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Console Application Example
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.method private hidebysig static void Main(string[] args) cil managed {
.entrypoint
.custom instance void [mscorlib]System.STAThreadAttribute::.ctor() = ( 01 00 00 00 )

.maxstack 1

IL _0000: 1ldstr "Hello World"
IL _0005: call void [mscorlib]System.Console::WriteLine (string)
IL_000a: ret } // end of method Classl::Main

N 2.6 729819U09 Assembly CLI

Class Library

Class Library mmggm%gﬂiamammﬁ'ﬁu .NET Framework «'fiﬂu
#17 Class Library %fﬁ"ﬂLﬁumiﬁwmﬂlmﬂqﬁﬂﬁl’uﬁugm@hm U N5 1U-
@ou'lia msdadenugiudeya udu o 3 lugduuuvesmsdunendie
G?'fﬂ namespaces 1 System.* 130 Microsoft.* Eléﬁslu NET Framework 17 Class
Library 9z gnuiveomiluaosngulva) fie Base Class Library (BCL) tiag

Framework Class Library (FCL)



20
2.1.3 Simple Network Management Protocol

2.1.3.1 HeNuved Simple Network Management Protocol (Definition of SNMP)
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LSRR S
[=l|SnmpSharpNet Nameséace
AgentParameters Class ~

[+l AsnType Class

» AsyncRequestResult Enumeration
Authentication Class

» AuthenticationDigests Enumeration
AuthenticationMD5 Class

[#] AuthenticationSHA1 Class
Counter32 Class

[+] Counter64 Class

EndOfMibView Class
EthernetAddress Class
Gauge32 Class
IAgentParameters Interface

[# IAuthenticationDigest Interface
Integer32 Class

[# IpAddress Class
IPrivacyProtocol Interface
MsgFlags Class

MutableByte Class
NoSuchInstance Class

[# NoSuchObject Class

Null Class

[# OctetString Class

Oid Class

Opaque Class

Pdu Class

®» pduErrorStatus Enumeration

= PduType Enumeration
Privacy3DES Class

[# PrivacyAES Class

PrivacyAES128 Class =

MW 2.21 A10819 Class 71811 Library SNMPSharpNet
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Understanding Firm's Policies

Understanding the IT Technology Guide

Understanding how to use telephone

Office Map, Printer and Toner replacement

Understanding Computer Policies

Understanding Computer Inventory System

Inventory management practice

Joining a computer to domain

Understanding Bitlocker drive encryption

Computer deployment and Setting up new

computer

Understand seaithelpdesk roles and

responsibility

Response to seaithelpdesk roles
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uum?'im Multi-Function Device (MFD) nou w%’@uﬁ'w‘?qmwwﬁﬁmagﬁ%mﬂu
7' ilel sSNMP awsahio ]
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P Laserie 400 401ane THEKIGRIZGGSOT 1013110619
grem | et R o Web servces |
SNMP =

Warning: Changing these settings can potentially disrupt network functionality.

SNMPVV2

© Enable SNMPv1/v2 read-write access.
(® Enable SNMPV1/v2 read-only access (uses ‘public’ for the Get Community Name).
© Disable SNMPy1/v2

Set Communi ity Name: Replaces ‘public’
Confirm Set Community Name:
Get Communi ity Name:

Confirm Get Community Name:

Disable SNMPY T2 defaull Get and Set Community Name of ‘pubic’
8021 Authenfication

SNMPY3
Firewal

Enable SNMPV3

(Algorithm: MDS)

oee (Aigorithm: DES)

Context Name:
To enable or change an SHMPY3 setfing, values must be entered in al thres fiekds.

NN 3.1 1111819 SNMP Configuration Y04 HP
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START >

Get IP From Config
Flle

2 o Model Contain
Discover Target s =5 “Color’ ? ]

GetDataForm A
i secicop |
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et Mark |
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.1.1.8 —> FUJI XEROX ApeosPort-U C6685;ESS1.1.2.10T 67.25.8,.ADF 13.22
.16.4,B0O0OT 1.8.34.8JFI13.7.0,8SMI1.25.0.CNTS 2.0.3,Plugin 1.8.1
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> 34000 |
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31700
158508
113000
87010
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4.1.2 Budyaazuilalisunsa
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| MainProgram A |
Class
= Fields
EL SW_MINIMIZE
2
= Properties Reporting A
&, Reporting g
= Methods F. Reportingl & properties ‘ MailSender A
E’a GeifConsoIeWm... F_ MailSender *' MailSenderl Class
Ef’a Main = t
@, MinimizeConso... Methods = Methods
. @ ShowWindow | @ Report @ Mai
p, —

N 4.3 Class Diagram

File Edit Format View Help

k?xml version="1.8" encoding="utf-8" 2> »
<MFDs>

<IPs>»
@==
<ip device="FujiXerox"></ip>
<ip device="HP"></ip>
-

<ip device="FujiXerox"> <fip>
<ip device="FujiXerox"> <fip>
<ip device="FujiXerox"> </ip>»
<ip device="FujiXerox"> </ip>
<ip device="FujiXerox"> </ip>
<ip device="FujiXerox"> <fip>
<ip device="FujiXerox"> <fip>
<ip device="FujiXerox"> </ip>
<ip device="FujiXerox"> </ip>
<ip device="FujiXerox">» </ip>
<ip device="FujiXerox"> <fip>
<ip device="FujiXerox"> <fip>
<ip device="FujiXerox"> </ip>
<ip device="FujiXerox"> </ip>
<ip device="FujiXerox">» </ip>
<ip device="FujiXerox"> <fip>

MmN 4.4 moe1e 198 Config.xml
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Total Page

ApeosPort-V C6685 501047 | AIA 23th Audit (Staircase) | 119,567  printing...

vearorvcssss | corsse | in 250 e (s = G0l w0 | oo 2 [ o0 [0 5 [ w0 [ w0 [ w0 | iaszse]nina
[ovmes e

Apeosport-V Co685 501050 | A1A 23th Audit W] |[w|wo]n|a]ln]n]n] w [ w ]| 7 o 164,783 printing...
THEKKMFD23805 Apeosport-V Co685 S01321 | AlA 23th Filing 100 [ 100 | 70 | 0 | 83 |77 |® |sa 2| 10 | 75 | w00 | 75 20,308 Ready to print
THEKKHFD24803 Apeosport-V Co685 601227 | A1A 24 Audit 100 | 40 | 20 [ 70 [ 68 | 17|68 |68 68| 25 s | w0 | s 165,069 | prnt-User Acton
THEKKMFD24804 Apeosport-V Co685 601471 | A1A 24th Audit 6 [ 100 | 70 [ 80 [ 76 [0 76 | 76|76 | 25 o 75 o 222,353 rinting...
THEKKHFD25A03 Apeosport-V Co685 601235 | Ala 25th TAX 10| 20 | 20 [0 | o1 et || 75 | 100 | 7 50 162,516 prnt-User Acton

rvearorvcssss | “oorrr |z oo R 7o [ o0 [ 76 ] 46 [ [ [ 76| oo | w0 | 5 | aw 577 ey o i

Apeosport-y Cooss 601276 | Ala 25th Gs 00| 100 | o0 | 00 | » [ ||| o 3 50 o 201,639 rinting...
THEKKHFD26A01 Apeosport-v 7785 601334 | AlA 26th HR & Marketing 200 | 60 | 80 | 40 | 56 | 2156|5656 | so | 100 | 10 | 100 220,404 prnting...
THEKKHFD26A03 Apeosport-v C6685 601785 | AlA 26th GS 100 | 30 | 100 | 100 | s |50 | @8 |68 | 0 75 | w0 | o 17,650] scan-user Action

Apeosport-v C6685 601767 | A1A 26th Finance 200 [130 | 100 | 100 | 88 | 77 | 88 | s | 88 | 25 5 | w0 | o 24,775 Scan-ser Action
THEKKHFD27A01 Apeosport-v C6685 501794 | Alh 27th Reception 200 | 0 | 100 [ 100 | 50 [ o2 |90 [0 0| 100 | 100 | 75 | 100 5,551 printing...
THEKKHFD27B01 Apeosport-v Cosss 601793 | Aln 27th ERS 0 | 100 | 50 | 62 |6 |62 |62|62| w0 7 7 | w0 96,921 rinting...
THEKKHFD27B02 Apeosport-v Cosss 601789 | Ala 27th ERS 100 w0 | 80 | s | e |62 |m|m| 7 o 00 | 10 35,532  Ready to print
THEKKHFD24A01 Apeosport-v Co685 601425 | AIA 24th AUD (Staircase) w0 |00 | s0 | 70 | 74 |96 | 74| || 5 | w00 | 7 7 269,727 printing...
THBKIHFD24A02 Apeosport-V C685 601326 | AIA 24th AUD (Staircase) 00| 90 | 70 | w0 | 7 |25 |7 |72 |7 | s 7 7 7 147,127 Ready to print
THBKHFD25A01 Apeosport-V G685 601226 | A1A 25th 8PS 100 [0500] 60 | 49 |61 | a9 [a9 |40 | s 5 | w0 | so 230,201 prnt-User Action

Apeosport-V Co6s5 cotat1 | wn2sth eps 50 [100 [ 10| 70| e [1]|e2]|e]e [0 2 75 7 136,610] Scan-User Action

Toner Cartridge

THEKKPRN23AUDSL HP Laserdet 400 M401dn VNH4803200 133,540 Black Cartrdae HP CF280X ) Ready
THEKKPRN23STYOL HP Laserlet 400 M401dne NHAL10875 5,429 Black Cartrdge HP CF280 12 Sleep mode is on.
THEKKPRN23STXOL HP Laserlet 400 H401dne VNHAL10875 5,429 Black Cartrdae HP CF280X 12 Sleen mode is on.
THEKKPRN24AUDS2 HP Laserlet 400 M401dn nHaB03214 135,225  Black Cartridge HP CF280X s Ready
THEKKPRN25TAXS HP Laserlet 400 M401dne NHAL10875 5,565  Black Cartrdae P CF280 51 Standby mode s on.
[HeKxpr26ADHO0L HP Color LaserJet M651 IPCXHEC24Q 36,543 Black Cartridge 654X HP CF330X & Ready
Cvan Cartrida 654A HP CF331A s
Magenta Cartrdge 654A HP CF333A 4:
Vellow Cartrdae 654 HP CF3324 o7
[rHeKKPRN26ITCE HP Color Laserlet CP5520 Series oNexG1siz | 29,979 Black Cartridge 6504 HP CE270A %2 Sleep mode on
Cvan Cartridae 6504 HP CE271A %
Magenta Cartridge 6504 HP CE273A 25
Yellow Cartridae 6504 HP CE2724 66
10.131.106.19 Can't Connected
THEKKPRI26FINOL HP Laserlet M605 CNCXHES610 81,475  Black Cartridge 81 HP CF281 0 Ready
THEKKPRIZ4TPOL HP Laserjet M605 CNCxHBI51) 52,342 Black Cartrida 81X HP CF281X 2 Sleen mode on
THEKKPRN24TP02 HP LaserJet M60S CNOGE961K 148,677 | Black Cartridge 51 HP CF281X % Sleep mode on
HP Laseret 1605 CnCxHBss 1P 57.714] Black Cartridas 81X HP CF281X w0 57.00.05 Error
e e aaoszis 149,178 lack Cartdgs W 280X 34 SR
s e ST waionrs 6,00 ek carttaas v ez b S e
*Condition
[RR—p—— 100

B oy o or rum cartidge <= 10%
I Ay o orDrum Cartridge <= 5%
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9.1 MainProgram.cs

using System;

using System.Collections.Generic;
using System.Ling;

using System.Xml.Ling;

using System.Runtime.InteropServices;
using System.IO;

namespace MonitorProgram

{

class MainProgram

{
/* [D1llImport(“kernel32.d1l",
static extern bo FreeConsole

[D11Impor
public sta

D11Import(
tic ext

lotImplementedException(};



static void Main(string[] args)

{

MinimizeConsoleWindow();
var currentDirectory = Path.GetDirecto
Console.Title = "MFD Consumable Monito
Console.Writeline ("Multi-Fuction Dewi
/f  Thread.sleep(l80@);

Consocle.Writeline("\nLoading Config
Jf Thread.Sleep(180@);

ion.Assembly.GetExecutingAssembly (). Location);

ing Program”);

XDocument xDoc = XDocument.Load (ci
Console.Writeline("Loading Comple
Console.Writeline("using " + xDo

List¢string> Fuji_ip = new Lis
Console.WriteLine("\nObtaining
Jf Thread.Sleep(180@);
wvar xmlFujiIP = xDoc.Descend
.Eleme ")
Hll Attribut

vice").Value == "HP")



9.2 Reporting.cs

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Xml.Ling;
using System.Globalization;
using System.IO;

namespEce HMonltorProgram
i

class Reporting

{

onvert.ToDowble(=tring.Jain("", rmLewvel)};

internzl MailZender MailSender

toirectoryMame(System.Reflaction.Assembly.GetEs

.Load(currentDirectory + "\\Config.=ml");

onvert.ToDouble(=tring.Join("", omLevel)};




string sth = String.Jedn(™", tb);
Listedoubles 1d = new Listedoubles();

Fuji_ip.sort();
HP_ip.Sort();

StringBuilder sb = new StringSuilder();
sb.Append("<!DOCTYPE html><html><body style="margin:2epx’>");
sh.appendFormat(“<hl style="margin:2Bpx margin-bottom:18px’><img src="cid:Picl’ alt="Header’
sh.append("<br/>"};
sb.Append(“<table style='font-family:verdana;font-size:12px;text-align:center;border-collapse:co
sh.appendFormat(“<trr<th colspan=19 style='font-family:verdana;font-size:lzpx; -align:center, 3 & e;color::white;background-color:black;height:15px " »{8} </tha</tr>", sth);
sh.appendFormat(”<trr<th colspan=1% style="font-family:verdsna;font-size: ign ar g; color whi ground-color:black;height:15px">{8} </th></th>", DateTime.Now.Tostring{ dd/MM/yy HHImm:ss TT7));
f/Table Header
sh.AppendFormat(“<trr<th colspan=1% style="font-family:verdsna;font-zize: d-color:#BEBCEC ;height 1 25px; " »Fuji Xerox MFD : {B} devices</throftrs™, Fuji_ip.Count(});
sh.AppendFormat(“ctr style='background-color:#88A388; color white; "3<th ro 1 chu's ck; " sMadele/ths"+
“cth rowspan=2 style="border:lpx solid black;padding:Spx’> S/N </thx<tl border:1px solid black;background-color:#812169 >Toner Remaining (X)</th>"+
“cth rowspan=1 colspan=4 style='border:lpx solid black; ground-cola
“e¢th rowspan=1 colspan=4 style='"border:1px solid blaci 0
sh.appendFormat(“<tr style='background-color:#8BA3E8
“eth style='background-color:black;border:1px so!
“¢th style='background-color:magenta;border:1px color:#ATABAA; border:1px s0lid black;width:48px’»K</th>"+
"<th style='background-color:#A2DCFF;border:1px sclid bl ! d-color:#E3E4BD; border:1px solid black;width:a8px’>Y</th>™ +
“¢th style='background-color:#DaDeCE;border:1px solid b
“¢th style='background-color:#D8DECE; border:1px soli

thr<th rowspan=2 style='"border:1px solid black’»>Status</th></tr>");

-#DBDACE ; border:1px solid black;



for (int j = 8; j ¢ Fuji_ip.Count; j++)
{

Ipaddress ipa_fuji = new Ipaddress(Fuji_ip[§]);
UdpTarget target_fuji = new UdpTarget((IPAddress)ipa_fuji);
SecursAgentParametsrs SParam = new SecurefgentParameters();

/fneed to Discover targst first
if (ltarget_fuji.Discovery(sParam))

Console.WriteLine("Can’t discovering target™);
target_fuji.close();

Pdu pdu_fuji = new Pdu(};
pdu_fuji.Type = PduType.Get;

//setting DID

0id deName = new Did("1.3.6.1.2.1.1.5.8%);
pdu_fuji.vbList.Add{deName);

0id model = new 0id{"1.3.6.1.2.1.1.1.8"};
pdu_fuji.vbList.Add{model);

0id sn = new Did("1.3.6.1.2.1.43.5.1.1.17.1");
pdu_fuji.vbList.add(sn);

0id location = new 0id("1.3.6.
pdu_fuji.vbList. Add(locatd
0id upTimed = new Oid .3.87);
pdu_fuji.vbList

1.1.6.87);

0id cMax = new Did("™
pdu_fuji.vbList. Add({c
0id cCur = new Did("1.
pdu_Fuji.vbList.Add{cC
0d new Did(";
ist.ad




t result = (Snmpv3 titarget_fuji.Reguest{pdu_fuji, sParam};
foreach (vb v in result.ScopedPdu.vblList)

Console.Writeline("{8} -> {Z}", v.0Did.ToString{},
onstants.GetTypeName(v.value. Type), v.Value.Tostring());

}

string stSerial = result.Pdu.vblList["1.3.6.1.2.1.43.5.1.1.17.1%].v¥alue. Tostring(};

string deModel = result.Pdu.vblList["1.3.6.1.2.1.1.1.8"].value.ToString();

double dcMax = © t.ToDouble{result.Pdu. vbList["1.3.6.1:2.0.43.11.1.1.8.1.4" ] .Value.ToString() ) ;
double dcCur = ToDouble{result.Pdu.VbList["1.3.6.1.2.0.43.11.1.1.9.1.4% ] .Value.ToString() ) ;
double dmMax t.ToDouble{result.Pdu.VbList["1.3.56.1.2.1.43.11.1.1.8.1.3"] .Value.ToString() };
double dmCur ToDouble{result.Pdu.vbList["1.3.56.1.2.3.43.11.1.1.9.1.37] .value.Tostring());
double dyMax = t.ToDouble{result.Pdu.VvbList["1.3.6.2.2.2.43.31.3.1.8.1.7"] .Value.ToString()};
double dyCur = ToDouble{result.Pdu.vbList["1.3.6.1.2.1.43.11.1.1.9.1.7" ] .Value.Tostring() };
double dklMax = Double(result .Pdu.wbList["1.3.6.1.2.1.43.11.1.1.8.1.38" ] .value.ToString());
double dkiCur = Double(result.Pdu.wbList["1.3.6.1.2.1.43.11.1.1.9.1.38" ] .Value. ToString());
double dkamax = Oouble(result .Pdu.wbList[71.3.6.2.2.1.43.11.1.1.8.1.31"] .value.Tostring());
double dk2Cur oDouble(result .Pdu.wbList[™1.3.6.1.2.1.43.11.1.3.9.1.31"].Value.TaString());
double dtlMax = ToDouble(result .Pdu.wbList[™1.3.6.1.2.1.43.8.2.1.9.1.17] .value.ToString() };
double dtiCur = t.ToDouble(result .Pdu.wbList[™1.3.6.1.2.1.43.8.2.1.18.1.1"] . Value.Tastring{ ) );
double dtamax = .ToDouble(result .Pdu.vbList["1.3.6.1.2.1.43.8.2.1.9.1.2"] .value.Tostring()};
double dt2Cur cnvert. ToDouble(result .Pdu.wbList[™1.3.6.1.2.1.43.8.2.1.18.1.2" ] .Value.Tostring{});
double dt3Max = vert.ToDouble(result .Pdu.WbList["1.3.6.1.2.1.43.8.2.1.9.1.3" ] .Value.ToString() };
double dt3Cur = rit.ToDouble(result.Pdu.WbList[™1.3.6.1.2.1.43.8.2.1.18.1.3"].Value.ToString(});
double dtamax = rt.ToDouble(result .Pdu.vbList][™1.3.6.1.2.1.43.8.2.1.9.1.4"] .Value.Tostring()};
double dtacur = vert.ToDouble(result.Pdu.wbLizt["1.3.6.1.2.1.43.8.2.1.18.1.4" ] .value.Tostring(} );
double dkDrumMax = Convert.ToDouble(result.Pdu.vbList["1.3.6.1.2.1.43.11.1.1.8.1.6"].Walue.ToString{});
double dkDrumCur = Convert.ToDouble(result.Pdu.vbList["1.3.6.1.2.1.43.11.1.1.9.1.6"].value.Tostring(});
double deDrumMax = Convert.ToDouble(result.Pdu.vbList[™1.3.6.1.2.1.43.11.1.1.8.1.9"].value.Tostring(});
double deDrumCur = Convert.ToDouble(result.Pdu.VbList["1.3.6.1.2.1.43.11.1.1.5.1.9"] .value.TaString{});
double deDrumMax = Conwvert.ToDouble(result.Pdu.vblist[™1.3.6.1.2.1.43.11.1.1.8.1.8"].value.Tostring(});
double deDrumCur onwert.ToDouble(result.Pdu.vblist["1.3.6.1.2.1.43.11.1.1.9.1.8"] .value. Tostring{});
double dyDrumMax = Convert.ToDouble(result.Pdu.vblist["1.3.6.1.2.1.43.11.1.1.5.1.7"].value.Tostring{});
double dyDrumCur = Convert.ToDouble(result.Pdu.vbList[™1.3.6.1.2.1.43.11.1.1.9.1.7"].valve.Tostring(});

string ProtMsg =
Sfif Toner level
/{#BEBCZS

below the le

string[] color = mew string[] { "black™, "white", "whit=",
string[] DrumColor = new string[] { "white", "white®, “white",
string[] TrayColor = new string[] { "white", “white",
string fcoler = “black™;

string[] fontColor

"white™, "white",
“white", };
“white”, “white” };

result.Pdu.vbList["1.3.6.1.2.1.43.16.5.1.2.1.1"] .value.Tastring{};
1 from config text will write in red color

"white” };

new string[] { "black”, "black™, “black”, "black”, "black™, “black™, "black", "black™, "black™, "black", "black™, “black™, "black" };

if ((dklCuwr / dklMax) * 188 <= Convert.ToInmt32(OrangeMark}) { color[B] = "#FFCBE8™; color[1] = "#FFCEE8”; ]

if ({dk2Cur / dkZMax) * 188 <= Convert.ToInt32({OrangeMark}) { color[@] = "#FFCBEE™; color[2] = "#FFCEE8"; ]

if ({dcCur / dcMax) * 188 <= Convert.ToInt32(OrangeMark)) { color[8] = "sFFCE@B”; color[2] “#FFCEOB"; }

if ({dmCur / dmMax) * 188 <= Convert.ToInt32(OrangeMark)} { color[@] = "sFFCEe8”; color[4] = "#FFCEEE"; 1

if ({dyCur / dyMax) * 188 <= Convert.ToInt32(0OrangsMark))} { color[@] = "s#FFCE@B”; color[5] = "#FFCEDE"; ]

if ((dkDrusCur / dkDrumMax} * 188 <= Convert.ToInt32{OranesMark}} { DrumCclorl81

if ((dkDruscCur / dkDrumMax) * 188 <= Convert.ToInt3Z(0OrangsMark)) { DrumColor[8]

if ((dcoruscur / dcDrumMax) * 188 <= Convert.ToInt32(OrangeMark)) { DrumColor[1] =

if ((dmDrusCur / dmDrumMax) * 188 <= Convert.ToInt3Z2(OrangeMark)) { DrumCoclor[2]

if ({dyDrusCur / dyDrumMax) * 188 <= Convert.ToInt32(OrangsMark)) { DrumCclor[3] =

if ((dticur / dtlMax) * 188 <= Convert.ToInt32(OrangeMark)}) { TrayColor[8] = "#FFCE88

if ((dtzCur / dt2Max) ® 188 <= Convert.ToInt3Z(OrangeMark}) { TrayColor[1] Freas

if (({dtscur / dt3Max) * 188 <= Convert.ToInt3z(OrangeMark}) { TrayColor[z] FCeas

if ((dtacur / dtaMax) * 188 <= Convert.ToImt32(0rangeMark}) { TrayColor[3] = "#FFCE2E

if ((dkicur / dklMax) * 188 <= Convert.ToInt32(RedMark)) { color[B] "; color[1] = "#DAZ91CT; fontColor[8]
if ((dk2Cur / dk2Max) * 188 <= Convert.ToImt32(RedMark)}) { color[g] "; color[2] = T#DA291CT; fontColor[1]
if ({dcCur / decMax) * 188 <= t.ToInt32(RedMark)) { color[@] = "#DAZ91C"; color[3] = "#DA291C”; fontColor[2] =
if ((dmCur / dmMax) * 188 <= +.ToInt32(RedMark)) { color[@] = "#DAZ91C™; color[4] = "#DAZ91C"; fontColor[3] =
if ({dyCur / dyMax) * 108 <= t.ToInt32(RedMark)) { color[@] = "#DAZI1CT; color[S] = "#DAZILC"; fontCelor[4] =
if ((dkDrusCur / dkDrumMax) * Co t.ToInt32(RedMark)) { DrumColor[8] = "#DA291C"; fontColor[s] “white"; }
if ((dcorumCur / dcOrumMax) * t.ToInt32(RedMark)) { DrumColor[1] = © FontColor[s] “white"; }
if ((dmDrusCur / dmDrumMax) * t.ToInt32(RedMark)) { DrumColor[2] = " FontColor[7] “white"; }
if ((dyDrusCur /[ dyDrumMax) * t.ToInt32(RedMark)) { DrumColor[3] = "#DA291C"; fontColor[8] = "white”; }
if ((dtiCwr / dtlMax) * 188 < t.ToInt32(RedMark}) { TrayColor[8] = ; fontColor[8] = “black™; 1

if ((dt2Cwr / dt2Max) * 188 < ToInt32({RedMark}) { TrayColor[1] = ; fontColor[18] black"; }

if ({dt3Cur / dt3Max) * 199 < ToInt3z(RedMark}) { TrayColor[Z] = ; fontColor[11] “black™; }

if ((dtacwr / dtaMax) * 183 < t.ToImt32(RedMark}) { TrayColor[3] = ; fontColor[12] = "black™; }

double[] rem = { (dklCur / dklMax) =
if (ProtMsg == "~)
{

189, (dk2Cur / dk2Max) * 188, (dcCur

F doMax)

188, (dmCur / dmMax) * 188, (dyCur / dyMax) = 188 };

ProtMsg = “Ready”;
1



L slzl.umllslu']valugnﬁh—ux().
new uri (uriAUlL. substring(a));
string hostnase = uriaddress.nost;

string[] shostnams = hostname.Split(’.");

result.Pdu VBLIST[*1.3.6.1.2.1.1.5.8"] valneJnsrring()
sb.AppendFormat(“<tro<td style="color:

“<t3 style=border:1px salis macx-pamug-sp« )(x)qum style="bordar: 1.»( snl_m b;

olor:{19};text-decoration:nane >{1}</s></td>ctd style="border:1px solid black;padding:Spx >{Z}</td>"™s
+

<td sty 1px solid black;padding:spx;calor: {35} >{8}e/td5"+
“<td stylesbackground-color: (u},h:r-der']px s-:l:ui Elack;puding. spx;color- {35] )p
le=" {23} {37} >{8]
1 21px solid {38} >{3}s

snljﬂ'hla(k,paﬂdijg'ipx,iﬂ(lqmnli color: {26} ;color:{39}" ;background-color:{27}; color: {28} >{16}</1ds "+
2d lack;osdding:Sea;backeround-caler: (28} jcalor: (a1}
{2315

(;background-calar:{31}; colar: {44} 2{11}</td>"+
3
black;padding:S background-color {33} color-{25]
taxt-align:right; >{18}¢/ta" +
1efti 3 /a7)e/t0a et
13 Hclisdingt
, shostnans[3] ToUpper(), subdeModsl.Substrin
N L1.5.27].Value, (aKICur / dkbesx) ~ * 169, (dycur / dymax) = 109,
drmax) * 108, (dracur / dramax) * 188, (.kann- 7 dusmax) ¢
String.Format(Culturelnfo. InvarisntCulturs, "{; Convert. Toboub
¢ r[m)‘m,(ﬂmu(urldm)'m,(
[e], oruacelor[1],
Traycelar(el, Traycolor[al,
18], fonttolor[1],
8], fantcelor[7],
Fomscatorlie], fomccatan(i3], fonicalar(azl, Prrcnsg);

, result.Pdu.vbList]

)
or[1], color[2], color[3], color[4], color[s], Fcolor,
Traycataril,

(21, 31,

e (30 1= 5 1< remcount(); les)
I

1d.8dd(re=[1]);
+

catch

1
cansole writstine("Targ
sb.Appendrormat(~<tra<

</tr”, ipa_fuj
}
target_fuji.close();

catch

console.writeline( Target disco
sb.AppendFarmat("ctractd style="

Jrdra/Tra”, Fuii_ipli)

collapse;width: 1eek;margin:e 1opx’
border:lox solid black;border-collaps k
ths<th style=" hﬂnl!r 10% 50114 blaek;backgrouns-color:#9eA3Es
le="barger:1px soli
jge</tho<th style="| bnn:hr:lnx selid black; background-calor #2832
tr>");




for (int i =

{

8; i

try

ipa = new
ipa = new
target =

SecursfgentParameters sParam =

new UdpTarget{{IFPA

« HP_ip.count(); i++)

ddress(HP iolili:
ddress{HP_ip[il);
did

new Secu

if (ltarget.Discovery(sParam})

{
Can
target.Cloze();

}

sole.Writeline("Can’t

discovering target™);

Pdu pdu_hp = new Pdu();
pdu_hp.Type = PduType.Get;

Name = new Did("1.3.8.1.2.1.1.5.8%);

pdu_hp.vbList.add(Name);
id Model = new 0id{"1.3.6.1.2.1.43.5.1.1.16.1");
pdu_hp.vbList.add(model);

JS*0id cMax = new 0dd("1.3.5.1.2.1.43.11.1.1.8.1.27);
pdu_hp.wbList.add(cMax) ;

0id cCur =

new 0id("1.3.6.1.2.1.43.11.1.1.9.1.2");

pdu_hp. vbList.add{cCur);

0id mMax =

new 0id("1.3.6.1.2.1.43.11.1.1.8.1.3");

pdu_hp . vbList.Add(mMax) ;

Oid mCur =

new Oid("1.3.6.1.2.1.43.11.1.1.9.1.3");

pdu_hp.vbList.add(mCur);

0id yMax =

new 0id("1.3.6.1.2.1.43.11.1.1.8.1.4"

pdu_hp.vbList.add(yMax);

0id yCur = new 0id({"1.3.6.1.2.1.43.11.1.1.9.1.4"

pdu_hp.vbList. Add{yCur);*/

=Param.authPriv(“deloittedeloitte”™, Authsntic

sParam.Contextiame. Append( " Jetdirect™);

snmpv3Packet result

string String_sodel

{SnmpViPacket)target . Request(pdu_hp, sParam);

result.Pdu.vbList["1.3.6.1.2.1.43.5.1.1.16.17] .Value. ToString();

bool check = String_Model.Contains("Color™};

if (Check)
T
Did promsg = new 03d("1.3.5.1.2.1.43.16.5.1.2.1.1);
pdu_hp.VbList.Add(presg) ;
Did sn = new 3.5.1.2.1.03.5.1.1.37.17);

pdu_hp.VbList.Add(sn);

01d("1.3.5.1.2.
Add (kM)

.1.43.11.1.1.9.1..
L1.43.11010109.10

1.43.11.1.1.8.1.17);
-1.63.11.1.1.9.1.1%);

1.83.11.1.1.8.1.2°);

¥
Y

01d("1.3.6.1.2.1.45.11.1.1.8.1.37);

Add(mCur);

add(yMax)

add(ycur);

_Toner_padel);

pdu_hp.vbList.add(
oid M_toner_model =
pdu_hp.vbLizT.Add(m_Toner_madel);

Toner_madel.

new 016("1.3.6.1.2.1.43.11.1.1.6.1

1.3.6.1.2.1.83.11.1.1.9.1.3");
010(71.5.6.1.2.1.45.11.1.1.5.1.87);

14(71.3.6.1.2.1.43.11.1.1.9.1.4%);

new 01d("1.3.6.1.2.1.43.11.1.1.5.1.1");

K
= new 0id("1.3.6.1.2.1.43.11.1.1.6.1.2");
c

Did ¥_Toner Model = new 0id("1.3.6.1.2.1.23.11.1.1.6.1.4");

pdu_hp. VbLisT.add(¥_Toner_madel);

Did totalprint = new 0id("1.3.5.1.2.1.23.18.2.1.2.1.1");

pdu_hp.VbList.Add(tatalprint);
snmpvapacket result_afrer_check 1 = (snmpvs
string String Name =
string String sn =

double dkrem = (Convert.Tobouble(resul
double derem = (Convert.ToDouble(resu
double dhrem = (Convert.ToDoubls(resu
double drrem = (Convert.Toouble(resul

string String K wodel =
string String ¢ Wodel =
string String_m wodel =
string String ¥ ¥odel =

string Totalerint =

string Prothsg - result_sfter_check_L.Pdu.vblist[1.3.5

string[] fealor = { “black”, “black™, “black”

result_sfter_check 3
result_sfter_check 3
result_sfter_check_3
result_after_check_3

result_after_check 1.Pdu.vbList["1.3.6.

result_afrer_check 1.Pdu.vbList["1.3.6.1.2.1.4

-Pdu.vbLisT["1.3.6.1
-PdU.VBLIST["1.3.6.1.2.1.43.11.1.1.6.1.2
-Pdu.vbLiST["1.3.6.1
-Pdu.VBLIST["1.3.6.1

ket)target.Request(pdu_hp, sarsa);

result_after_check_1.Pdu.VbList["1.3.5.1.2.1.1.5.8"] .Value. Tastring(};

value.Tastring();

2.1.83.5.1.1.17.1"]

.ToDouble(result_sfter_check 1.Pdu

r_check_1.Pdu.WbList["1.3.6.1.2.1.43.11.1.1.9.1.1"].Value. ToString()) / Convert
(_1.POu.VbLiST["2.3.6.1.2.1.43.11.1.2.9.1.2" ] .value. Tostring()) / Convert.ToDouble(result_sfrer_check 1.Fdu
r_check_1.Pdu.wbList["1.3.6.1.2.1.43.11.1.1.9.1.3"].value.Tostring()) / rt.ToDouble(result_afrer_check_1.Pdu
ter_check 1.Pdu.vbList[72.3.6.1.2.1.43.11.1.1.9.1.4"] .value. Tostring(}) / .Tooouble(result_sfrer_check 1.Pdu

-value.Tostring();
-value.Tostring();
-2.1.43.11.2.1.6.1.3"] .value. Tostring();
11.1.1.6.1.4"] .value.Tostring();

+2.1.43.11.1.1.6.1.2

.2.1.43

2.10.2.1.4.1.1" ] .value . Testring();
1.2.1.43.15.5.1.2.1.1"] .value. Tastring();

black”, “black™ };

string[] bgeolor = { “white”, "white”, "white", “white” };

if (dkrem <= Convert.ToInt32(OrangsMark)) { fcolar(a]
if (dcrem .Tarntaz(orangemark)) { bgeolor[2]
iF (dmrem -TaIntz2(orangeMark)) { bgcalor[]
if (dvrem .TaIntaz(orangemark)) { bgcolor[a]
if (drrem .TaIntaz(Redwark)) { Fcalarfe] =

if (dCrem .TaIntzz(RedMark)) { Fcalor[z] =

if (drem .TaIntaz(Redmark)) { fealorfs] =

‘ToInt32(ReaMark)) { Fcalor[3]
.TaIntaz(Redmark)) { fcalor[a]

white
"white"; bgcolor[2]
white"; bgcolor[3] = "sDazeicT; }

.VbList["
.vbLisz["
.vbList["
.vbLisz["

"deloittedeloitte”, PrivacyProtocols.DES,

“deloittedeloitte”});

11.1.1.8.1.1"
11.1.1.8.1.2
11.1.1.8.1.3
11.1.1.8.1.4°

.value.Tostring()))
.value.Tostring(}))
.value.Testring{}})
.value.Tostring(}))




string String_TotalPrint = String.Format(Culturelnfo.Invarianttulture, "{8:%,#}" erint));

sb.Append(“ctrs");
sb.AppendFornat(“<td style="border:lox salid blackjtext-align:left sca href='{
“ctd style="border:1px salid -align: *»{z}eltdxad
sb.AppendFarmat(”<td style="border:lpx solid black;text-align:right;padding
“ctd style="border:1px solid black;background-color:{3};calor:{2};p

on:none; padding :Spx’ >{1}e/ar</td>"+
k'>{3}</td>", ("https://” + ipa), String Name, String Model, String_sn, fcolor[e]);
px solid black;text-zlign:left;padding:spx’ >{e}e/tds™+

derem, fcalor[1], bgeolor[e], string Toralprint);

sb.Appendrarmet(“<td style="border:lpx solid black;text-zlign:left;paddi
sb.Append(“</tr>");

S0 Append(TetraT);
sb.AppendFormat{~<td style="border:1px solid black;’ rowspan=3 colspan
“ctd style="border:1px sclid black;padding:Spx;text-align:left' {8
“ctd style="barder:1px solid black;'> ¢/tds>", String C_Model, dC
S0 Append(Te/traT);

background-caloricysn's </tds"+
d-colar:{3};color: {2}width=2%; padding:5px’ >{1}c/td>"+

sb.append("ctrs");
sb.AppendFarmat(”<td style="border:lpx solid black;background-col ext-align:lefr;padding:spx > {8} /Td>™+
“ctd style="border:lpx solid black;background-color:{3};caler black;'s </tds", String M Madel, dWrem, fcolor[3], bgcalor[21);

sb.Append (“</tr>");

sb.Append(etra");
sb.AppendFormat{~<td style="border:1px solid black;background spx;text-align:left >{B}</td>"+
“ctd style="barder:1px solid black;background-calor:{3}; ack;'> </td>", String_¥_model, dvrem, frolor[4], bgcalor[31);

sh.Append(“</tr>");

2lse

0id premsg = new Did("1.
pdu_hp.vbList.Add(proesg),
0id sn = new Did("1.3.6.1.;
o LvbList add(sn);

new 0id( 1.3,
st.Add (ke

value.Tostring(}) / Canvert.ToDaublel
.value.ToString(}) / Convert. Tﬂhﬁ]_!( =

17].value. Tostring();

1.value.Tostring();
£17.1"].value. ToString();

Lvalue. rnstrmg(),

2 px>{e}</td>", Praumsg);
end( " cftro %



Ipaddress ipa = new Ipaddress{me_ip[i]);
UdpTarget target = new UdpTarget((IPAddressl}ipal;

SecureAgentParameters parsm = new SecureAgentParamets
if (ltargeT.Discovery(param})
€

Conscle.writeLine( Discovery failsd. Unable To
carget.cClose();
return;

T

console.writeLinag™
Console.writeLine{param.EngineTime];
Consols writeline(param.EngineSo0Ts);
Console.writeLine{param.EngineTd);

consols.writerina(™

/7 opticonal: make sure no authentication or
s/ SecureagentParameters class (see giscove
-
param. authPriv(
"deloirtedeloitre”,
= - = . N
PrivacyProtocols.DES, ~deloittede:

-

7 Construct a Protocol Data Unit (PDU)
Pdu pdu = new Pdu(l;
£/ Set the request type (default is
pdu.Type = PduType B

/7 add varisbles ish To query
Sipdu. vbLisST . .1.2.1.43.5.1

5.1.2.1.1.

Bytes("deloittedeloitta”});

arget.ReguesT(pdu,

param);

“delsittedsloiTmeT)i:



result = (snmpyarackst)target.Request(pdu, param);
i (result 1= null)

if (result.Scopsdpdu.Type == POUTYRS.REpart)
1

Censole.Writeline("SNMPVE repart
Foreach (vb v in result.scopedrdu.vbList)
{

Consale.Writeline("{8} -> ({1}) {2}", v.0id.Tostring(),
SaspConstants.GetTypeName(v.Value. Type), v.value.ToString());
}
1
else

if (result.scopededu.Errarstatus == @)
{
Foreach (Vb v in result.Scopedpdu.vbList)

conzole.writeLina("{e} -> ({1})} {2}",
v.0id.Tostring() .
v.0id.Tostring(},

SnmpCanstants,GetTypeName(v.Value. Type), v.Value.ToString());

string String Model = result.Pou.VbList["1.3.5.1.2.1.25.3.2.1.3.1"
double direm = {Convart.TaDouble(rasult.Pdu.vbLEsT["1.3.6.1.2.1.2 /bLisT[*1.3.6.1.2.1.43.11.1.1.5.1.1"].valus. Tastring(}}) = 108;
string String K_Model = result.Pdu.Vblist[*1.3.6.1.2.1.43.11.1.1

string String Mame = result.Pdu.vbiist[*1.3.5.1.2.1.1.5.2"].
string string sn = result.Pdu.vbLEST["1.3.6.1.2.1.43.5.1.2.17.

string TotalPrint = result.Pdu.vbList[*1.3.6.1.2.1.43.10.2.1
string Protmsg = result.Pdu.vbList["1.3.6.1.2.1.43.15.5.1.2.
string[] feolor = { “black”, “black”, "black” };
string[] bgealor = { "white” ite" };

if (dkrem <= Conve

iF (dkrem = Cc

string String I

+ HP_ip[i]), String Madel, String sn);

padding:Spx'2ca href='{1}" style='color:black; text-decorationznone’>{8}s/:
H . "t ", WP_ip[i], (“hTTps://” +

Font-size:1epx’>*Condition</pa");
will send = notification emsil when cnly Toner cartridge level c= <span style="font-weight:!

collpase;font-size:18px’>ctroctd style='border:1px solid black;width:58px;background-colar: SFFCBOR">c/td>™
e <= cspan style=" i ; ", string.Join(™, omevel));

11apse:collpase;font-size:lepx’ ><tractd style='border:lpx solid black;width:sepx;background-color:#DAZILIC </ Td>"+
tridge < cspan styles’ s : *, String.Jein(", ratevel));




9.3 MailSender.cs

lusing System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Met.Mail;

using System.Xml.Ling;

using Sysben.ﬂet;l

using System.IO;

using System.Net.Mime;

namespace MonitorProgram

{

1 class MailSender

{

| public void Mail(StringBuilder sb,list<double> 1d)

{

84

var currentDirectory = Path.GetDirectoryMame ).Location);

X¥Document xDoc = XDocument.Load(currentDirec
var MailServer = xDoc.Descendants({"Settings
.Elements("MailServer")
JSelectie =» e.Va N

var user = XD "Settings",
-EL =t ials"

-Elements(
.Select(e

var pw = xDoc.
Elements

= String.Join("",

Join{("",pw}),

eViewFromString(sb.ToString(), null




string imgPath = currentDirectory + "\\lLogo_Bl:

/{ Create a LinkedResource object for each e
LinkedResource picl = new LinkedResource(imgl Image.lpeg);
picl.ContentId = "Picl™;

avHtml.LinkedResources.Add(picl);

ff Add the alternate views instead of usi
MailMessage mail = new MailMessage();
mail.IsBodyHtml = true;

mail.AlternateViews.Add(avHtml);
mail.From = new MailAddress(Sendersidc
/f mail.To.Add{"bmannaitham@deloitte.c
mail.Subject = String.Join("",tb);

for (int 1 = @8; i < MailRep_String
{

mail.To.Add(MailRep_String[i
¥

for (int

nCan"t Sending Email");
82);



Deloitte.

TH Printer Monitoring Report
03/10/16 11:14:54 AM

Fuji Xerox MFD : 20 devices

Toner Remaining (%)

THBEKKMFD23A01 ApeosPort-V C6685 601047 AIA 23th Audit (Staircase) 30 20 =1 77 42 77 77 77 100 100 100 100 119,567 | Printing...
ApeosPort-V C6685 601450 AIA 23th Audit (Staircase) 100 10 60 60 21 60 60 60 25 100 100 100 148,256 | Printing...
10.131.103.13 Can't Connected
THEKKMFD23B04 ApeosPort-V C6685 601050 ATA 23th Audit 100 60 60 40 73 23 73 73 73 100 100 75 [v] 164,783 | Printing...
THEKKMFD23B0S ApeosPort-V C6685 601321 AIA 23th Filing 100 100 70 o0 82 77 83 83 83 100 75 100 73 29,308 | Ready to print
THBKKMFD24B03 ApeosPort-V C6685 601227 ALA 24 Audit 100 40 20 70 68 17 63 68 68 25 50 100 75 185,069 | Print-User Action
THBEKKMFD24B04 ApeosPort-V C6685 601471 ATA 24th Audit 60 100 70 :10] 76 Qg 76 76 76 25 o 75 [v] 222,353 | Printing...
THEKKMFD235A02 ApeosPort-V C6685 601235 AIA 25th TAX 100 20 30 70 61 2 61 61 61 75 100 75 50 162,516 | Print-User Action
ApeosPort-V C6685 601277 AIA 25th Tax 100 10 70 90 76 m 76 76 76 100 100 75 100 87,977 | Ready to print
ApeosPort-V C6685 601276 AIA 25th GES 10 100 &0 =1 73 (1] 73 73 73 o o 50 [v] 201,639 | Printing...
THEKKMFD26A01 ApeosPort-V C7785 601334 AIA 26th HR & Marketing 100 60 80 40 56 21 56 56 56 50 100 100 100 220,404 | Printing...
THBKKMFD26A03 ApeosPort-V C6685 601785 AIA 26th GS 100 30 100 100 88 :10] 88 88 88 o 75 100 100 17,650 | Scan-User Action
ApeosPort-V C6685 601787 AIA 26th Finance 100 10 100 100 88 77 88 88 88 25 25 100 100 24,778 | Scan-User Action
THEKKMFD27A01 ApeosPort-V C6685 601794 AIA 27th Reception 100 80 100 100 90 92 1] o0 90 100 100 75 100 5,551 | Printing...
THBKKMFD27B01 ApeosPort-V C6685 601793 AIA 27th ERS 10 100 50 62 56 62 62 62 50 75 75 100 96,921 | Printing...
THBEKKMFD27B02 ApeosPort-V C6685 601789 AIA 27th ERS 100 60 =10 83 84 83 83 83 75 o 100 100 35,532 | Ready to print
THEKKMFD24A01 ApeosPort-V C6685 601425 AIA 24th AUD (Staircase) 40 100 50 70 74 oG 74 74 74 75 100 75 73 269,727 | Printing...
THBKKMFD24A02 ApeosPort-V C6685 601328 AIA 24th AUD (Staircase) 100 Q0 70 =10 77 25 77 77 77 75 75 75 75 147,127 | Ready to print
THBEKKMFD25A01 ApeosPort-V C6685 601228 AIA 25th BPS 100 10 60 49 61 49 49 49 75 25 100 50 230,201 | Print-User Action
ApeosPort-V C6685 601211 AIA 25th BPS 90 100 10 70 62 i8 62 62 62 0 25 75 73 136,610 | Scan-User Action

THBKKPRNZ3AUDS1 HP LaserJet 400 M401dn VNH4B03200 133,540 | Black Cartridae HP CF280X 43 Ready
THEKKPRN23STX0L1 HP LaserJet 400 M401dne VMNH4L10879 8,429 | Black Cartridge HP CF280X 12 Sleep mode is on.
THBKKPRNZ235TX01 HP Laserlet 400 M401dne VMNH4L 10879 8,429 | Black Cartridge HP CF280X 12 Sleep mode is on.
THBKKPRNZ4AUDS2 HP LaserJet 400 M401dn VNH4B03214 135,225 | Black Cartridge HP CF280X 45 Ready
THEKKPRNZ25TAXS1 HP Laserlet 400 M401dne VNH4L10875 8,565 | Black Cartridae HP CF280X 51 Standby mode is on
THEKKPRN26ADMOO1 HP Color Laserlet M651 JPCXHBC240Q 38,543 | Black Cartridge 654X HP CF330X 67 Ready

Cyan Cartridge 654A HP CF231A 45

_ Magenta Cartridge 654A HP CF233A 43

ellow Cartridae 6544 HP CF3324 97
THEKKPRM26ITC1 HP Color Laserlet CP5520 Series CNGXG1517] 29,979 | Black Cartridge 650A HP CE270A a2 Sleep mode on

Cyan Cartridge 6504 HP CE271A a4

Magenta Cartridge 650A HP CE2734A 25

vellow Cartridge 6504 HP CE272A 66
10.131.106.19 Can't Connected
THEKKPRMNZ2G6FINO1 HP Laserlat M605 CHNCXHB261Q 81,479 | Black Cartridge 81X HP CF281X a4 Ready
THEKKPRN24TPO1 HP Laserlet MG605 CMCXHB961] 82,342 | Black Cartridae 81X HP CF281X 44 Sleep mode on
THEKKPRN24TP0O2 HP Laserlet MG605 CNCXHBE961K 148,677 | Black Cartridge 81X HP CF281X 96 Sleep mode on
THEKKPRNZ4TPO3 HP Laserlet M605 CNCXHBS61P 67.714 | Black Cartridae 81X HP CF281X 40 57.00.05 Error
THEKKPRNZ4AUDSZ HP LaserJet 400 M401dn VNH4B03215 143,178 | Black Cartridge HP CF280X 34 Sleep mode is on.
THBKKPRNZ5FASS51 HP LaserJet 400 M401dne VNH4L10873 18,646 | Black Cartridae HP CF280X ag Standby mode is on.

*Condition

The system will send 2 notification email when cnly Toner cartridge level <= 1096

[ ] Any Toner or Drum Cartridgs <= 10%%

B - oner or Drum Cartridge <= S%






GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc.
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is

not allowed.

This version of the GNU Lesser General Public License incorporates the terms and conditions of version 3
of the GNU General Public

License, supplemented by the additional permissions listed below.

0. Additional Definitions.

As used herein, "this License" refers to version 3 of the GNU Lesser General Public License, and the "GNU

GPL" refers to version 3 of the GNU General Public License.

"The Library" refers to a covered work governed by this License, other than an Application or a Combined

Work as defined below.

An "Application" is any work that makes use of an interface provided by the Library, but which is not
otherwise based on the Library. Defining a subclass of a class defined by the Library is deemed a mode of

using an interface provided by the Library.

A "Combined Work" is a work produced by combining or linking an Application with the Library. The
particular version of the Library with which the Combined Work was made is also called the "Linked

Version".



The "Minimal Corresponding Source" for a Combined Work means the Corresponding Source for the
Combined Work, excluding any source code for portions of the Combined Work that, considered in

isolation, are based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the object code and/or source code
for the Application, including any data and utility programs needed for reproducing the Combined Work

from the Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License without being bound by section 3

of the GNU GPL.

2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, a facility refers to a function or data to be
supplied by an Application that uses the facility (other than as an argument passed when the facility is

invoked), then you may convey a copy of the modified version:

a) under this License, provided that you make a good faith effort to ensure that, in the event an
Application does not supply the function or data, the facility still operates, and performs whatever

part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of this License applicable to

that copy.



3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a header file that is part of the
Library. You may convey such object code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data structure layouts and accessors, or small macros, inline

functions and templates (ten or fewer lines in length), you do both of the following:

a) Give prominent notice with each copy of the object code that the Library is used in it and that

the Library and its use are covered by this License.

b) Accompany the object code with a copy of the GNU GPL and this license document.

4. Combined Works.

You may convey a Combined Work under terms of your choice that, taken together, effectively do not

restrict modification of the portions of the Library contained in the Combined Work and reverse engineering

for debugging such modifications, if you also do each of the following:

a) Give prominent notice with each copy of the Combined Work that the Library is used in it and

that the Library and its use are covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and this license document.

¢) For a Combined Work that displays copyright notices during execution, include the copyright

notice for the Library among these notices, as well as a reference directing the user to the copies of

the GNU GPL and this license document.



d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this License, and the
Corresponding Application Code in a form suitable for, and under terms that permit, the user to
recombine or relink the Application with a modified version of the Linked Version to produce a
modified Combined Work, in the manner specified by section 6 of the GNU GPL for conveying

Corresponding Source.

1) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism
is one that (a) uses at run time a copy of the Library already present on the user's computer
system, and (b) will operate properly with a modified version of the Library that is interface-

compatible with the Linked Version.

e) Provide Installation Information, but only if you would otherwise be required to provide such
information under section 6 of the GNU GPL, and only to the extent that such information is
necessary to install and execute a modified version of the Combined Work produced by
recombining or relinking the Application with a modified version of the Linked Version. (If you
use option 4d0, the Installation Information must accompany the Minimal Corresponding Source
and Corresponding Application Code. If you use option 4d1, you must provide the Installation
Information in the manner specified by section 6 of the GNU GPL for conveying Corresponding

Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the Library side by side in a single library together

with other library facilities that are not Applications and are not covered by this License, and convey such

a combined library under terms of your choice, if you do both of the following:



a) Accompany the combined library with a copy of the same work based on the Library,

uncombined with any other library facilities, conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it is a work based on the Library,

and explaining where to find the accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of the GNU Lesser General Public
License from time to time. Such new versions will be similar in spirit to the present version, but may differ

in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library as you received it specifies that a
certain numbered version of the GNU Lesser General Public License "or any later version" applies to it, you
have the option of following the terms and conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you received it does not specify a version
number of the GNU Lesser

General Public License, you may choose any version of the GNU Lesser General Public License ever

published by the Free Software Foundation.

Ifthe Library as you received it specifies that a proxy can decide whether future versions of the GNU Lesser
General Public License shall apply, that proxy's public statement of acceptance of any version is permanent
authorization for you to choose that version for the

Library.
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