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手機之自動以事件驅動指定轉接機制

ᏢғǺֆࡹᑣ 指Ꮴ௲௤Ǻ݅΋ѳറγ

୯立Ҭ通εᏢ網路π程ࣴ܌زᅺγ੤

ᄔ ा

指定轉接 (Call Forwarding)ࢂ΋໨໺಍ޑ電信୍ܺǶ၀୍ܺϢ೚٬用ޣஒ手機來電轉接

Կќ΋ঁ電話ဦዸǶՠࢂ指定轉接೭໨୍ܺሡा٬用ޣ手動Ӧѐ೛定啟用ࢂ܈取消Ǵ೭

೷ԋΑ٬用΢ӦόБߡǶှࣁ،ԜୢᚒǴҁጇ論文ଞჹ手機ᆄගрΑ΋ᅿ自動ޑȨ指定

轉接演算法ȩ(Call Forwarding AlgorithmǹCFA)Ƕѝाӧඵችࠠ手機΢य़Ӽး΋Ѝ CFA

೬ᡏǴӧ٤ࢌ事件วғਔǴٯӵ྽手機ක΢к電Ꮤ܈ᜢ機ਔǴջё自動啟用指定轉接೭

໨୍ܺǶԶ྽手機ܘନк電Ꮤ܈໒機ਔǴ߾ё以自動取消指定轉接೭໨୍ܺǶԜѦǴך

ॺΨவኧᏢ分析ǵኳᔕჴᡍᆶჴሞ測ໆ೭ΟБय़來ຑ՗Ȩ指定轉接演算法ȩޑਏૈǶך

ॺޑຑ՗指рȨ指定轉接演算法ȩࢂё以೏ჴሞᔈ用ӧ୘཰用೼΢ޑǶ

ᜢᗖӷǺ指定轉接Ǵ電信ǴUMTS
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Automatic Event-Triggered Call Forwarding

Mechanism for Mobile Phones

Student: Zheng-Han Wu Advisor: Dr. Yi-Bing Lin

Institute of Network Engineering

National Chiao Tung University

ABSTRACT

Call forwarding is a traditional telecom service that allows a user to forward incoming calls to

another telephone number. This service requires the user to manually activate and deactivate

the feature, and therefore may not be very convenient. This paper proposes an automatic Call

Forwarding Algorithm (CFA) for mobile phones. By installing a software in a smartphone, call

forwarding is automatically triggered (e.g., when the phone is plugged in a charger or is turned

off) or disabled (e.g., when the phone is unplugged from the charger or is turned on). We also

investigate the performance of CFA through analytic analysis, simulation, and measurement.

Our study indicates that CFA is very feasible for commercial usage.

Index Terms: Call Forwarding, mobile telecom, UMTS
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಄ဦᇥܴ

tcǺ 通話ၲډ໔႖ਔ໔ (inter-call arrival time)

taǺ CFA啟用程序之延遲ਔ໔

τcǺ CFA໒ۈ執行啟用程序ᆶΠ΋通來電ޑၲډ໔႖ਔ໔

pcǺ τc < taޑ機౗

TǺ ᘖॶߐ
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ಃ΋章 ᙁϟ

྽΋ঁ手機用ЊӣډৎਔǴдёૈ཮ஒдޑ手機 (User EquipmentǹUE)ᜢ機ࢂ܈ක

΢к電ᏔǶԜਔ೭ঁ٬用ޣᗨฅӧৎǴՠࢂдࠅԖёૈӢؒࣁԖࡑӧ手機߈ߕԶᏤठ

Αᅅ接電話ޑ௃ݩวғǶӧ೭ঁਢٯύǴଷӵձΓѺ來ޑ電話ૈ自動Ӧ೏轉接Կৎ္

ޑᚆ手機ၸᇻԶᅅ接Α電話Ƕ໺಍電信ࣁᗉխӢޣё以ᡣ٬用߾০機電話ၟ分機Ǵޑ

指定轉接୍ܺૈᡣ٬用ޣ手動ѐ೛定啟用Ǵՠࢂ೭手動೛定ޑБԄࢂ΋ၰࡐᅥ࿗ഞྠ

૶取消指定轉接೭໨בࣁόሡा指定轉接ਔǴдॺΨதத཮Ӣޣ程序ǶԜѦǴ྽٬用ޑ

೛定Զ೷ԋΑ手機ؒᒤ法҅தӦ接ԏ來電通話Ƕޑ୍ܺ

ॺගрΑ΋ঁȨ自動以事件᝻ว之指定轉接演算法ȩ(CallךΑှ،೭ঁୢᚒǴࣁ

Forwarding AlgorithmǹCFA)ޑ೬ᡏǶ٬用ޣё以ࡐᇸܰӦӧඵችࠠ手機΢ӼးԜ೬

ᡏǶԶЪךॺޑ೭ঁБ法ֹӄόሡाѐঅ׳ׯ動౜Ӹޑ電信網路೛ഢǶ

1.1 指定轉接演算法 (CFA)之概念

ॺ२Ӄϟಏך CFAޑ概念以ϷӧMicrosoft Windows CE (WinCE)ѳѠ΢ჴբ CFA

ޑॺךБ法Ƕޑ CFAБ法х֖以ΠѤঁ೽分Ǻ

Part 1. 偵測᝻ว事件: Ȩ྽手機ᜢ機ȩࢂ܈Ȩ྽手機ක΢к電Ꮤȩޑ事件วғਔǴCFA

程Ԅૈ自動Ӧ偵測೭٤᝻ว事件٠啟用指定轉接୍ܺǶךॺ٬用 WinCE ޑ

RegistryNotifyCallbackڄԄ [1]來ᅱ測電ԣރᄊǴ以ჴբ自動偵測᝻ว事件ޑф

ૈǶԜѦךॺΨёஒȨ手機ԏډ΋߾੝ਸᙁૻȩޑ௃ݩ྽բࢂќ΋ᅿ᝻ว事件 (೭

೽ҽ཮ӧಃѤ章ӆу以ϟಏ)Ƕ

Part 2. ᒧ᏷轉接ဦዸ (ջ手機來電཮೏轉接ԿԜ電話ဦዸ): ྽偵測ډ᝻ว事件ਔǴ手

機཮ᒧ᏷ჹᔈޑ轉接ဦዸ (forwarded-to number)ǶԶЪԜᒧ᏷ဦዸޑфૈΨё

以ᆶ定Տ୍ܺ (location service) མଛᔈ用Ƕٯӵৎ္০機ޑ電話ဦዸૈᆶৎޑ

1



Global Positioning System (GPS)定Տၗૻ଺ᖄ่ǶԜਔ手機ё以ᙖҗ Assisted GPS

(A-GPS)ள知Ҟ܌߻ӧޑՏ࿼Ǵ٠ਥᏵԜՏ࿼來ᒧ᏷ჹᔈޑ轉接ဦዸǶՠࢂ測ໆ

Տ࿼ਔޑᇤৡԖёૈᏤठ定Տόዴ定 (location ambiguity)ޑ௃ݩวғǶ೭ஒ٬ள

手機ᜤ以ൂவՏ࿼ၗૻ來ᒧ᏷轉接ဦዸǶ྽Ԝᅿ௃ݩวғਔǴ手機཮၌ୢ٬用

定ޑဦዸύᒧ取΋ঁ以྽଺轉接ဦዸǶଷӵؒԖวғ΢ॊޑவёૈޣǴፎ٬用ޣ

ՏᇤৡਔǴ手機߾ё以自動ᒧ᏷轉接ဦዸǴόሡाӆѐ၌ୢǵѺᘋ٬用ޣǶ

Part 3. 啟用指定轉接Ǻ ྽ᒧ᏷ӳ轉接ဦዸ之ࡕǴ手機ё以自動ӛ電信網路執行኱ྗޑ

指定轉接ຏн程序Ƕךॺ٬用WinCEޑ lineForwardڄԄ [1]來ჴբԜфૈǶ

Part 4. 取消指定轉接Ǻ ྽啟用指定轉接ޑ᝻ว事件消失ਔǴךॺሡा取消指定轉接೭

໨୍ܺǶٯӵ྽手機ܘନк電ᏔਔǴ手機཮自動ӛ電信網路執行኱ྗ指定轉接մ

ନ程序來取消指定轉接୍ܺǶӕ΢य़ޑ Part 3ǴךॺΨ٬ࢂ用 lineForwardڄԄ來

ჴբ取消指定轉接୍ܺޑфૈǶ

1.2 執行 CFA之電信網路環境

ޑॺ٬用ᙁϯך Universal Mobile Telecommunications System (UMTS) 網路架構來

ᖐٯᇥܴ指定轉接୍ܺࢂӵՖၮբޑ [2][3]ǶਥᏵკ 1.1 架構კǴ΋ঁ手機٬ޑ

用ޣ (UE1ǹკ 1.1 (1)) ᙖҗک୷ӦѠ໔ޑคጕ通ૻᆶ serving Mobile Switching Center

(MSC)/Visitor Location Register (VLRǹკ 1.1 (2))ೱ接Ǵ以接ڙ電信୍ܺǶMSCᆶ VLR

分ձॄೢೀ౛通話程序 (call processing)ᆶ行動ᆅ౛ (mobility management)Ƕ؂΋Ѝ手機

೿೏指ࢴΑ΋ঁ E.164行動電話ဦዸ ӵٯ) UE1ޑ 0911111111)ǴԶЪ؂΋ঁဦዸ೿཮

ჹᔈډ΋ঁ Gateway Mobile Switching Center (GMSCǹკ 1.1 (3))Ƕඤѡ話ᇥǴ؂΋通ኘ

Ѻ๏ UE1ޑ電話Ǵ೿཮Ӄ೏Ꮴӛ UE1܌ჹᔈޑ GMSCǶԜೀޑ Home Location Register

(HLRǹკ 1.1 ޑឦ܌߻Ҟޣ手機٬用ٮ΋ঁё以ගࢂ((4) MSC/VLRՏ࿼ޑၗ਑৤Ƕ

ԶMSC/GMSCೱ接ډϦӅ電話網路 (Public Switched Telephone NetworkǹPSTNǹკ 1.1

(5))ǶPSTN္य़ޑ Service Switching Points (SSPsǹკ 1.1 (6)ၟ ޑЍජ通話程序ࢂ߾((7)

電話Ҭඤ機Ƕ

୷ܭ೭஭架構კǴךॺှញ٬用ύ๮電信คచ件指定轉接୍ܺ (call forwarding

unconditional service) ޑ[3] CFAૻ৲ࢬ程 (Part 3.ᆶ Part 4.)Ƕ

2



(2) 

MSC/

VLR

(3) 

GMSC

(1) UE1

0911111111

(5) PSTN

(8) Phone1

031111111

(6) SSP1(7) SSP2

(9) Phone2

(4) HLR

კ 1.1: 指定轉接之網路架構კ

1.3 論文章節架構

ҁጇ論文ଞჹ手機ᆄගрΑ΋ᅿ自動ޑȨ指定轉接演算法ȩ(Call Forwarding

AlgorithmǹCFA)ǶךॺޑБ法ѝाӧඵችࠠ手機΢य़Ӽး΋Ѝ CFA೬ᡏǶ྽٤ࢌ事件

วғਔǴٯӵ྽手機ක΢к電Ꮤ܈ᜢ機ਔǴջё自動啟用指定轉接೭໨୍ܺǶԶ྽手機

ॺΨவኧᏢ分析ǵךё以自動取消指定轉接೭໨୍ܺǶԜѦǴ߾໒機ਔǴ܈ନк電Ꮤܘ

ኳᔕჴᡍᆶჴሞ測ໆ೭ΟБय़來ຑ՗Ȩ指定轉接演算法ȩޑਏૈǶךॺޑຑ՗指рȨ指

定轉接演算法ȩࢂё以೏ჴሞᔈ用ӧ୘཰用೼΢ޑǶҁ論文章節架構ඔॊӵΠǺ

1. ಃΒ章ϟಏ CFA之ૻ৲ࢬ程 (message flow)Ǵ٠以ኧᏢ分析 CFA之延遲ਔ໔Ƕ

2. ಃΟ章ϟಏ CFA通知程序ᆶ CFA啟用程序之失敗偵測Ǵ接๱ҭ以ኧᏢ分析௖૸

ਏૈǶځ

3. ಃѤ章ϟಏ CFAᆶًၩၗૻ (Telematics)之ᔈ用Ƕ

4. ಃϖ章ࣁҁጇ論文之ᕴ่Ǵ٠ගр҂來πբБӛǶ

3



ಃΒ章 CFA之ૻ৲ࢬ程 (Message Flow)

Ԝ章節ϟಏ CFA啟用程序 (activation procedure)ǵ來電通話建立程序 (incoming call

setup procedure)ǵᆶ取消程序 (deactivation procedure)ࢬ৲ૻޑ程Ƕךॺଷ೛ UE1 (user 1

ޑ UE)ς࿶ӼးΑ CFA೬ᡏǴ٠Ъᒧ᏷ Phone1 (user ০機ǹკޑ1 1.1 ޑ((8) 031111111

྽଺轉接ဦዸǶջ啟用指定轉接୍ܺ之ࡕǴUE1ޑ來電཮೏ᏤԿ Phone1Ƕ接๱ךॺ཮

௢Ꮴӧ CFA啟用程序ය໔วғ來電ޑ機౗Ǵ以ᢀჸ CFAਏૈǶ

2.1 CFA啟用程序 (Activation Procedure)

྽ user 1ஒ UE1ක΢к電ᏔਔǴUE1΢ޑ CFA程Ԅ཮偵測ډ電ԣރᄊςᡂࣁк電

ύǶ接๱ CFA啟用程序཮自動執行኱ྗ 3rd Generation Partnership Project (3GPP)指定

轉接ຏн程序 [3][4]Ƕךॺᙖҗკ 2.1ᆶΠॊ؁ٿᡯ來ᇥܴ CFA啟用程序Ǻ

Step A.1. ྽WinCE RegistryNotifyCallbackڄԄ偵測ډк電ރᄊਔǴCFA཮自動ኘѺ΋

੝ਸဦዸ **21*031111111#ǶԜೀޑ ဦ୍ܺޑύ๮電信คచ件指定轉接୍ܺࣁ21

ዸǶԶ 031111111ж߄轉接ဦዸǶځд電信཰ޑޣ指定轉接ኘဦБԄᜪ՟ǴԜೀ

൩όӭ଺ϟಏǶMSC/VLR (კ 1.1 (2))ᙖҗ Signaling System Number 7 (SS7)ޑ信з

MAP REGISTER SS requestଌ๏ HLR (კ 1.1 (4))΋指定轉接ຏнፎ؃Ƕ၀ፎ؃指

Ң UE1ा啟用คచ件指定轉接୍ܺǴ٠ஒ轉接ဦዸ೛定ࣁ 031111111Ƕ

Step A.2. HLRᔠࢗ UE1ࢂց೏Ϣ೚啟用指定轉接୍ܺǶଷӵϢ೚Ǵ߾ HLR཮ᓯӸ轉

接ဦዸǶ٠ӣ໺ SS7 MAP REGISTER SS responseǴ通知MSC/VLRԜຏн程序ԋ

фǶց߾ HLRӣ໺΋ᒱᇤૻ৲Ƕ

྽程序ԋфֹԋǴ܌Ԗ UE1ޑ來電೿཮೏轉接Կ Phone1Ƕ
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HLR

A.1 SS7 MAP_REGISTER_SS request

A.2 SS7 MAP_REGISTER_SS response

MSC/

VLR

0911111111 031111111

A.2 Call Forwarding Mapping

UE1

0911111111

კ 2.1: CFA啟用程序

2.2 來電通話建立程序 (Incoming Call Setup Procedure)

ӧ user 1啟用Α指定轉接୍ܺ之ࡕǴଷӵ user 2 (კ 2.2 (9))ኘѺ user 手機ဦዸޑ1

091111111ǴԜਔޑ通話建立程序ӵӕკ 2.2ᆶΠӈ؁ᡯᇥܴǺ

Step B.1. SSP2 (კ 1.1 (7))วр SS7信з Initial Address Message (IAM)ૻ৲๏ 091111111

(UE1)ჹᔈޑ GMSC (კ 1.1 (3))Ƕ

Step B.2. GMSCᙖҗ SS7 MAP SEND ROUTING INFORMATION requestӛ HLR၌ୢ

Ԝ通通話ޑ路җ (routing)ၗૻǶ

Step B.3. HLRӣᙟ΋ SS7 MAP SEND ROUTING INFORMATION responseǶԜૻ৲х

୍֖ܺ轉接ဦዸ 031111111 (Phone1)ޑ SSP1ޑ routing number (SS7Ӧ֟)Ƕ

Step B.4. GMSCע SS7 IAMૻ৲轉ଌ๏ SPP1Ƕ

Step B.5. SSP1ჹ Phone1᎜ႍǴ٠Ъஒ SS7 Address Complete Message (ACM)ૻ৲࿶җ

GMSCӣ໺๏ SSP2Ƕ
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Step B.6. ྽ user 1接ଆ Phone1ǴSSP1ஒ SS7 Answer Message (ANM)ૻ৲࿶җ GMSC

ଌ๏ SSP2Ƕ

ӧ Step B.6ֹԋࡕǴuser 1ᆶ user 2電話ς接通Ǵ໒ۈ཮話Ƕ

B.1 SS7 IAM

B.4 SS7 IAM

B.3 SS7 MAP_SEND_ROUTING

_INFOMATION response

B.5 SS7 ACM

B.5 SS7 ACM

B.6 SS7 ANM

B.6 SS7 ANM

Conversation

B.2 SS7 MAP_SEND_ROUTING

_INFOMATION request

SSP2 SSP1GMSC

0911111111 031111111

Call Forwarding Mapping

HLR

Phone2 Phone1

031111111

კ 2.2: 來電通話建立程序
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2.3 CFA取消程序 (Deactivation Procedure)

྽ user ନܘ1 UE1ޑк電ᏔਔǴUE1΢ޑ CFA程Ԅ཮偵測ډԜ事件٠自動執行

CFA取消程序ǶԜ CFA取消程序߯٩Ᏽ 3GPP指定轉接մନ程序 [3][4]來取消指定轉

接୍ܺǶךॺ以კ 2.3ၟ以Π؁ٿᡯ來ϟಏ CFA取消程序Ǻ

Step C.1. ᆶ Step A.1࣬՟Ǵ྽WinCE RegistryNotifyCallbackڄԄ偵測ܘډନ UE1к電

Ꮤޑ᝻ว事件ਔǴUE1ޑ CFA程Ԅ཮自動ኘѺ ##21#Ԝ੝ਸဦዸǶ接๱ MSC/

VLRଌ SS7 MAP ERASE SS request๏ HLRǴ指Ң UE1གྷा取消指定轉接୍ܺǶ

Step C.2. HLR౽ନ UE1ჹᔈޑ轉接ဦዸǴ٠ӣᙟ SS7 MAP ERASE SS response֋知

Ԝմନ程序ԋфǶ

ӧ CFA取消ֹԋࡕǴ܌Ԗ UE1ޑ來電ό཮ӆ轉接Կ Phone1ǴԶ཮ࡠൺᏤӛ UE1Ƕ

C.1 SS7 MAP_ERASE_SS request

C.2 SS7 MAP_ERASE_SS response

HLR

MSC/

VLR

UE1

0911111111

კ 2.3: CFA取消程序
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2.4 CFA延遲分析

User 1ஒ UE1ක΢к電Ꮤ之ࡕǴд཮ᇡࣁ UE1ޑ來電཮೏轉接Կ Phone1ǶฅԶ

來電Ԗёૈӧ CFAֹԋ啟用程序߻൩ၲډ UE1Ƕӧ೭ঁਢٯύǴଷӵ user 1Ⴃය྽

Ԗ來電ਔ Phone1཮ៜႍǴ߾дό཮ჸ᝺ډԜ通 UE1ޑ來電Ƕډޔ user ନܘ1 UE1ޑ

к電ᏔਔǴдω཮ว౜ᅅ接ΑԜ通電話Ƕךॺ཮以ኧᏢ分析᛾ܴǴӢࣁ΢ॊ௃ݩԶว

ғ҂接來電ޑ機౗ߚࢂதեޑǴӢԜё以೏۹ౣǶԜѦǴךॺΨё以٬用΋通知機制

(notification mechanism)來ှ،ԜୢᚒǶךॺӧಃΟ章ӆу以ϟಏԜ通知機制Ƕ

ଷ೛ pc 來電ӧࣁ CFA啟用程序執行ਔ (ӧ 3GPP指定轉接ຏн程序ֹԋၲډ(߻

UE1ޑ機౗ǶܴࡐᡉӦǴჹ٬用ޣ來ᇥǴ pcॶຫλຫӳǶ

tc

Call arrives Call arrives

CFA activation starts CFA activation ends 

ta

time
τc

კ 2.4: ௢Ꮴ pc之ਔ໔კ

კ 2.4ᡉҢ௢Ꮴ pcޑਔ໔კǶଷ೛ tcࣁ通話ၲډ໔႖ਔ໔ (inter-call arrival time)Ъ

ta ࣁ CFA啟用程序 (კ ޑ2.1 Step A.1-A.2)之延遲ਔ໔Ƕ߾ τc ࣁ CFA໒ۈ執行啟用程

序ᆶΠ΋通來電ޑၲډ໔႖ਔ໔ǶךॺᆀԜ τc ഭᎩਔ໔ޑ໔႖ਔ໔ၲډ通話ࣁ (excess

life)Ƕࡺ pcࣁ τc < taޑ機౗Ƕ

ଷ೛ tcࢂѳ֡ॶ (mean)ࣁ 1/λޑ指ኧ分թ (exponential distribution)Ǵջ來電ၲډ௃

ၸ程݊ۦࣁݩ (Poisson process)ǶЪ taࣁҺ΋ᒿ機分թ (arbitrary distribution)Ǵځஏڄࡋ

ኧ (density function)ᆶ܎ද܎ථ轉ඤ (Laplace transform)分ձࣁ fa(·)ᆶ f ∗
a (s)ǶਥᏵ指ኧ

分թޑค૶Ꮻ (memoryless)੝܄Ǵ τc ک tc ॺёךӕ΋ঁ指ኧ分թǶࣁ分թ࣬ӕǴࣣޑ

8



以௢Ꮴ pcࣁǺ

pc = Pr[τc < ta]

=

∫ ∞

ta=0

fa(ta)

∫ ta

τc=0

λe−λτcdτcdta

= 1− f ∗
a (λ) (2.1)

ଷӵ ta ՚ଭᒿ機ᡂኧࣁ (Gamma random variable)Ǵ܎ځ߾ද܎ථ轉ඤࣁ f ∗
a (s) =(

µ

s+ µ

)k

ǶԜೀޑ k ኧୖރ׎ࣁ (shape parameter)ǴԶ µࣁೲ౗ୖኧ (rate parameter)Ƕ

Б程Ԅ߾ (2.1)ё以ׯቪࣁ

pc = 1−
(

µ

λ+ µ

)k

(2.2)

ॺ٬用՚ଭ分թך (Gamma distribution)ࢂӢࣁԜ分թӧ電信ኳࠠ (telecommodeling)

ύ೏ቶݱӦ٬用 (ፎـ [5][6]ᆶୖځԵ文᝘)Ƕךॺ٬用ᆾӦьᛥኳᔕ法 (Monte Carlo

simulation)來ᡍ᛾Б程Ԅ (2.2)ǶԜኳᔕ法ౢғ延遲ਔ໔ τc ᆶ taǴӆᙖҗКၨԜΒᅿ延

遲ਔ໔ࡋߏޑ來ளр pc ॶǶԜኳᔕჴᡍᡉҢБ程Ԅޑ (2.2)ᆶኳᔕ่݀ޑᇤৡӧ 0.2%

以ϣǶ

ॺΨ測ໆΑύ๮電信୘用ך UMTSس಍ޑ taॶǶךॺӧ΋ࠠဦࣁ CHT 9110ǵբ཰

Microsoftࣁ಍س Windows Mobile ඵችࠠ手機΢य़Ӽးޑ6.0 CFA೬ᡏǶᙖҗ執行 3000

ԛ以΢ CFA啟用程序來ԏ໣延遲ਔ໔ taǶךॺளډ taޑѳ֡ॶ E[ta] = 7.88266ࣾǴځ

ᡂ౦ኧ (variance)ࣁ Va = E[t2a]− E[ta]
2 = 0.0139717E[ta]

಍ीॶǶޑ2

ਥᏵ測ໆޑډѳ֡ॶ E[ta] (ջ 7.88266ࣾ)Ǵךॺଷ೛ 100E[ta] ≤ E[tc] ≤ 1000E[ta]

(ջ通話ၲډ໔႖ਔ໔ጄൎεऊࣁ 13分ដԿ 2.18λਔ)Ƕკ 2.5٩Ᏽ E[tc]/E[ta]ᆶ Va

ޑॶ኱Ңрჹᔈޑ pc ॶ (來電ӧ CFA啟用程序ֹԋၲډ߻ UE1ޑ機౗)ǶԜკᡉҢ྽

E[tc]/E[ta]ቚуਔ pc ཮෧ϿǶ೭่݀ࡐ৒ܰ൩ё࣮рǶԜѦךॺΨᢀჸډ྽ Va ቚу

ਔ pc ҭ཮෧ϿǶ೭΋่݀߾ό࣮ܰрǶ以ΠךॺჹԜ౜ຝу以ᇥܴǶଞჹ΋ঁڰ定ޑ

E[ta]ॶǴ྽ VaቚуਔǴอޑ taਔࢤ཮Кޑߏ taਔࢤቚу׳ӭǶԶอޑ ta཮٬ τc < ta
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෧ϿǶӢԜǴ྽ݩ௃ޑ VaቚуਔǴ pc཮෧ϿǶ

測ໆᡉҢύ๮電信網路ޑ Va ॶߚதλǴԶЪԖ 0.1%Կ 來電཮ӧޑ1% CFA啟用

程序ֹԋၲډ߻ UE1ǶՠࢂԜᅿ來電௃ݩѝԖӧ CFA໒ۈ執行啟用程序ޑ 8ࣾ以ϣω

ԖёૈวғǴ೭ਔ user 1ϝฅӧ UE1߈ߕǶӢԜǴuser 1ё以᠋ډ手機ៜႍԶό཮ᅅ接

೭٤電話Ƕךॺё以ᢀჸ٤ࢌډ電信網路ޑ Va ॶߚதεǶѮεޑ Va ॶ཮Ꮴठޑߏ ta

р౜Ƕ΋ঁߚதޑߏ ta ॶԖёૈ཮٬ள來電ӧ user 1ς࿶ᇻᚆΑ UE1之ࡕ (ՠӧ CFA

啟用程序ֹԋ之߻)ωၲډ UE1ޑ௃ݩวғǶӧԜਢٯύǴ٬用ޣёૈ཮ӢؒࣁԖ᠋ډ

手機ៜႍԶᅅ接Α電話 (კ 2.5ᡉҢԜ機౗ pc < 0.2%)ǶࣁΑှ،ԜୢᚒǴךॺගрΑ

΋ঁ CFA通知程序 (notification procedure)Ǵ٠ӧಃΟ章ϟಏԜ CFA通知程序Ƕ
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კ 2.5: E[tc]/E[ta]ᆶ Vaჹ pcޑቹៜ (tcࣁ指ኧ分թ)
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ಃΟ章 CFA 通知 (Notification) ᆶ失敗 (Failure)

偵測

User 1ஒ UE1ක΢к電ᏔࡕǴдёૈ཮౽動ځډд܊໔ Ƕ(܊ታډ動౽࠻ӵவჶٯ)

٬用׆ޣఈ CFA啟用程序ֹԋ之ૈࡕ೏֋知 CFA程Ԅς҅ዴ啟用指定轉接୍ܺǴஒ

來電轉接ԿҞ኱০機ǶךॺӧԜ章節ගр΋ঁ CFA通知程序 (notification procedure)來

ගٮԜфૈǶନΑගᒬ٬用ޣ CFA啟用程序ԋфֹԋ以ѦǴԜ程序Ψᙖҗ΋ঁ٬用ी

ਔᏔ (timer) T ᘖ機制ߐޑ (threshold mechanism)來通知 user 1指定轉接啟用程序執行失

敗Ƕջ CFA通知程序ё以用來֋知 uesr 1指定轉接啟用程序ࢂ執行ԋфᗋࢂ失敗 (྽ T

ၸයਔ)Ƕ

3.1 CFA通知程序 (Notification Procedure)

ॺ以კך 3.1ᆶΠӈ؁ᡯϟಏ CFA通知程序Ǻ

Step D.1. UE1ޑ CFA程Ԅ自動ኘѺ轉接ဦዸ 031111111Ǵ໒ۈ建立ᆶ Phone1ޑ通話

ೱጕǶ接๱MSC/VLRଌр SS7 IAM信з๏ SSP1Ƕ

Step D.2. SSP1ჹ Phone1᎜ႍ٠ӣ໺ SS7 ACM信з๏ MSC/VLRǶฅࡕ MSC/VLR通

知 UE1 Phone1໒ۈៜႍǶ

Step D.3. ӧ user 1接ଆ Phone1之ࡕǴSSP1ଌ SS7 ANM信з๏ MSC/VLRǶᙖҗᇟॣ

通֋ (voice announcement)฻БԄǴUE1ޑ CFA程Ԅ֋知 user 1指定轉接ޑ啟用

ցԖ來電ӧࢂᄊᆶރ CFA啟用程序執行ය໔ၲډ UE1ǶךॺݙཀډǴӧԜ؁ᡯǴ

程Ԅஒٗ٤ 0.1%Կ 1%ϝ཮ၲډ UE1ޑ來電 (ϟಏܭಃ 2.4章節)通知๏ user 1Ƕ

ᇟॣ通֋ा؃ user Π΋ঁဦዸࡪ1 來ዴᇡς೏֋知指定轉接啟用(ΠȨ1ȩࡪӵٯ)

ΠࡪΓό཮ޑ接ଆ電話߾轉接ဦዸǴޑΑ΋ঁᒱᇤډᄊǶଷӵ程ԄόλЈᒧ᏷ރ
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ဦዸᗖȨ1ȩǶԜਔ程Ԅ取消指定轉接୍ܺǶ

Step D.4. ӧ user1௠ᘐ Phone1之ࡕǴSSP1วр SS7 Release (REL)信зԿ MSC/VLRǴ

以่״Ԝ通話ೱጕǶ

Step D.5. MSC/VLRӣᙟ SS7 Release Complete (RLC)信з๏ SSP1ǶԜ程序่״Ƕ

ӧԋф啟用指定轉接୍ܺ之ࡕǴUE1຾Εк電ރᄊǶଞჹȨᜢഈ UEȩ೭ঁ௃ݩǴ

UE1ӧֹԋ΢ॊ程序之ࡕω཮੿ޑᜢ機Ƕᙖҗӛ user 1଺ዴᇡǴStep D.3ߥ᛾指定轉接

ዴӦ೏啟用Ƕ҅ࢂ୍ܺ

D.1 SS7 IAM

D.2 SS7 ACM

D.5 SS7 RLC

D.4 SS7 REL

D.3 SS7 ANM

Voice Announcement

MSC/

VLR
SSP1

UE1

0911111111

Phone1

031111111

კ 3.1: CFA通知程序
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3.2 CFA啟用程序之失敗偵測 (Failure Detection)

ޑॺගрך CFA啟用程序之失敗偵測߯٬用΋ߐᘖॶ T 來଺ղᘐǴԜॶёी算ӵ

ΠǶ྽ CFA啟用程序執行ਔǴ程Ԅ཮測ໆ٠ᓯӸ執行܌ሡਔ໔ taǶUE1ޑ CFA程Ԅಕ

ीന߈ mঁ ta ኬҁǶଷ೛ ta,i ಃ߻Ӄࣁ iঁ ta ኬҁǶ྽ UE1ޑ CFA程Ԅ執行 CFA啟

用程序ਔǴ T ёी算ӵΠǺ

T =

α

(
m∑
i=1

ta,i

)
m

(3.1)

Ԝೀ α > ᛾ߥу៾ӢηǴ用來ࣁ1 T ό཮Кჴሞޑ taॶᗋλǶଷӵ CFA啟用程序

ؒԖӧ T ਔ໔ϣֹԋޑ (ջ CFA程Ԅӧ T ਔ໔ϣؒԖԏډ HLRޑӣᙟૻ৲)Ǵ߾྽բ

Ԝ CFA啟用程序執行失敗ǶӧԜਢٯǴCFA通知程序཮֋知 user 1指定轉接୍ܺ啟用

失敗Ƕ

ਥᏵБ程Ԅ (3)Ǵଷӵ α೛定ϼλǴCFA程Ԅ཮ᇤஒԋф啟用ޑ指定轉接೛定取

消Ƕ࣬ϸӦǴଷӵ α೛定ϼεǴ߾程Ԅؒ法ϷԐ偵測р CFA啟用程序ޑ失敗ǶӢԜǴ

ӵՖᒧ᏷΋ঁ፾྽ޑ αॶǴࢂ΋ঁख़ाޑԵໆǶךॺ以ኧᏢ分析᛾ܴǴӧύ๮電信網

路環境ύǴ α = ޑॺך以፾用ى1.5 CFA啟用程序之失敗偵測ǶךॺΨᢀჸӧόӕޑ

Va (taޑᡂ౦ኧ)ॶ之ΠǴCFA啟用程序之失敗偵測ޑਏૈࣁՖǶ

ଷ೛ ps = Pr[ta < T ࣁ[ CFA啟用程序ӧ T ਔ໔ϣ執行ԋфޑ機౗ǶܴࡐᡉӦǴ ps

ॶຫεǴ߾ CFA啟用程序之失敗偵測ޑਏૈຫӳǶ

ଷ೛ taࣁҺ΋ᒿ機ᡂኧ (random variable)Ǵځஏڄࡋኧ (density function)ᆶ܎ද܎ථ

轉ඤ (Laplace transform)分ձࣁ fa(·)ᆶ f ∗
a (s)Ƕଷ೛ T ኧᆶڄࡋஏځҺ΋ᒿ機ᡂኧǴࣁ

ࣁථ轉ඤ分ձ܎ද܎ fT (·)ᆶ f ∗
T (s)ǶଷӵךॺஒБ程Ԅ ࣁቪׯ(3.1) T =

m∑
i=1

(
αta,i
m

)
Ǵ

߾ T 分թ܎ޑද܎ථ轉ඤࣁ

f ∗
T (s) =

[
f ∗
a

(αs
m

)]m
(3.2)

14



ଷӵ ta Ըਟᒿ機ᡂኧࣁ (Erlang random variable)Ǵୖރ׎ځኧ (shape parameter)ᆶ

ೲ౗ୖኧ (rate parameter)分ձࣁ kᆶ µǶځ߾ஏڄࡋኧᆶ܎ද܎ථ轉ඤ分ձࣁ

fa(ta) =
µktk−1

a e−µta

(k − 1)!
ᆶ f ∗

a (s) =

(
µ

s+ µ

)k

(3.3)

ஒБ程Ԅ (3.3)ж຾Б程Ԅ (3.2)Ǵךॺё以ளډ

f ∗
T (s) =

 µ
αs

m
+ µ

km

=

(
mµ

αs+mµ

)km

(3.4)

৒ܰӦ೏ᘉ৖ԋຬԸਟ分թࡐԜ分թૈࣁॺᒧ᏷Ըਟ分թ߯Ӣך (hyper-Erlang

distribution)Ƕჹ೚ӭځд分Ѳᆶ測ໆၗ਑來ᇥǴຬԸਟ分թς೏᛾ܴࢂ΋ঁӳޑᖿ߈法

[7][8]Ƕ

ਥᏵБ程Ԅ (3.3)ᆶБ程Ԅ (3.4)Ǵךॺё以ஒ ps௢Ꮴࣁ

ps = Pr[ta < T ]

=

∫ ∞

T=0

fT (T )

∫ T

ta=0

fa(ta)dtadT

=

∫ ∞

T=0

fT (T )

[
1−

k−1∑
i=0

e−µT (µT )i

i!

]
dT

= 1−
k−1∑
i=0

[
µi(−1)i

i!

][
dif ∗

T (s)

dsi

∣∣∣∣
s=µ

]

= 1−
k−1∑
i=0

(
α

α +m

)i [
(km+ i− 1)!

i!(km− 1)!

](
m

α +m

)km

(3.5)

Б程Ԅ (3.5)߯用來ᡍ᛾ךॺޑኳᔕኳࠠ (ᒥൻಃ 2.4章節ϟಏޑᆾӦьᛥኳᔕ法)Ƕ

ኳᔕჴᡍᡉҢךॺޑ分析 (Б程Ԅ (3.5))ᆶኳᔕ่݀ޑᇤৡӧ 0.1%以ϣǶӧ೭ጇ論文ޑ

ഭᎩ೽分Ǵךॺ٬用Ԝ೏ᡍ᛾ၸޑኳᔕჴᡍ來ᢀჸ CFA啟用程序之失敗偵測ޑਏૈǶ
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ኳᔕኳࠠவԸਟޑॺஒԜ೏ᡍ᛾ၸךዴӦᇥǴܴ׳ ta 分թ (Erlang ta distribution)ᘉ৖

ԋ՚ଭ ta 分թ (Gamma ta distribution)Ƕ接๱ךॺ٬用Ԝ՚ଭኳᔕኳࠠǴஒ ta ѳ֡ॶޑ

ᆶᡂ౦ኧ分ձ೛ࣁ E[ta] = 7.88266ࣾᆶ Va = 0.0139717E[ta]
2ǴᙖԜ來ᖿ߈ӧύ๮電信

網路環境ύ܌測ໆޑډၗ਑ ܭ) 2.4章節ϟಏၸ)Ƕଞჹኳᔕჴᡍᆶჴሞ測ໆ܌ளޑډ

taॶǴკ 3.2ਥᏵόӕޑ αᆶmॶǴ分ձ኱Ңр࣬ჹᔈޑ psॶǶܴࡐᡉӦǴᒿ๱ αቚ

уǴ ps ҭ཮ቚуǶკ 3.2 (a)ᡉҢ྽ αၨλਔ (α ≤ 1.3)Ǵኳᔕၗ਑ࣁ測ໆၗ਑ޑΠज़

(lower bounds)Ƕ྽ αၨεਔ (α ≥ ΢ज़ޑ測ໆၗ਑ࣁϸǴኳᔕၗ਑࣬߾่݀(1.5 (upper

bounds)Ƕ՚ଭ ta分թᆶ測ໆၗ਑ޑ psॶޑ໼ӛ࣬ࡐ՟ǶԶЪ྽ αॶၨε (α ≥ 1.5)ਔǴ

ޑޣٿ psॶ཮ࡐ接߈Ƕ

ԜѦǴკ 3.2 (b)ᡉҢ྽ m ≥ 20ਔǴ ps όܰᒿ๱ mॶ之ᡂ動ԶԖׯ܌ᡂǶඤѡ話

ᇥǴᓯӸ CFAന߈ 20ঁ ta ኬҁջى以用來ी算Б程Ԅ ޑ(3.1) T ॶǶ྽ m = 20Ъ

α ≥ 1.5ਔǴ測ໆᆶኳᔕޑ ps ॶᇤৡӧ 0.5%以ϣǶკ 3.2ΨᡉҢӧύ๮電信網路環境

္Ǵᒧ᏷΋ঁλޑ α (α = 1.5)ॶǴջى以࠹ᆀԖӳޑ psਏૈ ӵٯ) ps > 0.99)Ƕ

ଞჹ Va ॶၨεޑ電信網路環境Ǵკ 3.3ᡉҢ྽ Va ቚу (ta ՚ଭ分թ)ਔǴࣁ ps ཮

Ӄ෧ϿӆቚуǶ以ΠךॺଞჹԜ౜ຝу以ᇥܴǶ྽ Vaၨλ (ջ Va < E[ta]
2)ਔǴଷӵ Va

ቚуǴךॺᢀჸډ཮Ԗၨӭอ ta ᆶߏ ta р౜Ƕ೭ߏ٤ ta ٬ள ps ᡂλǶ྽ Va ၨε (ջ

Va > 10E[ta]
2)ਔǴଷӵ Va ቚуǴךॺᢀჸډԖ׳ӭอ ta р౜ǶԜѦǴךॺΨᢀჸډ

Ԗޑߏ׳ taр౜ǶฅԶǴ೭ߚ٤தޑߏ taঁޑኧᇻλܭอ taঁޑኧǴӢԜךॺё以ᢀ

ჸډ psॶᡂεǶךॺݙཀډଷӵᒧ᏷ α = 4.5 (ջ E[T ] = 35.47197ࣾ)Ǵ߾ό論 Vaॶࣁ

ՖǴ psࣣεܭ 0.9Ƕ
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კ 3.2: αᆶmჹ psޑቹៜ (E[ta] = 7.88266ࣾǴ Va = 0.0139717E[ta]
2)
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კ 3.3: αᆶ Vaჹ psޑቹៜ (m = 20)
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ಃѤ章 CFAᆶًၩၗૻ (Telematics)之ᔈ用

٬用ًၩၗૻ୍ܺਔǴ٬用ޣ཮ӧً΢ӼးঁΓᏤૐ೛ഢ (Personal Navigation

DeviceǹPND)ǴځගٮΑ GPS定Տ୍ܺᆶ行動通ૻૈΚ ࢂ܈ӵǺGSMǵGPRSǵٯ)

UMTS)Ƕ٬用խ手࡭電話୍ܺਔǴ྽٬用ޣ຾٠္ًؓډ໒啟 PND之ࡕǴ܌Ԗ來電ࣣ

཮೏轉接Կ PNDǶ྽Ԗ來電ၲډਔǴ٬用ޣόሡ٬用手൩ૈ接電話 (ඤق之Ǵ٬用ૈޣ

ᙖҗً΢ޑඦᖂᏔ᠋電話Ǵ٠ᙖҗ PNDޑഝլ॥ᖱ電話)Ƕ౜Ԗޑխ手ً࡭ၩ電話୍ܺ

εऊё分ٿࣁᜪǺԖጕ (wire-line)ᆶᙔ޵ (bluetooth)೭ΒᅿБ法ǶՠࢂԜΒᅿБ法ࣣሡ

ा٬用ޣ手動ஒ行動電話ᆶӼးًܭϣޑ通ૻ೛ഢ଺ೱ接Ƕ

ଷ೛ user ޑ1 PNDςӼး΋ঁ೬ᡏǴ٬Ԝ೛ഢૈ偵測᝻ว事件Ȩ྽ PND೏໒啟܈

ᜢഈȩǴך߾ॺૈஒ CFA程Ԅޑ自動指定轉接фૈᆶًၩၗૻ୍ܺམଛᔈ用Ƕ೚ӭҗ

Ѡ᡼ғౢޑ PND೿ૈଛӝ電信཰ޑޣሡ؃ǴϢ೚ӵԜޑঅׯǶ྽偵測ډԜ᝻ว事件Ǵ

PND஌΋࠾ᙁૻ๏ UE1Ǵ以啟用܈取消指定轉接୍ܺǶCFA程Ԅ執行ӵΠǶӧ user 1

΢ً٠໒啟 PND之ࡕǴ以Π؁ᡯஒ཮೏執行Ǻ

Step E.1. PND வ GPS 接ԏᏔ取ளҞ߻Տ࿼Ǵ٠஌ᙁૻ๏ UE1ǶԜᙁૻх֖ PND ޑ

GPSՏ࿼ၗૻᆶ΋ፎ؃Ǵ以啟用指定轉接୍ܺஒ來電轉接Կ PNDޑ電話ဦዸǶ

Step E.2. ӧ UE1ԏډᙁૻ之ࡕǴUE1ޑ CFA程Ԅճ用 A-GPS機制ᕇளҞޑ߻Տ࿼ၗ

ૻǴ٠ஒԜ UE1ޑՏ࿼ၗૻᆶ PNDޑՏ࿼ၗૻ଺КၨǶଷӵ೭ঁٿՏ࿼ى୼接

߈ ӵٯ) 10ϦЁ以ϣ)Ǵ߾ CFA程Ԅ཮ᇡࣁ UE1ӧ္ًǴ٠ៜႍ通知 user 1Ǵ以

ዴᇡ٬用ࢂޣցགྷा啟用指定轉接фૈǶUser 1ᙁൂӦࡪΠ΋ঁᗖ以接ڙ ܔ܈)

๊)指定轉接啟用ፎ؃Ƕ接๱Ǵ程Ԅ執行 CFA啟用程序 (ӵ 2.1章節܌ϟಏ)Ƕ

Step E.3. UE1ޑ CFA程Ԅӣଌ๏ PND΋߾ᙁૻǴ֋知 CFA啟用程序執行่݀Ƕ接๱

PNDᙖҗᇟॣ通֋ (voice announcement)฻БԄǴஒ่݀֋知 user 1Ƕ

ӧ Step E.2ਔǴଷӵ UE1ޑ GPS接ԏᏔؒԖ໒啟Ǵ߾྽ԏډ來自 PNDޑᙁૻਔǴ
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程Ԅ཮ஒ GPS接ԏᏔѺ໒Ƕ฻ UE1ޑ CFA程Ԅ取ளѬޑ GPSՏ࿼ၗૻࡕǴӆஒ GPS

接ԏᏔᜢഈǴ以ᗉխ手機ᚐѦޑ電ྍ消઻Ƕ

྽ user 1ᜢഈ PND (ஒًᅝО)ਔǴ指定轉接୍ܺ཮自動೏取消ǴӵΠӈ؁ᡯ܌ॊǺ

Step F.1. ӧ੿ޑᜢ機߻ǴPNDଌ๏ UE1΋߾ᙁૻǴ以取消指定轉接୍ܺǶ

Step F.2. ྽接ԏډ PND໺來ޑᙁૻਔǴUE1ޑ CFA程Ԅ執行 CFA取消程序 (ӵ 2.3章

節܌ϟಏ)Ƕ

ଷӵ٬用ޣᚆ໒ًؓՠؒࠅԖஒ PNDᜢഈǴ߾΢ॊ؁ᡯஒό፾用ǶࣁΑှ،Ԝୢ

ᚒǴPNDё以定ය執行ᜪ՟ E.1Կ E.3؁ޑᡯǴ以ᔠࢗ UE1ޑՏ࿼Ƕଷӵ GPSՏ࿼ၗ

ૻᡉҢ UE1ᆶ PNDຯᚆၸᇻǴ߾ UE1၌ୢ٬用ࢂޣցा執行 CFA取消程序Ƕ
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ಃϖ章 ่論ᆶ҂來πբ

Ԝጇ論文ଞჹ手機ᆄගр΋ᅿ自動ޑȨ指定轉接演算法ȩ(Call Forwarding Algo-

rithmǹCFA)Ƕڰ定Րޑ০機ѝૈ手動啟用指定轉接фૈǴՠԜᏹբБԄჹ٬用ޣ來ᇥ

ӵǺ電ԣкٯ程序Ƕ࣬ϸӦǴ೚ӭ᝻ว事件Ԗёૈӧ手機΢วғǴޑ΋ၰᅥ࿗ഞྠࢂ

電ǵᜢ機ǵՏ࿼ׯᡂ......฻฻Ƕᙖҗ偵測೭٤᝻ว事件ǴCFA程Ԅૈ自動啟用指定轉接

୍ܺǶ

CFA程Ԅᡣ٬用ૈޣᗉխᕷᅥޑ指定轉接啟用ᆶ取消程序ǴԶЪό論程序ࢂց執

行ԋфǴCFA程Ԅ೿཮ஒ執行่݀֋知٬用ޣǶךॺ௢Ꮴਔज़ T ॶǴ٬ޑ CFA程Ԅૈ

ӧ T ਔ໔ϣǴ፾྽Ӧ֋知٬用ޣ執行่݀Ƕӧύ๮電信網路環境ΠǴךॺᙖҗኳᔕჴ

ᡍᆶჴሞ測ໆޑБԄǴ᛾ܴ CFA程ԄૈၲډόᒱޑਏૈǴё以೏ჴሞᔈ用ӧ୘཰用೼

΢ǶԜѦǴךॺૈࡐ৒ܰӦӧඵችࠠ手機΢Ӽးךॺޑ CFA೬ᡏǴԶЪόሡाჹ౜Ԗ

電信網路環境଺ҺՖޑঅׯǶ

ԜѦǴךॺҞ߻Ψ๱手ࣴز IBM WebSphere software for Telecom (WsT)ǶIBM WsT

኱ྗٮ΋ঁૈගࢂ Next Generation Network (NGN) / IP Multimedia Subsystem (IMS)網路

٤фૈȩٗډӧ໒วਔǴѝሡ知ၰȨ網路୍ܺૈ଺ޣٮѳѠǶԜѳѠᡣ୍ܺගޑ୍ܺ

ᆶȨԖٗ٤ᔈ用程Ԅϟय़ (Application Programming InterfacesǹAPIs)ȩջёǴόሡा知

ၰȨ網路୍ܺࢂӵՖ೏ჴբޑȩǶҞ߻ IBM WsTᆶύ๮電信 NGN / IMS଺ೱ接Ǵךॺ

҅ӧԜѳѠ໒ว΋ঁ่ӝ電信୍ܺфૈޑඣიس಍Ƕ指定轉接୍ܺૈᆶԜඣიس಍མ

ଛᔈ用Ƕٯӵୖу཮᝼ਔǴ٬用ޣ཮׆ఈ手機啟用指定轉接Ǵஒ來電轉接Կځд電話ဦ

ዸ ఈ手機取消指׆཮ޣਔǴ٬用״ǶԶ྽཮᝼่(電話ဦዸ......฻฻ޑշ౛܈ӵઝਜٯ)

定轉接Ƕ٬用Ԝඣიس಍ᗎፎୖу཮᝼Ǵس಍ૈӧ཮᝼໒ۈਔ໔自動ஒ٬用ޣ手機啟

用指定轉接Ǵ٠ӧ཮᝼่״ਔ໔自動取消指定轉接ǶҞך߻ॺ҅ӧ IBM WsTѳѠ΢຾

行指定轉接ᆶඣიس಍ޑམଛᔈ用Ǵ以යఈஒ指定轉接୍ܺ׳ቶݱӦගٮ๏٬用ޣǶ
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ᒵߕ A 程Ԅዸ

程Ԅዸ A.1: my Call Forwarding testing.h

1 // my_Call_Forwarding_testing.h : PROJECT_NAME ᔈ用程ԄޑЬा኱ᓐᔞ

2 //

3

4 #pragma once

5

6 #ifndef __AFXWIN_H__

7 #error "ჹ PCH х֖Ԝᔞਢ߻Ӄх֖ 'stdafx.h'"

8 #endif

9

10 #ifdef POCKETPC2003_UI_MODEL

11 #include "resourceppc.h"

12 #endif

13

14 //////////////////////////////////////////////////////////////

15 #include <regext.h>

16 #include <snapi.h>

17 #include <tapi.h>

18

19 typedef struct __CALLFORWARDING_INFO_TAG__

20 {

21 DWORD dwMode;

22 int nSeconds;

23 //CString strNumber;

24 TCHAR strNumber[32];

25 }CALLFORWARDING_INFO , *PCALLFORWARDING_INFO;
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26 //////////////////////////////////////////////////////////////

27

28 // Cmy_Call_Forwarding_testingApp:

29 // ፎୖ᎙ჴբԜᜪձޑ my_Call_Forwarding_testing.cpp

30 //

31

32 class Cmy_Call_Forwarding_testingApp : public CWinApp

33 {

34 public:

35 Cmy_Call_Forwarding_testingApp();

36

37 // ᙟቪ

38 public:

39 virtual BOOL InitInstance();

40

41 // 程Ԅዸჴբ

42 protected:

43 CString str_dir_path;

44

45 public: // battery state changing

46 HRESULT register_app (); // register notification for

battery state changing

47 HRESULT unregister_app (); // unregister notification

48 CString get_dir_path ();

49

50 public: // call forwarding

51 long initialize_TAPI ();

52 void shutdown_TAPI ();

53 DWORD GetCellularLineId ();

54 HLINE OpenTAPILine (DWORD dw_line_id);

55 DWORD ProcessCallForwarding(TCHAR *tmpPtr);

56 LPLINEFORWARDLIST AllocateCallForwardList(PCALLFORWARDING_INFO

pInfo,int nEntries);

57
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58 void test_func () { MessageBox (NULL, TEXT("test test"), TEXT("

title"), MB_OK); }

59

60 DECLARE_MESSAGE_MAP()

61 };

62

63 extern Cmy_Call_Forwarding_testingApp theApp;
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程Ԅዸ A.2: my Call Forwarding testingDlg.h

1 // my_Call_Forwarding_testingDlg.h : ኱ᓐᔞ

2 //

3

4 #pragma once

5 #include "afxwin.h"

6

7 // Cmy_Call_Forwarding_testingDlg ჹ話Б༧

8 class Cmy_Call_Forwarding_testingDlg : public CDialog

9 {

10 // 建構

11 public:

12 Cmy_Call_Forwarding_testingDlg(CWnd* pParent = NULL); // ኱ྗ建

構ڄԄ

13

14 // ჹ話Б༧ၗ਑

15 enum { IDD = IDD_MY_CALL_FORWARDING_TESTING_DIALOG };

16

17 protected:

18 virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV Ѝ

ජ

19

20 protected:

21 virtual void OnOK();

22

23 // 程Ԅዸჴբ

24 protected:

25 HICON m_hIcon;

26

27 // ౢғૻޑ৲ჹᔈڄԄ

28 virtual BOOL OnInitDialog();

29 #if defined(_DEVICE_RESOLUTION_AWARE) && !defined(WIN32_PLATFORM_WFSP

)

30 afx_msg void OnSize(UINT /*nType*/, int /*cx*/, int /*cy*/);

26



31 #endif

32 DECLARE_MESSAGE_MAP()

33

34 public:

35 BOOL update_state (); // update window info & do call

forwarding

36 afx_msg void OnEnChangeEditAddPhone();

37 afx_msg void OnBnClickedButtonStart();

38 afx_msg void OnBnClickedButtonDelete();

39 afx_msg void OnBnClickedButtonAdd();

40 afx_msg void OnBnClickedButtonQuit();

41

42 private: // read or write saved data (phone number & comment)

43 HRESULT register_callback ();

44 HRESULT unregister_callback ();

45 bool write_phone_data ();

46 bool write_state_data ();

47

48 protected:

49 //System.Windows.Forms.Timer obj_timer;

50 ////Timer obj_timer;

51

52 public:

53 CComboBox obj_combo_forward_phone;

54 CStatic obj_static_status;

55 CEdit obj_edit_add_phone;

56 CEdit obj_edit_add_comment;

57 };
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程Ԅዸ A.3: my Call Forwarding testing.cpp

1 // my_Call_Forwarding_testing.cpp : 定ကᔈ用程Ԅޑᜪձ行ࣁǶ

2 //

3

4 #include "stdafx.h"

5 #include "my_Call_Forwarding_testing.h"

6 #include "my_Call_Forwarding_testingDlg.h"

7

8 #ifdef _DEBUG

9 #define new DEBUG_NEW

10 #endif

11

12 //////////////////////////////////////////////////////////////

13 #define WM_OFFSET 10000

14 #define WM_CHANGE_BATTSTRENGTH (WM_OFFSET + 1)

15 #define WM_CHANGE_BATTSTATE (WM_OFFSET + 2)

16 #define WM_CHANGE_BACKUPSTRENGTH (WM_OFFSET + 3)

17 #define WM_CHANGE_BACKUPSTATE (WM_OFFSET + 4)

18

19 const WCHAR c_wszAppBattStateName[] = L"BattStat.BattState"; //

RegistryNotifyApp names ///

20

21 #include <tapi.h>

22 #define CELLTSP_LINENAME_STRING (L"Cellular Line")

23 #define EXT_API_LOW_VERSION 0x00010000

24 #define EXT_API_HIGH_VERSION 0x00010000

25

26 HLINEAPP m_hLineApp = NULL;

27 DWORD m_dwDevices = 0;

28 DWORD m_dwLowAPIVersion = 0;

29 long lTapiReturn = 0;

30 DWORD m_dwCellularId = 0;

31 DWORD m_dwAPIVersion = 0;

32 DWORD m_dwExtVersion = 0;
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33 HLINE m_hCellularLine = NULL;

34 DWORD m_dwAddressId = 0;

35

36 void FAR PASCAL line_callback (DWORD h_device, DWORD dw_msg, DWORD

dw_callback_instance , DWORD dw_param_1 , DWORD dw_param_2 , DWORD

dw_param_3);

37 //////////////////////////////////////////////////////////////

38

39 // Cmy_Call_Forwarding_testingApp

40

41 BEGIN_MESSAGE_MAP(Cmy_Call_Forwarding_testingApp , CWinApp)

42 END_MESSAGE_MAP()

43

44 // Cmy_Call_Forwarding_testingApp 建構

45 Cmy_Call_Forwarding_testingApp::Cmy_Call_Forwarding_testingApp()

46 : CWinApp()

47 {

48 // TODO: ӧԜуΕ建構程ԄዸǴ

49 // ஒ܌Ԗख़ाۈ߃ޑ೛定уΕ InitInstance ύ

50

51 // 取ள程Ԅၗ਑֨路৩

52 int index;

53 GetModuleFileName (NULL, this->str_dir_path.GetBuffer (MAX_PATH),

MAX_PATH);

54 this->str_dir_path.ReleaseBuffer ();

55 index = str_dir_path.ReverseFind ('\\') + 1;

56 str_dir_path.Delete (index, (str_dir_path.GetLength () - index));

57 }

58

59 // ໻Ԗޑ΋ঁ Cmy_Call_Forwarding_testingApp 件ނ

60 Cmy_Call_Forwarding_testingApp theApp;

61

62 // Cmy_Call_Forwarding_testingApp ೛定ۈ߃

63
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64 BOOL Cmy_Call_Forwarding_testingApp::InitInstance()

65 {

66 // Ѹ໪ӧᔈ用程Ԅۈ߃ϯၸ程ύڥћ΋ԛǴ以ۈ߃ϯ SHInitExtraControls

67 // ҺՖ Windows Mobile ஑用ޑ௓制໨Ǵӵ CAPEDIT Ƕک SIPPREF

68 SHInitExtraControls();

69

70 // ኱ྗۈ߃೛定

71 // ӵ݀ாό٬用೭٤фૈ٠Ъགྷ෧Ͽ

72 // നֹࡕԋޑё執行ᔞελǴாё以

73 // வΠӈ程Ԅዸ౽ନόሡाۈ߃ޑϯதԄǴ

74 // ᡂ׳ᓯӸ೛定ॶޑฦᒵ機ዸ

75 // TODO: ாᔈ၀፾ࡋঅׯԜӷՍ

76 // ()ಔᙃӜᆀ܈ӵǴϦљӜᆀٯ

77 SetRegistryKey(_T("ҁ機 AppWizard ;(("ᔈ用程Ԅޑғౢ܌

78

79 Cmy_Call_Forwarding_testingDlg dlg;

80 m_pMainWnd = &dlg;

81 INT_PTR nResponse = dlg.DoModal();

82 if (nResponse == IDOK)

83 {

84 // TODO: ӧԜܫ࿼٬ܭ用ዴ定 [] 來ଶЗ٬用ჹ話Б༧ਔ

85 // ೀ౛ޑ程Ԅዸ

86 }

87

88 // Ӣࣁς࿶ᜢഈჹ話Б༧Ǵ໺ӣǴ܌以ךॺ཮่״ᔈ用程ԄǴ FALSE

89 // ԶߚගҢ໒ۈᔈ用程Ԅૻޑ৲Ƕ

90 return FALSE;

91 }

92

93 HRESULT Cmy_Call_Forwarding_testingApp::register_app ()

94 {

95 HRESULT hr;

96 NOTIFICATIONCONDITION nc;

97 TCHAR szExePath[MAX_PATH];
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98 TCHAR szThisPath[MAX_PATH];

99

100 // ዴ定程Ԅۘ҂ຏн

101 unregister_app ();

102

103 // 取ள程Ԅޑ路৩

104 GetModuleFileName(NULL, szThisPath , MAX_PATH);

105

106 // ӧ路৩ࡕ߻分ձу΢ \" 以ٛЗ路৩ӷՍύ֖Ԗޜқӷϡ

107 StringCchCopy(szExePath , MAX_PATH , L"\"");

108 StringCchCat(szExePath , MAX_PATH , szThisPath);

109 StringCchCat(szExePath , MAX_PATH , L"\"");

110

111 // 通知程Ԅॶวғׯᡂ & ೛定 bitmask 以ᔠࢗ၀ॶ

112 nc.ctComparisonType = REG_CT_ANYCHANGE;

113 nc.dwMask = SN_POWERBATTERYSTATE_BITMASK;

114 nc.TargetValue.dw = 0;

115

116 // ຏн電ԣރᄊ通知

117 hr = RegistryNotifyApp(

118 SN_POWERBATTERYSTATE_ROOT ,

119 SN_POWERBATTERYSTATE_PATH ,

120 SN_POWERBATTERYSTATE_VALUE ,

121 c_wszAppBattStateName ,

122 szExePath ,

123 NULL,

124 NULL,

125 WM_CHANGE_BATTSTATE ,

126 0, // Command line ཮х

֖ "/notify <notification name>".

127 &nc

128 );

129 return hr;

130 }

31



131

132 HRESULT Cmy_Call_Forwarding_testingApp::unregister_app ()

133 {

134 RegistryStopNotification(c_wszAppBattStateName);

135 return S_OK;

136 }

137

138 CString Cmy_Call_Forwarding_testingApp::get_dir_path ()

139 {

140 return str_dir_path;

141 }

142

143 long Cmy_Call_Forwarding_testingApp::initialize_TAPI ()

144 {

145 LINEINITIALIZEEXPARAMS sLineParam;

146

147 memset(&sLineParam ,0,sizeof(LINEINITIALIZEEXPARAMS));

148

149 sLineParam.dwTotalSize = sizeof(LINEINITIALIZEEXPARAMS);

150 sLineParam.dwOptions =

LINEINITIALIZEEXOPTION_USEHIDDENWINDOW;

151

152 m_dwLowAPIVersion = TAPI_CURRENT_VERSION;

153

154 lTapiReturn/*--*/ = lineInitializeEx (&m_hLineApp , NULL,

line_callback , TEXT("myTesting"), &m_dwDevices , &

m_dwLowAPIVersion , &sLineParam);

155 if(0 == lTapiReturn)

156 {

157 m_dwCellularId = GetCellularLineId();

158 if(0xFFFFFFFF != m_dwCellularId)

159 {

160 m_hCellularLine = OpenTAPILine(m_dwCellularId);

161 if(m_hCellularLine)
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162 {

163 LONG lError = lineGetAddressID(m_hCellularLine ,&

m_dwAddressId ,LINEADDRESSMODE_DIALABLEADDR ,

164 TEXT("9746495065"),11)

; //

/////////////////////

165 if(lError == 0)

166 return 0;

167 else

168 ; // error handling for lineGetAddressID()

169 }

170 ; // error handling for OpenTAPILine()

171 }

172 ; // error handling for GetCellularLineId()

173 }

174 return -1;

175 }

176

177 void Cmy_Call_Forwarding_testingApp::shutdown_TAPI ()

178 {

179 if(m_hCellularLine)

180 {

181 lineClose(m_hCellularLine);

182 }

183

184 if(m_hLineApp)

185 {

186 lineShutdown(m_hLineApp);

187 }

188

189 m_hLineApp = NULL;

190 m_hCellularLine = NULL;

191 }
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192

193 DWORD Cmy_Call_Forwarding_testingApp::GetCellularLineId ()

194 {

195 DWORD dwReturn = 0xFFFFFFFF;

196 long lResult = 0;

197 LINEEXTENSIONID sLineExt = {0};

198 LPLINEDEVCAPS lpLineDevCaps = NULL;

199 BOOL bContinue = TRUE;

200

201 for(DWORD dwLine=0; dwLine<m_dwDevices && bContinue; ++dwLine)

202 {

203 lResult = lineNegotiateAPIVersion(m_hLineApp ,dwLine,

m_dwLowAPIVersion ,TAPI_CURRENT_VERSION ,&m_dwAPIVersion ,&

sLineExt);

204

205 if(0 == lResult)

206 {

207 lpLineDevCaps = (LPLINEDEVCAPS)LocalAlloc(LPTR,sizeof(

LINEDEVCAPS));

208 lResult = LINEERR_STRUCTURETOOSMALL;

209

210 lpLineDevCaps ->dwTotalSize = sizeof(LINEDEVCAPS);

211 lpLineDevCaps ->dwNeededSize = sizeof(LINEDEVCAPS);

212

213 while(LINEERR_STRUCTURETOOSMALL == lResult)

214 {

215 lResult = lineGetDevCaps(m_hLineApp ,dwLine,

TAPI_CURRENT_VERSION ,0,lpLineDevCaps);

216

217 if(LINEERR_STRUCTURETOOSMALL == lResult ||

lpLineDevCaps ->dwTotalSize < lpLineDevCaps ->

dwNeededSize)

218 {

219 lpLineDevCaps = (LPLINEDEVCAPS)LocalReAlloc(
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lpLineDevCaps ,lpLineDevCaps ->dwNeededSize ,

LMEM_MOVEABLE);

220 lResult = LINEERR_STRUCTURETOOSMALL;

221

222 lpLineDevCaps ->dwTotalSize = lpLineDevCaps ->

dwNeededSize;

223 }

224 }

225

226 if(0 == lResult)

227 {

228 TCHAR szName[512];

229

230 memcpy((PVOID)szName ,(PVOID)((BYTE*)lpLineDevCaps +

lpLineDevCaps ->dwLineNameOffset),

231 lpLineDevCaps ->dwLineNameSize);

232

233 szName[lpLineDevCaps ->dwLineNameSize] = 0;

234

235 if(_tcscmp(szName,CELLTSP_LINENAME_STRING) == 0)

236 {

237 dwReturn = dwLine;

238 bContinue = FALSE;

239 }

240 }

241

242 LocalFree((HLOCAL)lpLineDevCaps);

243 }

244 }

245

246 return dwReturn;

247 }

248

249 HLINE Cmy_Call_Forwarding_testingApp::OpenTAPILine (DWORD dw_line_id)

35



250 {

251 DWORD dwMediaMode = LINEMEDIAMODE_INTERACTIVEVOICE;

252 HLINE hLine = NULL;

253 long lReturn = lineOpen(m_hLineApp ,m_dwCellularId ,&hLine,

254 TAPI_CURRENT_VERSION ,0,NULL,

255 LINECALLPRIVILEGE_OWNER ,

dwMediaMode ,0);

256 lReturn = lineNegotiateExtVersion(m_hLineApp ,

m_dwCellularId ,m_dwAPIVersion ,EXT_API_LOW_VERSION ,

EXT_API_HIGH_VERSION ,&m_dwExtVersion);

257 return hLine;

258 }

259

260 DWORD Cmy_Call_Forwarding_testingApp::ProcessCallForwarding(TCHAR *

tmpPtr)

261 {

262 CALLFORWARDING_INFO sInfo[4] = {0};

263 LPLINEFORWARDLIST pInfo = NULL;

264 LONG lError = 0;

265 HCALL hCall = NULL;

266 int nSeconds = 5;

267 TCHAR strNumber[32] = {NULL};

268

269 if (tmpPtr != NULL)

270 {

271 sInfo[0].dwMode = LINEFORWARDMODE_UNCOND;

272 sInfo[0].nSeconds = 0;

273 wcsncpy (sInfo[0].strNumber , tmpPtr, 31);

274

275 pInfo = AllocateCallForwardList(sInfo ,1);

276 if(pInfo)

277 lError = lineForward(m_hCellularLine ,FALSE,m_dwAddressId

,pInfo,0,&hCall,NULL);

278 }
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279 else

280 {

281 lError = lineForward(m_hCellularLine ,FALSE,m_dwAddressId ,

NULL,0,&hCall,NULL);

282 }

283

284 if(lError < 0)

285 {

286 ; // error handling for lineForward(...);

287 }

288

289 return lError;

290 }

291

292 LPLINEFORWARDLIST Cmy_Call_Forwarding_testingApp::

AllocateCallForwardList(PCALLFORWARDING_INFO pInfo,int nEntries)

293 {

294 int nTextLen = 0;

295

296 for(int nNumber=0; nNumber<nEntries; ++nNumber)

297 {

298 nTextLen += ((lstrlen(pInfo[nNumber].strNumber) + 1) *

sizeof(TCHAR));

299 }

300

301 DWORD dwSize = (sizeof(LINEFORWARDLIST));

302

303 dwSize += nTextLen;

304 dwSize += (sizeof(LINEFORWARD) * (nEntries - 1));

305

306 LPLINEFORWARDLIST pList = (LPLINEFORWARDLIST)LocalAlloc(

LPTR,dwSize);

307

308 ZeroMemory(pList,dwSize);
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309

310 DWORD dwOffset = sizeof(LINEFORWARDLIST) + (sizeof(

LINEFORWARD) * (nEntries - 1));

311

312 pList->dwNumEntries = nEntries;

313 pList->dwTotalSize = dwSize;

314

315 for(int nNumber=0; nNumber<nEntries; ++nNumber)

316 {

317 pList->ForwardList[nNumber].dwCallerAddressOffset = 0;

318 pList->ForwardList[nNumber].dwCallerAddressSize = 0;

319 pList->ForwardList[nNumber].dwDestCountryCode = 0;

320 pList->ForwardList[nNumber].dwForwardMode = pInfo[

nNumber].dwMode;

321 pList->ForwardList[nNumber].dwDestAddressSize = (

lstrlen(pInfo[nNumber].strNumber) + 1) * sizeof(TCHAR);

322 pList->ForwardList[nNumber].dwDestAddressOffset =

dwOffset;

323

324 wcsncpy((TCHAR*)((LPBYTE)pList + dwOffset),

325 pInfo[nNumber].strNumber ,

326 pList->ForwardList[nNumber].dwDestAddressSize);

327

328 dwOffset += ((lstrlen(pInfo[nNumber].strNumber) + 1) *

sizeof(TCHAR));

329 }

330 return pList;

331 }

332

333 void FAR PASCAL line_callback (DWORD h_device, DWORD dw_msg, DWORD

dw_callback_instance , DWORD dw_param_1 , DWORD dw_param_2 , DWORD

dw_param_3)

334 {

335 }
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程Ԅዸ A.4: my Call Forwarding testingDlg.cpp

1 // my_Call_Forwarding_testingDlg.cpp : ჴբᔞ

2 //

3

4 #include "stdafx.h"

5 #include "my_Call_Forwarding_testing.h"

6 #include "my_Call_Forwarding_testingDlg.h"

7

8 /////extern Cmy_Call_Forwarding_testingApp theApp;

9 #define EDIT_MAX 15

10 ///////////////////////////////////////////////// my define &

declaration {

11 #define ID_TIMER 1

12 #define AUTO_QUIT_TIME 30

13 #define FILE_PHONE_DATA "phone_data.txt"

14 #define FILE_STATE_DATA "state_data.txt"

15

16 #define MAX_LOADSTRING 100

17 #define STATUS_STRING_LEN 500

18

19 #define WM_OFFSET 10000

20 #define WM_CHANGE_BATTSTRENGTH (WM_OFFSET + 1)

21 #define WM_CHANGE_BATTSTATE (WM_OFFSET + 2)

22 #define WM_CHANGE_BACKUPSTRENGTH (WM_OFFSET + 3)

23 #define WM_CHANGE_BACKUPSTATE (WM_OFFSET + 4)

24

25 //#define IDC_BATTSTRENGTH (WM_OFFSET + 200)

26 #define IDC_BATTSTATE (WM_OFFSET + 201)

27 //#define IDC_BACKUPSTRENGTH (WM_OFFSET + 202)

28 //#define IDC_BACKUPSTATE (WM_OFFSET + 203)

29 #define IDC_CMDLINE (WM_OFFSET + 204)

30

31 HREGNOTIFY g_hNotify; // Handles to notifications

32 DWORD g_start_time;
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33

34 void CALLBACK timer_callback (HWND hwnd,UINT iMsg,UINT TimerID,DWORD

Time);

35 void battery_state_callback (HREGNOTIFY h_notify , DWORD dw_user_data ,

const PBYTE p_data, const UINT cb_data); ///

36 void get_battery_state_str (DWORD dwBattState , LPTSTR

pszBattStateStr); ///

37 void UpdateBattState(HKEY hKey, LPCWSTR wszSubKey , LPCWSTR wszName,

DWORD dwBitMask , int nControlID);

38

39 ///////////////////////////////////////////////// my define &

declaration }

40

41 #ifdef _DEBUG

42 #define new DEBUG_NEW

43 #endif

44

45 // Cmy_Call_Forwarding_testingDlg ჹ話Б༧

46

47 Cmy_Call_Forwarding_testingDlg::Cmy_Call_Forwarding_testingDlg(CWnd*

pParent /*=NULL*/)

48 : CDialog(Cmy_Call_Forwarding_testingDlg::IDD, pParent)

49 {

50 m_hIcon = AfxGetApp()->LoadIcon(IDR_MAINFRAME);

51 }

52

53 void Cmy_Call_Forwarding_testingDlg::DoDataExchange(CDataExchange*

pDX)

54 {

55 CDialog::DoDataExchange(pDX);

56 DDX_Control(pDX, IDC_COMBO_FORWARD_PHONE , obj_combo_forward_phone

);

57 DDX_Control(pDX, IDC_STATIC_STATUS , obj_static_status);

58 DDX_Control(pDX, IDC_EDIT_ADD_PHONE , obj_edit_add_phone);
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59 DDX_Control(pDX, IDC_EDIT_ADD_COMMENT , obj_edit_add_comment);

60 }

61

62 BEGIN_MESSAGE_MAP(Cmy_Call_Forwarding_testingDlg , CDialog)

63 #if defined(_DEVICE_RESOLUTION_AWARE) && !defined(WIN32_PLATFORM_WFSP

)

64 ON_WM_SIZE()

65 #endif

66 //}}AFX_MSG_MAP

67 ON_EN_CHANGE(IDC_EDIT_ADD_PHONE , &Cmy_Call_Forwarding_testingDlg

::OnEnChangeEditAddPhone)

68 ON_BN_CLICKED(IDC_BUTTON_START , &Cmy_Call_Forwarding_testingDlg::

OnBnClickedButtonStart)

69 ON_BN_CLICKED(IDC_BUTTON_DELETE , &Cmy_Call_Forwarding_testingDlg

::OnBnClickedButtonDelete)

70 ON_BN_CLICKED(IDC_BUTTON_ADD , &Cmy_Call_Forwarding_testingDlg::

OnBnClickedButtonAdd)

71 ON_BN_CLICKED(IDC_BUTTON_QUIT , &Cmy_Call_Forwarding_testingDlg::

OnBnClickedButtonQuit)

72 END_MESSAGE_MAP()

73

74

75 // Cmy_Call_Forwarding_testingDlg ૻ৲ೀ౛தԄ

76

77 BOOL Cmy_Call_Forwarding_testingDlg::OnInitDialog()

78 {

79 CDialog::OnInitDialog();

80

81 // ೛定Ԝჹ話Б༧ޑკҢǶ྽ᔈ用程ԄޑЬຎืόࢂჹ話Б༧ਔǴ

82 // ਣ架཮自動வ事Ԝբ཰

83 SetIcon(m_hIcon, TRUE); // ೛定εკҢ

84 SetIcon(m_hIcon, FALSE); // ೛定λკҢ

85

86 // TODO: ӧԜуΕᚐѦۈ߃ޑ೛定
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87

88 // வᔞਢ᠐取٬用ޣ之߻ᓯӸޑ電話ဦዸ٠ஒځ೛定္ډѐCombobox

89

90 CString str_file;

91 CString str_phone;

92 CString str_temp;

93 CStdioFile file;

94 int index;

95

96 obj_combo_forward_phone.ResetContent ();

97 if (file.Open ((theApp.get_dir_path () + TEXT(FILE_PHONE_DATA)),

CFile::modeRead))

98 {

99 while (file.ReadString (str_file) != FALSE /*|| str_file.

GetLength () != 0*/)

100 {

101 obj_combo_forward_phone.InsertString (

obj_combo_forward_phone.GetCount(), str_file);

102 }

103 }

104 file.Close ();

105

106 // வᔞਢύ᠐取Ҟ߻程Ԅރᄊ (Start or Stop)

107 // ऩࣁ Start ೛定΋ঁ߾ timer ٠໒ۈॹኧ

108 if (file.Open ((theApp.get_dir_path () + TEXT(FILE_STATE_DATA)),

CFile::modeRead) && file.ReadString (str_file) != FALSE)

109 {

110 index = 0;

111 str_temp = str_file.Tokenize (TEXT(" "), index);

112 if (str_temp.Compare (TEXT("Start")) == 0)

113 {

114 str_phone = str_file.Tokenize (TEXT(""), index);

115 SetDlgItemText (IDC_BUTTON_START , TEXT("Stop"));

116 KillTimer (ID_TIMER);
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117 SetTimer (ID_TIMER , 1024, timer_callback);

118 g_start_time = GetTickCount ();

119 }

120 }

121 file.Close ();

122

123 // ೛定Π܎Ԅᒧൂᒧ᏷ޑဦዸ

124 for (index = 0; index < obj_combo_forward_phone.GetCount (); ++

index)

125 {

126 obj_combo_forward_phone.GetLBText (index, str_temp);

127 if (str_phone.Compare (str_temp.Mid (0, str_phone.GetLength

())) == 0)

128 {

129 break;

130 }

131 }

132 if (index < obj_combo_forward_phone.GetCount ())

133 {

134 obj_combo_forward_phone.SetCurSel (index);

135 }

136 else

137 {

138 obj_combo_forward_phone.SetCurSel (0);

139 }

140

141 // ᄊރཥ電ԣ׳

142 UpdateBattState(SN_POWERBATTERYSTATE_ROOT ,

SN_POWERBATTERYSTATE_PATH , SN_POWERBATTERYSTATE_VALUE ,

SN_POWERBATTERYSTATE_BITMASK , IDC_BATTSTATE);

143 // 偵測電ԣރᄊࢂցԖׯᡂ

144 register_callback ();

145

146 return TRUE; // ໺ӣǴନߚாჹ௓制໨೛定ขᗺ TRUE
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147 }

148

149 #if defined(_DEVICE_RESOLUTION_AWARE) && !defined(WIN32_PLATFORM_WFSP

)

150 void Cmy_Call_Forwarding_testingDlg::OnSize(UINT /*nType*/, int /*cx

*/, int /*cy*/)

151 {

152 if (AfxIsDRAEnabled())

153 {

154 DRA::RelayoutDialog(

155 AfxGetResourceHandle(),

156 this->m_hWnd,

157 DRA::GetDisplayMode() != DRA::Portrait ?

158 MAKEINTRESOURCE(

IDD_MY_CALL_FORWARDING_TESTING_DIALOG_WIDE) :

159 MAKEINTRESOURCE(IDD_MY_CALL_FORWARDING_TESTING_DIALOG));

160 }

161 }

162 #endif

163

164 // ᙖҗ RegistryNotifyCallback ԄຏнǴڄ

165 // ྽電ԣރᄊׯᡂਔ཮ڥћ battery_stat_callback Ԅڄ

166 HRESULT Cmy_Call_Forwarding_testingDlg::register_callback ()

167 {

168 HRESULT hr;

169 NOTIFICATIONCONDITION nc;

170

171 // Make sure we aren't already registered.

172 unregister_callback ();

173

174 // Notify us of any change in the value and set the bitmask of

the value to check.

175 nc.ctComparisonType = REG_CT_ANYCHANGE;

176 nc.dwMask = SN_POWERBATTERYSTATE_BITMASK;
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177 nc.TargetValue.dw = 0;

178

179 // Register battery state notification.

180 hr = RegistryNotifyCallback(

181 SN_POWERBATTERYSTATE_ROOT ,

182 SN_POWERBATTERYSTATE_PATH ,

183 SN_POWERBATTERYSTATE_VALUE ,

184 battery_state_callback , // This notification

uses a callback.

185 0,

186 &nc,

187 &g_hNotify

188 );

189 return hr;

190 }

191

192 // 取消 RegistryNotifyCallback ຏнޑԄڄ

193 HRESULT Cmy_Call_Forwarding_testingDlg::unregister_callback ()

194 {

195 RegistryCloseNotification(g_hNotify);

196 return S_OK;

197 }

198

199 // வ AUTO_QUIT_TIME ໒ۈॹኧޑ callback Ԅڄ

200 // ٠ஒഭᎩࣾኧ׳ཥܭ Quit button ΢

201 void CALLBACK timer_callback (HWND hwnd,UINT iMsg,UINT TimerID,DWORD

Time)

202 {

203 TCHAR temp[16];

204

205 Time -= g_start_time;

206 Time >>= 10;

207 if (Time < AUTO_QUIT_TIME)

208 {
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209 swprintf (temp, TEXT("Quit (%d)"), (AUTO_QUIT_TIME - Time));

210 SetDlgItemText (*theApp.m_pMainWnd , IDC_BUTTON_QUIT , temp);

211 }

212 else

213 {

214 ((Cmy_Call_Forwarding_testingDlg*) theApp.m_pMainWnd)->

OnBnClickedButtonQuit();

215 }

216 }

217

218 // 用來偵測電ԣރᄊޑ callback Ԅڄ

219 void battery_state_callback (HREGNOTIFY h_notify , DWORD dw_user_data ,

const PBYTE p_data, const UINT cb_data)

220 {

221 DWORD dwBattState = 0;

222 PDWORD pdwData;

223 TCHAR szBattStateStr[STATUS_STRING_LEN];

224

225 StringCchCopy(szBattStateStr , STATUS_STRING_LEN , L"");

226

227 // Get the new value.

228 pdwData = (DWORD *) p_data;

229 dwBattState = *pdwData;

230

231 // Apply our bitmap mask and form the battery state as a string.

232 dwBattState = dwBattState & SN_POWERBATTERYSTATE_BITMASK;

233 get_battery_state_str (dwBattState , szBattStateStr); //

////////////

234

235 // Update the status text.

236 ((Cmy_Call_Forwarding_testingDlg*) theApp.m_pMainWnd)->

obj_static_status.SetWindowTextW (szBattStateStr);

237 }

238
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239 // 取ள電ԣރᄊǴऩރᄊࣁ Charging 啟用指定轉接ǹ߾

240 // ऩࣁ΋૓ރᄊ߾ଶ用指定轉接

241 void get_battery_state_str (DWORD dwBattState , LPTSTR

pszBattStateStr)

242 {

243 // 啟用指定轉接߻ሡाӃஒ TAPI ϯۈ߃

244 if (theApp.initialize_TAPI () != 0)

245 {

246 StringCchCat(pszBattStateStr , STATUS_STRING_LEN , L"

initailize_TAPI() Error");

247 return;

248 }

249

250 if (dwBattState == 0)

251 {

252 /////////////////////////////////////////////////////////

253 // ଶ用指定轉接

254 DWORD ttt = theApp.ProcessCallForwarding(NULL);

255 if (ttt > 0 && ttt < 0x80000000)

256 {

257 StringCchCat(pszBattStateStr , STATUS_STRING_LEN , L"Normal

");

258 }

259 else

260 {

261 StringCchCat(pszBattStateStr , STATUS_STRING_LEN , L"

Normal_error");

262 }

263 /////////////////////////////////////////////////////////

264 }

265 else

266 {

267 // Check each bit; specific battery drivers may set different

combinations of bits.
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268 if (dwBattState & 1)

269 {

270 StringCchCat(pszBattStateStr , STATUS_STRING_LEN , L"Not

Present ");

271 }

272

273 if (dwBattState & 2)

274 {

275 /////////////////////////////////////////////////////////

276 // வΠ܎Ԅᒧൂύ取ளҞ߻ᒧ取ޑဦዸ

277 CString str_phone;

278 TCHAR temp[32]; /////////////

279 int index = ((Cmy_Call_Forwarding_testingDlg*) theApp.

m_pMainWnd)->obj_combo_forward_phone.GetCurSel ();

280 ((Cmy_Call_Forwarding_testingDlg*) theApp.m_pMainWnd)->

obj_combo_forward_phone.GetLBText (index, str_phone);

281 index = 0;

282 _tcscpy (temp, str_phone.Tokenize (TEXT(" "), index));

283

284 // 啟用指定轉接

285 DWORD ttt = theApp.ProcessCallForwarding(temp);

286 if (ttt > 0 && ttt < 0x80000000)

287 {

288 StringCchCat(pszBattStateStr , STATUS_STRING_LEN , L"

Charging (Call Forwarding)");

289 }

290 else

291 {

292 StringCchCat(pszBattStateStr , STATUS_STRING_LEN , L"

Charging (Call Forwarding) Error");

293 }

294 /////////////////////////////////////////////////////////

295 }

296
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297 if (dwBattState & 4)

298 {

299 StringCchCat(pszBattStateStr , STATUS_STRING_LEN , L"Low ")

;

300 }

301

302 if (dwBattState & 8)

303 {

304 StringCchCat(pszBattStateStr , STATUS_STRING_LEN , L"

Critical");

305 }

306 }

307

308 // ٬用״่ TAPI

309 theApp.shutdown_TAPI ();

310 }

311

312 // ᄊރཥ電ԣ׳

313 void UpdateBattState(HKEY hKey, LPCWSTR wszSubKey , LPCWSTR wszName,

DWORD dwBitMask , int nControlID)

314 {

315 HRESULT hr;

316 DWORD dwRegValue;

317 DWORD dwBattState;

318 TCHAR szBattStateStr[STATUS_STRING_LEN];

319

320 StringCchCopy(szBattStateStr , STATUS_STRING_LEN , L"");

321

322 // Read the new value.

323 hr = RegistryGetDWORD(hKey, wszSubKey , wszName, &dwRegValue);

324

325 if (hr == S_OK)

326 {

327 // Only look at specified bits.
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328 dwBattState = dwRegValue & dwBitMask;

329 get_battery_state_str(dwBattState , szBattStateStr);

330 }

331

332 // Update the status text.

333 ((Cmy_Call_Forwarding_testingDlg*) theApp.m_pMainWnd)->

obj_static_status.SetWindowTextW (szBattStateStr);

334 }

335

336 // ஒΠ܎ԄᒧൂޑဦዸӸܭᔞਢ

337 bool Cmy_Call_Forwarding_testingDlg::write_phone_data ()

338 {

339 CString str_file;

340 CStdioFile file_phone;

341 int i;

342

343 if (! file_phone.Open ((theApp.get_dir_path () + TEXT(

FILE_PHONE_DATA)), CFile::modeCreate | CFile::modeWrite))

344 {

345 file_phone.Close ();

346 return false;

347 }

348 for (i = 0; i < obj_combo_forward_phone.GetCount (); ++i)

349 {

350 obj_combo_forward_phone.GetLBText (i, str_file);

351 file_phone.WriteString (str_file);

352 }

353 file_phone.Close ();

354 return true;

355 }

356

357 // ஒ程Ԅރᄊ(Start/Stop)以文ӷБԄӸܭᔞਢ

358 bool Cmy_Call_Forwarding_testingDlg::write_state_data ()

359 {
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360 CString str_file, str_action;

361 CStdioFile file_state;

362

363 if (! file_state.Open ((theApp.get_dir_path () + TEXT(

FILE_STATE_DATA)), CFile::modeCreate | CFile::modeWrite))

364 {

365 file_state.Close ();

366 return false;

367 }

368 GetDlgItemText (IDC_BUTTON_START , str_action);

369

370 if (str_action.Compare (TEXT("Start")) != 0) // != "Start" =>

have registered the notification

371 {

372 obj_combo_forward_phone.GetLBText (obj_combo_forward_phone.

GetCurSel (), str_file);

373 file_state.WriteString (TEXT("Start ") + str_file);

374 }

375 else

376 {

377 file_state.WriteString (TEXT("Stop"));

378 }

379

380 file_state.Close ();

381 return true;

382 }

383

384 void Cmy_Call_Forwarding_testingDlg::OnEnChangeEditAddPhone()

385 {

386 // TODO: ӵ݀೭ࢂ RICHEDIT ௓制໨Ǵ௓制໨ஒό཮

387 // ໺ଌԜ֋知Ǵନߚாᙟቪ CDialog::OnInitDialog()

388 // ћڥکԄڄ CRichEditCtrl().SetEventMask()

389 // ᡣڀԖ ENM_CHANGE ᄡ኱ ORed уΕ፿࿽Ƕ

390
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391 // TODO: ӧԜуΕ௓制໨֋知ೀ౛தԄ程Ԅዸ

392 }

393

394 // ྽ Start ܈ Stop ᗖ೏ࡪΠਔǴ

395 // ᄊ之偵測ރଶ用指定轉接ᆶ電ԣ܈啟用߾

396 void Cmy_Call_Forwarding_testingDlg::OnBnClickedButtonStart()

397 {

398 CString temp;

399 GetDlgItemText (IDC_BUTTON_START , temp);

400

401 if (temp.Compare (TEXT("Start")) == 0)

402 {

403 UpdateBattState(SN_POWERBATTERYSTATE_ROOT ,

SN_POWERBATTERYSTATE_PATH , SN_POWERBATTERYSTATE_VALUE ,

SN_POWERBATTERYSTATE_BITMASK , IDC_BATTSTATE);

404 SetDlgItemText (IDC_BUTTON_START , TEXT("Stop"));

405 theApp.register_app ();

406 }

407 else

408 {

409 KillTimer (ID_TIMER);

410 SetDlgItemText (IDC_BUTTON_QUIT , TEXT("Quit"));

411 SetDlgItemText (IDC_BUTTON_START , TEXT("Start"));

412 theApp.unregister_app ();

413 }

414 }

415

416 // ྽ Delete ᗖ೏ࡪΠਔǴஒΠ܎Ԅᒧൂޑဦዸմନ

417 void Cmy_Call_Forwarding_testingDlg::OnBnClickedButtonDelete()

418 {

419 int index;

420 if (obj_combo_forward_phone.GetCount () == 0)

421 return;

422 index = obj_combo_forward_phone.GetCurSel ();
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423 if (index == CB_ERR || MessageBox (TEXT("Delete it?"), TEXT("

Warning"), MB_OKCANCEL) != IDOK)

424 return;

425 obj_combo_forward_phone.DeleteString (index);

426 write_phone_data ();

427 }

428

429 // ྽ Add ᗖ೏ࡪΠਔǴཥቚဦዸԿΠ܎Ԅᒧൂ

430 void Cmy_Call_Forwarding_testingDlg::OnBnClickedButtonAdd()

431 {

432 CString str_add_phone , str_add_comment;

433

434 obj_edit_add_phone.GetWindowText (str_add_phone.GetBuffer (

EDIT_MAX), EDIT_MAX);

435 obj_edit_add_comment.GetWindowText (str_add_comment.GetBuffer (

EDIT_MAX), EDIT_MAX);

436 str_add_phone.ReleaseBuffer ();

437 str_add_comment.ReleaseBuffer ();

438 if (str_add_phone.Compare (TEXT("")) == 0)

439 return;

440

441 obj_combo_forward_phone.InsertString (obj_combo_forward_phone.

GetCount (), (str_add_phone + TEXT(" ") + str_add_comment));

442 obj_edit_add_phone.SetWindowText (TEXT(""));

443 obj_edit_add_comment.SetWindowText (TEXT(""));

444 write_phone_data ();

445 }

446

447 // ྽ Quit ᗖ೏ࡪΠਔǴஒ程Ԅᜢഈ

448 void Cmy_Call_Forwarding_testingDlg::OnBnClickedButtonQuit()

449 {

450 KillTimer (ID_TIMER);

451 write_state_data ();

452 unregister_callback ();
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453 EndDialog (IDCLOSE);

454 }

455

456 // ྽ OK ᗖ೏ࡪΠਔǴ取消電ԣރᄊ之偵測Ǵ٠ஒ程Ԅᜢഈ

457 void Cmy_Call_Forwarding_testingDlg::OnOK()

458 {

459 KillTimer (ID_TIMER);

460 write_state_data ();

461 unregister_callback ();

462 EndDialog (IDOK);

463 CDialog::OnOK ();

464 }
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ᒵߕ B CFA٬用ޣϟय़之ϟಏ

ҁߕᒵᙖҗკ B.1Կკ B.7ϟಏ CFAᔈ用之კ׎ϯ٬用ޣϟय़Ƕ

კ B.1ࣁ CFAᔈ用ޑ२।ǴගٮΠӈၗૻǺ電ԣރᄊ (კ B.1 (1))以文ӷᡉҢ手機

Ҟޑ߻電ԣރᄊǶ轉接ဦዸӈ߄ (კ B.1 (2))ӈр٬用ޣႣ೛ޑဦዸǴ٠ӧ؂ঁဦዸࡕ

य़у΢ຏှ文ӷǴ以Б٬ߡ用ޣᒣ᛽Ƕ྽偵測ډ᝻ว事件ਔǴCFAᔈ用ஒԜӈ߄ύ೏

ᒧ取ޑဦዸբࣁ轉接ဦዸǴ啟用指定轉接୍ܺǶ啟用່ࡪ (კ B.1 (3))೏ࡪΠਔ啟用電

ԣރᄊ之偵測Ǵ٠ዴߥ྽手機電ԣރᄊวғׯᡂਔǴԜᔈ用ૈೀܭ執行ރᄊǶཀջࡪ

ΠԜ٠່ࡪஒԜᔈ用ᜢഈ之ࡕǴऩ電ԣރᄊวғׯᡂǴ手機ૈ自動ஒԜᔈ用執行ଆ來Ƕ

່ࡪ״่ (კ B.1 (4))೏ࡪΠਔஒԜᔈ用ᜢഈǶմନ່ࡪ (კ B.1 (5))೏ࡪΠਔஒ轉接ဦ

ዸӈ߄Ҟ߻ᒧ取ޑဦዸմନǶཥቚႣ೛ဦዸ之ᒡΕឯՏ (კ B.1 (6))ᡣ٬用ૈޣᒡΕట

კ B.1: CFAᔈ用之२।
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