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Abstract—Streaming applications method presumably infinite
streams of knowledge and infrequently have each high turnout
and low latency necessities. They are comprised of operator
graphs that turn out and consume knowledge tuples. General
streaming applications use stateful, selective, and user-defined
operators. The stream programming model naturally exposes
task and pipeline similarity, sanctioning it to use parallel systems
of all types, together with giant clusters. However, knowledge
similarity should either be manually introduced by
programmers, or extracted as an improvement by compilers.
Previous knowledge parallel optimizations failed to apply to
selective, stateful and user-defined operators. this text presents a
compiler and runtime system that mechanically extracts
knowledge similarity for general stream process. Data-
parallelization is safe if the remodeled program has an
equivalent linguistics because the original serial version. The
compiler forms parallel regions whereas considering operator
property, state, partitioning, and graph dependencies. The
distributed runtime system ensures that tuples continuously exit
parallel regions within the same order they'd while not
knowledge similarity, victimization the foremost economical
strategy as known by the compiler. Our experiments
victimization one hundred cores across fourteen machines show
linear quantifiability for parallel regions that ar computation-
bound, and close to linear quantifiability once tuples are shuffled
across parallel regions.

Index Terms— Data processing,
parallel programming.

distributed computing,

I. INTRODUCTION

Stream process could be a programming paradigm that
natu-rally exposes task and pipeline similarity. Streaming
applications area unit directed graphs wherever vertices area
unit operators and edges area unit information streams. as a
result of the operators area unit inde-pendent from one
another, and that they area unit fed continuous streams of
tuples, they'll naturally execute in parallel. the sole
communication between operators is thru the streams that
connect them. once operators area unit connected chained,
they expose inherent pipeline similarity. once a similar
streams area unit fed to multiple operators that perform
distinct tasks, they expose inherent task similarity. having the
ability to simply exploit task and pipeline similarity makes
streaming well-liked in domains like telecommunications,
monetary mercantilism, web-scale information analysis, and
social media analytics. These domains need high outturn, low
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latency applications which will scale with variety|the
amount|the quantity} of cores during a machine and therefore
the number of machines during a cluster.

In the streaming context, fission involves splitting
information streams and replicating operators. The
correspondence obtained through replication may be a lot of
well-balanced than the inherent correspondence during a
specific stream graph, and is less complicated to scale to the
resources at hand. Fission permits opera-tors to require
advantage of further cores and hosts that the task and pipeline
correspondence area unit unable to take advantage of.
Typically, fission trades higher latency for improved outturn.

Extracting information correspondence by hand is feasible,
however cum-bersome. Developers should establish wherever
potential information correspondence exists, whereas at
constant time considering if applying information
correspondence is safe. In our context, safe means the sequent
linguistics of the applying area unit preserved: the order and
values of the application’s tuples area unit constant with and
while not information correspondence. the problem of devel-
opers doing this improvement by hand grows with the
dimensions of the applying and also the interaction of the sub-
graphs that comprise it. when characteristic wherever
correspondence is each pos-sible and legal, developers might
got to enforce ordering on their own. All of those tasks area
unit tedious and error-prone— precisely the reasonably tasks
that compiler optimizations ought to handle for developers. As
hardware grows more and more par-allel, automatic
exploitation of correspondence can become Associate in
nursing expected compiler improvement.

This article makes the subsequent contributions:

1. Language and compiler support for mechanically dis-
covering safe information parallelization
opportunities within the presence of stateful and
user-defined operators.

2. Runtime support for imposing safety whereas
exploiting the concrete range of cores and hosts of a
given distributed, shared-nothing cluster.

3. A side-by-side comparison of the elemental techni-
ques accustomed maintain safety within the style
house of streaming fission optimizations.

This article worries with extracting knowledge similarity
by mechanically replicating operators. during a streaming
context, reproductiontion of operators is knowledge similarity
as a result of every operator replica performs an equivalent
task on a distinct set of the information. knowledge similarity
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has the advantage that it's not restricted by the quantity of
operators within the original stream graph. Our auto-
parallelizer is automatic, safe, and system freelance. it's
automatic, since the ASCII text file of the applying doesn't
indicate parallel regions. It is safe, since the discernible
behavior of the applying is unchanged. And it's system
freelance, since the compiler forms parallel regions while not
hard-coding their degree of similarity.

Il. PROPOSED SYSTEM

The compiler’s task is to determine that operator instances
belong to that parallel regions. moreover, the compiler picks
implementation ways for every parallel region, however not
the degree of correspondence. One will consider the compiler
as being answerable of safety whereas avoiding platform-
dependent profit selections.

A. Safety Conditions

This section lists comfortable pre-conditions for auto-
parallelization. as was common in compiler improvement, our
approach is conservative: the conditions might not continually
be necessary, however they imply safety. The conditions for
paralleliz-ing a private operator instance are: The operator
instance should be either homeless, or its state should be a
map wherever the secret is a collection of attributes from the
input tuple. every firing solely updates the state for the given
key. This makes it safe to put by giving every operator
reproduction a disjoint partition of the key domain. At most
one forerunner and successor: The operator instance should
have fan-in and fan-out . this implies parallel regions have one
entry and exit wherever the runtime will implement ordering.

The conditions for forming larger parallel regions with
multiple operator instances are:

I) Compatible keys: If there square measure multiple stateful
operator instances within the region, their keys should be
compatible. A secret is a collection of attributes, and keys
square measure compatible if their intersection is non-empty.
Parallel regions aren't required to own the precise same
partitioning because the operators they contain goodbye
because the region’s partitioning secret is shaped from
attributes that every one operators within the region are
partitioned off on. In different words, the partitioning cannot
degenerate to the empty key, wherever there's solely one
partition. it's safe to use a coarser partitioning at the parallel
region level as a result of it acts as first-level routing. The
operators themselves will still be partitioned off on a finer
grained key, which finer grained routing can happen within
the operator itself.
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I1) Forwarded keys: Care should be taken that the region key
as seen by a stateful operator instance so has constant price as
at the beginning of the parallel region. this can be as a result
of the split at the beginning of the region uses the key to route
tuples, whereas uses the key to access its partitioned off state
map. All operator instances on the manner from the split to
should forward the key unchanged; i.e., they need to copy the
attributes of the region key unrestricted from input tuples to
output tuples.

I11) Region-local fusion dependencies: SPL programmers will
influence fusion choices with pragmas. If the pragmas need 2
operator instances to be consolidated into constant letter, and
in a verylljone amongstjone in every of} them is in a parallel
region, the opposite one should be within the same parallel
region. This ensures that the letter replicas when growth is
placed on totally different hosts of the cluster.

IV) No shuffle when prolific regions: A shuffle could be a
bipartite graph between the tip of 1 parallel region and also
the starting of future. A prolific region could be a region
containing prolific operators, i.e., operators which will emit
multiple output tuples for one input tuple. Prolifacy causes
tuples with duplicate sequence numbers. among one stream,
such tuples square measure still ordered. however when a
shuffle, this ordering may be lost. Thus, the compiler doesn't
enable a shuffle at the tip of a prolific region.

After the compiler analyzes all operator instances to
deter-mine the properties that have an effect on safety, it
forms parallel regions. In general, there's AN exponential
range of alternatives, thus we have a tendency to use an easy
heuristic to select one. This results in a quicker formula and
additional predictable results for users. Our heuristic is to
continually type regions left-to-right. In alternative words, the
compiler starts parallel regions and keeps adding operator
instances as long as all safety conditions area unit happy. this
can be driven by the observation that in observe, additional
operators area unit selective than prolific, since streaming
applications tend to cut back the information volume early to
cut back overall value. Therefore, our left-to-right heuristic
tends to cut back the quantity of tuples traveling across region
boundaries, wherever they incur split or merge prices. Our
heuristic assumes that the partitioning key house isn't inclined.
If it is, then the optimum call should additionally minimize the
quantity of operators exposed to the skew, that our heuristic
might not do.

B) RUNTIME

The runtime has 2 primary tasks: route tuples to parallel
channels, and enforce tuple ordering. Parallel regions ought to
be semantically love their consecutive counterparts. That
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equivalence is maintained by making certain that identical
tuples leave parallel regions within the same order
notwithstanding the amount of channels.The distributed nature
of our runtime—PEs will run on separate hosts—has
influenced each style call. we have a tendency to favored a
style that doesn't add out-of-band communi-cation between
PEs. Instead, we have a tendency to either attach the
additional infor-mation the runtime desires for parallelization
to the tuples themselves, or add it to the stream.

I) Splitters and Mergers:

Routing and ordering square measure achieved through
identical mechan-isms: splitters and mergers within the PEs at
the perimeters of parallel regions (as shown in Fig. 3).
Splitters exist on the output ports of the last letter of the
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Fig.1-System Architecture

alphabet before the parallel region. Their job is to route tuples
to the acceptable parallel channel, and add any data required
to take care of correct tuple ordering. Mer-gers exist on the
input ports of the primary letter of the alphabet once the
parallel region. Their job is to require the streams from every
parallel channel and merge their tuples into one, regular
output stream. The splitter and merger should perform their
jobs invisibly to the operators each within and outdoors the
parallel region.

I1) Routing:

Tuple routing is orthogonal to tuple ordering. once parallel
regions solely have homeless operators, the splitter routes
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tuples in round-robin fashion. once parallel regions have parti-
tioned state, the splitter isn't liberal to route any tuple to any
channel: the channels can have accumulated state supported
the attributes they expect. The splitter uses the attributes that
outline the partition key to reason a hash worth. It then uses
that hash to route the tuple, making certain that identical
attribute values square measure perpetually routed to identical
operators.

I11) Ordering:

There area unit four totally different ordering strategies:
round-robin, sequence numbers, and strict vs. relaxed
sequence numbers. The things during which every strategy is
utilized rely on state and property. Internally, mergers
maintain queues for every channel. PEs work on a push basis.
thus a letter of the alphabet will receive tuples from a channel
albeit the merger isn't however able to send them downstream.
The queues let the merger settle for tuples from the transport
layer instantly and handle them later as determined by their
ordering strategy.In fact, all of the merging ways follow
constant algo-rithm after they receive a tuple. Upon receiving
a tuple from the transport layer, the merge places that tuple
into the acceptable queue. It then makes an attempt to empty
the queues the maximum amount as potential supported its
ordering strategy. All of the tuples in every queue area unit
ordered. If a tuple seems prior another tuple within the same
channel queue, then we all know that it should be submitted
downstream initial. Mergers, then, are literally activity a
merge across ordered sources. many of the ordering ways
make the most of this reality.

The second ordering strategy is sequence numbers,
wherever the splitter adds a sequence variety to every
outgoing tuple. The letter of the alphabet runtime inside every
parallel channel is to blame for making certain that sequence
varietys area unit preserved; if a tuple with sequence number
X is that the reason behind Associate in Nursing operator
causing a tuple, the ensuing tuple should additionally carry x
as its sequence variety. once tuples have sequence numbers,
the merger’s job is to submit tuples downstream in successive
order.

The precondition for victimisation sequence numbers while
not pulses is property one: 1, i.e., each sequence variety shows
up at the merger specifically once, while not omissions or
duplicates.

C) PUNCTUATIONS

Punctuations are management signals in a very stream that
ar interleaved with tuples. Punctuations impact auto-
parallelization, together with each compile-time region
formation and run-time policy social control. Before we have
a tendency to detail however our auto-parallelizer handles
punctuations, we have a tendency to in short discuss what
they're, however they're employed in our system, and
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therefore the set of composition rules governing the
interaction of punctuations with operators.

I) Punctuation sort:

Our system uses 3 forms of punctuations. initial are
window punctuations, that are one in all the ways in which to
make windows at intervals a stream. Such windows establish
a bunch of tuples that type a bigger unit. as an example, a
bunch of tuples marked by window punctuations is reduced as
a batch victimization associate combination operator. Second
are final punctuations, that identify the top of a stream.
whereas streams are probably infinite, in follow {they do|they
are doing} terminate once applications are brought down.
Final punctuations facilitate implementing logic related to
termination process, like flushing buffers. The third
reasonably punctuations ar pulses. Not like the opposite
punctuations, pulses never exist outside of a parallel region.

I1) Punctuation Rules:
We currently check out the principles that govern operator

composition below punctuations. Associate output port of
associate operator will either generate, remove, or preserve
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Fig2- Results of Splitting and Merging

punctuations. Punctuation-free output ports guarantee that
their output stream doesn't contain punctuations, whereas
punctuation-preserving ports can forward punctuations from
the input (if they exist). Associate input port of associate
operator will either be punctuation-oblivious or punctuation-
expecting. associate input port is oblivious to punctuations if
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it doesn't need a punctuated stream to operate properly,
whereas punctuation-expecting input ports should be
connected to precisely one punctuated stream. A stream is
punctuated if it's generated by a punctuation-generating output
port or associate output port that preserves punctuations from
associate input port that receives one punctuated stream.
acting fan-in on 2 punctuated streams ends up in a stream
that's not punctuated, since punctuation linguistics ar lost
(e.g., window boundaries are garbled).

Fig.l1 shows proposed network forensic analysis
framework collects forensically rich information from the data
collected as packets. Practically it is very difficult to analyze
packets online as it needs architecture along with support of
sophisticated hardwares and special high speed packet
capturing algorithm. The proposed network forensics
framework for streaming analysis collects forensically rich
information by implementing ofline packet reordering and
reconstruction algorithm which is specifically designed to
handle seeders, lechers and trackers in a STREAMING
environment. Most of the researchers in this field face the
problem of recognizing best elements from which maximum
forensic dada can be collected.

I1l. RESULTS

Fig.2 shows the trial approach thinks about the execution of

Data Size in kb | Current System Previous system
100 15 25
200 18 29
300 23 32
400 26 35
500 31 43
600 35 50
60
50
40
=4=Curent System
0
== Previous system
0+
10
0 T T
100 200 300 400 500 600

Fig. 3- Comparison Results of current and previous systerh
our methodology and diverse hunt calculations (Wu-Manber
and Aho-Corasick) utilizing the proposed separated

information parallel methodology (over-lap and match bit).
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By and large, our approach gives sensibly quick substance
coordinating with a little memory prerequisite, while Wu-
Manber and Aho-Corasick gives speedier look times yet
requires more memory to store vital information structures.
The Experiment subtle elements are measured the impact of
parcel size on the separated information parallel methodology.
The biggest example length was 8 bytes and the bundle
payloads were 1280, 640, 320, and 160 bytes. These payload
sums give square with length sections. We can change the
example length and additionally payload estimate moreover.
Fig 3 shows the comparison results of current and previous
system.

I11. CoNCLUSION

We have given a compiler and runtime system that area unit
capable of mechanically extracting knowledge similarity from
streaming applications. Our work differs from previous work
by having the ability to extract such similarity with safety
guarantees within the presence of operators which will be
stateful, selective, and user-defined. we've incontestable that
these techniques will scale with obtainable resources and
exploitable similarity. The result's a programming model
during which developers will naturally specific task and
pipeline similarity, and let the compiler and runtime
mechanically exploit knowledge similarity.

REFERENCES

[1] M. Hirzel, R. Soulé, S. Schneider, B. Gedik, and R. Grimm, “A catalog
of stream processing optimizations,” IBM, Res. Rep. RC25215, 2011.

[2] S. Schneider, M. Hirzel, B. Gedik, and K.-L. Wu, “Auto-parallelizing
stateful distributed streaming applications,” in Proc. Int. Conf. Parallel Archit.
Compil. Tech. (PACT), 2012, pp. 53-64.

[3] R. Khandekar, I. Hildrum, S. Parekh, D. Rajan, J. Wolf, K.-L. Wu, H.

Andrade, and B. Gedik, “COLA: Optimizing stream processing applications
via graph partitioning,” in Proc. Int. Conf. Middleware, 2009, pp. 308-327.

© 2016, JETAR All Rights Reserved

Volume 1 Issue 5, June 2016 ISSN: 2347 — 9396

[4] P. Li, K. Agrawal, J. Buhler, R. D. Chamberlain, and J. M. Lancaster,
“Deadlock-avoidance for streaming applications with split-join structure: Two
case studies,” in Appl.-Proc. 21st IEEE Conf. Specific Syst. Archit.
Processors (ASAP), 2010, pp. 333-336.

[5] M. L. Gordon, W. Thies, and S. Amarasinghe, “Exploiting coarse-grained
task, data, and pipeline parallelism in stream programs,” in Proc. 12th Int.
Conf. Archit. Support Program. Lang. Operat. Syst. (ASPLOS), 2006, pp.
151-162.

[6] M. Hirzel, H. Andrade, B. Gedik, G. Jacques-Silva, R. Khandekar, V.
Kumar, M. Mendell, H. Nasgaard, S. Schneider, R. Soulé, and K.-L. Wu,
“IBM Streams Processing Language: Analyzing big data in motion,” IBM J.
Res. Dev. (IBMRD), vol. 57, no. 3/4, 2013.

[7] L. Neumeyer, B. Robbins, A. Nair, and A. Kesari, “S4: Distributed stream
processing platform,” in Workshop Knowl. Discov. Using Cloud Distrib.
Comput. Platforms (KDCloud), 2010, pp. 170-177.

[8] A. Brito, C. Fetzer, H. Sturzrehm, and P. Felber, “Speculative out-of-
order event processing with software transaction memory,” in Proc. 2nd Int.
Conf. Distrib. Event-Based Syst. (DEBS), 2008, pp. 265-275.

[9] M. Finifter, A. Mettler, N. Sastry, and D. Wagner, “Verifiable functional
purity in Java,” in Proc. 15th ACM Conf. Comput. Commun. Security (CCS),
2008, pp. 161-174.

[10] L. Page, S. Brin, R. Motwani, and T. Winograd, “The PageRank citation
ranking: Bringing order to the web,” Stanford InfoLab, Tech. Rep. 1999-66,
Nov. 1999.

Ms. Bhagyashali Shinde received B.E. degree in Computer
Science and Engineering from BAMU University in 2002 and
M.E. Student in PK.Technical campus, chakan, from
Savitribai Phule (Pune) University.

Dr. S.T. Singh received B.E. and M.E. degrees in Computer

Engineering from Savitribai Phule (Pune) University and
currently an HOD at PK.technical Campus, Chakan, Pune.

Page| 150



	tip_1
	tip_2
	tip_3
	tip_4
	tip_5
	tip_6
	tip_7
	tip_8
	tip_9
	tip_10
	tip_11
	tip_12
	tip_13
	tip_14
	tip_15
	tip_16
	tip_17
	tip_18
	tip_19
	tip_20
	tip_21
	tip_22
	tip_23
	tip_24
	tip_25
	tip_26
	tip_27
	tip_28
	tip_29
	tip_30
	tip_31
	tip_32
	tip_33
	tip_34
	tip_35
	tip_36
	tip_37
	tip_38
	tip_39
	tip_40
	tip_41
	tip_42
	tip_43
	tip_44
	tip_45
	tip_46
	tip_47
	tip_48
	tip_49
	tip_50
	tip_51
	tip_52
	tip_53
	tip_54
	tip_110
	tip_210
	tip_310
	tip_410
	tip_55
	tip_61
	tip_71
	tip_81
	tip_91
	tip_101
	tip_111
	tip_121
	tip_131
	tip_141
	tip_151
	tip_161
	tip_171
	tip_181
	tip_191
	tip_201
	tip_211
	tip_221
	tip_231
	tip_241
	tip_251
	tip_261
	tip_271
	tip_281
	tip_291
	tip_301
	tip_311
	tip_321
	tip_331
	tip_341
	tip_351
	tip_361
	tip_371
	tip_381
	tip_391
	tip_113
	tip_213
	tip_313
	tip_412
	tip_510
	tip_62
	tip_72
	tip_82
	tip_92
	tip_102
	tip_112
	tip_122
	tip_132
	tip_142
	tip_152
	tip_162
	tip_172
	tip_182
	tip_192
	tip_202
	tip_212
	tip_222
	tip_232
	tip_242
	tip_252
	tip_262
	tip_272
	tip_282
	tip_292
	tip_302
	tip_312
	tip_322
	tip_332
	tip_342
	tip_352
	tip_362
	tip_372
	tip_382
	tip_392
	tip_401
	tip_411
	tip_421
	tip_431
	tip_441
	tip_451
	tip_461
	tip_471
	tip_481
	tip_491
	tip_501
	tip_511
	tip_521
	tip_531
	tip_541
	tip_551
	tip_56
	tip_57
	tip_58
	tip_59
	tip_60
	tip_115
	tip_214
	tip_314
	tip_413
	tip_512
	tip_63
	tip_73
	tip_83
	tip_93
	tip_103
	tip_114
	tip_123
	tip_117
	tip_216
	tip_315
	tip_414
	tip_513
	tip_64
	tip_74
	tip_84
	tip_94
	tip_104
	tip_116
	tip_124
	tip_133
	tip_143
	tip_153
	tip_163
	tip_173
	tip_183
	tip_193
	tip_203
	tip_215
	tip_223
	tip_233
	tip_243
	tip_253
	tip_263
	tip_273
	tip_283
	tip_293
	tip_303
	tip_119
	tip_218
	tip_317
	tip_415
	tip_514
	tip_65
	tip_75
	tip_85
	tip_95
	tip_105
	tip_118
	tip_125
	tip_134
	tip_144
	tip_154
	tip_164
	tip_174
	tip_184
	tip_194
	tip_204
	tip_217
	tip_234
	tip_244
	tip_254
	tip_264
	tip_274
	tip_284
	tip_294
	tip_304
	tip_316
	tip_323
	tip_333
	tip_120
	tip_220
	tip_319
	tip_417
	tip_516
	tip_610
	tip_710
	tip_86
	tip_96
	tip_106
	tip_1110
	tip_126
	tip_135
	tip_145
	tip_155
	tip_165
	tip_175
	tip_185
	tip_195
	tip_205
	tip_219
	tip_225
	tip_235
	tip_245
	tip_255
	tip_265
	tip_275
	tip_285
	tip_295
	tip_305
	tip_318
	tip_324
	tip_334
	tip_343
	tip_353
	tip_363
	tip_373
	tip_383
	tip_393
	tip_402
	tip_416
	tip_422
	tip_432
	tip_442
	tip_452
	tip_462
	tip_472
	tip_482
	tip_492
	tip_502
	tip_515
	tip_522
	tip_532
	tip_542
	tip_552
	tip_561
	tip_571
	tip_581
	tip_591
	tip_601
	tip_611
	tip_621
	tip_631
	tip_641
	tip_651
	tip_66
	tip_67
	tip_68
	tip_69
	tip_70
	tip_711
	tip_721
	tip_731
	tip_741
	tip_751
	tip_76
	tip_77
	tip_78
	tip_79
	tip_80
	tip_811
	tip_821
	tip_831
	tip_841
	tip_851
	tip_128
	tip_227
	tip_320
	tip_419
	tip_517
	tip_612
	tip_712
	tip_87
	tip_97
	tip_107
	tip_1111
	tip_127
	tip_136
	tip_146
	tip_156
	tip_166
	tip_176
	tip_186
	tip_196
	tip_206
	tip_2110
	tip_226
	tip_236
	tip_246
	tip_256
	tip_266
	tip_276
	tip_286
	tip_296
	tip_306
	tip_3110
	tip_325
	tip_335
	tip_344
	tip_354
	tip_364
	tip_374
	tip_384
	tip_394
	tip_403
	tip_418
	tip_423
	tip_433
	tip_443
	tip_453
	tip_130
	tip_229
	tip_327
	tip_420
	tip_519
	tip_613
	tip_713
	tip_88
	tip_98
	tip_108
	tip_1112
	tip_129
	tip_137
	tip_147
	tip_157
	tip_167
	tip_177
	tip_187
	tip_197
	tip_207
	tip_2111
	tip_228
	tip_237
	tip_247
	tip_257
	tip_267
	tip_277
	tip_287
	tip_297
	tip_307
	tip_3111
	tip_326
	tip_336
	tip_345
	tip_355
	tip_365
	tip_375
	tip_385
	tip_395
	tip_404
	tip_4110
	tip_424
	tip_434
	tip_444
	tip_454
	tip_463
	tip_473
	tip_483
	tip_493
	tip_503
	tip_518
	tip_523
	tip_533
	tip_543
	tip_553
	tip_562
	tip_139
	tip_230
	tip_520
	tip_615
	tip_715
	tip_89
	tip_99
	tip_109
	tip_1210
	tip_138
	tip_148
	tip_158
	tip_168
	tip_178
	tip_188
	tip_198
	tip_208
	tip_2112
	tip_2210
	tip_238
	tip_248
	tip_258
	tip_268
	tip_278
	tip_288
	tip_298
	tip_308
	tip_3112
	tip_328
	tip_337
	tip_346
	tip_356
	tip_366
	tip_376
	tip_386
	tip_396
	tip_405
	tip_4111
	tip_425
	tip_435
	tip_445
	tip_455
	tip_464
	tip_474
	tip_484
	tip_494
	tip_504
	tip_5110
	tip_524
	tip_534
	tip_544
	tip_554
	tip_563
	tip_572
	tip_582
	tip_592
	tip_602
	tip_614
	tip_622
	tip_632
	tip_642
	tip_652
	tip_661
	tip_671
	tip_681
	tip_691
	tip_701
	tip_714
	tip_722
	tip_732
	tip_150
	tip_250
	tip_339
	tip_429
	tip_527
	tip_618
	tip_718
	tip_813
	tip_911
	tip_1011
	tip_1115
	tip_1212
	tip_1311
	tip_1410
	tip_1510
	tip_1610
	tip_1710
	tip_1810
	tip_1910
	tip_2010
	tip_2114
	tip_2212
	tip_2310
	tip_249
	tip_259
	tip_269
	tip_279
	tip_289
	tip_299
	tip_309
	tip_3113
	tip_3210
	tip_338
	tip_347
	tip_357
	tip_367
	tip_377
	tip_387
	tip_397
	tip_406
	tip_4112
	tip_428
	tip_436
	tip_446
	tip_456
	tip_465
	tip_475
	tip_485
	tip_495
	tip_505
	tip_5111
	tip_526
	tip_535
	tip_545
	tip_555
	tip_564
	tip_573
	tip_583
	tip_593
	tip_603
	tip_617
	tip_623
	tip_633
	tip_643
	tip_653
	tip_662
	tip_672
	tip_682
	tip_692
	tip_702
	tip_717
	tip_723
	tip_733
	tip_742
	tip_752
	tip_761
	tip_771
	tip_781
	tip_791
	tip_801
	tip_812
	tip_822
	tip_832
	tip_842
	tip_852
	tip_861
	tip_140
	tip_240
	tip_330
	tip_427
	tip_525
	tip_616
	tip_716
	tip_810
	tip_910
	tip_1010
	tip_1114
	tip_1211
	tip_1310
	tip_149
	tip_159
	tip_169
	tip_179
	tip_189
	tip_199
	tip_209
	tip_2113
	tip_2211
	tip_239
	page15

