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摘要

我想要針對我口頭報告較不清楚的地方，做一點加強補充，並且介紹一下 ”Probabilistic Location and Routing” 這篇論文的內容，看看是否有可以改善的地方。
Probabilistic Location and Routing簡介
Bloom Filters

A Bloom filter is a bit-array of length w with independent hash function

主要的概念就是用一個array就可以儲存很多筆資訊

Bloom filters有兩個性質

1. If any of the bits are not set, the represented set definitely does not contain the object.

2. If all of the bits are set, the set may contain the object.

Example:
如Fig. 1
假設我們已經有一個Bloom Filter with width 8
The represented set probably contains the name “Uncle John’s Band”, since bits 0, 3, and 7 are all true.

It definitely does not contain “Box of Rain”, since bit 8 is false.
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	Fig. 1


Attenuated Bloom Filters

An attenuated Bloom filter of depth d is an array of d normal Bloom filters

之所以要用d個Bloom filters就是因為要在此表上多加入replica的location的資訊

說明：

如Fig. 2

1. The ith Bloom filter is the merger of all Bloom filters for all of the nodes a distance i through any path starting with that neighbor link.

2. The distance is in terms of hops in the overlay network

3. Each outgoing link has an attenuated bloom filters

4. FAB表示link A到 B的Attenuated Bloom Filter

5. Filters are labeled with their level (top filter is level 1)

6. Level 1 summarizes replicas on the neighbor at the end of the link
7. Level 2 summarizes replicas that are two-hops away along that link, etc.

8. Both “Uncle John’s Band” and “Sugar Magnolia” are two hops away from Node A through Node B, so the second level of filter FAB contains true values (0, 2, 3, 5, 7).

9. 
Each document has a potential value. 
The levels are assigned geometrically decreasing potential values; the value of the potential function of a filter for a given document is the sum of all of the potential values for the levels of the filter which contain the document.
In FAB, the document “Uncle John’s Band” would map to the potential value 1/4+1/8=3/8
如表一：
	Level 1
	1/2
	10010110

	Level 2
	1/4
	10101011

	Level 3
	1/8
	01111011

	Level 4
	1/16
	11011101

	Level 5
	1/32
	00101010


表一
If potential value

=13/32

=8/32+4/32+1/32

=1/4+1/8+1/32

所以可以判斷出此document的Location in Level 2, Level 3, Level 5
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	Fig. 2


The Query Algorithm
To perform a location query, the querying node examines the 1st level of each of its neighbor filters
1. If one matches, query is forwarded to the matching neighbor closest to the current node

2. If no filter matches, the querying node looks for a match in the 2nd level of every filter.

3. The query can be returned to be sent on to the next best neighbor

The Update Algorithm
When a new document is stored, the server calculates the changed bits in its own filter and in each of the filters its neighbors maintain of it.
1. It then sends these bits out to each neighbor

2. On receiving messages, each neighbor attenuates the bits one level and computes the changes they will make in each of its own neighbors’ filters.

We then perform the following types of filtering:
(1)Destination filtering: 
Destination servers remember the identifiers of every update they see for a short period, allowing them to ignore subsequent arrivals of an update through different paths.

. This filtering prevents redundant information.

(2)Source filtering: 
Once receiving a duplicate update, it sends a message to that neighbor to inform it of this redundancy. 

The neighbor stops forwarding new updates from that same source.
補充說明

Simulation
Fig. 3　在口頭報告的時候說的不清楚，這邊再說明一次
Nonattenuated：

attenuated bloom filters depth = 1

Restricted overlay：

Restricting the overlay network to minimize the number of physical inter-domain edge crossings.

X軸是Total Index Size At Each Node (單位是KB)

Y軸是Total Number of Failed Bloom Queries

這張圖要說明的意思就是當我們把each node 的 total index size設定在1.83 kilobytes的大小，就可以降低failed queries。如果我們把bloom filter的array設的太小的話，query錯誤的機會就相對的變大，反之，如果想要讓錯誤的機會變小就是把array設大一點，然後根據他模擬的圖可得知，設成1.83 kilobytes的大小就可以大量的減少query錯誤發生。
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	Fig. 3


Probabilistic Location and Routing改善
這篇論文最特別的就是使用Bloom filter這個資料結構，Bloom filter能夠被用來壓縮大量的state information，Bloom filter可以用一個array就記錄好幾筆的information，但是它負出的代價就是新存進來的資訊和之前的資訊可能會發生衝突。

Bloom filter的優點就是search很快，因為所有的資訊都只存在一個array上，search當然也是直接search那個array就好了，當search的結果有的時候，還是有可能是沒有 (因為上面所提的衝突) ，所以是機率性的。

但是當它search的結果是沒有的時候，那就確定是沒有，所以他的search時間很快，只需要一步。
這篇論文把Bloom filter擴充到d個Bloom filter，叫做attenuated bloom filters。
這麼做就可以把文件位置的資訊也存起來了，所以在search 文件的時候，不但可以知道有沒有這個文件，還可以知道這個文件的位置。

這篇論文主要是來改良Tapestry的search，所以他都是就search這方面來探討，其他的部份都是Tapestry原有的東西。
在這篇論文中，他都沒有說明attenuated bloom filter是怎麼建出來的，在simulation中他是假設attenuated bloom filter是事先建好的，但是在一個良好的peer to peer 系統，peers應該是可以自己組織成一個peer to peer系統，所以問題就是如何讓這個系統為自己產生一個attenuated bloom filter。
假設attenuated bloom filter的depth=3的話

1. attenuated bloom filter的level 1所存的資訊就是自己node的document資訊
2. 然後將自己node的document資訊，也就是attenuated bloom filter的level 1資訊像Gnutella那樣的方式forward出去，然後ttl = depth - 1 = 2，每一個forward的封包都會記錄走過的點，這樣就不會形成cycle
3. 當node 從某個link收到一個封包，然後這個封包的ttl = 1的話，就將這個link的attenuated bloom filter的level 2的array加入這個封包的資訊；ttl=0的話，就加入到這個link的attenuated bloom filter的level 3的array上。
因為有ttl的限制，所以在頻寬的耗費不會很多，也可以讓attenuated bloom filters自己產生。
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