)!dpathd/0.1�01.!d�/d3!d1/! d%*d+1.d+0$!.d,.+#.�)
�* d/!0d0$!d2�(1!/d%*d0$!dPathsd)�,Md�//1)%*#d0$�0d*+0$%*#d#+!/d3.+*#Nd3!d +d�d"%*�(
�$!�'d0+d)�'!d/1.!d0$!.!d%/d�0d(!�/0d+*!d,�0$Nd�* d%"d*+0Nd3!d.!01.*d3%0$d�*d!..+.M

�*!d(%)%0�0%+*d0+d+1.d,.+#.�)d%/d0$�0d%0d3%((d*+0d 5*�)%��((5d�  d,�0$/
+*�!d%0d$�/d/0�.0! Md�$!d �!)+*d3+1( d*!! d0+d�!d.!/0�.0! Md�"d0$%/d�+0$!./
5+1Nd5+1d��*d�(3�5/d�1%( d%*d�d)!�$�*%/)d0$�0d1, �0!/d0$!dPathsd)�,
,!.%+ %��((5d+.d1/!/d/+)!d+0$!.d'%* d+"d�+*"%#1.�0%+*d)�*�#!)!*0M

,QILQLWH�ORRSV
�$!d*!40d0$%*#d3!d*!! d0+d +d%/d,!."+.)d�d�$!�'d+*d0$!d$�/$!/d.%#$0d�3�5d0+d/!!d3$!0$!.
�*50$%*#d*!! /d�.�$%2%*#d�!"+.!d!*0!.%*#d%*0+d�*d%*"%*%0!d0%)! d(++,d3$!.!d3!d,!."+.)d0$!
�$!�'d�#�%*d�0d.!#1(�.Nd/,!�%"%! d%*0!.2�(/M

�*d%*"%*%0!d(++,d/+1* /d(%'!d�d�� d% !�Pd%*d"��0Nd0+d/+)!Nd%0d/+1* /d(%'!d�d�1#Md
+3!2!.N
/%*�!d3!Y.!d0�('%*#d��+10d�*d%*"%*%0!d(++,d3%0$%*d0$%/d,.+#.�)Nd�* d/%*�!d%*"%*%0!d(++,/d��*
�!d!�/%(5d�.+'!*d3%0$d�d/%),(!dbreakd�+))�* Nd0$!5Y.!d*+0d�/d .�)�0%�d�/d0$!5d)%#$0
/+1* Md�$!*d3!d)%4d�*d%*"%*%0!d(++,d3%0$d�d/!(!�0d/0�0!)!*0d0$�0d$�/d*+d !"�1(0d��/!Nd3!d�.!
��(!d0+d.1*d0$!d�+ !d%*d�d)�*�#!��(!d3�5d3%0$+10d#+��(%*#d1,d���d�5�(!/d�/d3!d3�%0d"+.
/+)!0$%*#d0+d$�,,!*Md�$!d!4!�10%+*d3%((d�!d�(+�'! d1*0%(d+*!d+"d0$!d03+d�$�**!(/d.!�!%2!
 �0�M

�*d	+Nd0+d3.%0!d�*d%*"%*%0!d(++,d%/d�/d/%),(!d�/d.1**%*#d0$%/O

for {}

�$!d%*/0.1�0%+*/d%*/% !d0$!d�.��!/d#!0d!4!�10! d+2!.d�* d+2!.d�#�%*Nd�/d-1%�'(5d�/d0$!
)��$%*!d.1**%*#d0$!d�+ !d��*d!4!�10!d0$!)Md�#�%*Nd0$%/d/+1* /d(%'!d�d�� d,(�*d1*(!//
5+1Y.!d��.!"1(d��+10d3$�0d5+1Y.!d�/'%*#d%0d0+d +Md�*d+1.d��/!Nd3!d�.!d%))! %�0!(5d%*%0%�0%*#d�
selectd��/!d+*d0$!d03+d�$�**!(/d0$�0d3%((d�(+�'d/�"!(5d1*0%(d+*!d+"d0$!d�$�**!(/d$�/
/+)!0$%*#d%*0!.!/0%*#d0+d/�5M

�  d0$!d"+((+3%*#d�+ !O

check(m, col)
signalChan := make(chan os.Signal, 1)
signal.Notify(signalChan, syscall.SIGINT, syscall.SIGTERM)
for {
  select {
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  case <-time.After(*interval):
    check(m, col)
  case <-signalChan:
    // stop
    fmt.Println()
    log.Printf("Stopping...")
    return
  }
}

�"d�+1./!Nd�/d.!/,+*/%�(!d,.+#.�))!./Nd3!d��.!d��+10d3$�0d$�,,!*/d3$!*d0$!d1/!.
0!.)%*�0!/d+1.d,.+#.�)/Md�+d�"0!.d�d��((d0+d0$!dcheckd)!0$+ dS3$%�$d +!/*Y0d5!0d!4%/0TNd3!
)�'!d�d/%#*�(d�$�**!(d�* d1/!dsignal.Notifyd0+d�/'d"+.d0$!d0!.)%*�0%+*d/%#*�(d0+d�!d#%2!*
0+d0$!d�$�**!(d.�0$!.d0$�*d%0d�!%*#d$�* (! d�10+)�0%��((5Md�*d+1.d%*"%*%0!dford(++,Nd3!d/!(!�0
03+d,+//%�%(%0%!/Od!%0$!.d0$!dtimerd�$�**!(d/!* /d�d)!//�#!d+.d0$!d0!.)%*�0%+*d/%#*�(
�$�**!(d/!* /d�d)!//�#!Md�"d%0Y/d0$!dtimerd�$�**!(d)!//�#!Nd3!d��((dcheckd�#�%*Pd%"d%0Y/
signalChanNd3!d#+d��+10d0!.)%*�0%*#d0$!d,.+#.�)Pd+0$!.3%/!Nd3!Y((d(++,d���'d�* d3�%0M

�$!dtime.Afterd"1*�0%+*d.!01.*/d�d�$�**!(d0$�0d3%((d/!* d�d/%#*�(dS��01�((5Nd0$!d�1..!*0
0%)!Td�"0!.d0$!d/,!�%"%! d0%)!d$�/d!(�,/! Md�%*�!d3!d�.!d1/%*#dflag.DurationNd3!d��*d,�//
0$%/dS !"!.!*�! d2%�d*Td�/d0$!dtime.Durationd�.#1)!*0d %.!�0(5d%*0+d0$!d"1*�0%+*Md�/%*#
flag.Durationd�(/+d)!�*/d0$�0d1/!./d��*d/,!�%"5d0%)!d 1.�0%+*/d%*d�d$1)�*d.!� ��(!d3�5N
/1�$d�/d10sd"+.d:9d/!�+* /d+.d1md"+.d�d)%*10!M

�%*�((5Nd3!d.!01.*d".+)d0$!d)�%*d"1*�0%+*Nd��1/%*#d0$!d !"!..! d/0�0!)!*0/d0+d!4!�10!Nd/1�$
�/d�(+/%*#d0$!d �0���/!d�+**!�0%+*M

8SGDWLQJ�ILOHGE�UHFRUGV
�((d0$�0d%/d(!"0d%/d"+.d1/d%/d%),(!)!*0d0$!dcheckd"1*�0%+*d0$�0d/$+1( d��((d0$!dNowd)!0$+ d+*
0$!dMonitord05,!d�* d1, �0!d0$!d �0���/!d3%0$d*!3d$�/$!/d%"d0$!.!d�.!d�*5M

�* !.*!�0$d0$!dmaind"1*�0%+*Nd�  d0$!d"+((+3%*#d�+ !O

func check(m *backup.Monitor, col *filedb.C) {
  log.Println("Checking...")
  counter, err := m.Now()
  if err != nil {
    log.Fatalln("failed to backup:", err)
  }
  if counter > 0 {
    log.Printf("  Archived %d directories\n", counter)
    // update hashes
    var path path
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    col.SelectEach(func(_ int, data []byte) (bool, []byte, bool) {
      if err := json.Unmarshal(data, &path); err != nil {
        log.Println("failed to unmarshal data (skipping):", err)
        return true, data, false
      }
      path.Hash, _ = m.Paths[path.Path]
      newdata, err := json.Marshal(&path)
      if err != nil {
        log.Println("failed to marshal data (skipping):", err)
        return true, data, false
      }
      return true, newdata, false
    })
  } else {
    log.Println("  No changes")
  }
}

�$!dcheckd"1*�0%+*d"%./0d0!((/d0$!d1/!.d0$�0d�d�$!�'d%/d$�,,!*%*#d�!"+.!d%))! %�0!(5d��((%*#
NowMd�"d0$!dMonitord05,!d % d�*5d3+.'d"+.d1/Nd3$%�$d%/d0+d�/'d3$!0$!.d%0d�.�$%2! d�*5d"%(!/N
3!d+10,10d0$!)d0+d0$!d1/!.d�* d#+d+*d0+d1, �0!d0$!d �0���/!d3%0$d0$!d*!3d2�(1!/Md�$!
SelectEachd)!0$+ d�((+3/d1/d0+d�$�*#!d!��$d.!�+. d%*d0$!d�+((!�0%+*d%"d3!d/+d3%/$d�5
.!01.*%*#d0$!d.!,(��!)!*0d�50!/Md�+d3!d1*)�./$�(d0$!d�50!/d0+d#!0d0$!d,�0$d/0.1�01.!N
1, �0!d0$!d$�/$d2�(1!Nd�* d.!01.*d0$!d)�./$�(! d�50!/Md�$%/d!*/1.!/d0$�0d0$!d*!40d0%)!d3!
/0�.0d�dbackupdd,.+�!//Nd%0d3%((d +d/+d3%0$d0$!d�+..!�0d$�/$d2�(1!/M

7HVWLQJ�RXU�VROXWLRQ
�!0Y/d/!!d3$!0$!.d+1.d03+d,.+#.�)/d,(�5d*%�!(5d0+#!0$!.Md�+1d)�5d3�*0d0+d+,!*d03+
0!.)%*�(d3%* +3/d"+.d0$%/Nd/%*�!d3!Y((d�!d.1**%*#d03+d,.+#.�)/M

�!d$�2!d�(.!� 5d�  ! d/+)!d,�0$/d0+d0$!d �0���/!Nd/+d(!0Y/d1/!dbackupd0+d/!!d0$!)O

    ��EDFNXS��GE ���EDFNXSGDWD��OLVW

�+1d/$+1( d/!!d0$!d03+d0!/0d"+( !./Pd%"d5+1d +*Y0Nd.!"!.d0+d0$!d�  %*#`,�0$/d/!�0%+*O

     ���WHVW�>1RW�\HW�DUFKLYHG@
     ���WHVW��>1RW�\HW�DUFKLYHG@

�*d�*+0$!.d3%* +3Nd*�2%#�0!d0+d0$!dbackupdd"+( !.d�* d�.!�0!d+1.d03+d0!/0d"+( !./Nd��((! 
testd�* dtest2M
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�1%( dbackupdd1/%*#d0$!d1/1�(d)!0$+ O

    JR�EXLOG��R�EDFNXSG

�//1)%*#d�((d%/d3!((Nd3!d��*d*+3d/0�.0d0$!d���'1,d,.+�!//Nd�!%*#d/1.!d0+d,+%*0d0$!ddbd,�0$
0+d0$!d/�)!d,�0$d�/d3!d1/! d"+.d0$!dbackupd,.+#.�)d�* d/,!�%"5%*#d0$�0d3!d3�*0d0+d1/!d�
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%*0!.2�(d+"d5d/!�+* /d%*d+. !.d0+d/�2!d0%)!O

    ��EDFNXSG��GE ����EDFNXS�EDFNXSGDWD����DUFKLYH ���DUFKLYH���
LQWHUYDO �V

�))! %�0!(5Ndbackupdd/$+1( d�$!�'d0$!d"+( !./Nd��(�1(�0!d0$!d$�/$!/Nd*+0!d0$�0d0$!5d�.!
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1/!./M
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�!$%* d��01�(d	+d.!(!�/!/Md�$%/d%/d�!��1/!d0$!d�(+1 d�(�0"+.)d0!�)d�0
	++#(!d*!! /d0+d +d3+.'d+*d%0/d!* d0+d/1,,+.0d*!3d.!(!�/!/d+"d	+M

�$!dgoappd�+))�* d%/d�d .+,b%*d.!,(��!)!*0d"+.d0$!dgod�+))�* d3%0$d�d"!3d�  %0%+*�(
/1��+))�* /Pd/+d5+1d��*d +d0$%*#/d(%'!dgoapp testd�* dgoapp vetNd"+.d!4�),(!M

&UHDWLQJ�\RXU�DSSOLFDWLRQ
�*d+. !.d0+d !,(+5d�*d�,,(%��0%+*d0+d	++#(!Y/d/!.2!./Nd3!d)1/0d1/!d0$!d	++#(!d�(+1 
�(�0"+.)d�+*/+(!d0+d/!0d%0d1,Md�*d�d�.+3/!.Nd#+d0+dhttps://console.cloud.google.comd�* 
/%#*d%*d3%0$d5+1.d	++#(!d���+1*0Md�++'d"+.d0$!d�.!�0!`�.+&!�0d)!*1d%0!)Nd3$%�$d+"0!*d#!0/
)+2! d�.+1* d�/d0$!d�+*/+(!d�$�*#!/d".+)d0%)!d0+d0%)!Md�"d5+1d�(.!� 5d$�2!d/+)!d,.+&!�0/N
�(%�'d+*d�d,.+&!�0d*�)!d0+d+,!*d�d/1�)!*1Nd�* d5+1Y((d"%* d%0d%*d0$!.!M

�"d5+1d��*Y0d"%* d3$�0d5+1Y.!d(++'%*#d"+.Nd&1/0d/!�.�$d�.!�0%*#`�,,`�*#%*!
,.+&!�0d�* d5+1Y((d"%* d%0M

�$!*d0$!d�!3`�.+&!�0d %�(+#d�+4d+,!*/Nd5+1d3%((d�!d�/'! d"+.d�d*�)!d"+.d5+1.d�,,(%��0%+*M
�+1d�.!d".!!d0+d��((d%0d3$�0!2!.d5+1d(%'!dS"+.d!4�),(!Nd�*/3!./TNd�10d*+0!d0$!d�.+&!�0d��d0$�0
%/d#!*!.�0! d"+.d5+1Pd5+1d3%((d*!! d0+d.!"!.d0+d0$%/d3$!*d5+1d�+*"%#1.!d5+1.d�,,d(�0!.Md�+1
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�!!*d0�'!*M
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�+3d0$�0d0$!d	++#(!d�,,d�*#%*!d��
d"+.d	+d%/d�+*"%#1.! d�* d+1.d�,,(%��0%+*d$�/d�!!*
�.!�0! Nd3!d��*d/0�.0d�1%( %*#d%0M

�*d	++#(!d�,,d�*#%*!Nd�*d�,,(%��0%+*d%/d&1/0d�d*+.)�(d	+d,��'�#!d3%0$d�*dinitd"1*�0%+*
0$�0d.!#%/0!./d$�* (!./d2%�d0$!dhttp.Handled+.dhttp.HandleFuncd"1*�0%+*/Md�0d +!/d*+0
*!! d0+d�!d0$!dmaind,��'�#!d(%'!d*+.)�(d0++(/M

�.!�0!d�d*!3d"+( !.dS/+)!3$!.!d%*/% !d5+1.dGOPATHd"+( !.Td��((! danswersapp/apid�* 
�  d0$!d"+((+3%*#dmain.god"%(!O

package api
import (
  "io"
  "net/http"
)
func init() {
  http.HandleFunc("/", handleHello)
}
func handleHello(w http.ResponseWriter, r *http.Request) {
  io.WriteString(w, "Hello from App Engine")
}

�+1d3%((d�!d"�)%(%�.d3%0$d)+/0d+"d0$%/d�5d*+3Nd�10d*+0!d0$�0d0$!.!d%/d*+dListenAndServe
��((Nd�* d0$!d$�* (!./d�.!d/!0d%*/% !d0$!dinitd"1*�0%+*d.�0$!.d0$�*dmainMd�!d�.!d#+%*#d0+
$�* (!d!2!.5d.!-1!/0d3%0$d+1.d/%),(!dhandleHellod"1*�0%+*Nd3$%�$d3%((d&1/0d3.%0!d�
3!(�+)%*#d/0.%*#M
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�*d+. !.d0+d01.*d+1.d/%),(!d	+d,��'�#!d%*0+d�d	++#(!d�,,d�*#%*!d�,,(%��0%+*Nd3!d)1/0d�  
�d/,!�%�(d�+*"%#1.�0%+*d"%(!d��((! dapp.yamlMd�$!d"%(!d3%((d#+d�0d0$!d.++0d+"d0$!d�,,(%��0%+*d+.
)+ 1(!Nd/+d�.!�0!d%0d%*/% !d0$!danswersapp/apid"+( !.d3%0$d0$!d"+((+3%*#d�+*0!*0/O

application: YOUR_APPLICATION_ID_HERE
version: 1
runtime: go
api_version: go1
handlers:
- url: /.*
  script: _go_app
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 !/�.%�!/d!��$d,.+,!.05O

�.+,!.05 �!/�.%,0%+*

application �$!d�,,(%��0%+*d��dS�+,%! d�* d,�/0! d".+)d3$!*d5+1d�.!�0! d5+1.d,.+&!�0TM

version �+1.d�,,(%��0%+*d2!./%+*d*1)�!.d5+1d��*d !,(+5d)1(0%,(!d2!./%+*/d�* d!2!*
/,(%0d0.�""%�d�!03!!*d0$!)d0+d0!/0d*!3d"!�01.!/Nd�)+*#d+0$!.d0$%*#/Md�!Y((d&1/0
/0%�'d3%0$d2!./%+*d:d"+.d*+3M

runtime �$!d*�)!d+"d0$!d.1*0%)!d0$�0d3%((d!4!�10!d5+1.d�,,(%��0%+*Md�%*�!d0$%/d%/d�d	+
�++'d�* d/%*�!d3!Y.!d�1%( %*#d�d	+d�,,(%��0%+*Nd3!Y((d1/!dgoM

api_version �$! go1d�,%d2!./%+*d%/d0$!d.1*0%)!d2!./%+*d/1,,+.0! d�5d	++#(!Pd5+1d��*
%)�#%*!d0$�0d0$%/d�+1( d�!dgo2d%*d0$!d"101.!M

handlers �d/!(!�0%+*d+"d�+*"%#1.! d���d)�,,%*#/Md�*d+1.d��/!Nd!2!.50$%*#d3%((d�!
)�,,! d0+d0$!d/,!�%�(d_go_appd/�.%,0Nd�10d5+1d��*d�(/+d/,!�%"5d/0�0%�d"%(!/d�* 
"+( !./d$!.!M
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�,,d�*#%*!d��
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��2%#�0!d0+d5+1.danswersapp/apid"+( !.d�* d.1*d0$!d"+((+3%*#d�+))�* d%*d�d0!.)%*�(O

    JRDSS�VHUYH



�1%( %*#`�`�J�`�,,(%��0%+*`"+.`	++#(!`�,,`�*#%*!

S`9;?`T

�+1d/$+1( d/!!d0$!d"+((+3%*#d+10,10O

�$%/d%* %��0!/d0$�0d�*d���d/!.2!.d%/d.1**%*#d(+��((5d+*d,+.0d:56443Nd�*d� )%*d/!.2!.d%/
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application: YOUR_APPLICATION_ID_HERE
version: 1
runtime: go
module: api
api_version: go1
handlers:
- url: /.*
  script: _go_app
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application: YOUR_APPLICATION_ID_HERE
version: 1
runtime: go
module: default
api_version: go1
handlers:
- url: /.*
  script: _go_app
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application: YOUR_APPLICATION_ID_HERE
dispatch:
  - url: "*/api/*"
    module: api
  - url: "*/*"
    module: web
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0%)!/Nd)�5�!d)+.!d"+.d.! 1* �*�5Md�$%/d/+1* /d(%'!d)� *!//d0+d.!(�0%+*�(d �0���/!
!*0$1/%�/0/Nd�10d�3%00!.d%/d)�'%*#d/)�.0d0.� !b+""/d��/! d+*d%0/d1/!.d!4,!.%!*�!Pd0$!5Y((
$�,,%(5d/,!* d�d(+0d+"d0%)!d3.%0%*#d�d03!!0d�* d/0+.%*#d%0d)�*5d0%)!/d0+d!*/1.!d0$�0d3$!*
5+1d.!".!/$d5+1.d"!! Nd5+1d +*Y0d$�2!d0+d3�%0d2!.5d(+*#d0+d#!0d1, �0!/M

�"d5+1d3�*0d0+d#!0d�d/!*/!d+"d0$!d/��(!d+"d0$%/Nd�$!�'d+10d0$!d�3%00!.d���
�* d(++'d�0d3$�0d�d03!!0d +�1)!*0d�+*/%/0/d+"Md�0Y/d�d(+0d+"d �0�Md�$!*Nd#+
�* d(++'d�0d$+3d)�*5d"+((+3!./d�� 5d	�#�d$�/Md�$%/d$�/d�!�+)!d'*+3*
%*d/+)!d�%.�(!/d�/d“0$!d�� 5d	�#�d,.+�(!)”d�* d%/d�  .!//! d�5d�d2�.%!05
+"d %""!.!*0d0!�$*+(+#%!/d�* d0!�$*%-1!/d0$�0d�.!d+10d+"d0$!d/�+,!d+"d0$%/
�$�,0!.M

�+3d0$�0d3!d$�2!d�*d1* !./0�* %*#d+"d#++ d�+���d !/%#*d,.��0%�!/Nd(!0Y/d%),(!)!*0d0$!
05,!/Nd"1*�0%+*/Nd�* d)!0$+ /d.!-1%.! d0+d .%2!d0$!d �0�d,�.0d+"d+1.d���M
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�+d,!./%/0d �0�d%*d	++#(!d�(+1 d��0�/0+.!Nd3!d*!! d�d/0.1�0d0+d.!,.!/!*0d!��$d!*0%05Md�$!/!
!*0%05d/0.1�01.!/d3%((d�!d/!.%�(%6! d�* d !/!.%�(%6! d3$!*d3!d/�2!d�* d(+� d �0�d0$.+1#$
0$!ddatastored���Md�!d��*d�  d$!(,!.d)!0$+ /d0+d,!."+.)d0$!d%*0!.��0%+*/d3%0$d0$!d �0�
/0+.!Nd3$%�$d%/d�d*%�!d3�5d0+d'!!,d/1�$d"1*�0%+*�(%05d,$5/%��((5d�(+/!d0+d0$!d!*0%0%!/
0$!)/!(2!/Md�+.d!4�),(!Nd3!d3%((d)+ !(d�*d�*/3!.d3%0$d�d/0.1�0d��((! dAnswerd�* d�  d�
Created)!0$+ d0$�0d%*d01.*d��((/d0$!d�,,.+,.%�0!d"1*�0%+*d".+)d0$!ddatastored,��'�#!M
�$%/d,.!2!*0/d1/d".+)d�(+�0%*#d+1.d
���d$�* (!./d3%0$d(+0/d+"d �0�d���!//d�+ !d�* d�((+3/
1/d0+d'!!,d0$!)d�(!�*d�* d/%),(!d%*/0!� M

�*!d+"d0$!d"+1* �0%+*d�(+�'/d+"d+1.d�,,(%��0%+*d%/d0$!d�+*�!,0d+"d�d-1!/0%+*Md�d-1!/0%+*d��*
�!d�/'! d�5d�d1/!.d�* d�*/3!.! d�5d)�*5Md�0d3%((d$�2!d�d1*%-1!d��d/+d0$�0d%0d%/d�  .!//��(!
S.!"!.��(!d%*d�d���TNd�* d3!Y((d/0+.!d�d0%)!/0�),d+"d3$!*d%0d3�/d�.!�0! M

�.!�0!d�d*!3d"%(!d%*/% !danswersappd��((! dquestions.god�* d�  d0$!d"+((+3%*#dstruct
"1*�0%+*O

type Question struct {
  Key *datastore.Key `json:"id" datastore:"-"`
  CTime time.Time `json:"created"`
  Question string `json:"question"`
  User UserCard `json:"user"`
  AnswersCount int `json:"answers_count"`



�1%( %*#`�`�J�`�,,(%��0%+*`"+.`	++#(!`�,,`�*#%*!

S`9<=`T

}

�$!d/0.1�01.!d !/�.%�!/d�d-1!/0%+*d%*d+1.d�,,(%��0%+*Md�+/0d+"d%0d3%((d/!!)d-1%0!d+�2%+1/Nd�/
3!Y2!d +*!d/%)%(�.d0$%*#/d%*d0$!d,.!2%+1/d�$�,0!./Md�$!dUserCardd/0.1�0d.!,.!/!*0/d�
 !*+.)�(%6! dUserd!*0%05Nd�+0$d+"d3$%�$d3!Y((d�  d(�0!.M

�+1d��*d%),+.0d0$!ddatastored,��'�#!d%*d5+1.d	+d,.+&!�0d1/%*#d0$%/O
import "google.golang.org/appengine/datastore"

�0Y/d3+.0$d/,!* %*#d�d(%00(!d0%)!d1* !./0�* %*#d0$!ddatastore.Keyd05,!M
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�2!.5d!*0%05d%*d��0�/0+.!d$�/d�d'!5Nd3$%�$d1*%-1!(5d% !*0%"%!/d%0Md�$!5d��*d�!d)� !d1,d+"
!%0$!.d�d/0.%*#d+.d�*d%*0!#!.d !,!* %*#d+*d3$�0d)�'!/d/!*/!d"+.d5+1.d��/!Md�+1d�.!d".!!d0+
 !�% !d0$!d'!5/d"+.d5+1./!("d+.d(!0d��0�/0+.!d�10+)�0%��((5d�//%#*d0$!)d"+.d5+1Pd�#�%*Nd5+1.
1/!d��/!d3%((d1/1�((5d !�% !d3$%�$d%/d0$!d�!/0d�,,.+��$d0+d0�'!d�* d3!Y((d!4,(+.!d�+0$d%*d0$%/
�$�,0!.M


!5/d�.!d�.!�0! d1/%*#d0$!ddatastore.NewKeyd�* ddatastore.NewIncompleteKey
"1*�0%+*/d�* d�.!d1/! d0+d,10d�* d#!0d �0�d%*0+d�* d+10d+"d��0�/0+.!d2%�d0$!
datastore.Getd�* ddatastore.Putd"1*�0%+*/M

�*d��0�/0+.!Nd'!5/d�* d!*0%05d�+ %!/d�.!d %/0%*�0Nd1*(%'!d%*d�+*#+��d+.d���d0!�$*+(+#%!/N
3$!.!d%0d%/d&1/0d�*+0$!.d"%!( d%*d0$!d +�1)!*0d+.d.!�+. Md�$%/d%/d3$5d3!d�.!d!4�(1 %*#dKey
".+)d+1.dQuestiond/0.1�0d3%0$d0$!ddatastore:"-"d"%!( d0�#Md�%'!d0$!djsond0�#/Nd0$%/
%* %��0!/d0$�0d3!d3�*0d��0�/0+.!d0+d%#*+.!d0$!dKeyd"%!( d�(0+#!0$!.d3$!*d%0d%/d#!00%*#d�* 
,100%*#d �0�M


!5/d)�5d+,0%+*�((5d$�2!d,�.!*0/Nd3$%�$d%/d�d*%�!d3�5d+"d#.+1,%*#d�//+�%�0! d �0�d0+#!0$!.
�* d��0�/0+.!d)�'!/d�!.0�%*d�//1.�*�!/d��+10d/1�$d#.+1,/d+"d!*0%0%!/Nd3$%�$d5+1d��*d.!� 
)+.!d��+10d%*d0$!d	++#(!d�(+1 d��0�/0+.!d +�1)!*0�0%+*d+*(%*!M
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�!"+.!d3!d/�2!d �0�d%*0+d��0�/0+.!Nd3!d3�*0d0+d!*/1.!d0$�0d+1.d-1!/0%+*d%/d2�(% Md�  d0$!
"+((+3%*#d)!0$+ d1* !.*!�0$d0$!d�1!/0%+*d/0.1�0d !"%*%0%+*O

func (q Question) OK() error {
  if len(q.Question) < 10 {
    return errors.New("question is too short")
  }
  return nil
}

�$!dOKd"1*�0%+*d3%((d.!01.*d�*d!..+.d%"d/+)!0$%*#d%/d3.+*#d3%0$d0$!d-1!/0%+*Nd+.d!(/!d%0d3%((
.!01.*dnilMd�*d0$%/d��/!Nd3!d&1/0d�$!�'d0+d)�'!d/1.!d0$!d-1!/0%+*d$�/d�0d(!�/0d:9d�$�.��0!./M

�+d,!./%/0d0$%/d �0�d%*d0$!d �0�d/0+.!Nd3!d�.!d#+%*#d0+d�  d�d)!0$+ d0+d0$!dQuestiond/0.1�0
%0/!("Md�0d0$!d�+00+)d+"dquestions.goNd�  d0$!d"+((+3%*#d�+ !O

func (q *Question) Create(ctx context.Context) error {
  log.Debugf(ctx, "Saving question: %s", q.Question)
  if q.Key == nil {
    q.Key = datastore.NewIncompleteKey(ctx, "Question", nil)
  }
  user, err := UserFromAEUser(ctx)
  if err != nil {
    return err
  }
  q.User = user.Card()
  q.CTime = time.Now()
  q.Key, err = datastore.Put(ctx, q.Key, q)
  if err != nil {
    return err
  }
  return nil
}

�$!dCreated)!0$+ d0�'!/d�d,+%*0!.d0+dQuestiond�/d0$!d.!�!%2!.Nd3$%�$d%/d%),+.0�*0
�!��1/!d3!d3�*0d0+d)�'!d�$�*#!/d0+d0$!d"%!( /M

�"d0$!d.!�!%2!.d3�/d(q Question)d3%0$+10d*Nd3!d3+1( d#!0d�d�+,5d+"d0$!
-1!/0%+*d.�0$!.d0$�*d�d,+%*0!.d0+d%0Nd�* d�*5d�$�*#!/d3!d)� !d0+d%0d3+1( 
+*(5d�""!�0d+1.d(+��(d�+,5d�* d*+0d0$!d+.%#%*�(dQuestiond/0.1�0d%0/!("M
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�$!d"%./0d0$%*#d3!d +d%/d1/!dlogdS".+)d0$!dhttps://godoc.org/google.golang.org/appen
gine/logd,��'�#!Td0+d3.%0!d�d !�1#d/0�0!)!*0d/�5%*#d3!d�.!d/�2%*#d0$!d-1!/0%+*Md�$!*
5+1d.1*d5+1.d�+ !d%*d�d !2!(+,)!*0d!*2%.+*)!*0Nd5+1d3%((d/!!d0$%/d�,,!�.d%*d0$!d0!.)%*�(P
%*d,.+ 1�0%+*Nd%0d#+!/d%*0+d�d ! %��0! d(+##%*#d/!.2%�!d,.+2% ! d�5d	++#(!d�(+1 d�(�0"+.)M

�"d0$!d'!5d%/dnildS0$�0d)!�*/d0$%/d%/d�d*!3d-1!/0%+*TNd3!d�//%#*d�*d%*�+),(!0!d'!5d0+d0$!
"%!( Nd3$%�$d%*"+.)/d��0�/0+.!d0$�0d3!d3�*0d%0d0+d#!*!.�0!d�d'!5d"+.d1/Md�$!d0$.!!d�.#1)!*0/
3!d,�//d�.!dcontext.ContextdS3$%�$d3!d)1/0d,�//d0+d�((d �0�/0+.!d"1*�0%+*/d�* 
)!0$+ /TNd�d/0.%*#d !/�.%�%*#d0$!d'%* d+"d!*0%05Nd�* d0$!d,�.!*0d'!5Pd%*d+1.d��/!Nd0$%/d%/dnilM

�*�!d3!d'*+3d0$!.!d%/d�d'!5d%*d,(��!Nd3!d��((d�d)!0$+ dS3$%�$d3!d3%((d�  d(�0!.Td0+d#!0d+.
�.!�0!dUserd".+)d�*d�,,d�*#%*!d1/!.d�* d/!0d%0d0+d0$!d-1!/0%+*d�* d0$!*d/!0d0$!dCTimed"%!( 
S�.!�0! d0%)!Td0+dtime.NowNd0%)!/0�),%*#d0$!d,+%*0d�0d3$%�$d0$!d-1!/0%+*d3�/d�/'! M

�*!d3!d$�2!d+1.dQuestiond"1*�0%+*d%*d#++ d/$�,!Nd3!d��((ddatastore.Putd0+d��01�((5
,(��!d%0d%*/% !d0$!d �0�d/0+.!Md�/d1/1�(Nd0$!d"%./0d�.#1)!*0d%/dcontext.ContextNd"+((+3! 
�5d0$!d-1!/0%+*d'!5d�* d0$!d-1!/0%+*d!*0%05d%0/!("M

�%*�!d	++#(!d�(+1 d��0�/0+.!d0.!�0/d'!5/d�/d/!,�.�0!d�* d %/0%*�0d".+)d!*0%0%!/Nd3!d$�2!d0+
 +d�d(%00(!d!40.�d3+.'d%"d3!d3�*0d0+d'!!,d0$!)d0+#!0$!.d%*d+1.d+3*d�+ !Md�$!
datastore.Putd)!0$+ d.!01.*/d03+d�.#1)!*0/Od0$!d�+),(!0!d'!5d�* derrorMd�$!d'!5
�.#1)!*0d%/d��01�((5d1/!"1(d�!��1/!d3!Y.!d/!* %*#d%*d�*d%*�+),(!0!d'!5d�* d�/'%*#d0$!d �0�
/0+.!d0+d�.!�0!d+*!d"+.d1/Nd3$%�$d%0d +!/d 1.%*#d0$!d,10d+,!.�0%+*Md�"d/1��!//"1(Nd%0d.!01.*/d�
*!3ddatastore.Keyd+�&!�0d0+d1/Nd.!,.!/!*0%*#d0$!d�+),(!0! d'!5Nd3$%�$d3!d0$!*d/0+.!d%*
+1.dKeyd"%!( d%*d0$!dQuestiond+�&!�0M

�"d�((d%/d3!((Nd3!d.!01.*dnilM

�  d�*+0$!.d$!(,!.d0+d1, �0!d�*d!4%/0%*#d-1!/0%+*O

func (q *Question) Update(ctx context.Context) error {
  if q.Key == nil {
    q.Key = datastore.NewIncompleteKey(ctx, "Question", nil)
  }
  var err error
  q.Key, err = datastore.Put(ctx, q.Key, q)
  if err != nil {
    return err
  }
  return nil
}

�$%/d)!0$+ d%/d2!.5d/%)%(�.d!4�!,0d0$�0d%0d +!/*Y0d/!0d0$!dCTimed+.dUserd"%!( /Nd�/d0$!5d3%((
�(.!� 5d$�2!d�!!*d/!0M
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�!� %*#d �0�d%/d�/d/%),(!d�/d,100%*#d%0d3%0$d0$!ddatastore.Getd)!0$+ Nd�10d/%*�!d3!d3�*0
0+d)�%*0�%*d'!5/d%*d+1.d!*0%0%!/dS�* ddatastored)!0$+ /d +*Y0d3+.'d(%'!d0$�0TNd%0Y/d�+))+*
0+d�  d�d$!(,!.d"1*�0%+*d(%'!d0$!d+*!d3!d�.!d#+%*#d0+d�  d0+dquestions.goO

func GetQuestion(ctx context.Context, key *datastore.Key)
(*Question, error) {
  var q Question
  err := datastore.Get(ctx, key, &q)
  if err != nil {
    return nil, err
  }
  q.Key = key
  return &q, nil
}

�$!dGetQuestiond"1*�0%+*d0�'!/dcontext.Contextd�* d0$!ddatastore.Keyd)!0$+ d+"
0$!d-1!/0%+*d0+d#!0Md�0d0$!*d +!/d0$!d/%),(!d0�/'d+"d��((%*#ddatastore.Getd�* d�//%#*%*#
0$!d'!5d0+d0$!d!*0%05d�!"+.!d.!01.*%*#d%0Md�"d�+1./!Nd!..+./d�.!d$�* (! d%*d0$!d1/1�(d3�5M

�$%/d%/d�d*%�!d,�00!.*d0+d"+((+3d/+d0$�0d1/!./d+"d5+1.d�+ !d'*+3d0$�0d0$!5d*!2!.d$�2!d0+
%*0!.��0d3%0$ddatastore.Getd�* ddatastore.Putd %.!�0(5d�10d.�0$!.d1/!d0$!d$!(,!./d0$�0
��*d!*/1.!d0$!d!*0%0%!/d�.!d,.+,!.(5d,+,1(�0! d3%0$d0$!d'!5/dS�(+*#d3%0$d�*5d+0$!.d03!�'/
0$�0d0$!5d)%#$0d3�*0d0+d +d�!"+.!d/�2%*#d+.d�"0!.d(+� %*#TM

*RRJOH�$SS�(QJLQH�XVHUV
�*+0$!.d/!.2%�!d3!d�.!d#+%*#d0+d)�'!d1/!d+"d%/d0$!d	++#(!d�,,d�*#%*!d�/!./d���Nd3$%�$
,.+2% !/d0$!d�10$!*0%��0%+*d+"d	++#(!d���+1*0/dS�* d	++#(!d�,,/d���+1*0/TM

�.!�0!d�d*!3d"%(!d��((! dusers.god�* d�  d0$!d"+((+3%*#d�+ !O

type User struct {
  Key *datastore.Key `json:"id" datastore:"-"`
  UserID string `json:"-"`
  DisplayName string `json:"display_name"`
  AvatarURL string `json:"avatar_url"`
  Score int `json:"score"`
}
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�%)%(�.d0+d0$!dQuestiond/0.1�0Nd3!d$�2!dKeyd�* d�d"!3d"%!( /d0$�0d)�'!d1,d0$!dUserd!*0%05M
�$%/d/0.1�0d.!,.!/!*0/d�*d+�&!�0d0$�0d�!(+*#/d0+d+1.d�,,(%��0%+*d0$�0d !/�.%�!/d�d1/!.Pd3!d3%((
$�2!d+*!d"+.d!2!.5d�10$!*0%��0! d1/!.d%*d+1.d/5/0!)Nd�10d0$%/d%/*Y0d0$!d/�)!d1/!.d+�&!�0d0$�0
3!Y((d#!0d".+)d0$!d�/!./d���M

�),+.0%*#d0$! https://godoc.org/google.golang.org/appengine/userd,��'�#!d�* 
��((%*#d0$!duser.Current(context.Context)d"1*�0%+*d3%((d.!01.*d!%0$!.d*%(dS%"d*+d1/!.d%/
�10$!*0%��0! Td+.d�duser.Userd+�&!�0Md�$%/d+�&!�0d�!(+*#/d0+d0$!d�/!./d���d�* d%/*Y0d/1%0��(!
"+.d+1.d �0�d/0+.!Nd/+d3!d*!! d0+d3.%0!d�d$!(,!.d"1*�0%+*d0$�0d3%((d0.�*/(�0!d0$!d�,,d�*#%*!
1/!.d%*0+d+1.dUserM

��0�$d+10d0$�0dgoimportsd +!/*Y0d�10+)�0%��((5d%),+.0dos/userd%*/0!� P
/+)!0%)!/d%0Y/d�!/0d%"d5+1d$�* (!d%),+.0/d)�*1�((5M

�  d0$!d"+((+3%*#d�+ !d0+dusers.goO

func UserFromAEUser(ctx context.Context) (*User, error) {
  aeuser := user.Current(ctx)
  if aeuser == nil {
    return nil, errors.New("not logged in")
  }
  var appUser User
  appUser.Key = datastore.NewKey(ctx, "User", aeuser.ID, 0, nil)
  err := datastore.Get(ctx, appUser.Key, &appUser)
  if err != nil && err != datastore.ErrNoSuchEntity {
    return nil, err
  }
  if err == nil {
    return &appUser, nil
  }
  appUser.UserID = aeuser.ID
  appUser.DisplayName = aeuser.String()
  appUser.AvatarURL = gravatarURL(aeuser.Email)
  log.Infof(ctx, "saving new user: %s", aeuser.String())
  appUser.Key, err = datastore.Put(ctx, appUser.Key, &appUser)
  if err != nil {
    return nil, err
  }
  return &appUser, nil
}

https://godoc.org/google.golang.org/appengine/user
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�!d#!0d0$!d�1..!*0(5d�10$!*0%��0! d1/!.d�5d��((%*#duser.CurrentNd�* d%"d%0d%/dnilNd3!
.!01.*d3%0$d�*d!..+.Md�$%/d)!�*/d0$�0d0$!d1/!.d%/d*+0d(+##! d%*d�* d0$!d+,!.�0%+*d��**+0
�+),(!0!Md�1.d3!�d,��'�#!d3%((d�!d�$!�'%*#d�* d!*/1.%*#d0$�0d1/!./d�.!d(+##! d%*d"+.d1/Nd/+
�5d0$!d0%)!d0$!5d$%0d�*d���d!* ,+%*0Nd3!Y((d!4,!�0d0$!)d0+d�!d�10$!*0%��0! M

�!d0$!*d�.!�0!d�d*!3dappUserd2�.%��(!dS3$%�$d%/d+"d+1.dUserd05,!Td�* d/!0
datastore.KeyMd�$%/d0%)!Nd3!d�.!*Y0d)�'%*#d�*d%*�+),(!0!d'!5Pd%*/0!� Nd3!d�.!d1/%*#
datastore.NewKeyd�* d/,!�%"5%*#d�d/0.%*#d��Nd)�0�$%*#d0$!d�/!.d���d��Md�$%/d'!5
,.! %�0��%(%05d)!�*/d0$�0d*+0d+*(5d3%((d0$!.!d+*(5d�!d+*!dUserd!*0%05d,!.d�10$!*0%��0! d1/!.
%*d+1.d�,,(%��0%+*Nd�10d%0d�(/+d�((+3/d1/d0+d(+� d�dUserd!*0%05d3%0$+10d$�2%*#d0+d1/!d�d-1!.5M

�"d3!d$� d0$!d�,,d�*#%*!d�/!.d��d�/d�d"%!( d%*/0!� Nd3!d3+1( d*!! d0+d +
�d-1!.5d0+d"%* d0$!d.!�+. d3!d�.!d%*0!.!/0! d%*Md�1!.5%*#d%/d�d)+.!
!4,!*/%2!d+,!.�0%+*d�+),�.! d0+d�d %.!�0dGetd)!0$+ Nd/+d0$%/d�,,.+��$d%/
�(3�5/d,.!"!..! d%"d5+1d��*d +d%0M

�!d0$!*d��((ddatastore.Getd0+d�00!),0d0+d(+� d0$!dUserd!*0%05Md�"d0$%/d%/d0$!d"%./0d0%)!d0$!
1/!.d$�/d(+##! d%*Nd0$!.!d3%((d�!d*+d!*0%05d�* d0$!d.!01.*! d!..+.d3%((d�!d0$!d/,!�%�(
datastore.ErrNoSuchEntityd2�.%��(!Md�"d0$�0Y/d0$!d��/!Nd3!d/!0d0$!d�,,.+,.%�0!d"%!( /d�* 
1/!ddatastore.Putd0+d/�2!d%0Md�0$!.3%/!Nd3!d&1/0d.!01.*d0$!d(+� ! dUserM

�+0!d0$�0d3!d�.!d�$!�'%*#d"+.d!�.(5d.!01.*/d%*d0$%/d"1*�0%+*Md�$%/d%/d0+
!*/1.!d0$�0d%0d%/d!�/5d0+d.!� d0$!d!4!�10%+*d"(+3d+"d+1.d�+ !d3%0$+10d$�2%*#
0+d"+((+3d%0d%*d�* d+10d+"d%* !*0! d�(+�'/Md�d��((d0$%/d0$!d(%*!d+"d/%#$0d+"d�+ !
�* d$�2!d3.%00!*d��+10d%0d+*d)5d�(+#d�0dhttps://medium.com/@matryerM

�+.d*+3Nd3!Y((d1/!d	.�2�0�.d�#�%*d"+.d�2�0�.d,%�01.!/Nd/+d�  d0$!d"+((+3%*#d$!(,!.d"1*�0%+*
0+d0$!d�+00+)d+"dusers.goO

func gravatarURL(email string) string {
  m := md5.New()
  io.WriteString(m, strings.ToLower(email))
  return fmt.Sprintf("//www.gravatar.com/avatar/%x", m.Sum(nil))
}

(PEHGGLQJ�GHQRUPDOL]HG�GDWD
�"d5+1d.!��((Nd+1.d�1!/0%+*d05,!d +!/*Y0d0�'!d0$!d�10$+.d�/dUserPd.�0$!.Nd0$!d05,!d3�/
UserCardMd�$!*d3!d!)�! d !*+.)�(%6! d �0�d%*0+d+0$!.d!*0%0%!/Nd/+)!0%)!/d3!d3%((d3�*0
0$!)d0+d(++'d/(%#$0(5d %""!.!*0d".+)d0$!d)�/0!.d!*0%05Md�*d+1.d��/!Nd/%*�!d3!d +d*+0d/0+.!d0$!
'!5d%*d0$!dUserd!*0%05dS.!)!)�!.d0$!dKeyd"%!( /d$�2!ddatastore:"-"TNd3!d*!! d0+d$�2!d�
*!3d05,!d0$�0d/0+.!/d0$!d'!5M
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�0d0$!d�+00+)d+"dusers.goNd�  d0$!dUserCardd/0.1�0d�* d0$!d�//+�%�0! d$!(,!.d)!0$+ d"+.
UserO

type UserCard struct {
  Key         *datastore.Key `json:"id"`
  DisplayName string         `json:"display_name"`
  AvatarURL   string         `json:"avatar_url"`
}
func (u User) Card() UserCard {
  return UserCard{
    Key:         u.Key,
    DisplayName: u.DisplayName,
    AvatarURL:   u.AvatarURL,
  }
}

�+0!d0$�0dUserCardd +!/*Y0d/,!�%"5d�ddatastored0�#Nd/+d0$!dKeyd"%!( d3%((d%* !! d�!
,!./%/0! d%*d0$!d �0�d/0+.!Md�1.dCard()d$!(,!.d"1*�0%+*d&1/0d�1%( /d�* d.!01.*/dUserCard
�5d�+,5%*#d0$!d2�(1!/d+"d!��$d"%!( Md�$%/d/!!)/d3�/0!"1(d�10d+""!./d#.!�0d�+*0.+(Nd!/,!�%�((5
%"d5+1d3�*0d!)�!  ! d �0�d0+d(++'d2!.5d %""!.!*0d".+)d%0/d+.%#%*�(d!*0%05M

7UDQVDFWLRQV�LQ�*RRJOH�&ORXG�'DWDVWRUH
�.�*/��0%+*/d�((+3d5+1d0+d/,!�%"5d�d/!.%!/d+"d�$�*#!/d0+d0$!d �0�d/0+.!d�* d�+))%0d0$!)d�/
+*!Md�"d�*5d+"d0$!d%* %2% 1�(d+,!.�0%+*/d"�%(/Nd0$!d3$+(!d0.�*/��0%+*d3%((d*+0d�!d�,,(%! Md�$%/
%/d!40.!)!(5d1/!"1(d%"d5+1d3�*0d0+d)�%*0�%*d�+1*0!./d+.d$�2!d)1(0%,(!d!*0%0%!/d0$�0d !,!* 
+*d!��$d+0$!.Y/d/0�0!Md�1.%*#d�d0.�*/��0%+*d%*d	++#(!d�(+1 d��0�/0+.!Nd�((d!*0%0%!/d0$�0d�.!
.!� d�.!d(+�'! dS+0$!.d�+ !d%/d,.!2!*0! d".+)d)�'%*#d�$�*#!/Td1*0%(d0$!d0.�*/��0%+*d%/
�+),(!0!Nd,.+2% %*#d�*d�  %0%+*�(d/!*/!d+"d/!�1.%05d�* d,.!2!*0%*#d �0�d.��!/M

�"d5+1d3!.!d�1%( %*#d�d��*'dS%0d/!!)/d�.�65Nd�10d0$!d#15/d�0d�+*6+d%*
�+* +*d�.!d%* !! d�1%( %*#d�d��*'d1/%*#d	+TNd5+1d)%#$0d.!,.!/!*0d1/!.
���+1*0/d�/d�*d!*0%05d��((! dAccountMd�+d0.�*/"!.d)+*!5d".+)d+*!d���+1*0
0+d�*+0$!.Nd5+1Y d*!! d0+d)�'!d/1.!d0$!d)+*!5d3�/d ! 1�0! d".+)
���+1*0d�d�* d !,+/%0! d%*0+d���+1*0d�d�/d�d/%*#(!d0.�*/��0%+*Md�"d!%0$!.
"�%(/Nd,!+,(!d�.!*Y0d#+%*#d0+d�!d$�,,5dS0+d�!d"�%.Nd%"d0$!d ! 1�0%+*d+,!.�0%+*
"�%(! Nd0$!d+3*!.d+"d���+1*0d�d3+1( d,.+���(5d�!d$�,,5d�!��1/!d�d3+1( 
#!0d0$!d)+*!5d3%0$+10d%0d�+/0%*#d�d�*50$%*#TM
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�+d/!!d3$!.!d3!d�.!d#+%*#d0+d1/!d0.�*/��0%+*/Nd(!0Y/d"%./0d�  d)+ !(d�*/3!./d0+d0$!
-1!/0%+*/M

�.!�0!d�d*!3d"%(!d��((! danswers.god�* d�  d0$!d"+((+3%*#d/0.1�0d�* d2�(% �0%+*d)!0$+ O

type Answer struct {
  Key    *datastore.Key `json:"id" datastore:"-"`
  Answer string         `json:"answer"`
  CTime  time.Time      `json:"created"`
  User   UserCard       `json:"user"`
  Score  int            `json:"score"`
}
func (a Answer) OK() error {
  if len(a.Answer) < 10 {
    return errors.New("answer is too short")
  }
  return nil
}

Answerd%/d/%)%(�.d0+d�d-1!/0%+*Nd$�/ddatastore.KeydS3$%�$d3%((d*+0d�!d,!./%/0! TNd$�/
CTimed0+d��,01.!d0$!d0%)!/0�),Nd�* d!)�! /dUserCarddS.!,.!/!*0%*#d0$!d,!./+*
�*/3!.%*#d0$!d-1!/0%+*TMd�0d�(/+d$�/d�dScored%*0!#!.d"%!( Nd3$%�$d3%((d#+d1,d�* d +3*d�/
1/!./d2+0!d+*d0$!d�*/3!./M

8VLQJ�WUDQVDFWLRQV�WR�PDLQWDLQ�FRXQWHUV
�1.dQuestiond/0.1�0d$�/d�d"%!( d��((! dAnswerCountNd3$!.!d3!d%*0!* d0+d/0+.!d�*d%*0!#!.
0$�0d.!,.!/!*0/d0$!d*1)�!.d+"d�*/3!./d0$�0d�d-1!/0%+*d$�/d/+(%�%0! M

�%./0Nd(!0Y/d(++'d�0d3$�0d��*d$�,,!*d%"d3!d +*Y0d1/!d�d0.�*/��0%+*d0+d'!!,d0.��'d+"d0$!
AnswerCountd"%!( d�5d0.��'%*#d0$!d�+*�1..!*0d��0%2%05d+"d�*/3!./d=d�* d>d+"d�d-1!/0%+*O

�0!, �*/3!.`; �*/3!.`< �1!/0%+*K�*/3!.�+1*0

: �+� d-1!/0%+* �+� d-1!/0%+* <

; �*/3!.�+1*0E< �*/3!.�+1*0E< <

< �*/3!.�+1*0DD �*/3!.�+1*0DD <

= �*/3!.�+1*0E= �*/3!.�+1*0E= <

> ��2!d0$!d�*/3!.d�* d-1!/0%+* ��2!d0$!d�*/3!.d�* d-1!/0%+* =



�1%( %*#`�`�J�`�,,(%��0%+*`"+.`	++#(!`�,,`�*#%*!

S`9=;`T

�+1d��*d/!!d".+)d0$!d0��(!d0$�0d3%0$+10d(+�'%*#d�1!/0%+*Nd�*/3!.�+1*0d3+1( d!* d1,
�!%*#d=d%*/0!� d+"d>d%"d0$!d�*/3!./d��)!d%*d�0d0$!d/�)!d0%)!Md�+�'%*#d3%0$d�d0.�*/��0%+*d3%((d
(++'d)+.!d(%'!d0$%/O

�0!, �*/3!.`; �*/3!.`< �1!/0%+*K�*/3!.�+1*0

: �+�'d0$!d-1!/0%+* �+�'d0$!d-1!/0%+* <

; �*/3!.�+1*0E< ��%0%*#d"+.d1*(+�' <

< �*/3!.�+1*0DD ��%0%*#d"+.d1*(+�' <

= ��2!d0$!d�*/3!.d�* d-1!/0%+* ��%0%*#d"+.d1*(+�' =

> �!(!�/!d(+�' ��%0%*#d"+.d1*(+�' =

? �%*%/$! �+�'d0$!d-1!/0%+* =

@ �*/3!.�+1*0E= =

A �*/3!.�+1*0DD =

B ��2!d0$!d�*/3!.d�* d-1!/0%+* >

�*d0$%/d��/!Nd3$%�$!2!.d�*/3!.d+�0�%*/d0$!d(+�'d"%./0d3%((d,!."+.)d%0/d+,!.�0%+*Nd�* d0$!
+0$!.d+,!.�0%+*d3%((d3�%0d�!"+.!d�+*0%*1%*#Md�$%/d%/d(%'!(5d0+d/(+3d +3*d0$!d+,!.�0%+*dS/%*�!
%0d$�/d0+d3�%0d"+.d0$!d+0$!.d+*!d0+d"%*%/$TNd�10d0$�0Y/d�d,.%�!d3+.0$d,�5%*#d%*d+. !.d0+d#!0d0$!
*1)�!./d.%#$0M

�0Y/d�!/0d0+d'!!,d0$!d�)+1*0d+"d3+.'d%*/% !d�d0.�*/��0%+*d�/d/)�((d�/
,+//%�(!d�!��1/!d5+1d�.!d!//!*0%�((5d�(+�'%*#d+0$!.d,!+,(!d3$%(!d0$!
0.�*/��0%+*d%/d1* !.3�5Md�10/% !d+"d0.�*/��0%+*/Nd	++#(!d�(+1 d��0�/0+.!
%/d!40.!)!(5d"�/0d�!��1/!d%0d%/*Y0d)�'%*#d0$!d/�)!d'%* /d+"d#1�.�*0!!/M

�*d�+ !Nd3!d1/!d0$!ddatastore.RunInTransactiond"1*�0%+*Md�  d0$!d"+((+3%*#d0+
answers.goO

func (a *Answer) Create(ctx context.Context, questionKey *datastore.Key)
error {
  a.Key = datastore.NewIncompleteKey(ctx, "Answer", questionKey)
  user, err := UserFromAEUser(ctx)
  if err != nil {
    return err
  }
  a.User = user.Card()
  a.CTime = time.Now()
  err = datastore.RunInTransaction(ctx, func(ctx context.Context) error {
    q, err := GetQuestion(ctx, questionKey)
    if err != nil {
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      return err
    }
    err = a.Put(ctx)
    if err != nil {
      return err
    }
    q.AnswersCount++
    err = q.Update(ctx)
    if err != nil {
      return err
    }
    return nil
  }, &datastore.TransactionOptions{XG: true})
  if err != nil {
    return err
  }
  return nil
}

�!d"%./0d�.!�0!d�d*!3d%*�+),(!0!d'!5dS1/%*#d0$!dAnswerd'%* Td�* d/!0d0$!d,�.!*0d�/d0$!
-1!/0%+*d'!5Md�$%/d3%((d)!�*d0$�0d0$!d-1!/0%+*d3%((d�!�+)!d0$!d�*�!/0+.d0+d�((d0$!/!d�*/3!./M

�*�!/0+.d'!5/d�.!d/,!�%�(d%*d	++#(!d�(+1 d��0�/0+.!Nd�* d%0d%/
.!�+))!* ! d0$�0d5+1d.!� d��+10d0$!d*1�*�!/d�!$%* d0$!)d%*d0$!
 +�1)!*0�0%+*d+*d0$!d	++#(!d�(+1 d�(�0"+.)d3!�/%0!M

�/%*#d+1.dUserFromAEUserd"1*�0%+*Nd3!d#!0d0$!d1/!.d3$+d%/d�*/3!.%*#d0$!d-1!/0%+*d�* 
/!0dUserCardd%*/% !dAnswerd�!"+.!d/!00%*#dCTimed0+d0$!d�1..!*0d0%)!Nd�/d +*!d!�.(%!.M

�$!*Nd3!d/0�.0d+1.d0.�*/��0%+*d�5d��((%*#d0$!ddatastore.RunInTransactiond"1*�0%+*d0$�0
0�'!/d�d�+*0!40d�/d3!((d�/d�d"1*�0%+*d3$!.!d0$!d0.�*/��0%+*�(d�+ !d3%((d#+Md�$!.!d%/d�d0$%. 
�.#1)!*0Nd3$%�$d%/d�d/!0d+"ddatastore.TransactionOptionsd0$�0d3!d*!! d0+d1/!d%*d+. !.
0+d/!0dXGd0+dtrueNd3$%�$d%*"+.)/d0$!d �0�d/0+.!d0$�0d3!Y((d�!d,!."+.)%*#d�d0.�*/��0%+*d��.+//
!*0%05d#.+1,/dS�+0$dAnswerd�* dQuestiond'%* /TM

�$!*d%0d�+)!/d0+d3.%0%*#d5+1.d+3*d"1*�0%+*/d�* d !/%#*%*#d5+1.d+3*
���/Nd%0d%/d$%#$(5d.!�+))!* ! d0$�0d5+1d,(��!d�*5d"1*�0%+*d�.#1)!*0/d�0
0$!d!* Pd+0$!.3%/!Nd%*(%*!d"1*�0%+*d�(+�'/d/1�$d�/d0$!d+*!/d%*d0$!d,.!�! %*#
�+ !d+�/�1.!d0$!d"��0d0$�0d0$!.!d%/d�*+0$!.d�.#1)!*0d�"0!.3�. /Md�0Y/d-1%0!
 %""%�1(0d0+d.!�(%6!d0$�0d0$!dTransactionOptionsd+�&!�0d%/d�*d�.#1)!*0
�!%*#d,�//! d%*0+d0$!dRunInTransactiond"1*�0%+*Nd�* d�d/1/,!�0
/+)!�+ 5d+*d0$!d	++#(!d0!�)d.!#.!0/d0$%/d !�%/%+*M
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�.�*/��0%+*/d3+.'d�5d,.+2% %*#d�d*!3d�+*0!40d"+.d1/d0+d1/!Nd3$%�$d)!�*/d0$�0d�+ !d%*/% !
0$!d0.�*/��0%+*d"1*�0%+*d(++'/d0$!d/�)!Nd�/d%"d%0d3!.!*Y0d%*d�d0.�*/��0%+*Md�$%/d%/d�d*%�!d,%!�!
+"d���d !/%#*dS�* d%0d)!�*/d0$�0d3!d��*d"+.#%2!d0$!d"1*�0%+*d"+.d*+0d�!%*#d0$!d"%*�(
�.#1)!*0TM

�*/% !d0$!d0.�*/��0%+*d"1*�0%+*Nd3!d1/!d+1.dGetQuestiond$!(,!.d0+d(+� d0$!d-1!/0%+*M
�+� %*#d �0�d%*/% !d0$!d0.�*/��0%+*d"1*�0%+*d%/d3$�0d+�0�%*/d�d(+�'d+*d%0Md�!d0$!*d,10d0$!
�*/3!.d0+d/�2!d%0Nd1, �0!d0$!dAnswerCountd%*0!#!.Nd�* d1, �0!d0$!d-1!/0%+*Md�"d�((d%/d3!((
S,.+2% ! d*+*!d+"d0$!/!d/0!,/d.!01.*/d�*d!..+.TNd0$!d�*/3!.d3%((d�!d/�2! d�* dAnswerCount
3%((d%*�.!�/!d�5d+*!M

�"d3!d +d.!01.*d�*d!..+.d".+)d+1.d0.�*/��0%+*d"1*�0%+*Nd0$!d+0$!.d+,!.�0%+*/d�.!d��*�!(! 
�* d0$!d!..+.d%/d.!01.*! Md�"d0$�0d$�,,!*/Nd3!Y((d&1/0d.!01.*d0$�0d!..+.d".+)d+1.
Answer.Created)!0$+ d�* d(!0d0$!d1/!.d0.5d�#�%*M

�!40Nd3!d�.!d#+%*#d0+d�  d+1.dGetAnswerd$!(,!.Nd3$%�$d%/d/%)%(�.d0+d+1.dGetQuestion
"1*�0%+*O

func GetAnswer(ctx context.Context, answerKey *datastore.Key)
(*Answer, error) {
  var answer Answer
  err := datastore.Get(ctx, answerKey, &answer)
  if err != nil {
    return nil, err
  }
  answer.Key = answerKey
  return &answer, nil
}

�+3d3!d�.!d#+%*#d0+d�  d+1.dPutd$!(,!.d)!0$+ d%*danswers.goO

func (a *Answer) Put(ctx context.Context) error {
  var err error
  a.Key, err = datastore.Put(ctx, a.Key, a)
  if err != nil {
    return err
  }
  return nil
}

�$!/!d03+d"1*�0%+*/d�.!d2!.5d/%)%(�.d0+d0$!dGetQuestiond�* dQuestion.Putd)!0$+ /Nd�10
(!0Y/d.!/%/0d0$!d0!),0�0%+*d+"d��/0.��0%*#d%0d�* d .5%*#d1,d0$!d�+ !d"+.d*+3M
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$YRLGLQJ�HDUO\�DEVWUDFWLRQ
�+,5%*#d�* d,�/0%*#d%/d#!*!.�((5d/!!*d�5d,.+#.�))!./d�/d�d�� d0$%*#d�!��1/!d%0d%/d1/1�((5
,+//%�(!d0+d��/0.��0d0$!d#!*!.�(d% !�d�* d���dS�+*W0`.!,!�0`5+1./!("Td1,d0$!d�+ !M

+3!2!.Nd%0d%/d3+.0$d.!/%/0%*#d0$!d0!),0�0%+*d0+d +d0$%/d.%#$0d�3�5d�!��1/!d%0d%/d2!.5d!�/5d0+
 !/%#*d�d�� d��/0.��0%+*Nd3$%�$d5+1d�.!d0$!*d/01�'d3%0$d/%*�!d5+1.d�+ !d3%((d/0�.0d0+d !,!* 
+*d%0Md�0d%/d�!00!.d0+d 1,(%��0!d0$!d�+ !d%*d�d"!3d,(��!/d"%./0d�* d(�0!.d.!2%/%0d0$!)d0+d/!!
3$!0$!.d�d/!*/%�(!d��/0.��0%+*d%/d(1.'%*#d0$!.!M

4XHU\LQJ�LQ�*RRJOH�&ORXG�'DWDVWRUH
�+d"�.Nd3!d$�2!d+*(5d�!!*d,100%*#d�* d#!00%*#d/%*#(!d+�&!�0/d%*0+d�* d+10d+"d	++#(!d�(+1 
��0�/0+.!Md�$!*d3!d %/,(�5d�d(%/0d+"d�*/3!./d0+d�d-1!/0%+*Nd3!d3�*0d0+d(+� d�((d+"d0$!/!
�*/3!./d%*d�d/%*#(!d+,!.�0%+*Nd3$%�$d3!d��*d +d3%0$ddatastore.QueryM

�$!d-1!.5%*#d%*0!."��!d%/d�d"(1!*0d���Nd3$!.!d!��$d)!0$+ d.!01.*/d0$!d/�)!d+�&!�0d+.d�
)+ %"%! d+�&!�0Nd�((+3%*#d5+1d0+d�$�%*d��((/d0+#!0$!.Md�+1d��*d1/!d%0d0+d�1%( d1,d�d-1!.5
�+*/%/0%*#d+"d+. !.%*#Nd(%)%0/Nd�*�!/0+./Nd"%(0!./Nd�* d/+d+*Md�!d3%((d1/!d%0d0+d3.%0!d�d"1*�0%+*
0$�0d3%((d(+� d�((d0$!d�*/3!./d"+.d�d#%2!*d-1!/0%+*Nd/$+3%*#d0$!d)+/0d,+,1(�.dS0$+/!d3%0$d�
$%#$!.dScored2�(1!Td"%./0M

�  d0$!d"+((+3%*#d"1*�0%+*d0+danswers.goO

func GetAnswers(ctx context.Context, questionKey *datastore.Key)
([]*Answer, error) {
  var answers []*Answer
  answerKeys, err := datastore.NewQuery("Answer").
    Ancestor(questionKey).
    Order("-Score").
    Order("-CTime").
    GetAll(ctx, &answers)
  for i, answer := range answers {
    answer.Key = answerKeys[i]
  }
  if err != nil {
    return nil, err
  }
  return answers, nil
}
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�!d"%./0d�.!�0!d�*d!),05d/(%�!d+"d,+%*0!./d0+dAnswerd�* d1/!ddatastore.NewQueryd0+d/0�.0
�1%( %*#d�d-1!.5Md�$!dAncestord)!0$+ d%* %��0!/d0$�0d3!Y.!d(++'%*#d+*(5d"+.d�*/3!./d0$�0
�!(+*#d0+d0$!d/,!�%"%�d-1!/0%+*Nd3$!.!d0$!dOrderd)!0$+ d��((/d/,!�%"5d0$�0d3!d3�*0d0+d"%./0
+. !.d�5d !/�!* %*#dScored�* d0$!*d�5d0$!d*!3!/0d"%./0Md�$!dGetAlld)!0$+ d,!."+.)/d0$!
+,!.�0%+*Nd3$%�$d0�'!/d%*d�d,+%*0!.d0+d+1.d/(%�!dS3$!.!d0$!d.!/1(0/d3%((d#+Td�* d.!01.*/d�d*!3
/(%�!d�+*0�%*%*#d�((d0$!d'!5/M

�$!d+. !.d+"d0$!d'!5/d.!01.*! d3%((d)�0�$d0$!d+. !.d+"d0$!d!*0%0%!/d%*d0$!
/(%�!Md�$%/d%/d$+3d3!d'*+3d3$%�$d'!5d�+..!/,+* /d0+d!��$d%0!)M

�%*�!d3!d�.!d'!!,%*#d'!5/d�* d0$!d!*0%05d"%!( /d0+#!0$!.Nd3!d.�*#!d+2!.d0$!d�*/3!./d�* 
�//%#*danswer.Keyd0+d0$!d�+..!/,+* %*#ddatastore.Keyd�.#1)!*0d.!01.*! d".+)
GetAllM

�!d�.!d'!!,%*#d+1.d���d/%),(!d"+.d0$!d"%./0d2!./%+*d�5d*+0d%),(!)!*0%*#
,�#%*#Nd�10d% !�((5d5+1d3+1( d*!! d0+Pd+0$!.3%/!Nd�/d0$!d*1)�!.d+"
-1!/0%+*/d�* d�*/3!./d#.+3/Nd5+1d3%((d!* d1,d0.5%*#d0+d !(%2!.
!2!.50$%*#d%*d�d/%*#(!d.!-1!/0Nd3$%�$d3+1( d+2!.3$!()d0$!d1/!.d�* 
)�5�!d0$!d/!.2!./M

�"d3!d$� d�d/0!,d%*d+1.d�,,(%��0%+*d+"d�10$+.%6%*#d0$!d�*/3!.dS0+d,.+0!�0d%0d".+)d/,�)d+.
%*�,,.+,.%�0!d�+*0!*0TNd3!d)%#$0d3�*0d0+d�  d�*d�  %0%+*�(d"%(0!.d"+.dAuthorizedd0+d�!
trueNd%*d3$%�$d��/!d3!d�+1( d +d0$%/O

datastore.NewQuery("Answer").
 Filter("Authorized =", true)

�+.d)+.!d%*"+.)�0%+*d+*d-1!.5%*#d�* d"%(0!.%*#Nd�+*/1(0d0$!d	++#(!d�(+1 
��0�/0+.!d���d +�1)!*0�0%+*d+*(%*!M

�*+0$!.d,(��!d3$!.!d3!d*!! d0+d-1!.5d �0�d%/d3$!*d3!d/$+3d0$!d0+,d-1!/0%+*/d+*d0$!
$+)!d,�#!d+"d+1.d�,,Md�1.d"%./0d2!./%+*d+"d0+,d-1!/0%+*/d3%((d&1/0d/$+3d0$+/!d-1!/0%+*/d0$�0
$�2!d0$!d)+/0d�*/3!./Pd3!d�+*/% !.d0$!)d0+d�!d0$!d)+/0d%*0!.!/0%*#Nd�10d5+1d�+1( d�$�*#!
0$%/d"1*�0%+*�(%05d%*d0$!d"101.!d3%0$+10d�.!�'%*#d0$!d���d0+d+. !.d�5d/�+.!d+.d!2!*d-1!/0%+*
2%!3/M
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�!d3%((d�1%( dQueryd+*d0$!dQuestiond'%* d�* d1/!d0$!dOrderd)!0$+ d0+d"%./0d+. !.d�5d0$!
*1)�!.d+"d�*/3!./dS3%0$d0$!d$%#$!/0d"%./0TNd"+((+3! d�5d0%)!dS�(/+Nd$%#$!/0_(�0!/0d"%./0TMd�!
3%((d�(/+d1/!d0$!dLimitd)!0$+ d0+d)�'!d/1.!d3!d+*(5d/!(!�0d0$!d0+,d;>d-1!/0%+*/d"+.d0$%/
���Md��0!.Nd%"d3!d%),(!)!*0d,�#%*#Nd3!d��*d!2!*d)�'!d0$%/d 5*�)%�M

�*dquestions.goNd�  d0$!dTopQuestionsd"1*�0%+*O

func TopQuestions(ctx context.Context) ([]*Question, error) {
  var questions []*Question
  questionKeys, err := datastore.NewQuery("Question").
    Order("-AnswersCount").
    Order("-CTime").
    Limit(25).
    GetAll(ctx, &questions)
  if err != nil {
    return nil, err
  }
  for i := range questions {
    questions[i].Key = questionKeys[i]
  }
  return questions, nil
}

�$%/d�+ !d%/d/%)%(�.d0+d(+� %*#d0$!d�*/3!./Nd�* d3!d!* d1,d.!01.*%*#d�d/(%�!d+"dQuestion
+�&!�0/d+.d�*d!..+.M

9RWHV
�+3d0$�0d3!d$�2!d)+ !(! d-1!/0%+*/d�* d�*/3!./d%*d+1.d�,,(%��0%+*Nd%0Y/d0%)!d0+d0$%*'
��+10d$+3d2+0%*#d)%#$0d3+.'M

�!0Y/d !/%#*d%0d�d(%00(!O

�/!./d2+0!d�*/3!./d1,d�* d +3*d��/! d+*d0$!%.d+,%*%+*d+"d0$!)
�*/3!./d�.!d+. !.! d�5d0$!%.d/�+.!d/+d0$!d�!/0d+*!/d�,,!�.d"%./0
���$d,!./+*d%/d�((+3! d+*!d2+0!d,!.d�*/3!.
�"d�d1/!.d2+0!/d�#�%*Nd0$!5d/$+1( d.!,(��!d0$!%.d,.!2%+1/d2+0!
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�!d3%((d)�'!d1/!d+"d�d"!3d0$%*#/d3!d$�2!d(!�.*! d/+d"�.d%*d0$%/d�$�,0!.Pd0.�*/��0%+*/d3%((
$!(,d1/d!*/1.!d0$!d�+..!�0d/�+.!d%/d��(�1(�0! d"+.d�*/3!./Nd�* d3!Y((d1/!d,.! %�0��(!d'!5/
�#�%*d0+d!*/1.!d0$�0d!��$d,!./+*d#!0/d+*(5d+*!d2+0!d,!.d�*/3!.M

�!d3%((d"%./0d�1%( d�d/0.1�01.!d0+d.!,.!/!*0d!��$d2+0!d�* d1/!d"%!( d0�#/d0+d�!d�d(%00(!d)+.!
/,!�%"%�d��+10d$+3d3!d3�*0d0$!d �0�d/0+.!d0+d%* !4d+1.d �0�M

,QGH[LQJ
�!� /d".+)d	++#(!d�(+1 d��0�/0+.!d�.!d!40.!)!(5d"�/0d 1!d0+d0$!d!40!*/%2!d1/!d+"d%* !4!/M
�5d !"�1(0Nd!2!.5d"%!( d%*d+1.d/0.1�01.!d%/d%* !4! Md�1!.%!/d0$�0d�00!),0d0+d"%(0!.d+*d"%!( /
0$�0d�.!*Y0d%* !4! d3%((d"�%(dS0$!d)!0$+ d3%((d.!01.*d�*d!..+.TPd0$!d �0�d/0+.!d +!/*Y0d"�((d���'
0+d/��**%*#d(%'!d/+)!d+0$!.d0!�$*+(+#%!/d +d�!��1/!d%0Y/d�+*/% !.! d0++d/(+3Md�"d+*!d-1!.5
"%(0!./d03+d+.d)+.!d"%!( /Nd�*d�  %0%+*�(d%* !4d)1/0d�!d�  ! d0$�0d%/d�+),+/! d+"d�((d"%!( /M

�d/0.1�01.!d3%0$d:9d"%!( /d3+1( d,!."+.)d)1(0%,(!d3.%0!d+,!.�0%+*/d3$!*d5+1d,10d%0Od+*!d"+.
0$!d!*0%05d%0/!("d�* d+*!d"+.d!��$d%* !4d0$�0d*!! /d0+d�!d1, �0! Md�+d%0d%/d/!*/%�(!d0+d01.*d+""
%* !4%*#d"+.d"%!( /d0$�0d�.!d5+1d*+0d,(�**%*#d0+d-1!.5d+*M

�*dquestions.goNd�  d0$!ddatastored"%!( d0�#/d0+d0$!dQuestiond/0.1�01.!O

type Question struct {
  Key *datastore.Key `json:"id" datastore:"-"`
  CTime time.Time `json:"created" datastore:",noindex"`
  Question string `json:"question" datastore:",noindex"`
  User UserCard `json:"user"`
  AnswersCount int `json:"answers_count"`
}

�$!d�  %0%+*d+"d0$!ddatastore:",noindex"d"%!( d0�#/d3%((d0!((d0$!d �0�d/0+.!d*+0d0+d%* !4
0$!/!d"%!( /M

�$!d,noindexd2�(1!d�!#%**%*#d3%0$d�d�+))�d%/d�d(%00(!d�+*"1/%*#Md�$!
2�(1!d%/d!//!*0%�((5d�d(%/0d+"d�+))�b/!,�.�0! d�.#1)!*0/Nd0$!d"%./0d�!%*#
0$!d*�)!d3!d3�*0d0$!d �0�d/0+.!d0+d1/!d3$!*d/0+.%*#d!��$d"%!( dS&1/0d(%'!d%0
 +!/d"+.d0$!djsond0�#TMd�%*�!d3!d +*Y0d3�*0d0+d/�5d�*50$%*#d��+10d0$!
*�)!d3!d3�*0d0$!d �0�d/0+.!d0+d1/!d0$!d.!�(d"%!( d*�)!d3!d�.!d+)%00%*#d%0P
/+d0$!d"%./0d�.#1)!*0d%/d!),05Nd�* d0$!d/!�+* d�.#1)!*0d%/dnoindexM
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�+d0$%/d"+.d"%!( /d0$�0d3!d +d*+0d3�*0d%* !4! d%*d0$!dAnswerd/0.1�01.!O

type Answer struct {
  Key *datastore.Key `json:"id" datastore:"-"`
  Answer string `json:"answer" datastore:",noindex"`
  CTime time.Time `json:"created"`
  User UserCard `json:"user" datastore:",noindex"`
  Score int `json:"score"`
}

�* d"+.d0$!dVoted/0.1�01.!Nd +d0$%/O

type Vote struct {
  Key *datastore.Key `json:"id" datastore:"-"`
  MTime time.Time `json:"last_modified" datastore:",noindex"`
  Question QuestionCard `json:"question" datastore:",noindex"`
  Answer AnswerCard `json:"answer" datastore:",noindex"`
  User UserCard `json:"user" datastore:",noindex"`
  Score int `json:"score" datastore:",noindex"`
}

�+1d��*d�(/+d�  d�dnoindexd !�(�.�0%+*d0+d�((d"%!( /d%*/% !d+1.d��. d05,!/OdAnswerCardN
UserCardNd�* dQuestionCardM

�$!d"%!( /d3!d$�2!d(!"0d3%0$+10dnoindexd3%((d�!d1/! d%*d-1!.%!/Nd�* d3!
*!! d0+d)�'!d/1.!d	++#(!d�(+1 d��0�/0+.!d +!/d%* !! d)�%*0�%*d%* !4!/
+*d0$!/!d"%!( /M

(PEHGGLQJ�D�GLIIHUHQW�YLHZ�RI�HQWLWLHV
�+3d%0Y/d0%)!d0+d�.!�0!d+1.dVoted/0.1�01.!Nd3$%�$d3!Y((d +d%*/% !d�d*!3d"%(!d��((! 
votes.goO

type Vote struct {
  Key *datastore.Key `json:"id" datastore:"-"`
  MTime time.Time `json:"last_modified" datastore:",noindex"`
  Question QuestionCard `json:"question" datastore:",noindex"`
  Answer AnswerCard `json:"answer" datastore:",noindex"`
  User UserCard `json:"user" datastore:",noindex"`
  Score int `json:"score" datastore:",noindex"`
}
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�dVoted/0.1�01.!d�+*0�%*/d)�*5d+"d+1.d!)�!  ��(!d��. d05,!/d.!,.!/!*0%*#dQuestionN
Answerd�* dUserd��/0%*#d0$!d2+0!Md�0d�(/+d�+*0�%*/d�dScored%*0!#!.Nd3$%�$d3%((d�!d!%0$!.d1d+.
-1dS !,!* %*#d+*d3$!0$!.d0$!5d2+0! d1,d+.d +3*TMd�!d3%((d�(/+d'!!,d0.��'d+"d3$!*d0$!5
��/0d0$!%.d2+0!dS+.d(�/0d�$�*#! d%0Td3%0$d0$!dMTimetime.Timed"%!( M

�+1d��*d1/!d,+%*0!./d0+d0$!d*Cardd05,!/d%*d0$!dVoted/0.1�0d%"d5+1d(%'!Md�$%/
3+1( d/�2!d�  %0%+*�(d�+,%!/d�!%*#d)� !d3$!*d%"d5+1d,�//d0$!dVote
+�&!�0d%*d�* d+10d+"d"1*�0%+*/Nd�10d0$�0d3+1( d)!�*d0$�0d�*5d�$�*#!/d)� !
%*/% !d0$!/!d"1*�0%+*/d3+1( d�""!�0d0$!d+.%#%*�(d �0�d.�0$!.d0$�*d&1/0d0$!%.
(+��(d�+,5Md�*d)+/0d/%01�0%+*/Nd0$!.!d%/*Y0d)1�$d+"d�d,!."+.)�*�!d�!*!"%0d0+
1/%*#d,+%*0!./d�* d%0d)%#$0d�!d�+*/% !.! d/%),(!.d0+d+)%0d0$!)Md�$%/d�++'
 !(%�!.�0!(5d)%4!/d�+0$d�,,.+��$!/d0+d/$+3d5+1d$+3d0$!5d3+.'Nd�10d5+1
/$+1( d1* !./0�* d0$!d%),(%��0%+*/d�!"+.!d)�'%*#d�d !�%/%+*M

�%'!d+1.dUserCardd)!0$+ Nd3!d�.!d#+%*#d0+d�  d�,,.+,.%�0!d2!./%+*/d"+.d-1!/0%+*/d�* 
�*/3!./Nd�10d0$%/d0%)!d3!d�.!d#+%*#d0+d�!d)+.!d/!(!�0%2!d��+10d3$%�$d"%!( /d/$+1( d�!
%*�(1 ! d�* d3$%�$d/$+1( d�!d(!"0d+10M

�*dquestions.goNd�  d0$!dQuestionCardd05,!d�* d0$!d�//+�%�0! d$!(,!.d)!0$+ O

type QuestionCard struct {
  Key *datastore.Key `json:"id" datastore:",noindex"`
  Question string `json:"question" datastore:",noindex"`
  User     UserCard `json:"user" datastore:",noindex"`
}
func (q Question) Card() QuestionCard {
  return QuestionCard{
    Key:      q.Key,
    Question: q.Question,
    User:     q.User,
  }
}

�$!dQuestionCardd05,!d��,01.!/d0$!dQuestiond/0.%*#d�* d3$+d�/'! d%0dS+1.dUserCard
)!0$+ Nd�#�%*TNd�10d3!d�.!d(!�2%*#d+10d0$!dCTimed�* dAnswersCountd"%!( /M

�!0Y/d�  dAnswerCardd0+danswers.god*!40O

type AnswerCard struct {
  Key    *datastore.Key `json:"id" datastore:",noindex"`
  Answer string         `json:"answer" datastore:",noindex"`
  User   UserCard       `json:"user" datastore:",noindex"`
}

func (a Answer) Card() AnswerCard {
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  return AnswerCard{
    Key:    a.Key,
    Answer: a.Answer,
    User:   a.User,
  }
}

�%)%(�.(5Nd3!d�.!d+*(5d��,01.%*#d0$!dAnswerd/0.%*#d�* dUserd�* d!4�(1 %*#dCTimed�* 
ScoreM

�!�% %*#d3$%�$d"%!( /d0+d��,01.!d�* d3$%�$d0+d+)%0d%/d!*0%.!(5d !,!* !*0d+*d0$!d1/!.
!4,!.%!*�!d5+1d3%/$d0+d,.+2% !Md�!d)%#$0d !�% !d0$�0d3$!*d3!d/$+3d�d2+0!Nd3!d3�*0d0+
/$+3d0$!d/�+.!d+"dAnswerd�0d0$!d0%)!Nd+.d3!d)%#$0d3�*0d0+d/$+3d0$!d�1..!*0d/�+.!d+"
Answerd.!#�. (!//d+"d3$�0d%0d3�/d�0d0$!d0%)!d0$!d2+0!d3�/d��/0Md�!.$�,/d3!d3�*0d0+d/!* d�
,1/$d*+0%"%��0%+*d0+d0$!d1/!.d3$+d3.+0!d0$!d�*/3!.d/�5%*#d/+)!0$%*#d(%'!d“�(�*��d$�/d1,b
2+0! d5+1.d�*/3!.d0+d�.*!/0+Y/d-1!/0%+*d%0d*+3d$�/d�d/�+.!d+"d:>”Nd%*d3$%�$d��/!d3!d3+1( 
*!! d0+d#.��d0$!dScored"%!( d0++M

&DVWLQJ�D�YRWH
�!"+.!d+1.d���d%/d�d�+),(!0!d"!�01.!Nd3!d*!! d0+d�  d0$!d��%(%05d"+.d1/!./d0+d��/0d2+0!/Md�!Y((
�.!�'d0$%/d,%!�!d%*0+d03+d"1*�0%+*/d%*d+. !.d0+d%*�.!�/!d0$!d.!� ��%(%05d+"d+1.d�+ !M

�*/% !dvotes.goNd�  d0$!d"+((+3%*#d"1*�0%+*O

func CastVote(ctx context.Context, answerKey *datastore.Key, score int)
(*Vote, error) {
  question, err := GetQuestion(ctx, answerKey.Parent())
  if err != nil {
    return nil, err
  }
  user, err := UserFromAEUser(ctx)
  if err != nil {
    return nil, err
  }
  var vote Vote
  err = datastore.RunInTransaction(ctx, func(ctx context.Context) error {
    var err error
    vote, err = castVoteInTransaction(ctx, answerKey, question, user,
     score)
    if err != nil {
      return err
    }
    return nil
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  }, &datastore.TransactionOptions{XG: true})
  if err != nil {
    return nil, err
  }
  return &vote, nil
}

�$!dCastVoted"1*�0%+*d0�'!/dS�(+*#d3%0$d0$!d+�(%#�0+.5dContextTddatastore.Keyd"+.d0$!
�*/3!.d0$�0d%/d�!%*#d2+0! d"+.d�* d�d/�+.!d%*0!#!.Md�0d(+� /d0$!d-1!/0%+*d�* d0$!d�1..!*0d1/!.N
/0�.0/d�d �0�d/0+.!d0.�*/��0%+*Nd�* d,�//!/d!4!�10%+*d+""d0+d0$!dcastVoteInTransaction
"1*�0%+*M

$FFHVVLQJ�SDUHQWV�YLD�GDWDVWRUH�.H\
�1.dCastVoted"1*�0%+*d�+1( d.!-1%.!d0$�0d3!d'*+3ddatastore.Keyd"+.dQuestiond/+d0$�0
3!d��*d(+� d%0Md�10d+*!d*%�!d"!�01.!d��+10d�*�!/0+.d'!5/d%/d0$�0d".+)d0$!d'!5d�(+*!Nd5+1d��*
���!//d0$!d,�.!*0d'!5Md�$%/d%/d�!��1/!d0$!d$%!.�.�$5d+"d'!5/d%/d)�%*0�%*! d%*d0$!d'!5d%0/!("Nd�
�%0d(%'!d�d,�0$M

�$.!!d�*/3!./d0+d-1!/0%+*d:d)%#$0d$�2!d0$!/!d'!5/O

�1!/0%+*N:_�*/3!.N:
�1!/0%+*N:_�*/3!.N;
�1!/0%+*N:_�*/3!.N<

�$!d��01�(d !0�%(/d+"d$+3d'!5/d3+.'d1* !.d0$!d$++ d�.!d'!,0d%*0!.*�(d0+d0$!d �0�/0+.!
,��'�#!d�* d�+1( d�$�*#!d�0d�*5d0%)!Md�+d%0d%/d/)�.0d0+d+*(5d.!(5d+*d0$%*#/d0$�0d0$!d���
#1�.�*0!!/d/1�$d�/d�!%*#d��(!d0+d���!//d0$!d,�.!*0d2%�d0$!dParentd)!0$+ M

/LQH�RI�VLJKW�LQ�FRGH
�$!d�+/0d+"d3.%0%*#d�d"1*�0%+*d%/d.!(�0%2!(5d(+3d�+),�.! d0+d0$!d�+/0d+"d)�%*0�%*%*#d%0N
!/,!�%�((5d%*d/1��!//"1(Nd(+*#b.1**%*#d,.+&!�0/Md�+d%0d%/d3+.0$d0�'%*#d0$!d0%)!d0+d!*/1.!d0$!
�+ !d%/d.!� ��(!d�5d+1.d"101.!d/!(2!/d�* d+0$!./M
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�+ !d��*d�!d/�% d0+d$�2!d�d#++ d(%*!d+"d/%#$0d%"d%0d%/d!�/5d0+d#(�*�!d�0d�* d%"d%0d1* !./0�* /
0$!d1/1�(Nd!4,!�0! d"(+3d+"d0$!d/0�0!)!*0/dS0$!d$�,,5d,�0$TMd�*d	+Nd3!d��*d��$%!2!d0$%/d�5
"+((+3%*#d�d"!3d/%),(!d.1(!/d3$!*d3!d3.%0!d�+ !O

�(%#*d0$!d$�,,5d,�0$d0+d0$!d(!"0d! #!d/+d0$�0d5+1d��*d/��*d +3*d�d/%*#(!d�+(1)*
�* d/!!d0$!d!4,!�0! d"(+3d+"d!4!�10%+*
�+*Y0d$% !d0$!d$�,,5d,�0$d(+#%�d%*/% !d�d*!/0d+"d%* !*0! d�.��!/
�4%0d!�.(5d".+)d5+1.d"1*�0%+*
�* !*0d+*(5d0+d$�* (!d!..+./d+.d! #!d��/!/
�40.��0d"1*�0%+*/d�* d)!0$+ /d0+d'!!,d�+ %!/d/)�((d�* d.!� ��(!

�$!.!d�.!d�d"!3d)+.!d !0�%(/d0+d3.%0%*#d#++ d(%*!d+"d/%#$0d�+ !Nd3$%�$d�.!
+10(%*! d�* d)�%*0�%*! d�0dhttp://bit.ly/lineofsightincodeM

�*d+. !.d0+d,.!2!*0d+1.dCastVoted"1*�0%+*d".+)d�!�+)%*#d0++d�%#d�* d %""%�1(0d0+d"+((+3N
3!d$�2!d�.+'!*d+10d0$!d�+.!d"1*�0%+*�(%05d%*0+d%0/d+3*d"1*�0%+*Nd3$%�$d3!d3%((d*+3d�  d0+
votes.goO

func castVoteInTransaction(ctx context.Context, answerKey *datastore.Key,
question *Question, user *User, score int) (Vote, error) {
  var vote Vote
  answer, err := GetAnswer(ctx, answerKey)
  if err != nil {
    return vote, err
  }
  voteKeyStr := fmt.Sprintf("%s:%s", answerKey.Encode(), user.Key.Encode())
  voteKey := datastore.NewKey(ctx, "Vote", voteKeyStr, 0, nil)
  var delta int // delta describes the change to answer score
  err = datastore.Get(ctx, voteKey, &vote)
  if err != nil && err != datastore.ErrNoSuchEntity {
    return vote, err
  }
  if err == datastore.ErrNoSuchEntity {
    vote = Vote{
      Key:      voteKey,
      User:     user.Card(),
      Answer:   answer.Card(),
      Question: question.Card(),
      Score:    score,
    }
  } else {
    // they have already voted - so we will be changing
    // this vote
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    delta = vote.Score * -1
  }
  delta += score
  answer.Score += delta
  err = answer.Put(ctx)
  if err != nil {
    return vote, err
  }
  vote.Key = voteKey
  vote.Score = score
  vote.MTime = time.Now()
  err = vote.Put(ctx)
  if err != nil {
    return vote, err
  }
  return vote, nil
}

�$%(!d0$%/d"1*�0%+*d%/d(+*#Nd%0/d(%*!d+"d/%#$0d%/*Y0d0++d�� Md�$!d$�,,5d,�0$d"(+3/d +3*d0$!d(!"0
! #!Nd�* d3!d+*(5d%* !*0d0+d.!01.*d!�.(5d%*d��/!d+"d!..+./d�* d0$!d��/!d3$!.!d3!d�.!�0!d�
*!3dVoted+�&!�0Md�$%/d)!�*/d0$�0d3!d��*d!�/%(5d0.��'d3$�0d%0d%/d +%*#M

�!d0�'!d%*d0$!d�*/3!.d'!5Nd0$!d.!(�0! d-1!/0%+*Nd0$!d1/!.d��/0%*#d0$!d2+0!d�* d0$!d/�+.!Nd�* 
.!01.*d�d�+0!d+�&!�0Nd+.d!(/!d�*d!..+.d%"d/+)!0$%*#d#+!/d3.+*#M

�%./0Nd3!d#!0d0$!d�*/3!.d3$%�$Nd/%*�!d3!Y.!d%*/% !d�d0.�*/��0%+*Nd3%((d(+�'d%0d1*0%(d0$!
0.�*/��0%+*d%/d�+),(!0!dS+.d/0+,/d 1!d0+d�*d!..+.TM

�!d0$!*d�1%( d0$!d'!5d"+.d0$%/d2+0!Nd3$%�$d%/d)� !d1,d+"d0$!d'!5/d+"d�+0$d0$!d�*/3!.d�* 
0$!d1/!.d!*�+ ! d%*0+d�d/%*#(!d/0.%*#Md�$%/d)!�*/d0$�0d+*(5d+*!dVoted!*0%05d3%((d!4%/0d%*d0$!
 �0�d/0+.!d"+.d!��$d1/!._�*/3!.d,�%.Pd/+d�d1/!.d)�5d+*(5d$�2!d+*!d2+0!d,!.d�*/3!.d�/d,!.
+1.d !/%#*M

�!d0$!*d1/!d0$!d2+0!d'!5d0+d�00!),0d0+d(+� d0$!dVoted!*0%05d".+)d0$!d �0�d/0+.!Md�"d�+1./!N
0$!d"%./0d0%)!d�d1/!.d2+0!/d+*d�d-1!/0%+*Nd*+d!*0%05d3%((d!4%/0Nd3$%�$d3!d��*d�$!�'d�5d/!!%*#
3$!0$!.d0$!d!..+.d.!01.*! d".+)ddatastore.Getd%/d0$!d/,!�%�(
datastore.ErrNoSuchEntityd2�(1!d+.d*+0Md�"d%0d%/Nd3!d�.!�0!d0$!d*!3dVoted+�&!�0Nd/!00%*#
0$!d�,,.+,.%�0!d"%!( /M
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�!d�.!d)�%*0�%*%*#d�d/�+.!ddeltad%*0!#!.Nd3$%�$d3%((d.!,.!/!*0d0$!d*1)�!.d0$�0d*!! /d0+d�!
�  ! d0+d0$!d�*/3!.d/�+.!d�"0!.d0$!d2+0!d$�/d$�,,!*! Md�$!*d%0Y/d0$!d"%./0d0%)!d�d1/!.d$�/
2+0! d+*d�d-1!/0%+*Nd0$!d !(0�d3%((d�!d!%0$!.d1d+.d-1Md�"d0$!5d�.!d�$�*#%*#d0$!%.d2+0!d".+)
 +3*d0+d1,dS-1d0+d1TNd0$!d !(0�d3%((d�!d2Nd3$%�$d��*�!(/d+10d0$!d,.!2%+1/d2+0!d�* d�  /d0$!
*!3d+*!Md�!d)1(0%,(5d0$!d !(0�d�5d-1d0+d1* +d0$!d,.!2%+1/d2+0!d%"d0$!.!d3�/d+*!dS%"derr !=
datastore.ErrNoSuchEntityTMd�$%/d$�/d0$!d*%�!d!""!�0d+"d�(/+d*+0d)�'%*#d�*5d %""!.!*�!
Sdeltad3%((d�!d9Td%"d0$!5d$�,,!*d0+d��/0d0$!d/�)!d2+0!d03%�!d%*d!%0$!.d %.!�0%+*M

�%*�((5Nd3!d�$�*#!d0$!d/�+.!d+*d0$!d�*/3!.d�* d,10d%0d���'d%*0+d0$!d �0�d/0+.!d�!"+.!
1, �0%*#d0$!d"%*�(d"%!( /d%*d+1.dVoted+�&!�0d�* d,100%*#d0$�0d%*d0++Md�!d0$!*d.!01.*d�* d+1.
CastVoted"1*�0%+*d!4%0/d0$!ddatastore.RunInTransactiond"1*�0%+*d�(+�'Nd0$1/
.!(!�/%*#d�*/3!.d�* d(!00%*#d+0$!./d��/0d0$!%.d2+0!/d+*d%0d0++M

([SRVLQJ�GDWD�RSHUDWLRQV�RYHU�+773
�+3d0$�0d3!d$�2!d�1%(0d�((d+"d+1.d!*0%0%!/d�* d0$!d �0�d���!//d)!0$+ /d0$�0d+,!.�0!d+*d0$!)N
%0Y/d0%)!d0+d3%.!d0$!)d1,d0+d�*d
���d���Md�$%/d3%((d"!!(d)+.!d"�)%(%�.d�/d3!d$�2!d�(.!� 5
 +*!d0$%/d'%* d+"d0$%*#d�d"!3d0%)!/d%*d0$!d�++'M

2SWLRQDO�IHDWXUHV�ZLWK�W\SH�DVVHUWLRQV
�$!*d5+1d1/!d%*0!."��!d05,!/d%*d	+Nd5+1d��*d,!."+.)d05,!d�//!.0%+*/d0+d/!!d3$!0$!.d0$!
+�&!�0/d%),(!)!*0d+0$!.d%*0!."��!/Nd�* d/%*�!d5+1d��*d3.%0!d%*0!."��!/d%*(%*!Nd%0d%/d,+//%�(!d0+
2!.5d!�/%(5d"%* d+10d3$!0$!.d�*d+�&!�0d%),(!)!*0/d�d/,!�%"%�d"1*�0%+*M

�"dvd%/dinterface{}Nd3!d��*d/!!d3$!0$!.d%0d$�/d0$!dOKd)!0$+ d1/%*#d0$%/d,�00!.*O

if obj, ok := v.(interface{ OK() error }); ok {
  // v has OK() method
} else {
  // v does not have OK() method
}

�"d0$!dvd+�&!�0d%),(!)!*0/d0$!d)!0$+ d !/�.%�! d%*d0$!d%*0!."��!Ndokd3%((d�!dtrued�* dobj
3%((d�!d�*d+�&!�0d+*d3$%�$d0$!d�
d)!0$+ d��*d�!d��((! Md�0$!.3%/!Ndokd3%((d�!d"�(/!M
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�*!d,.+�(!)d3%0$d0$%/d�,,.+��$d%/d0$�0d%0d$% !/d0$!d/!�.!0d"1*�0%+*�(%05
".+)d1/!./d+"d0$!d�+ !Nd/+d5+1d)1/0d!%0$!.d +�1)!*0d0$!d"1*�0%+*d2!.5
3!((d%*d+. !.d0+d)�'!d%0d�(!�.d+.d,!.$�,/d,.+)+0!d0$!d)!0$+ d0+d%0/d+3*
"%./0b�(�//d%*0!."��!d�* d%*/%/0d0$�0d�((d+�&!�0/d%),(!)!*0d%0Md�!)!)�!.d0$�0
3!d)1/0d�(3�5/d/!!'d�(!�.d�+ !d+2!.d�(!2!.d�+ !Md�/d�d/% !d!4!.�%/!Nd/!!
3$!0$!.d5+1d��*d�  d0$!d%*0!."��!d�* d1/!d%0d%*d0$!d !�+ !d/%#*�01.!
%*/0!� M

�!d�.!d#+%*#d0+d�  d�d"1*�0%+*d0$�0d3%((d$!(,d1/d !�+ !d����d.!-1!/0d�+ %!/d�* N
+,0%+*�((5Nd2�(% �0!d0$!d%*,10Md�.!�0!d�d*!3d"%(!d��((! dhttp.god�* d�  d0$!d"+((+3%*#d�+ !O

func decode(r *http.Request, v interface{}) error {
  err := json.NewDecoder(r.Body).Decode(v)
  if err != nil {
    return err
  }
  if valid, ok := v.(interface {
    OK() error
  }); ok {
    err = valid.OK()
    if err != nil {
      return err
    }
  }
  return nil
}

�$!d !�+ !d"1*�0%+*d0�'!/dhttp.Requestd�* d�d !/0%*�0%+*d2�(1!d��((! dvNd3$%�$d%/d3$!.!
0$!d �0�d".+)d0$!d����d3%((d#+Md�!d�$!�'d3$!0$!.d0$!dOKd)!0$+ d%/d%),(!)!*0! Nd�* d%"d%0
%/Nd3!d��((d%0Md�!d!4,!�0dOKd0+d.!01.*d*%(d%"d0$!d+�&!�0d(++'/d#++ Pd+0$!.3%/!Nd3!d!4,!�0d%0d0+
.!01.*d�*d!..+.d0$�0d!4,(�%*/d3$�0d%/d3.+*#Md�"d3!d#!0d�*d!..+.Nd3!Y((d.!01.*d%0d�* d(!0d0$!
��((%*#d�+ !d !�(d3%0$d%0M

�"d�((d%/d3!((Nd3!d.!01.*d*%(d�0d0$!d�+00+)d+"d0$!d"1*�0%+*M

5HVSRQVH�KHOSHUV
�!d�.!d#+%*#d0+d�  d�d,�%.d+"d$!(,!.d"1*�0%+*/d0$�0d3%((d)�'!d.!/,+* %*#d0+d���d.!-1!/0/
!�/5Md�  d0$!drespondd"1*�0%+*d0+dhttp.goO

func respond(ctx context.Context, w http.ResponseWriter,
 r *http.Request, v interface{}, code int) {
  var buf bytes.Buffer
  err := json.NewEncoder(&buf).Encode(v)
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  if err != nil {
    respondErr(ctx, w, r, err, http.StatusInternalServerError)
    return
  }
  w.Header().Set("Content-Type",
   "application/json; charset=utf-8")
  w.WriteHeader(code)
  _, err = buf.WriteTo(w)
  if err != nil {
    log.Errorf(ctx, "respond: %s", err)
  }
}

�$!d.!/,+* d)!0$+ d�+*0�%*/d�dcontextNdResponseWriterNdRequestNd0$!d+�&!�0d0+
.!/,+* d3%0$Nd�* d�d/0�01/d�+ !Md�0d!*�+ !/dvd%*0+d�*d%*0!.*�(d�1""!.d�!"+.!d/!00%*#d0$!
�,,.+,.%�0!d$!� !./d�* d3.%0%*#d0$!d.!/,+*/!M

�!d�.!d1/%*#d�d�1""!.d$!.!d�!��1/!d%0Y/d,+//%�(!d0$�0d0$!d!*�+ %*#d)%#$0d"�%(Md�"d%0d +!/d/+d�10
$�/d�(.!� 5d/0�.0! d3.%0%*#d0$!d.!/,+*/!Nd0$!d;99d�
d$!� !.d3%((d�!d/!*0d0+d0$!d�(%!*0Nd3$%�$
%/d)%/(!� %*#Md�*/0!� Nd!*�+ %*#d0+d�d�1""!.d(!0/d1/d�!d/1.!d0$�0d�+),(!0!/d3%0$+10d%//1!
�!"+.!d !�% %*#d3$�0d/0�01/d�+ !d0+d.!/,+* d3%0$M

�+3d�  d0$!drespondErrd"1*�0%+*d�0d0$!d�+00+)d+"dhttp.goO

func respondErr(ctx context.Context, w http.ResponseWriter,
 r *http.Request, err error, code int) {
  errObj := struct {
    Error string `json:"error"`
  }{ Error: err.Error() }
  w.Header().Set("Content-Type", "application/json; charset=utf-8")
  w.WriteHeader(code)
  err = json.NewEncoder(w).Encode(errObj)
  if err != nil {
    log.Errorf(ctx, "respondErr: %s", err)
  }
}

�$%/d"1*�0%+*d3.%0!/derrord3.�,,! d%*d�d/0.1�0d0$�0d!)�! /d0$!d!..+.d/0.%*#d�/d�d"%!( d��((! 
errorM

3DUVLQJ�SDWK�SDUDPHWHUV
�+)!d+"d+1.d���d!* ,+%*0/d3%((d*!! d0+d,1((d��/d+10d+"d0$!d,�0$d/0.%*#Nd�10d3!d +*Y0d3�*0d0+
�  d�*5d !,!* !*�%!/d0+d+1.d,.+&!�0dS/1�$d�/d�*d!40!.*�(d.+10!.d,��'�#!TPd%*/0!� Nd3!d�.!
#+%*#d0+d3.%0!d�d/%),(!d"1*�0%+*d0$�0d3%((d,�./!d,�0$d,�.�)!0!./d"+.d1/M
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�!0Y/d"%./0d3.%0!d�d0!/0d0$�0d3%((d!4,(�%*d$+3d3!d3�*0d+1.d,�0$d,�./%*#d0+d3+.'Md�.!�0!d�d"%(!
��((! d$00,[0!/0M#+d�* d�  d0$!d"+((+3%*#d1*%0d0!/0O

func TestPathParams(t *testing.T) {
  r, err := http.NewRequest("GET", "1/2/3/4/5", nil)
  if err != nil {
    t.Errorf("NewRequest: %s", err)
  }
  params := pathParams(r, "one/two/three/four")
  if len(params) != 4 {
    t.Errorf("expected 4 params but got %d: %v", len(params), params)
  }
  for k, v := range map[string]string{
    "one":   "1",
    "two":   "2",
    "three": "3",
    "four":  "4",
  } {
    if params[k] != v {
      t.Errorf("%s: %s != %s", k, params[k], v)
    }
  }
  params = pathParams(r, "one/two/three/four/five/six")
  if len(params) != 5 {
    t.Errorf("expected 5 params but got %d: %v", len(params), params)
  }
  for k, v := range map[string]string{
    "one":   "1",
    "two":   "2",
    "three": "3",
    "four":  "4",
    "five":  "5",
  } {
    if params[k] != v {
      t.Errorf("%s: %s != %s", k, params[k], v)
    }
  }
}

�!d!4,!�0d0+d�!d��(!d0+d,�//d%*d�d,�00!.*d�* d$�2!d�d)�,d.!01.*! d0$�0d %/�+2!./d0$!d2�(1!/
".+)d0$!d,�0$d%*dhttp.RequestM

�1*d0$!d0!/0dS3%0$dgo test -vTd�* d*+0!d0$�0d%0d"�%(/M
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�0d0$!d�+00+)d+"dhttp.goNd�  d0$!d"+((+3%*#d%),(!)!*0�0%+*d0+d)�'!d0$!d0!/0d,�//O

func pathParams(r *http.Request,pattern string) map[string]string{
  params := map[string]string{}
  pathSegs := strings.Split(strings.Trim(r.URL.Path, "/"), "/")
  for i, seg := range strings.Split(strings.Trim(pattern, "/"), "/") {
    if i > len(pathSegs)-1 {
      return params
    }
    params[seg] = pathSegs[i]
  }
  return params
}

�$!d"1*�0%+*d�.!�'/d0$!d,�0$d".+)d0$!d/,!�%"%�dhttp.Requestd�* d�1%( /d�d)�,d+"d0$!
2�(1!/d3%0$d'!5/d0�'!*d".+)d�.!�'%*#d0$!d,�00!.*d,�0$Md�+d"+.d�d,�00!.*d+"d/questions/id
�* d�d,�0$d+"d/questions/123Nd%0d3+1( d.!01.*d0$!d"+((+3%*#d)�,O

    TXHVWLRQV��TXHVWLRQV
    LG������������

�"d�+1./!Nd3!Y d%#*+.!d0$!dquestionsd'!5Nd�10didd3%((d�!d1/!"1(M

([SRVLQJ�IXQFWLRQDOLW\�YLD�DQ�+773�$3,
�+3d3!d$�2!d�((d0$!d0++(/d3!d*!! d%*d+. !.d0+d,10d0+#!0$!.d+1.d���Od$!(,!.d"1*�0%+*/d0+
!*�+ !d�* d !�+ !d �0�d,�5(+� /d%*d����Nd,�0$d,�./%*#d"1*�0%+*/Nd�* d�((d0$!d!*0%0%!/d�* 
 �0�d���!//d"1*�0%+*�(%05d0+d,!./%/0d�* d-1!.5d �0�d%*d	++#(!d�(+1 d��0�/0+.!M

+773�URXWLQJ�LQ�*R
�$!d0$.!!d!* ,+%*0/d3!d�.!d#+%*#d0+d�  d%*d+. !.d0+d$�* (!d-1!/0%+*/d�.!d+10(%*! d%*d0$!
"+((+3%*#d0��(!O


���`.!-1!/0 �!/�.%,0%+*

POST /questions �/'d�d*!3d-1!/0%+*

GET /questions/{id} 	!0d0$!d-1!/0%+*d3%0$d0$!d/,!�%"%�d��

GET /questions 	!0d0$!d0+,d-1!/0%+*/
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�%*�!d+1.d���d !/%#*d%/d.!(�0%2!(5d/%),(!Nd0$!.!d%/d*+d*!! d0+d�(+�0d+10d+1.d,.+&!�0d3%0$d�*
�  %0%+*�(d !,!* !*�5d0+d/+(2!d.+10%*#d"+.d1/Md�*/0!� Nd3!Y((d.+((d+1.d+3*d2!.5d/%),(!
� $+�d.+10%*#d1/%*#d*+.)�(d	+d�+ !Md�!d��*d1/!d�d/%),(!dswitchd/0�0!)!*0d0+d !0!�0
3$%�$d
���d)!0$+ d3�/d1/! d�* d+1.dpathParamsd$!(,!.d"1*�0%+*d0+d/!!d3$!0$!.d�*d��
3�/d/,!�%"%! d�!"+.!d,�//%*#d!4!�10%+*d0+d0$!d�,,.+,.%�0!d,(��!M

�.!�0!d�d*!3d"%(!d��((! dhandle_questions.god�* d�  d0$!d"+((+3%*#
http.HandlerFuncd"1*�0%+*O

func handleQuestions(w http.ResponseWriter, r *http.Request) {
  switch r.Method {
  case "POST":
    handleQuestionCreate(w, r)
  case "GET":
    params := pathParams(r, "/api/questions/:id")
    questionID, ok := params[":id"]
    if ok { // GET /api/questions/ID
      handleQuestionGet(w, r, questionID)
      return
    }
    handleTopQuestions(w, r) // GET /api/questions/
  default:
    http.NotFound(w, r)
  }
}

�"d0$!d
���d)!0$+ d%/dPOSTNd0$!*d3!Y((d��((dhandleQuestionCreateMd�"d%0Y/dGETNd0$!*d3!Y((
/!!d3$!0$!.d3!d��*d!40.��0d0$!d��d".+)d0$!d,�0$d�* d��((dhandleQuestionGetd%"d3!d��*Nd+.
handleTopQuestionsd%"d3!d��**+0M

&RQWH[W�LQ�*RRJOH�$SS�(QJLQH
�"d5+1d.!)!)�!.Nd�((d+"d+1.d��((/d0+d�,,d�*#%*!d"1*�0%+*/d0++'d�dcontext.Contextd+�&!�0
�/d0$!d"%./0d,�.�)!0!.Nd�10d3$�0d%/d0$�0d�* d$+3d +d3!d�.!�0!d+*!Q

Contextd%/d��01�((5d�*d%*0!."��!d0$�0d,.+2% !/d��*�!(�0%+*d/%#*�(/Nd!4!�10%+*d !� (%*!/Nd�* 
.!-1!/0b/�+,! d �0�d0$.+1#$+10d�d/0��'d+"d"1*�0%+*d��((/d��.+//d)�*5d�+),+*!*0/d�* d���
�+1* �.%!/Md�$!d	++#(!d�,,d�*#%*!d��
d"+.d	+d1/!/d%0d0$.+1#$+10d%0/d���/Nd0$!d !0�%(/d+"
3$%�$d�.!d'!,0d%*0!.*�(d0+d0$!d,��'�#!Nd3$%�$d)!�*/d0$�0d3!dS�/d1/!./d+"d0$!d��
Td +*Y0
$�2!d0+d3+..5d��+10d%0Md�$%/d%/d�d#++ d#+�(d"+.d3$!*d5+1d1/!d�+*0!40d%*d5+1.d+3*d,��'�#!/P
% !�((5Nd0$!d�+),(!4%05d/$+1( d�!d'!,0d%*0!.*�(d�* d$%  !*M
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�+1d��*Nd�* d/$+1( Nd(!�.*d)+.!d��+10dContextd0$.+1#$d2�.%+1/d+*(%*!
.!/+1.�!/Nd/0�.0%*#d3%0$d0$!d	+`�+*�1..!*�5`��00!.*/M`�+*0!40d�(+#d,+/0d�0dht
tps://blog.golang.org/contextM

�+d�.!�0!d�d�+*0!40d/1%0��(!d"+.d�,,d�*#%*!d��((/Nd5+1d1/!d0$!dappengine.NewContext
"1*�0%+*Nd3$%�$d0�'!/dhttp.Requestd�/d�*d�.#1)!*0d0+d3$%�$d0$!d�+*0!40d3%((d�!(+*#M

�* !.*!�0$d0$!d.+10%*#d�+ !d3!d&1/0d�  ! Nd(!0Y/d�  d0$!d$�* (!.d0$�0d3%((d�!d.!/,+*/%�(!
"+.d�.!�0%*#d�d-1!/0%+*Nd�* d3!d��*d/!!d$+3d3!d3%((d�.!�0!d�d*!3d�+*0!40d"+.d!��$d.!-1!/0O

func handleQuestionCreate(w http.ResponseWriter, r *http.Request) {
  ctx := appengine.NewContext(r)
  var q Question
  err := decode(r, &q)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
  }
  err = q.Create(ctx)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusInternalServerError)
    return
  }
  respond(ctx, w, r, q, http.StatusCreated)
}

�!d�.!�0!dContextd�* d/0+.!d%0d%*d0$!dctxd2�.%��(!Nd3$%�$d$�/d�!�+)!d/+)!3$�0d�*
���!,0! d,�00!.*d0$.+1#$+10d0$!d	+d�+))1*%05Md�!d0$!*d !�+ !d+1.d�1!/0%+*dS3$%�$Nd 1!
0+d0$!dOKd)!0$+ Nd3%((d�(/+d2�(% �0!d%0d"+.d1/Td�!"+.!d��((%*#d0$!dCreated$!(,!.d)!0$+ d0$�0
3!d3.+0!d!�.(%!.Md�2!.5d/0!,d+"d0$!d3�5Nd3!d,�//d+1.d�+*0!40d�(+*#M

�"d�*50$%*#d#+!/d3.+*#Nd3!d)�'!d�d��((d+10d0+d+1.drespondErrd"1*�0%+*Nd3$%�$d3%((d3.%0!
+10d0$!d.!/,+*/!d0+d0$!d�(%!*0d�!"+.!d.!01.*%*#d�* d!4%0%*#d!�.(5d".+)d0$!d"1*�0%+*M

�"d�((d%/d3!((Nd3!d.!/,+* d3%0$dQuestiond�* d�dhttp.StatusCreatedd/0�01/d�+ !dS;9:TM

'HFRGLQJ�NH\�VWULQJV
�%*�!d3!d�.!d!4,+/%*#d0$!ddatastore.Keyd+�&!�0/d�/d0$!didd"%!( d%*d+1.d+�&!�0/dS2%�d0$!
jsond"%!( d0�#/TNd3!d!4,!�0d1/!./d+"d+1.d���d0+d,�//d���'d0$!/!d/�)!d��d/0.%*#/d3$!*
.!"!..%*#d0+d/,!�%"%�d+�&!�0/Md�$%/d)!�*/d0$�0d3!d*!! d0+d !�+ !d0$!/!d/0.%*#/d�* d01.*d0$!)
���'d%*0+ddatastore.Keyd+�&!�0/Md�1�'%(5Nd0$!ddatastored,��'�#!d,.+2% !/d0$!d�*/3!.d%*
0$!d"+.)d+"d0$!ddatastore.DecodeKeyd"1*�0%+*M
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�0d0$!d�+00+)d+"dhandle_questions.goNd�  d0$!d"+((+3%*#d$�* (!d"1*�0%+*d0+d#!0d�d/%*#(!
-1!/0%+*O

func handleQuestionGet(w http.ResponseWriter, r *http.Request,
 questionID string) {
  ctx := appengine.NewContext(r)
  questionKey, err := datastore.DecodeKey(questionID)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
  }
  question, err := GetQuestion(ctx, questionKey)
  if err != nil {
    if err == datastore.ErrNoSuchEntity {
      respondErr(ctx, w, r, datastore.ErrNoSuchEntity,
       http.StatusNotFound)
      return
    }
    respondErr(ctx, w, r, err, http.StatusInternalServerError)
    return
  }
  respond(ctx, w, r, question, http.StatusOK)
}

�"0!.d3!d�.!�0!d�+*0!40d�#�%*Nd3!d !�+ !d0$!dquestion IDd�.#1)!*0d0+d01.*d0$!d/0.%*#
���'d%*0+d�ddatastore.Keyd+�&!�0Md�$!dquestion IDd/0.%*#d%/d,�//! d%*d".+)d+1.d.+10%*#
$�* (!.d�+ !Nd3$%�$d3!d�  ! d�0d0$!d0+,d+"d0$!d"%(!M

�//1)%*#dquestion IDd%/d�d2�(% d'!5d�* d0$!d��
d3�/d/1��!//"1((5d��(!d0+d01.*d%0d%*0+
datastore.KeyNd3!d��((d+1.dGetQuestiond$!(,!.d"1*�0%+*d0+d(+� dQuestionMd�"d3!d#!0d0$!
datastore.ErrNoSuchEntityd!..+.Nd0$!*d3!d.!/,+* d3%0$d�d=9=dS*+0d"+1* Td/0�01/P
+0$!.3%/!Nd3!Y((d.!,+.0d0$!d!..+.d3%0$d�dhttp.StatusInternalServerErrord�+ !M

�$!*d3.%0%*#d���/Nd�$!�'d+10d0$!d
���d/0�01/d�+ !/d�* d+0$!.d
���
/0�* �. /d�* d/!!d3$!0$!.d5+1d��*d)�'!d1/!d+"d0$!)Md�!2!(+,!./d�.!
1/! d0+d0$!)d�* d5+1.d���d3%((d"!!(d)+.!d*�01.�(d%"d%0d/,!�'/d0$!d/�)!
(�*#1�#!M

�"d3!d�.!d��(!d0+d(+� d0$!d-1!/0%+*Nd3!d��((drespondd�* d/!* d%0d���'d0+d0$!d�(%!*0d�/d����M
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�!40Nd3!d�.!d#+%*#d0+d!4,+/!d0$!d"1*�0%+*�(%05d.!(�0! d0+d�*/3!./d2%�d�d/%)%(�.d���d0+d0$!
+*!d3!d1/! d"+.d-1!/0%+*/O


���`.!-1!/0 �!/�.%,0%+*

POST /answers �1�)%0d�*d�*/3!.

GET /answers 	!0d0$!d�*/3!./d3%0$d0$!d/,!�%"%! d-1!/0%+*d��

�.!�0!d�d*!3d"%(!d��((! dhandle_answers.god�* d�  d0$!d.+10%*#dhttp.HandlerFunc
"1*�0%+*O

func handleAnswers(w http.ResponseWriter, r *http.Request) {
  switch r.Method {
  case "GET":
    handleAnswersGet(w, r)
  case "POST":
    handleAnswerCreate(w, r)
  default:
    http.NotFound(w, r)
  }
}

�+.dGETd.!-1!/0/Nd3!d��((dhandleAnswersGetPd"+.dPOSTd.!-1!/0/Nd3!d��((
handleAnswerCreateMd�5d !"�1(0Nd3!Y((d.!/,+* d3%0$d�d404 Not Foundd.!/,+*/!M

8VLQJ�TXHU\�SDUDPHWHUV
�/d�*d�(0!.*�0%2!d0+d,�./%*#d0$!d,�0$Nd5+1d��*d&1/0d0�'!d-1!.5d,�.�)!0!./d".+)d0$!d���d%*
0$!d.!-1!/0Nd3$%�$d3!d3%((d +d3$!*d3!d�  d0$!d$�* (!.d0$�0d.!� /d�*/3!./O

func handleAnswersGet(w http.ResponseWriter, r *http.Request) {
  ctx := appengine.NewContext(r)
  q := r.URL.Query()
  questionIDStr := q.Get("question_id")
  questionKey, err := datastore.DecodeKey(questionIDStr)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
  }
  answers, err := GetAnswers(ctx, questionKey)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusInternalServerError)
    return
  }
  respond(ctx, w, r, answers, http.StatusOK)
}
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!.!Nd3!d1/!dr.URL.Query()d0+d#!0d0$!dhttp.Valuesd0$�0d�+*0�%*/d0$!d-1!.5d,�.�)!0!./
�* d1/!d0$!d	!0d)!0$+ d0+d,1((d+10dquestion_idMd�+Nd0$!d���d��((d3%((d(++'d(%'!d0$%/O

/api/answers�question_id=abc123

�+1d/$+1( d�!d�+*/%/0!*0d%*d5+1.d���d%*d0$!d.!�(d3+.( Md�!d$�2!d1/! d�
)%4d+"d,�0$d,�.�)!0!./d�* d-1!.5d,�.�)!0!./d0+d/$+3d+""d0$!d %""!.!*�!/N
�10d%0d%/d.!�+))!* ! d0$�0d5+1d,%�'d+*!d/05(!d�* d/0%�'d0+d%0M

$QRQ\PRXV�VWUXFWV�IRU�UHTXHVW�GDWD
�$!d���d"+.d�*/3!.%*#d�d-1!/0%+*d%/d0+d,+/0d0+d/api/answersd3%0$d�d�+ 5d0$�0d�+*0�%*/d0$!
�*/3!.d !0�%(/d�/d3!((d�/d0$!d-1!/0%+*d��d/0.%*#Md�$%/d/0.1�01.!d%/d*+0d0$!d/�)!d�/d+1.
%*0!.*�(d.!,.!/!*0�0%+*d+"dAnswerd�!��1/!d0$!d-1!/0%+*d��d/0.%*#d3+1( d*!! d0+d�!d !�+ ! 
%*0+ddatastore.KeyMd�!d�+1( d(!�2!d0$!d"%!( d%*d�* d%* %��0!d3%0$d"%!( d0�#/d0$�0d%0d/$+1( 
�!d+)%00! d".+)d�+0$d0$!d����d�* d0$!d �0�d/0+.!Nd�10d0$!.!d%/d�d�(!�*!.d�,,.+��$M

�!d��*d/,!�%"5d�*d%*(%*!Nd�*+*5)+1/d/0.1�01.!d0+d$+( d0$!d*!3d�*/3!.Nd�* d0$!d�!/0d,(��!
0+d +d0$%/d%/d%*/% !d0$!d$�* (!.d"1*�0%+*d0$�0d !�(/d3%0$d0$�0d �0�d0$%/d)!�*/d0$�0d3!d +*Y0
*!! d0+d�  d�d*!3d05,!d0+d+1.d���Nd�10d3!d��*d/0%((d.!,.!/!*0d0$!d.!-1!/0d �0�d3!d�.!
!4,!�0%*#M

�0d0$!d�+00+)d+"dhandle_answers.goNd�  d0$!dhandleAnswerCreated"1*�0%+*O

func handleAnswerCreate(w http.ResponseWriter, r *http.Request) {
  ctx := appengine.NewContext(r)
  var newAnswer struct {
    Answer
    QuestionID string `json:"question_id"`
  }
  err := decode(r, &newAnswer)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
  }
  questionKey, err := datastore.DecodeKey(newAnswer.QuestionID)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
  }
  err = newAnswer.OK()
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
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  }
  answer := newAnswer.Answer
  user, err := UserFromAEUser(ctx)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
  }
  answer.User = user.Card()
  err = answer.Create(ctx, questionKey)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusInternalServerError)
    return
  }
  respond(ctx, w, r, answer, http.StatusCreated)
}

�++'d�0d0$!d/+)!3$�0d1*1/1�(dvar newAnswer structd(%*!Md�!d�.!d !�(�.%*#d�d*!3
2�.%��(!d��((! dnewAnswerNd3$%�$d$�/d�d05,!d+"d�*d�*+*5)+1/d/0.1�0dS%0d$�/d*+d*�)!Td0$�0
�+*0�%*/dQuestionID stringd�* d!)�! /dAnswerMd�!d��*d !�+ !d0$!d.!-1!/0d�+ 5d%*0+
0$%/d05,!Nd�* d3!d3%((d��,01.!d�*5d/,!�%"%�dAnswerd"%!( /d�/d3!((d�/dQuestionIDMd�!d0$!*
 !�+ !d0$!d-1!/0%+*d��d%*0+ddatastore.Keyd�/d3!d % d!�.(%!.Nd2�(% �0!d0$!d�*/3!.Nd�* d/!0
0$!dUserdSUserCardTd"%!( d�5d#!00%*#d0$!d�1..!*0(5d�10$!*0%��0! d1/!.d�* d��((%*#d0$!dCard
$!(,!.d)!0$+ M

�"d�((d%/d3!((Nd3!d��((dCreateNd3$%�$d3%((d +d0$!d3+.'d0+d/�2!d0$!d�*/3!.d0+d0$!d-1!/0%+*M

�%*�((5Nd3!d*!! d0+d!4,+/!d0$!d2+0%*#d"1*�0%+*�(%05d%*d+1.d���M

:ULWLQJ�VHOI�VLPLODU�FRGH
�1.d2+0%*#d���d$�/d+*(5d�d/%*#(!d!* ,+%*0Nd�d,+/0d0+d/votesMd�+Nd+"d�+1./!Nd0$!.!d%/d*+d*!! 
0+d +d�*5d.+10%*#d+*d0$%/d)!0$+ dS3!d�+1( d&1/0d�$!�'d0$!d)!0$+ d%*d0$!d$�* (!.d%0/!("TNd�10
0$!.!d%/d/+)!0$%*#d0+d�!d/�% d"+.d3.%0%*#d�+ !d0$�0d%/d"�)%(%�.d�* d/%)%(�.d0+d+0$!.d�+ !d%*d0$!
/�)!d,��'�#!Md�*d+1.d��/!Nd+)%00%*#d�d.+10!.d)%#$0d&�.d�d(%00(!d%"d/+)!�+ 5d!(/!d%/d(++'%*#d�0
+1.d�+ !d�* d!4,!�0/d+*!d�"0!.d/!!%*#d0$!d.+10!./d"+.d-1!/0%+*/d�* d�*/3!./M

�+d(!0Y/d�  d�d/%),(!d.+10!.d$�* (!.d0+d�d*!3d"%(!d��((! dhandle_votes.goO

func handleVotes(w http.ResponseWriter, r *http.Request) {
  if r.Method != "POST" {
    http.NotFound(w, r)
    return
  }
  handleVote(w, r)
}
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�1.d.+10!.d&1/0d�$!�'/d0$!d)!0$+ d�* d!4%0/d!�.(5d%"d%0Y/d*+0dPOSTNd�!"+.!d��((%*#d0$!
handleVoted"1*�0%+*Nd3$%�$d3!d3%((d�  d*!40M

9DOLGDWLRQ�PHWKRGV�WKDW�UHWXUQ�DQ�HUURU
�$!dOKd)!0$+ d0$�0d3!d�  ! d0+d/+)!d+"d+1.d+�&!�0/d%/d�d*%�!d3�5d0+d�  d2�(% �0%+*
)!0$+ /d0+d+1.d�+ !M

�!d3�*0d0+d!*/1.!d0$�0d0$!d%*�+)%*#d/�+.!d2�(1!d%/d2�(% dS%*d+1.d��/!Nd!%0$!.d-1d+.d1TNd/+d3!
�+1( d3.%0!d�d"1*�0%+*d(%'!d0$%/O

func validScore(score int) bool {
  return score == -1 || score == 1
}

�"d3!d1/! d0$%/d"1*�0%+*d%*d�d"!3d,(��!/Nd3!d3+1( d$�2!d0+d'!!,d.!,!�0%*#d0$!d�+ !d0$�0
!4,(�%*! d0$�0d0$!d/�+.!d3�/d*+0d2�(% Md�"Nd$+3!2!.Nd0$!d"1*�0%+*d.!01.*/d�*d!..+.Nd5+1d��*
!*��,/1(�0!d0$�0d%*d+*!d,(��!M

�+dvotes.goNd�  d0$!d"+((+3%*#dvalidScored"1*�0%+*O

func validScore(score int) error {
  if score != -1 && score != 1 {
    return errors.New("invalid score")
  }
  return nil
}

�*d0$%/d2!./%+*Nd3!d.!01.*dnild%"d0$!d/�+.!d%/d2�(% Pd+0$!.3%/!Nd3!d.!01.*d�*d!..+.d0$�0
!4,(�%*/d3$�0d%/d3.+*#M

�!d3%((d)�'!d1/!d+"d0$%/d2�(% �0%+*d"1*�0%+*d3$!*d3!d�  d+1.dhandleVoted"1*�0%+*d0+
handle_votes.goO

func handleVote(w http.ResponseWriter, r *http.Request) {
  ctx := appengine.NewContext(r)
  var newVote struct {
    AnswerID string `json:"answer_id"`
    Score    int    `json:"score"`
  }
  err := decode(r, &newVote)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
  }
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  err = validScore(newVote.Score)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusBadRequest)
    return
  }
  answerKey, err := datastore.DecodeKey(newVote.AnswerID)
  if err != nil {
    respondErr(ctx, w, r, errors.New("invalid answer_id"),
    http.StatusBadRequest)
    return
  }
  vote, err := CastVote(ctx, answerKey, newVote.Score)
  if err != nil {
    respondErr(ctx, w, r, err, http.StatusInternalServerError)
    return
  }
  respond(ctx, w, r, vote, http.StatusCreated)
}

�$%/d3%((d(++'d,.!005d"�)%(%�.d�5d*+3Nd3$%�$d$%#$(%#$0/d3$5d3!d,10d�((d0$!d �0�d���!//d(+#%�
%*d�d %""!.!*0d,(��!d0+d+1.d$�* (!./Pd0$!d$�* (!./d��*d0$!*d"+�1/d+*d
���d0�/'/Nd/1�$d�/
 !�+ %*#d0$!d.!-1!/0d�* d3.%0%*#d0$!d.!/,+*/!Nd�* d(!�2!d0$!d�,,(%��0%+*d/,!�%"%�/d0+d0$!
+0$!.d+�&!�0/M

�!d$�2!d�(/+d�.+'!*d +3*d0$!d(+#%�d%*0+d %/0%*�0d"%(!/Nd3%0$d�d,�00!.*d+"d,.!"%4%*#d
���
$�* (!.d�+ !d3%0$dhandle_Nd/+d3!d-1%�'(5d'*+3d3$!.!d0+d(++'d3$!*d3!d3�*0d0+d3+.'d+*d�
/,!�%"%�d,%!�!d+"d0$!d,.+&!�0M

0DSSLQJ�WKH�URXWHU�KDQGOHUV
�!0Y/d1, �0!d+1.dmain.god"%(!d�5d�$�*#%*#d0$!dinitd"1*�0%+*d0+d)�,d0$!d.!�(d$�* (!./d0+

���d,�0$/O

func init() {
  http.HandleFunc("/api/questions/", handleQuestions)
  http.HandleFunc("/api/answers/", handleAnswers)
  http.HandleFunc("/api/votes/", handleVotes)
}

�+1d��*d�(/+d.!)+2!d0$!d*+3d.! 1* �*0dhandleHellod$�* (!.d"1*�0%+*M
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5XQQLQJ�DSSV�ZLWK�PXOWLSOH�PRGXOHV
�+.d�,,(%��0%+*/d/1�$d�/d+1./d0$�0d$�2!d)1(0%,(!d)+ 1(!/Nd3!d*!! d0+d(%/0d+10d�((d0$!d����
"%(!/d"+.d0$!dgoappd�+))�* M

�+d/!.2!d+1.d*!3d�,,(%��0%+*Nd%*d�d0!.)%*�(Nd!4!�10!d0$%/O

    JRDSS�VHUYH�GLVSDWFK�\DPO�GHIDXOW�DSS�\DPO�DSL�DSS�\DPO
�����ZHE�DSS�\DPO

�0�.0%*#d3%0$d0$!d %/,�0�$d"%(!Nd3!d�.!d(%/0%*#d�((d0$!d�//+�%�0! d�+*"%#1.�0%+*d"%(!/Md�"d5+1
)%//d�*5Nd5+1d3%((d/!!d�*d!..+.d3$!*d5+1d0.5d0+d/!.2!d5+1.d�,,(%��0%+*Md
!.!Nd5+1d3%((d*+0%�!
0$�0d0$!d+10,10d*+3d(%/0/d0$�0d!��$d)+ 1(!d%/d�!%*#d !,(+5! d+*d�d %""!.!*0d,+.0O

�!d��*d���!//d)+ 1(!/d %.!�0(5d�5d2%/%0%*#d!��$d,+.0Nd�10d(1�'%(5d3!d$�2!d+1.d %/,�0�$!.
.1**%*#d+*d,+.0d:8080Nd3$%�$d3%((d +d0$�0d"+.d1/d��/! d+*d0$!d.1(!/d3!d/,!�%"%! d%*d+1.
dispatch.yamld�+*"%#1.�0%+*d"%(!M

7HVWLQJ�ORFDOO\
�+3d0$�0d3!d$�2!d�1%(0d+1.d�,,(%��0%+*Nd$!� d+2!.d0+dlocalhost:8080d0+d/!!d%0d%*d��0%+*M
�/!d0$!d"!�01.!/d+"d0$!d�,,(%��0%+*d�5d,!."+.)%*#d0$!d"+((+3%*#d/0!,/O

�+#d%*d1/%*#d5+1.d.!�(d!b)�%(d�  .!//dS0$�0d3�5Nd5+1Y((d/!!d5+1.d	.�2�0�.d,%�01.!TM:M
�/'d�d-1!/0%+*M;M
�1�)%0d�d�+1,(!d+"d�*/3!./M<M
�+0!d0$!d�*/3!./d1,d�* d +3*d�* d/!!d0$!d/�+.!/d�$�*#%*#M=M
�,!*d�*+0$!.d�.+3/!.d�* d/%#*d%*d�/d/+)!+*!d!(/!d0+d/!!d3$�0d0$!d�,,(%��0%+*>M
(++'/d(%'!d".+)d0$!%.d,+%*0d+"d2%!3M
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8VLQJ�WKH�DGPLQ�FRQVROH
�$!d� )%*d�+*/+(!d%/d.1**%*#d�(+*#/% !d+1.d�,,(%��0%+*d�* d%/d���!//%�(!d�0
localhost:8000O

��0�/0+.!`�%!3!.d(!0/d5+1d%*/,!�0d0$!d �0�d+"d5+1.d�,,(%��0%+*Md�+1d��*d1/!d%0d0+d/!!dS�* 
!2!*d)�'!d�$�*#!/d0+Td0$!d-1!/0%+*/Nd�*/3!./Nd�* d2+0!/d �0�d0$�0d�.!d�!%*#d#!*!.�0! d�/
5+1d1/!d0$!d�,,(%��0%+*M



�1%( %*#`�`�J�`�,,(%��0%+*`"+.`	++#(!`�,,`�*#%*!

S`9@9`T

Automatically generated indexes
�+1d��*d�(/+d/!!d3$%�$d%* !4!/d$�2!d�!!*d�10+)�0%��((5d�.!�0! d�5d0$!d !2!(+,)!*0d/!.2!.
%*d+. !.d0+d/�0%/"5d0$!d-1!.%!/d5+1.d�,,(%��0%+*d)�'!/Md�*d"��0Nd%"d5+1d(++'d%*d0$!d !"�1(0
"+( !.Nd5+1d3%((d*+0%�!d0$�0d�d*!3d"%(!d��((! dindex.yamld$�/d)�#%��((5d�,,!�.! Md�$%/d"%(!
 !/�.%�!/d0$+/!d/�)!d%* !4!/d0$�0d5+1.d�,,(%��0%+*d3%((d*!! Nd�* d3$!*d5+1d !,(+5d5+1.
�,,(%��0%+*Nd0$%/d"%(!d#+!/d1,d0+d0$!d�(+1 d3%0$d%0d0+d0!((d	++#(!d�(+1 d��0�/0+.!d0+d)�%*0�%*
0$!/!d/�)!d%* !4!/M

'HSOR\LQJ�DSSV�ZLWK�PXOWLSOH�PRGXOHV
�!,(+5%*#d0$!d�,,(%��0%+*d%/d/(%#$0(5d)+.!d�+),(%��0! d3%0$d)1(0%,(!d)+ 1(!/Nd�/d0$!
 %/,�0�$!.d�* d%* !4d"%(!/d!��$d.!-1%.!d�d ! %��0! d !,(+5)!*0d�+))�* M

�!,(+5d0$!d)+ 1(!/d3%0$d0$!d"+((+3%*#O

    JRDSS�GHSOR\�GHIDXOW�DSS�\DPO�DSL�DSS�\DPO�ZHE�DSS�\DPO

�*�!d0$!d+,!.�0%+*d$�/d"%*%/$! Nd3!d��*d1, �0!d0$!d %/,�0�$!.d1/%*#d0$!dappcfg.py
�+))�* dS3$%�$d5+1d)1/0d!*/1.!d%/d%*d5+1.d,�0$d5+1Y((d"%* d%0d%*d0$!d	++#(!d�,,d�*#%*!
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func veryLongFunctionWithLotsOfArguments(one string, two int, three
 http.Handler, four string) (bool, error) {
  log.Println("first line of the function")
}
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POST /users
{
  "name": "Mat",
  "twitter": "@matryer"
}
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201 Created
{
  "id": 1,
  "name": "Mat",
  "twitter": "@matryer"
}

����"1(d��((/d.!,.!/!*0d-1!.%!/d+.d�$�*#!/d0+d0$!d/0�0!d+"d.!/+1.�!/Md�*d�*d���d3+.( Nd3!
3+1( d1/!d#!*!.�0! d�+ !d%*/0!� d%*d+. !.d0+d)�'!d�%*�.5d/!.%�(%6! d,.+�! 1.!d��((/d0$�0
"!!(d)1�$d)+.!d(%'!d*+.)�(d)!0$+ /d+.d"1*�0%+*/d%*d	+M

�$!d+*(5d+0$!.d'!5d %""!.!*�!d�!03!!*d�d����"1(d/!.2%�!d�* d�d#���d/!.2%�!d%/d0$�0d.�0$!.
0$�*d����d+.d���Nd#���d/,!�'/d�d/,!�%�(d"+.)�0d��((! d,.+0+�+(`�1""!./M

3URWRFRO�EXIIHUV
�.+0+�+(d�1""!./dS��((! dprotobufd%*d�+ !Td�.!d�d�%*�.5d/!.%�(%6�0%+*d"+.)�0d0$�0d%/d2!.5
/)�((d�* d!40.!)!(5d-1%�'d0+d!*�+ !d�* d !�+ !Md�+1d !/�.%�!d �0�d/0.1�01.!/d%*d�*
��/0.��0d3�5d1/%*#d�d !�(�.�0%2!d)%*%d(�*#1�#!Nd�* d#!*!.�0!d/+1.�!d�+ !dS%*d�d2�.%!05d+"
(�*#1�#!/Td0+d)�'!d.!� %*#d�* d3.%0%*#d0$!d �0�d!�/5d"+.d1/!./M

�+1d��*d0$%*'d+"d,.+0+�+(d�1""!./d�/d�d)+ !.*d�(0!.*�0%2!d0+d���Nd!4�!,0d0$�0d0$!d !"%*%0%+*
+"d0$!d �0�d/0.1�01.!d%/d/!,�.�0! d".+)d0$!d�+*0!*0Nd�* d0$!d�+*0!*0d%/d%*d�d�%*�.5d"+.)�0
.�0$!.d0$�*d0!40M

�0Y/d�(!�.d0+d/!!d0$!d�!*!"%0/d3$!*d5+1d(++'d�0d�d.!�(d!4�),(!Md�"d3!d3�*0! d0+d.!,.!/!*0d�
,!./+*d3%0$d�d*�)!d%*d���Nd3!d�+1( d3.%0!d0$%/O

<person>
  <name>MAT</name>
</person>
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{"name":"MAT"}
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�!d�.!d#+%*#d0+d !"%*!d�d/!.2%�!d��((! dVaultNd3$%�$d$�/d03+d)!0$+ /NdHashd�* 
ValidateO

�!0$+ �!/�.%,0%+*

Hash 	!*!.�0!d�d/!�1.!d$�/$d"+.d�d#%2!*d,�//3+. Md�$!d$�/$d��*d�!d/0+.! d%*/0!� d+"
/0+.%*#d0$!d,�//3+. d%*d,(�%*d0!40M

Validate 	%2!*d�d,�//3+. d�* d�d,.!2%+1/(5d#!*!.�0! d$�/$Nd0$!d��(% �0!d)!0$+ d3%((
�$!�'d0+d!*/1.!d0$�0d0$!d,�//3+. d%/d�+..!�0M
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syntax = "proto3";
package pb;
service Vault {
  rpc Hash(HashRequest) returns (HashResponse) {}
  rpc Validate(ValidateRequest) returns (ValidateResponse) {}
}
message HashRequest {
  string password = 1;
}
message HashResponse {
  string hash = 1;
  string err = 2;
}
message ValidateRequest {
  string password = 1;
  string hash = 2;
}
message ValidateResponse {
  bool valid = 1;
}
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type name = position;
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// Service provides password hashing capabilities.
type Service interface {
  Hash(ctx context.Context, password string) (string,
    error)
  Validate(ctx context.Context, password, hash string)
    (bool, error)
}
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type vaultService struct{}
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package vault
import (
  "testing"
  "golang.org/x/net/context"
)
func TestHasherService(t *testing.T) {
  srv := NewService()
  ctx := context.Background()
  h, err := srv.Hash(ctx, "password")
  if err != nil {
    t.Errorf("Hash: %s", err)
  }
  ok, err := srv.Validate(ctx, "password", h)
  if err != nil {
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    t.Errorf("Valid: %s", err)
  }
  if !ok {
    t.Error("expected true from Valid")
  }
  ok, err = srv.Validate(ctx, "wrong password", h)
  if err != nil {
    t.Errorf("Valid: %s", err)
  }
  if ok {
    t.Error("expected false from Valid")
  }
}
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// NewService makes a new Service.
func NewService() Service {
  return vaultService{}
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�+dservice.goNd�  d0$!dHashd)!0$+ O

func (vaultService) Hash(ctx context.Context, password
 string) (string, error) {
  hash, err :=
    bcrypt.GenerateFromPassword([]byte(password),
    bcrypt.DefaultCost)
  if err != nil {
    return "", err
  }
  return string(hash), nil
}
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func (vaultService) Validate(ctx context.Context,
  password, hash string) (bool, error) {
  err := bcrypt.CompareHashAndPassword([]byte(hash),
    []byte(password))
  if err != nil {
    return false, nil
  }
  return true, nil
}
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/!�1.!d3�5Td3$!0$!.d0$!d,�//3+. d%/d�+..!�0d+.d*+0Md�"d�*d!..+.d%/d.!01.*! Nd%0d)!�*/d0$�0
/+)!0$%*#d%/d�)%//d�* d3!d.!01.*dfalsed%* %��0%*#d0$�0Md�0$!.3%/!Nd3!d.!01.*dtrued3$!*
0$!d,�//3+. d%/d2�(% M

0RGHOLQJ�PHWKRG�FDOOV�ZLWK�UHTXHVWV�DQG
UHVSRQVHV
�%*�!d+1.d/!.2%�!d3%((d�!d!4,+/! d0$.+1#$d2�.%+1/d0.�*/,+.0d,.+0+�+(/Nd3!d3%((d*!! d�d3�5
0+d)+ !(d0$!d.!-1!/0/d�* d.!/,+*/!/d%*d�* d+10d+"d+1.d/!.2%�!Md�!d3%((d +d0$%/d�5d�  %*#d�
structd"+.d!��$d05,!d+"d)!//�#!d+1.d/!.2%�!d3%((d���!,0d+.d.!01.*M

�*d+. !.d"+.d/+)!�+ 5d0+d��((d0$!dHashd)!0$+ d�* d0$!*d.!�!%2!d0$!d$�/$! d,�//3+. d�/d�
.!/,+*/!Nd3!Y((d*!! d0+d�  d0$!d"+((+3%*#d03+d/0.1�01.!/d0+dservice.goO

type hashRequest struct {
  Password string `json:"password"`
}
type hashResponse struct {
  Hash string `json:"hash"`
  Err  string `json:"err,omitempty"`
}
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�$!dhashRequestd05,!d�+*0�%*/d�d/%*#(!d"%!( Nd0$!d,�//3+. Nd�* d0$!dhashResponsed$�/
0$!d.!/1(0%*#d$�/$d�* d�*dErrd/0.%*#d"%!( d%*d��/!d/+)!0$%*#d#+!/d3.+*#M

�+d)+ !(d.!)+0!d)!0$+ d��((/Nd5+1d!//!*0%�((5d�.!�0!d�dstructd"+.d0$!
%*�+)%*#d�.#1)!*0/d�* d�dstructd"+.d0$!d.!01.*d�.#1)!*0/M

�!"+.!d�+*0%*1%*#Nd/!!d3$!0$!.d5+1d��*d)+ !(d0$!d/�)!d.!-1!/0_.!/,+*/!d,�%.d"+.d0$!
Validated)!0$+ Md�++'d�0d0$!d/%#*�01.!d%*d0$!dServiced%*0!."��!Nd!4�)%*!d0$!d�.#1)!*0/
%0d���!,0/Nd�* d0$%*'d��+10d3$�0d'%* d+"d.!/,+*/!/d%0d3%((d*!! d0+d)�'!M

�!d�.!d#+%*#d0+d�  d�d$!(,!.d)!0$+ dS+"d05,!dhttp.DecodeRequestFuncd".+)d	+d'%0Td0$�0
3%((d�!d��(!d0+d !�+ !d0$!d����d�+ 5d+"dhttp.Requestd0+dservice.goO

func decodeHashRequest(ctx context.Context, r
 *http.Request) (interface{}, error) {
  var req hashRequest
  err := json.NewDecoder(r.Body).Decode(&req)
  if err != nil {
    return nil, err
  }
  return req, nil
}

�$!d/%#*�01.!d"+.ddecodeHashRequestd%/d %�0�0! d�5d	+d'%0d�!��1/!d%0d3%((d(�0!.d1/!d%0d0+
 !�+ !d
���d.!-1!/0/d+*d+1.d�!$�("Md�*d0$%/d"1*�0%+*Nd3!d&1/0d1/!djson.Decoderd0+
1*)�./$�(d0$!d����d%*0+d+1.dhashRequestd05,!M

�!40Nd3!d3%((d�  d0$!d.!-1!/0d�* d.!/,+*/!d/0.1�01.!/d�/d3!((d�/d�d !�+ !d$!(,!.d"1*�0%+*
"+.d0$!dValidated)!0$+ O

type validateRequest struct {
  Password string `json:"password"`
  Hash     string `json:"hash"`
}
type validateResponse struct {
  Valid bool   `json:"valid"`
  Err   string `json:"err,omitempty"`
}
func decodeValidateRequest(ctx context.Context,
 r *http.Request) (interface{}, error) {
  var req validateRequest
  err := json.NewDecoder(r.Body).Decode(&req)
  if err != nil {
    return nil, err
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  }
  return req, nil
}


!.!Nd0$!dvalidateRequestd/0.1�0d0�'!/d�+0$dPasswordd�* dHashd/0.%*#/Nd/%*�!d0$!
/%#*�01.!d$�/d03+d%*,10d�.#1)!*0/d�* d.!01.*/d�d.!/,+*/!d�+*0�%*%*#d�dboold �0�05,!
��((! dValidd+.dErrM

�$!d"%*�(d0$%*#d3!d*!! d0+d +d%/d!*�+ !d0$!d.!/,+*/!Md�*d0$%/d��/!Nd3!d��*d3.%0!d�d/%*#(!
)!0$+ d0+d!*�+ !d�+0$d0$!dhashResponsed�* dvalidateResponsed+�&!�0/M

�  d0$!d"+((+3%*#d�+ !d0+dservice.goO

func encodeResponse(ctx context.Context,
  w http.ResponseWriter, response interface{})
error {
  return json.NewEncoder(w).Encode(response)
}

�1.dencodeResponsed)!0$+ d&1/0d�/'/djson.Encoderd0+d +d0$!d3+.'d"+.d1/Md�+0!d�#�%*
0$�0d0$!d/%#*�01.!d%/d#!*!.�(d/%*�!d0$!dresponsed05,!d%/dinterface{}Pd0$%/d%/d�!��1/!d%0Y/d�
	+d'%0d)!�$�*%/)d"+.d !�+ %*#d0+dhttp.ResponseWriterM

(QGSRLQWV�LQ�*R�NLW
�* ,+%*0/d�.!d�d/,!�%�(d"1*�0%+*d05,!d%*d	+d'%0d0$�0d.!,.!/!*0d�d/%*#(!d���d)!0$+ Md�$!
 !"%*%0%+*d%/d%*/% !d0$!dendpointd,��'�#!O

type Endpoint func(ctx context.Context, request
  interface{})
(response interface{}, err error)

�*d!* ,+%*0d"1*�0%+*d0�'!/dcontext.Contextd�* drequestNd�* d%0d.!01.*/dresponsed+.
errorMd�$!drequestd�* dresponsed05,!/d�.!dinterface{}Nd3$%�$d0!((/d1/d0$�0d%0d%/d1,d0+
0$!d%),(!)!*0�0%+*d�+ !d0+d !�(d3%0$d0$!d��01�(d05,!/d3$!*d�1%( %*#d!* ,+%*0/M

�* ,+%*0/d�.!d,+3!."1(d�!��1/!Nd(%'!dhttp.HandlerdS�* dhttp.HandlerFuncTNd5+1d��*
3.�,d0$!)d3%0$d#!*!.�(%6! d)%  (!3�.!d0+d/+(2!d�d)5.%� d+"d�+))+*d%//1!/d0$�0d�.%/!
3$!*d�1%( %*#d)%�.+b/!.2%�!/Od(+##%*#Nd0.��%*#Nd.�0!d(%)%0%*#Nd!..+.d$�* (%*#Nd�* d)+.!M
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	+d'%0d/+(2!/d0.�*/,+.0%*#d+2!.d2�.%+1/d,.+0+�+(/d�* d1/!/d!* ,+%*0/d�/d�d#!*!.�(d3�5d0+
&1),d".+)d0$!%.d�+ !d0+d+1./Md�+.d!4�),(!Nd0$!d#���d/!.2!.d3%((d(%/0!*d+*d�d,+.0Nd�* d3$!*
%0d.!�!%2!/d0$!d�,,.+,.%�0!d)!//�#!Nd%0d3%((d��((d0$!d�+..!/,+* %*#dEndpointd"1*�0%+*M
�$�*'/d0+d	+d'%0Nd0$%/d3%((d�((d�!d0.�*/,�.!*0d0+d1/Nd�/d3!d+*(5d*!! d0+d !�(d%*d	+d�+ !d3%0$
+1.dServiced%*0!."��!M

0DNLQJ�HQGSRLQWV�IRU�VHUYLFH�PHWKRGV
�*d+. !.d0+d01.*d+1.d/!.2%�!d)!0$+ /d%*0+dendpoint.Endpointd"1*�0%+*/Nd3!Y.!d#+%*#d0+
3.%0!d�d"1*�0%+*d0$�0d$�* (!/d0$!d%*�+)%*#dhashRequestNd��((/d0$!dHashd/!.2%�!d)!0$+ N
�* d !,!* %*#d+*d0$!d.!/,+*/!Nd�1%( /d�* d.!01.*/d�*d�,,.+,.%�0!dhashResponsed+�&!�0M

�+dservice.goNd�  d0$!dMakeHashEndpointd"1*�0%+*O

func MakeHashEndpoint(srv Service) endpoint.Endpoint {
  return func(ctx context.Context, request interface{})
  (interface{}, error) {
    req := request.(hashRequest)
    v, err := srv.Hash(ctx, req.Password)
    if err != nil {
      return hashResponse{v, err.Error()}, nil
    }
    return hashResponse{v, ""}, nil
  }
}

�$%/d"1*�0%+*d0�'!/dServiced�/d�*d�.#1)!*0Nd3$%�$d)!�*/d0$�0d3!d��*d#!*!.�0!d�*
!* ,+%*0d".+)d�*5d%),(!)!*0�0%+*d+"d+1.dServiced%*0!."��!Md�!d0$!*d1/!d�d05,!d�//!.0%+*
0+d/,!�%"5d0$�0d0$!d.!-1!/0d�.#1)!*0d/$+1( Nd%*d"��0Nd�!d+"d05,!dhashRequestMd�!d��((d0$!
Hashd)!0$+ Nd,�//%*#d%*d0$!d�+*0!40d�* dPasswordNd3$%�$d3!d#!0d".+)dhashRequestMd�"d�((
%/d3!((Nd3!d�1%( dhashResponsed3%0$d0$!d2�(1!d3!d#+0d���'d".+)d0$!dHashd)!0$+ d�* 
.!01.*d%0M

�!0Y/d +d0$!d/�)!d"+.d0$!dValidated)!0$+ O

func MakeValidateEndpoint(srv Service) endpoint.Endpoint {
  return func(ctx context.Context, request interface{})
  (interface{}, error) {
    req := request.(validateRequest)
    v, err := srv.Validate(ctx, req.Password, req.Hash)
    if err != nil {
      return validateResponse{false, err.Error()}, nil
    }
    return validateResponse{v, ""}, nil
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  }
}


!.!Nd3!d�.!d +%*#d0$!d/�)!Od0�'%*#d0$!d.!-1!/0d�* d1/%*#d%0d0+d��((d0$!d)!0$+ d�!"+.!
�1%( %*#d�d.!/,+*/!Md�+0!d0$�0d3!d*!2!.d.!01.*d�*d!..+.d".+)d0$!dEndpointd"1*�0%+*M

'LIIHUHQW�OHYHOV�RI�HUURU
�$!.!d�.!d03+d)�%*d05,!/d+"d!..+./d%*d	+d'%0Od0.�*/,+.0d!..+./dS*!03+.'d"�%(1.!Nd0%)!+10/N
 .+,,! d�+**!�0%+*Nd�* d/+d+*Td�* d�1/%*!//d(+#%�d!..+./dS3$!.!d0$!d%*".�/0.1�01.!d+"
)�'%*#d0$!d.!-1!/0d�* d.!/,+* %*#d3�/d/1��!//"1(Nd�10d/+)!0$%*#d%*d0$!d(+#%�d+.d �0�
3�/*Y0d�+..!�0TM

�"d0$!dHashd)!0$+ d.!01.*/d�*d!..+.Nd3!d�.!d*+0d#+%*#d0+d.!01.*d%0d�/d0$!d/!�+* d�.#1)!*0P
%*/0!� Nd3!d�.!d#+%*#d0+d�1%( dhashResponseNd3$%�$d�+*0�%*/d0$!d!..+.d/0.%*#dS���!//%�(!
2%�d0$!dErrord)!0$+ TMd�$%/d%/d�!��1/!d0$!d!..+.d.!01.*! d".+)d�*d!* ,+%*0d%/d%*0!* ! d0+
%* %��0!d�d0.�*/,+.0d!..+.Nd�* d,!.$�,/d	+d'%0d3%((d�!d�+*"%#1.! d0+d.!0.5d0$!d��((d�d"!3d0%)!/
�5d/+)!d)%  (!3�.!Md�"d+1.d/!.2%�!d)!0$+ /d.!01.*d�*d!..+.Nd%0d%/d�+*/% !.! d�d�1/%*!//
(+#%�d!..+.d�* d3%((d,.+���(5d�(3�5/d.!01.*d0$!d/�)!d!..+.d"+.d0$!d/�)!d%*,10Nd/+d%0Y/d*+0
3+.0$d.!0.5%*#Md�$%/d%/d3$5d3!d3.�,d0$!d!..+.d%*0+d0$!d.!/,+*/!d�* d.!01.*d%0d0+d0$!d�(%!*0d/+
0$�0d0$!5d��*d !�(d3%0$d%0M

:UDSSLQJ�HQGSRLQWV�LQWR�D�6HUYLFH�LPSOHPHQWDWLRQ
�*+0$!.d2!.5d1/!"1(d0.%�'d3$!*d !�(%*#d3%0$d!* ,+%*0/d%*d	+d'%0d%/d0+d3.%0!d�*
%),(!)!*0�0%+*d+"d+1.dvault.Serviced%*0!."��!Nd3$%�$d&1/0d)�'!/d0$!d*!�!//�.5d��((/d0+
0$!d1* !.(5%*#d!* ,+%*0/M

�+dservice.goNd�  d0$!d"+((+3%*#d/0.1�01.!O

type Endpoints struct {
  HashEndpoint     endpoint.Endpoint
  ValidateEndpoint endpoint.Endpoint
}

�*d+. !.d0+d%),(!)!*0d0$!dvault.Serviced%*0!."��!Nd3!d�.!d#+%*#d0+d�  d0$!d03+d)!0$+ /
0+d+1.dEndpointsd/0.1�01.!Nd3$%�$d3%((d�1%( d�d.!-1!/0d+�&!�0Nd)�'!d0$!d.!-1!/0Nd�* d,�./!
0$!d.!/1(0%*#d.!/,+*/!d+�&!�0d%*0+d0$!d*+.)�(d�.#1)!*0/d0+d�!d.!01.*! M
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�  d0$!d"+((+3%*#dHashd)!0$+ O

func (e Endpoints) Hash(ctx context.Context, password
  string) (string, error) {
  req := hashRequest{Password: password}
  resp, err := e.HashEndpoint(ctx, req)
  if err != nil {
    return "", err
  }
  hashResp := resp.(hashResponse)
  if hashResp.Err != "" {
    return "", errors.New(hashResp.Err)
  }
  return hashResp.Hash, nil
}

�!d�.!d��((%*#dHashEndpointd3%0$dhashRequestNd3$%�$d3!d�.!�0!d1/%*#d0$!d,�//3+. 
�.#1)!*0d�!"+.!d���$%*#d0$!d#!*!.�(d.!/,+*/!d0+dhashResponsed�* d.!01.*%*#d0$!d
�/$
2�(1!d".+)d%0d+.d�*d!..+.M

�!d3%((d +d0$%/d"+.d0$!d��(% �0!d)!0$+ O

func (e Endpoints) Validate(ctx context.Context, password,
 hash string) (bool, error) {
  req := validateRequest{Password: password, Hash: hash}
  resp, err := e.ValidateEndpoint(ctx, req)
  if err != nil {
    return false, err
  }
  validateResp := resp.(validateResponse)
  if validateResp.Err != "" {
    return false, errors.New(validateResp.Err)
  }
  return validateResp.Valid, nil
}

�$!/!d03+d)!0$+ /d3%((d�((+3d1/d0+d0.!�0d0$!d!* ,+%*0/d3!d$�2!d�.!�0! d�/d0$+1#$d0$!5d�.!
*+.)�(d	+d)!0$+ /Pd2!.5d1/!"1(d"+.d3$!*d3!d��01�((5d�+*/1)!d+1.d/!.2%�!d(�0!.d%*d0$%/
�$�,0!.M
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$Q�+773�VHUYHU�LQ�*R�NLW
�$!d0.1!d2�(1!d+"d	+d'%0d�!�+)!/d�,,�.!*0d3$!*d3!d�.!�0!d�*d
���d/!.2!.d"+.d+1.
!* ,+%*0/d0+d$�/$d�* d2�(% �0!M

�.!�0!d�d*!3d"%(!d��((! dserver_http.god�* d�  d0$!d"+((+3%*#d�+ !O

package vault
import (
  "net/http"
  httptransport "github.com/go-kit/kit/transport/http"
  "golang.org/x/net/context"
)
func NewHTTPServer(ctx context.Context, endpoints
 Endpoints) http.Handler {
  m := http.NewServeMux()
  m.Handle("/hash", httptransport.NewServer(
    ctx,
    endpoints.HashEndpoint,
    decodeHashRequest,
    encodeResponse,
  ))
  m.Handle("/validate", httptransport.NewServer(
    ctx,
    endpoints.ValidateEndpoint,
    decodeValidateRequest,
    encodeResponse,
  ))
  return m
}

�!d�.!d%),+.0%*#d0$!dgithub.com/go-kit/kit/transport/httpd,��'�#!d�* dS/%*�!
3!Y.!d�(/+d%),+.0%*#d0$!dnet/httpd,��'�#!Td0!((%*#d	+d0$�0d3!Y.!d#+%*#d0+d!4,(%�%0(5d.!"!.d0+
0$%/d,��'�#!d�/dhttptransportM

�!d�.!d1/%*#d0$!dNewServeMuxd"1*�0%+*d".+)d0$!d/0�* �. d(%�.�.5d0+d�1%( dhttp.Handlerd
%*0!."��!d3%0$d/%),(!d.+10%*#d�* d)�,,%*#d0$!d/hashd�* d/validated,�0$/Md�!d0�'!d0$!
Endpointsd+�&!�0d/%*�!d3!d3�*0d+1.d
���d/!.2!.d0+d/!.2!d0$!/!d!* ,+%*0/Nd%*�(1 %*#d�*5
)%  (!3�.!d0$�0d3!d3%((d�  d(�0!.Md��((%*#dhttptransport.NewServerd%/d$+3d3!d#!0d	+
'%0d0+d#%2!d1/d�*d
���d$�* (!.d"+.d!��$d!* ,+%*0Md�%'!d)+/0d"1*�0%+*/Nd3!d,�//d%*
context.Contextd�/d0$!d"%./0d�.#1)!*0Nd3$%�$d3%((d"+.)d0$!d��/!d�+*0!40d"+.d!��$d.!-1!/0M
�!d�(/+d,�//d%*d0$!d!* ,+%*0d�/d3!((d�/d0$!d !�+ %*#d�* d!*�+ %*#d"1*�0%+*/d0$�0d3!d3.+0!
!�.(%!.d/+d0$�0d0$!d/!.2!.d'*+3/d$+3d0+d1*)�./$�(d�* d)�./$�(d0$!d����d)!//�#!/M



�%�.+_/!.2%�!/`%*`	+`3%0$`0$!`	+`'%0`�.�)!3+.'

S`:89`T

$�J53&�VHUYHU�LQ�*R�NLW
�  %*#d�d#���d/!.2!.d1/%*#d	+d'%0d%/d�()+/0d�/d!�/5d�/d�  %*#d�d����_
���d/!.2!.Nd(%'!
3!d % d%*d0$!d(�/0d/!�0%+*Md�*d+1.d#!*!.�0! d�+ !dS%*d0$!dpbd"+( !.TNd3!d3!.!d#%2!*d0$!
"+((+3%*#dpb.VaultServerd05,!O

type VaultServer interface {
  Hash(context.Context, *HashRequest)
    (*HashResponse, error)
  Validate(context.Context, *ValidateRequest)
    (*ValidateResponse, error)
}

�$%/d05,!d%/d2!.5d/%)%(�.d0+d+1.d+3*dServiced%*0!."��!Nd!4�!,0d0$�0d%0d0�'!/d%*d#!*!.�0! 
.!-1!/0d�* d.!/,+*/!d�(�//!/d.�0$!.d0$�*d.�3d�.#1)!*0/M

�!Y((d/0�.0d�5d !"%*%*#d�d05,!d0$�0d3%((d%),(!)!*0d0$!d,.!�! %*#d%*0!."��!Md�  d0$!
"+((+3%*#d�+ !d0+d�d*!3d"%(!d��((! dserver_grpc.goO

package vault
import (
  "golang.org/x/net/context"
  grpctransport "github.com/go-kit/kit/transport/grpc"
)
type grpcServer struct {
  hash     grpctransport.Handler
  validate grpctransport.Handler
}
func (s *grpcServer) Hash(ctx context.Context,
 r *pb.HashRequest) (*pb.HashResponse, error) {
  _, resp, err := s.hash.ServeGRPC(ctx, r)
  if err != nil {
    return nil, err
  }
  return resp.(*pb.HashResponse), nil
}
func (s *grpcServer) Validate(ctx context.Context,
 r *pb.ValidateRequest) (*pb.ValidateResponse, error) {
  _, resp, err := s.validate.ServeGRPC(ctx, r)
  if err != nil {
    return nil, err
  }
  return resp.(*pb.ValidateResponse), nil
}
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�+0!d0$�0d5+1Y((d*!! d0+d%),+.0dgithub.com/go-kit/kit/transport/grpcd�/
grpctransportNd�(+*#d3%0$d0$!d#!*!.�0! dpbd,��'�#!M

�$!dgrpcServerd/0.1�0d�+*0�%*/d�d"%!( d"+.d!��$d+"d0$!d/!.2%�!d!* ,+%*0/Nd0$%/d0%)!d+"d05,!
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�+dserver_grpc.goNd�  d0$!d"+((+3%*#d"1*�0%+*O

func EncodeGRPCHashRequest(ctx context.Context,
  r interface{}) (interface{}, error) {
  req := r.(hashRequest)
  return &pb.HashRequest{Password: req.Password}, nil
}

�$%/d"1*�0%+*d%/d�*dEncodeRequestFuncd"1*�0%+*d !"%*! d�5d	+d'%0Nd�* d%0d%/d1/! d0+
0.�*/(�0!d+1.d+3*dhashRequestd05,!d%*0+d�d,.+0+�+(d�1""!.d05,!d0$�0d��*d�!d1/! d0+
�+))1*%��0!d3%0$d0$!d�(%!*0Md�0d1/!/dinterface{}d05,!/d�!��1/!d%0Y/d#!*!.�(Nd�10d%*d+1.
��/!Nd3!d��*d�!d/1.!d��+10d0$!d05,!/d/+d3!d��/0d0$!d%*�+)%*#d.!-1!/0d0+dhashRequestdS+1.
+3*d05,!Td�* d0$!*d�1%( d�d*!3dpb.HashRequestd+�&!�0d1/%*#d0$!d�,,.+,.%�0!d"%!( /M

�!d�.!d#+%*#d0+d +d0$%/d"+.d�+0$d!*�+ %*#d�* d !�+ %*#d.!-1!/0/d�* d.!/,+*/!/d"+.d�+0$
$�/$d�* d2�(% �0!d!* ,+%*0/Md�  d0$!d"+((+3%*#d�+ !d0+dserver_grpc.goO

func DecodeGRPCHashRequest(ctx context.Context,
 r interface{}) (interface{}, error) {
  req := r.(*pb.HashRequest)
  return hashRequest{Password: req.Password}, nil
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}
func EncodeGRPCHashResponse(ctx context.Context,
 r interface{}) (interface{}, error) {
  res := r.(hashResponse)
  return &pb.HashResponse{Hash: res.Hash, Err: res.Err},
    nil
}
func DecodeGRPCHashResponse(ctx context.Context,
 r interface{}) (interface{}, error) {
  res := r.(*pb.HashResponse)
  return hashResponse{Hash: res.Hash, Err: res.Err}, nil
}
func EncodeGRPCValidateRequest(ctx context.Context,
 r interface{}) (interface{}, error) {
  req := r.(validateRequest)
  return &pb.ValidateRequest{Password: req.Password,
    Hash: req.Hash}, nil
}
func DecodeGRPCValidateRequest(ctx context.Context,
 r interface{}) (interface{}, error) {
  req := r.(*pb.ValidateRequest)
  return validateRequest{Password: req.Password,
    Hash: req.Hash}, nil
}
func EncodeGRPCValidateResponse(ctx context.Context,
 r interface{}) (interface{}, error) {
  res := r.(validateResponse)
  return &pb.ValidateResponse{Valid: res.Valid}, nil
}
func DecodeGRPCValidateResponse(ctx context.Context,
 r interface{}) (interface{}, error) {
  res := r.(*pb.ValidateResponse)
  return validateResponse{Valid: res.Valid}, nil
}
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0$!d"+((+3%*#d�+ !O

func NewGRPCServer(ctx context.Context, endpoints
 Endpoints) pb.VaultServer {
  return &grpcServer{
    hash: grpctransport.NewServer(
      ctx,
      endpoints.HashEndpoint,
      DecodeGRPCHashRequest,
      EncodeGRPCHashResponse,
    ),
    validate: grpctransport.NewServer(
      ctx,
      endpoints.ValidateEndpoint,
      DecodeGRPCValidateRequest,
      EncodeGRPCValidateResponse,
    ),
  }
}

�%'!d+1.d
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"1*�0%+*d0$�0d�+*0�%*/d0$!d!*0%.!05d+"d5+1.d)%�.+b/!.2%�!Pd".+)d0$!.!Nd5+1d��*d %#d +3*d%*0+
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�!d3%((d�1%( d1,d0$!dmaind"1*�0%+*d,%!�!d�5d,%!�!d%*/% !d�d*!3dmain.god"%(!d%*d0$!dvaultd
"+( !.Nd/0�.0%*#d3%0$d0$!d"�%.(5d�%#d(%/0d+"d%),+.0/O

import (
  "flag"
  "fmt"
  "log"
  "net"
  "net/http"
  "os"
  "os/signal"
  "syscall"
  "your/path/to/vault"
  "your/path/to/vault/pb"
  "golang.org/x/net/context"
  "google.golang.org/grpc"
)

�$!dyour/path/tod,.!"%4!/d/$+1( d�!d.!,(��! d3%0$d0$!d��01�(d.+10!d".+)d$GOPATHd0+
3$!.!d5+1.d,.+&!�0d%/Md��5d�00!*0%+*d0+d0$!d�+*0!40d%),+.0d0++Pd%0Y/d-1%0!d,+//%�(!d0$�0d5+1
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�+3Nd3!d3%((d,10d0+#!0$!.d+1.dmaind"1*�0%+*Pd.!)!)�!.d0$�0d�((d0$!d/!�0%+*/d"+((+3%*#d0$%/
+*!d#+d%*/% !d0$!d�+ 5d+"d0$!dmaind"1*�0%+*O

func main() {
  var (
    httpAddr = flag.String("http", ":8080",
      "http listen address")
    gRPCAddr = flag.String("grpc", ":8081",
      "gRPC listen address")
  )
  flag.Parse()
  ctx := context.Background()
  srv := vault.NewService()
  errChan := make(chan error)

�!d1/!d"(�#/d0+d�((+3d0$!d+,/d0!�)d0+d !�% !d3$%�$d!* ,+%*0/d3!d3%((d(%/0!*d+*d3$!*
!4,+/%*#d0$!d/!.2%�!d+*d0$!d*!03+.'Nd�10d,.+2% !d/!*/%�(!d !"�1(0/d+"d:8080d"+.d0$!
����_
���d/!.2!.d�* dO8081d"+.d0$!d#���d/!.2!.M

�!d0$!*d�.!�0!d�d*!3d�+*0!40d1/%*#d0$!dcontext.Background()d"1*�0%+*Nd3$%�$d.!01.*/d�
*+*b*%(Nd!),05d�+*0!40d0$�0d$�/d*+d��*�!(�0%+*d+.d !� (%*!d/,!�%"%! d�* d�+*0�%*/d*+d2�(1!/N
,!."!�0d"+.d0$!d��/!d�+*0!40d+"d�((d+"d+1.d/!.2%�!/Md�!-1!/0/d�* d)%  (!3�.!d�.!d".!!d0+d�.!�0!
*!3d�+*0!40d+�&!�0/d".+)d0$%/d+*!d%*d+. !.d0+d�  d.!-1!/0b/�+,! d �0�d+.d !� (%*!/M
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6!.+b�1""!.d�$�**!(Nd3$%�$d��*d0�'!d�*d!..+.d/$+1( d+*!d+��1.M

�!d3%((d*+3d�  d0$!d�+ !d0$�0d0.�,/d0!.)%*�0%+*d/%#*�(/dS/1�$d�/d�0.(dDd�Td�* d/!* /d�*
!..+.d +3*derrChanO

  go func() {
    c := make(chan os.Signal, 1)
    signal.Notify(c, syscall.SIGINT, syscall.SIGTERM)
    errChan <- fmt.Errorf("%s", <-c)
  }()


!.!Nd%*d�d*!3d#+.+10%*!Nd3!d�/'dsignal.Notifyd0+d0!((d1/d3$!*d3!d.!�!%2!d0$!dSIGINTd+.
SIGTERMd/%#*�(/Md�$!*d0$�0d$�,,!*/Nd0$!d/%#*�(d3%((d�!d/!*0d +3*d0$!dcd�$�**!(Nd�0d3$%�$
,+%*0d3!Y((d"+.)�0d%0d�/d�d/0.%*#dS%0/dString()d)!0$+ d3%((d�!d��((! TNd�* d3!d01.*d0$�0d%*0+
�*d!..+.Nd3$%�$d3!Y((d/!* d +3*derrChanNd.!/1(0%*#d%*d0$!d0!.)%*�0%+*d+"d0$!d,.+#.�)M
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  hashEndpoint := vault.MakeHashEndpoint(srv)
  validateEndpoint := vault.MakeValidateEndpoint(srv)
  endpoints := vault.Endpoints{
    HashEndpoint:     hashEndpoint,
    ValidateEndpoint: validateEndpoint,
  }
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  // HTTP transport
  go func() {
    log.Println("http:", *httpAddr)
    handler := vault.NewHTTPServer(ctx, endpoints)
    errChan <- http.ListenAndServe(*httpAddr, handler)
  }()

�((d0$!d$!�25d(%"0%*#d$�/d�(.!� 5d�!!*d +*!d"+.d1/d%*d+1.d,��'�#!d�+ !d�5d	+d'%0Nd/+d3!d�.!
(!"0d3%0$d/%),(5d��((%*#d0$!dNewHTTPServerd"1*�0%+*Nd,�//%*#d%*d0$!d���'#.+1* d�+*0!40
�* d0$!d/!.2%�!d!* ,+%*0/d3!d3%/$d"+.d%0d0+d!4,+/!Nd�!"+.!d��((%*#d0$!d/0�* �. d(%�.�.5Y/
http.ListenAndServeNd3$%�$d!4,+/!/d0$!d$�* (!.d"1*�0%+*�(%05d%*d0$!d/,!�%"%! 
httpAddrMd�"d�*d!..+.d+��1./Nd3!d/!* d%0d +3*d0$!d!..+.d�$�**!(M



�%�.+_/!.2%�!/`%*`	+`3%0$`0$!`	+`'%0`�.�)!3+.'

S`:8@`T

5XQQLQJ�WKH�J53&�VHUYHU
�$!.!d%/d�d(%00(!d)+.!d3+.'d0+d +d%*d+. !.d0+d.1*d0$!d#���d/!.2!.Nd�10d%0d%/d/0%((d,.!005d/%),(!M
�!d)1/0d�.!�0!d�d(+3b(!2!(d���d*!03+.'d(%/0!*!.d�* d/!.2!d0$!d#���d/!.2!.d+2!.d0$�0Md�  
0$!d"+((+3%*#d�+ !d0+d0$!d)�%*d"1*�0%+*d�+ 5O

  go func() {
    listener, err := net.Listen("tcp", *gRPCAddr)
    if err != nil {
      errChan <- err
      return
    }
    log.Println("grpc:", *gRPCAddr)
    handler := vault.NewGRPCServer(ctx, endpoints)
    gRPCServer := grpc.NewServer()
    pb.RegisterVaultServer(gRPCServer, handler)
    errChan <- gRPCServer.Serve(listener)
  }()
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  log.Fatalln(<-errChan)
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func New(conn *grpc.ClientConn) vault.Service {
  var hashEndpoint = grpctransport.NewClient(
    conn, "Vault", "Hash",
    vault.EncodeGRPCHashRequest,
    vault.DecodeGRPCHashResponse,
    pb.HashResponse{},
  ).Endpoint()
  var validateEndpoint = grpctransport.NewClient(
    conn, "Vault", "Validate",
    vault.EncodeGRPCValidateRequest,
    vault.DecodeGRPCValidateResponse,
    pb.ValidateResponse{},
  ).Endpoint()
  return vault.Endpoints{
    HashEndpoint:     hashEndpoint,
    ValidateEndpoint: validateEndpoint,
  }
}
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func main() {
  var (
    grpcAddr = flag.String("addr", ":8081",
     "gRPC address")
  )
  flag.Parse()
  ctx := context.Background()
  conn, err := grpc.Dial(*grpcAddr, grpc.WithInsecure(),
  grpc.WithTimeout(1*time.Second))
  if err != nil {
    log.Fatalln("gRPC dial:", err)
  }
  defer conn.Close()
  vaultService := grpcclient.New(conn)
  args := flag.Args()
  var cmd string
  cmd, args = pop(args)
  switch cmd {
  case "hash":
    var password string
    password, args = pop(args)
    hash(ctx, vaultService, password)
  case "validate":
    var password, hash string
    password, args = pop(args)
    hash, args = pop(args)
    validate(ctx, vaultService, password, hash)
  default:
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    log.Fatalln("unknown command", cmd)
  }
}
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0�'!d!��$d�.#1)!*0d+""d0$!d/(%�!dS".+)d0$!d�!#%**%*#Td�* d�+*/1)!d0$!)d%*d�*d+. !.Nd3$%�$
3%((d$!(,d1/d !�% !d3$%�$d!4!�10%+*d"(+3d0+d0�'!d0$.+1#$d0$!d,.+#.�)Md�!Y.!d#+%*#d0+d�  d�
$!(,!.d"1*�0%+*d��((! dpopNd3$%�$d3%((d.!01.*d0$!d"%./0d%0!)Nd�* d0$!d/(%�!d3%0$d0$!d"%./0d%0!)
0.%))! M

�!Y((d3.%0!d�d-1%�'d1*%0d0!/0d0+d!*/1.!d0$�0d+1.dpopd"1*�0%+*d%/d3+.'%*#d�/d!4,!�0! Md�"d5+1
3+1( d(%'!d0+d0.5d�* d3.%0!d0$!d,+,d"1*�0%+*d5+1./!("Nd0$!*d5+1d/$+1( d +d0$�0d+*�!d0$!d0!/0
%/d%*d,(��!Md�!)!)�!.d0$�0d5+1d��*d.1*d0!/0/d�5d*�2%#�0%*#d0+d0$!d�,,.+,.%�0!d"+( !.d%*d�
0!.)%*�(d�* d!4!�10%*#d0$%/O

    JR�WHVW

�.!�0!d�d*!3d"%(!d%*/% !dvaultclid��((! dmain_test.god�* d�  d0$!d"+((+3%*#d0!/0
"1*�0%+*O

func TestPop(t *testing.T) {
  args := []string{"one", "two", "three"}
  var s string
  s, args = pop(args)
  if s != "one" {
    t.Errorf("unexpected "%s"", s)
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  }
  s, args = pop(args)
  if s != "two" {
    t.Errorf("unexpected "%s"", s)
  }
  s, args = pop(args)
  if s != "three" {
    t.Errorf("unexpected "%s"", s)
  }
  s, args = pop(args)
  if s != "" {
    t.Errorf("unexpected "%s"", s)
  }
}

�!d!4,!�0d!��$d��((d0+d,+,d0+d5%!( d0$!d*!40d%0!)d%*d0$!d/(%�!d�* d!),05d�.#1)!*0/d+*�!d0$!
/(%�!d%/d!),05M

�0d0$!d�+00+)d+"dmain.goNd�  d0$!dpopd"1*�0%+*O

func pop(s []string) (string, []string) {
  if len(s) == 0 {
    return "", s
  }
  return s[0], s[1:]
}

0DLQWDLQLQJ�JRRG�OLQH�RI�VLJKW�E\�H[WUDFWLQJ�FDVH
ERGLHV
�$!d+*(5d0$%*#d0$�0d.!)�%*/d"+.d1/d0+d +d%/d%),(!)!*0d0$!d$�/$d�* d2�(% �0!d)!0$+ /
.!"!..! d0+d%*d0$!d/3%0�$d/0�0!)!*0d/$+3*d!�.(%!.M

�!d�+1( d$�2!d!)�!  ! d0$%/d�+ !d%*/% !d0$!d/3%0�$d/0�0!)!*0d%0/!("Nd�10d0$�0d3+1( d)�'!
0$!d)�%*d"1*�0%+*d2!.5d %""%�1(0d0+d.!� d�* d�(/+d$% !d$�,,5d,�0$d!4!�10%+*d�0d %""!.!*0
%* !*0�0%+*d(!2!(/Nd/+)!0$%*#d3!d/$+1( d0.5d0+d�2+% M

�*/0!� Nd%0d%/d�d#++ d,.��0%�!d0+d$�2!d0$!d��/!/d%*/% !d0$!d/3%0�$d/0�0!)!*0d&1),d+10d0+d�
 ! %��0! d"1*�0%+*Nd0�'%*#d%*d�*5d�.#1)!*0/d%0d*!! /Md�* !.*!�0$d0$!d)�%*d"1*�0%+*Nd�  
0$!d"+((+3%*#d$�/$d�* d2�(% �0!d"1*�0%+*/O

func hash(ctx context.Context, service vault.Service,
  password string) {
  h, err := service.Hash(ctx, password)
  if err != nil {
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    log.Fatalln(err.Error())
  }
  fmt.Println(h)
}
func validate(ctx context.Context, service vault.Service,
  password, hash string) {
  valid, err := service.Validate(ctx, password, hash)
  if err != nil {
    log.Fatalln(err.Error())
  }
  if !valid {
    fmt.Println("invalid")
    os.Exit(1)
  }
  fmt.Println("valid")
}

�$!/!d"1*�0%+*/d/%),(5d��((d0$!d�,,.+,.%�0!d)!0$+ d+*d0$!d/!.2%�!Nd�* d !,!* %*#d+*d0$!
.!/1(0Nd(+#d+.d,.%*0d0$!d.!/1(0/d0+d0$!d�+*/+(!Md�"d0$!d2�(% �0!d)!0$+ d.!01.*/d"�(/!Nd0$!
,.+#.�)d3%((d!4%0d3%0$d�*d!4%0d�+ !d+"d:Nd/%*�!d*+*6!.+d)!�*/d�*d!..+.M
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�+d%*/0�((d0$!d0++(Nd3!d&1/0d$�2!d0+d*�2%#�0!d0+d0$!dvaultclid"+( !.d%*d�d0!.)%*�(d�* d05,!
0$%/O

    JR�LQVWDOO

�.+2% ! d0$!.!d�.!d*+d!..+./Nd0$!d,��'�#!d3%((d�!d�1%(0d�* d !,(+5! d0+d0$!d$GOPATH/bin
"+( !.Nd3$%�$d/$+1( d�(.!� 5d�!d(%/0! d%*d5+1.d$PATHd!*2%.+*)!*0d2�.%��(!Md�$%/d)!�*/d0$�0
0$!d0++(d%/d.!� 5d"+.d1/!d&1/0d(%'!d�d*+.)�(d�+))�* d%*d5+1.d0!.)%*�(M

�$!d*�)!d+"d0$!d�%*�.5d0$�0d%/d !,(+5! d3%((d)�0�$d0$!d"+( !.d*�)!Nd�* d0$%/d%/d3$5d3!
$�2!d�*d�  %0%+*�(d"+( !.d%*/% !d0$!dcmdd"+( !.d!2!*d%"d3!d�.!d+*(5d�1%( %*#d�d/%*#(!
�+))�* M

�*�!d5+1d$�2!d%*/0�((! d0$!d�+))�* Nd3!d��*d1/!d%0d0+d0!/0d0$!d#���d/!.2!.M
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!� d+2!.d0+dcmd/vaultdd�* d/0�.0d0$!d/!.2!.dS%"d%0d%/*Y0d�(.!� 5d.1**%*#Td�5d05,%*#d0$!
"+((+3%*#O
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�*d�*+0$!.d0!.)%*�(Nd(!0Y/d$�/$d�d,�//3+. d�5d05,%*#d0$%/O

    YDXOWFOL�KDVK�EODQFD

�+0!d0$�0d0$!d$�/$d%/d.!01.*! Md�+3d(!0Y/d2�(% �0!d0$%/d$�/$O

    YDXOWFOL�YDOLGDWH�EODQFD�3$67(B+$6+B+(5(

�$!d$�/$d)�5d�+*0�%*d/,!�%�(d�$�.��0!./d0$�0d%*0!."!.!d3%0$d5+1.d0!.)%*�(N
/+d5+1d/$+1( d!/��,!d0$!d/0.%*#d3%0$d-1+0!/d%"d.!-1%.! M
�*d�d���Nd"+.)�0d0$!d�.#1)!*0d3%0$d$'PASTE_HASH_HERE'd0+d,.+,!.(5
!/��,!d%0M
�*d�%* +3/Nd0.5d/1..+1* %*#d0$!d�.#1)!*0d3%0$d!4�(�)�0%+*d,+%*0/O
!PASTE_HASH_HERE!M

�"d5+1d#!0d0$!d,�//3+. d.%#$0Nd5+1Y((d*+0%�!d0$�0d5+1d/!!d0$!d3+. dvalidPd+0$!.3%/!Nd5+1Y((
/!!dinvalidM

5DWH�OLPLWLQJ�ZLWK�VHUYLFH�PLGGOHZDUH
�+3d0$�0d3!d$�2!d�1%(0d�d�+),(!0!d/!.2%�!Nd3!d�.!d#+%*#d0+d/!!d$+3d!�/5d%0d%/d0+d�  
)%  (!3�.!d0+d+1.d!* ,+%*0/d%*d+. !.d0+d!40!* d0$!d/!.2%�!d3%0$+10d0+1�$%*#d0$!d��01�(
%),(!)!*0�0%+*/d0$!)/!(2!/M

�*d.!�(b3+.( d/!.2%�!/Nd%0d%/d/!*/%�(!d0+d(%)%0d0$!d*1)�!.d+"d.!-1!/0/d%0d3%((d�00!),0d0+d$�* (!
/+d0$�0d0$!d/!.2%�!d +!/*Y0d#!0d+2!.3$!()! Md�$%/d��*d$�,,!*d%"d0$!d,.+�!//d*!! /d)+.!
)!)+.5d0$�*d%/d�2�%(��(!Nd+.d3!d)%#$0d*+0%�!d,!."+.)�*�!d !#.� �0%+*d%"d%0d!�0/d1,d0++
)1�$d+"d0$!d���Md�*d�d)%�.+b/!.2%�!d�.�$%0!�01.!Nd0$!d/0.�0!#5d0+d/+(2%*#d0$!/!d,.+�(!)/d%/
0+d�  d�*+0$!.d*+ !d�* d/,.!� d0$!d(+� Nd3$%�$d)!�*/d0$�0d3!d3�*0d!��$d%* %2% 1�(
%*/0�*�!d0+d�!d.�0!d(%)%0! M

�%*�!d3!d�.!d,.+2% %*#d0$!d�(%!*0Nd3!d/$+1( d�  d.�0!d(%)%0%*#d0$!.!Nd3$%�$d3+1( d,.!2!*0
0++d)�*5d.!-1!/0/d".+)d#!00%*#d+*d0$!d*!03+.'Md�10d%0d%/d�(/+d/!*/%�(!d0+d�  d.�0!d(%)%0%*#d0+
0$!d/!.2!.d%*d��/!d)�*5d�(%!*0/d�.!d0.5%*#d0+d���!//d0$!d/�)!d/!.2%�!/d�0d0$!d/�)!d0%)!M
�1�'%(5Nd!* ,+%*0/d%*d	+d'%0d�.!d1/! d"+.d�+0$d0$!d�(%!*0d�* d/!.2!.Nd/+d3!d��*d1/!d0$!d/�)!
�+ !d0+d�  d)%  (!3�.!d%*d�+0$d,(��!/M
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�!d�.!d#+%*#d0+d�  d�d�+'!*`�1�'!0b��/! d.�0!d(%)%0!.Nd3$%�$d5+1d��*d.!� d)+.!d��+10d�0dh
ttps://en.wikipedia.org/wiki/Token_bucketMd�$!d#15/d�0d�1&1d$�2!d3.%00!*d�d	+
%),(!)!*0�0%+*d0$�0d3!d��*d1/!d�5d%),+.0%*#dgithub.com/juju/ratelimitNd�* d	+d'%0
$�/d)%  (!3�.!d�1%(0d"+.d0$%/d2!.5d%),(!)!*0�0%+*Nd3$%�$d3%((d/�2!d1/d�d(+0d+"d0%)!d�* 
!""+.0M

�$!d#!*!.�(d% !�d%/d0$�0d3!d$�2!d�d�1�'!0d+"d0+'!*/Nd�* d!��$d.!-1!/0d3%((d*!! d�d0+'!*d%*
+. !.d0+d +d%0/d3+.'Md�"d0$!.!d�.!d*+d0+'!*/d%*d0$!d�1�'!0Nd3!d$�2!d.!��$! d+1.d(%)%0d�* d0$!
.!-1!/0d��**+0d�!d�+),(!0! Md�1�'!0/d.!"%((d+2!.d0%)!d�0d�d/,!�%"%�d%*0!.2�(M

�),+.0dgithub.com/juju/ratelimitd�* d�!"+.!d3!d�.!�0!d+1.dhashEndpointNd%*/!.0d0$!
"+((+3%*#d�+ !O

rlbucket := ratelimit.NewBucket(1*time.Second, 5)

�$!dNewBucketd"1*�0%+*d�.!�0!/d�d*!3d.�0!d(%)%0%*#d�1�'!0d0$�0d3%((d.!"%((d�0d�d.�0!d+"d+*!
0+'!*d,!.d/!�+* Nd1,d0+d�d)�4%)1)d+"d"%2!d0+'!*/Md�$!/!d*1)�!./d�.!d,.!005d/%((5d"+.d+1.
��/!Nd�10d3!d3�*0d0+d�!d��(!d0+d.!��$d+1.d(%)%0/d)�*1�((5d 1.%*#d0$!d !2!(+,)!*0M

�%*�!d0$!d	+d'%0dratelimitd,��'�#!d$�/d0$!d/�)!d*�)!d�/d0$!d�1&1d+*!Nd3!d�.!d#+%*#d0+
*!! d0+d%),+.0d%0d3%0$d�d %""!.!*0d*�)!O

import ratelimitkit "github.com/go-kit/kit/ratelimit"

0LGGOHZDUH�LQ�*R�NLW
�* ,+%*0d)%  (!3�.!d%*d	+d'%0d%/d/,!�%"%! d�5d0$!dendpoint.Middlewared"1*�0%+*d05,!O

type Middleware func(Endpoint) Endpoint

�d,%!�!d+"d)%  (!3�.!d%/d/%),(5d�d"1*�0%+*d0$�0d0�'!/dEndpointd�* d.!01.*/dEndpointM
�!)!)�!.d0$�0dEndpointd%/d�(/+d�d"1*�0%+*O

type Endpoint func(ctx context.Context, request
  interface{}) (response interface{}, err error)

�$%/d#!0/d�d(%00(!d�+*"1/%*#Nd�10d0$!5d�.!d0$!d/�)!d�/d0$!d3.�,,!./d3!d�1%(0d"+.
http.HandlerFuncMd�d)%  (!3�.!d"1*�0%+*d.!01.*/d�*dEndpointd"1*�0%+*d0$�0d +!/
/+)!0$%*#d�!"+.!d�* _+.d�"0!.d��((%*#d0$!dEndpointd�!%*#d3.�,,! Md�$!d�.#1)!*0/d,�//! 
%*0+d0$!d"1*�0%+*d0$�0d.!01.*/d0$!dMiddlewared�.!d�(+/1.! d%*Nd3$%�$d)!�*/d0$�0d0$!5d�.!
�2�%(��(!d0+d0$!d%**!.d�+ !dS2%�d�(+/1.!/Td3%0$+10d0$!d/0�0!d$�2%*#d0+d�!d/0+.! d�*53$!.!
!(/!M
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�!d�.!d#+%*#d0+d1/!d0$!dNewTokenBucketLimiterd)%  (!3�.!d".+)d	+d'%0Y/dratelimit
,��'�#!Nd�* d%"d3!d0�'!d�d(++'d�0d0$!d�+ !Nd3!Y((d/!!d$+3d%0d1/!/d�(+/1.!/d�* d.!01.*/
"1*�0%+*/d0+d%*&!�0d�d��((d0+d0$!d0+'!*d�1�'!0Y/dTakeAvailabled)!0$+ d�!"+.!d,�//%*#
!4!�10%+*d0+d0$!dnextd!* ,+%*0O

func NewTokenBucketLimiter(tb *ratelimit.Bucket)
  endpoint.Middleware {
  return func(next endpoint.Endpoint) endpoint.Endpoint {
    return func(ctx context.Context, request interface{})
    (interface{}, error) {
      if tb.TakeAvailable(1) == 0 {
        return nil, ErrLimited
      }
      return next(ctx, request)
    }
  }
}

�d,�00!.*d$�/d!)!.#! d3%0$%*d	+d'%0d3$!.!d5+1d+�0�%*d0$!d!* ,+%*0d�* d0$!*d,10d�((
)%  (!3�.!d� �,0�0%+*/d%*/% !d0$!%.d+3*d�(+�'d%))! %�0!(5d�"0!.3�. /Md�$!d.!01.*! 
"1*�0%+*d%/d#%2!*d0$!d!* ,+%*0d3$!*d%0d%/d��((! Nd�* d0$!d/�)!d2�.%��(!d%/d+2!.3.%00!*d3%0$
0$!d.!/1(0M

�+.d�d/%),(!d!4�),(!Nd�+*/% !.d0$%/d�+ !O

e := getEndpoint(srv)
{
  e = getSomeMiddleware()(e)
  e = getLoggingMiddleware(logger)(e)
  e = getAnotherMiddleware(something)(e)
}

�!d3%((d*+3d +d0$%/d"+.d+1.d!* ,+%*0/Pd1, �0!d0$!d�+ !d%*/% !d0$!d)�%*d"1*�0%+*d0+d�  d0$!
.�0!d(%)%0%*#d)%  (!3�.!O

  hashEndpoint := vault.MakeHashEndpoint(srv)
  {
    hashEndpoint = ratelimitkit.NewTokenBucketLimiter
     (rlbucket)(hashEndpoint)
  }
  validateEndpoint := vault.MakeValidateEndpoint(srv)
  {
    validateEndpoint = ratelimitkit.NewTokenBucketLimiter
     (rlbucket)(validateEndpoint)
  }
  endpoints := vault.Endpoints{
    HashEndpoint:     hashEndpoint,
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    ValidateEndpoint: validateEndpoint,
  }

�$!.!Y/d*+0$%*#d)1�$d0+d�$�*#!d$!.!Pd3!Y.!d&1/0d1, �0%*#d0$!dhashEndpointd�* 
validateEndpointd2�.%��(!/d�!"+.!d�//%#*%*#d0$!)d0+d0$!dvault.Endpointsd/0.1�0M
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  hashEndpoint := vault.MakeHashEndpoint(srv)
  {
    hashEndpoint = ratelimitkit.NewTokenBucketThrottler(rlbucket,
     time.Sleep)(hashEndpoint)
  }
  validateEndpoint := vault.MakeValidateEndpoint(srv)
  {
    validateEndpoint = ratelimitkit.NewTokenBucketThrottler(rlbucket,
      time.Sleep)(validateEndpoint)
  }
  endpoints := vault.Endpoints{
    HashEndpoint:     hashEndpoint,
    ValidateEndpoint: validateEndpoint,
  }
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FROM scratch
MAINTAINER Your Name <your@email.address>
ADD vaultd vaultd
EXPOSE 8080 8081
ENTRYPOINT ["/vaultd"]
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package main
import (
  "fmt"
)
func main() {
  return
  var name string
  name = "Mat"
  fmt.Println("Hello ", name)
}
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package main
import (
  "fmt"
)
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func main() {
  return
  var name string
  name = "Mat"
  fmt.Println("Hello ", name)
}
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import (
  "net/http"
  "sync"
)
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"on_save": [
  {
    "cmd": "gs9o_open",
    "args": {
      "run": ["sh", "go build . errors && go test -i && go test &&
       go vet && golint"],
      "focus_view": false
    }
  }
]
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