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Single Machine Quick-Start

Run MSI to install driver on development machine
1. Download and run:

a. MySpace.DataMining.Qizmt.msi

i. Click next and go with all defaults

ii. Enter <windows login>when prompted
ﬁ%’MySpace.DataMining.Qizrnt.msi

ﬁ Qizmt

Welcome to the Qizmt Setup Wizard

=] @ == | Qemt

Select Installation Folder

The installer will guide you through the steps required to install Qizmt on pour computer. The installer will install Qizmt to the following folder.

To install in this folder, click "Nest'". To install to a different folder, enter it below or click "Browse".

Folder:

C:4Program Files'yS pace. D atabMining'dizmts Browse...

Wit BMIMG: This computer program iz protected by copyright law and international treaties, Install Qizmt for yourself, or for anyone who uses this computer:
Unautharized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted ta the maximum extent possible under the law.

) Just me

Cancel ] ’ < Back ] [ Mext »

‘_@ Qizmt

Confirm Installation

]| = || | £ Qizmt

Installing Qizmt

Set Service Login (-7
i ; ; ; . Username: UserName1
The installer is ready ta install Qizmt on your computer. Qizmt iz being installed. seriiame
) . . Password:
Click “Mext” to start the installation.
Please wait... Confirm password. | ===

Cancel ] ’ ¢ Back ] [ MNextr : < Back Mewt >
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Formatting MR.DFS

BN Adrministrator C2

mt @format Machines=localhost

reformatting...
es on 1 machines

Generate Stored Job Examples

B Administraton CH

ap . X rn'I
H1zmt—mﬁtr1nu.am1

View Stored job examples in cluster

EX Administrator: C3,

files) _
7 GB node avg; 62.97 GBE node min)
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Execute wordcount job

EX Administrator: C3

Output:
Duration:

9:29 pPM] nRe
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[Local: Preplob]

Done

[Remote: wordCount_LoadData]

machines:

29 pm]
rdCount_Input.t

e: WordCount]
map done; nange done; s = sort done; r

on 1 machi

Duration:

Map done; starting m
00] .ssr[sort completed OC

Done
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View wordcount inputs and outputs

EX Administrator: C3

6.58 KB

.49 KB (1 part

=
2

.23 KB (2 parts,

_Output
22 Distribu

96 GB node avg; 62.96 GBE node min)

View/Edit the wordcount example
Qizmtedit QizmtWordCount.xml
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¥ © dfs://Qizmt-WordCountaml - Jobs Editar = | = | [ESa]
EX Administrator|  fle  Edit  Debug  Tools
(™ N
64 </10Settings = -
65 <MapReduce:=
- - oo <Map:=
WordCount e a
o dcoun: IR .
" 95 G public virtual void Map(ByteSlice line, MapOutput output)
o9 {
70 mstring sLine= mstring.Prepare(line);
71 mstringarray parts = sLine.SpltM({" J;
72
73 for(int i=0; | < parts.Lenath; i++)
74 { E
75 mstring word = parts[i];
76
77 iftword.Length > 0 &% word.Length <= 18) // Word cannot be longer than the
KeyLength! -
| | Cancel |

Jzmt edit Q1zmt-WordCount.xml
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Word Count Logic Form

Data Mining Map Output Reduce Input Reduce Qutput
o i key values lines
ntermediate

Mapreducer Name keys valuos 1 the, 3

word count Map Input the 1 the 1
line daso 1 1
the do
Mapreducer Purpose k £
counts
oCCurrencCes of
Map Output
words in a file cdou
- intermediate Reduce Input Reduce Qutput
values ke =
¥ values lines
Map Input the 1
line 1 dog, 2
house | 4 dgg =
the house =
Map Output
keys inte;rarllﬁtéisate
Input Document Map Input the |1 Reduce Input Reduce Output
lines line dog 1 key values lines
the dog the dog 1 house. 1
+he hoyse house
the dog
hpu
ine
Reduce Input Reduce Output
key values lines
Map Output
Output Document keys  [Mepmediate
lines Map Input
the, 3 line
dog, 2
house. 1
Reduce Input Reduce Output
key values lines
Map Qutput
keys inte;rarllﬁgisate
Map Input
line
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Mor e Examples

K-Means Locator

Obtain Code Qizmt examples
View/Edit Code Qizmt edit Qizmt - CellularKMeans.xml
Execute Code Qizmt exec Qizmt - CelularKMeans.xml

This example calculates the K -Means of randomly generated vertices . The cent roids are first randomly
placed , during the map phase each cent roids and vertices arerounded upto some range (Abstraction
Sector ) as the key. During the exchange phase all vertices and cent roids are transferred between
machines in the cluster such that all vertices within the same range are together. Within each range, the
traditional k -means algorithm is applied to all sectors in parallel. As new data is added, this mapreducer

only exchanges the delta vertices and the cent roids.

=l X I:I Vertices
|:| Randomly Placed Centroids
EI Centroids after MapReduce (centered on located
I:I Abstraction Sector Barrier

clusters)
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K-Means Locator (contd.)

Fully Distributed, Fully Cachable, Fully Mapreduce Kheans Mapreducer Example

Put vertices into MR.DFS in form: Vi<vertex>
e.g. Qizmt put \\foo\ES\verticesO.txt \\bar\ES\vertices.txt \\baz\ES\vertices2.txt

Randomly generate centoids and put into MRB.DFS in form: C:<centoid=
Remote

DFS Input: nothing

DFS Qutput: randomly generated centoid start positions

Mapreducer

Map
--.- Intermediate Key: centoid or vertex rounded up to lower resolution (region ID)

Intermediate Value: centoid or vertex line <C | V=:<centoid | vertex:

Reduce
Input Key: region ID - number of low precision
Input Values: list of centoids and vertices within a region
Output lines: intermediate centoid positions for all centoids in current region

Final centoids overlaid on original vertices.
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K-Means Mapreduce Form

Data Mining Map Output Reduce Input Reduce Output
| P - key values lines
[Mapreducer Name keys '“'“ﬂ,;ﬂ'sm ™0.1640,0.0p18| C:0.1649,0.0418
K)eans Map Input 0.0 Coieas0gas| %° C:0.1848,0.1523| C:0.1848,0.1373
line [V:0.0643,0.1797] 1{%%%?3%;%
= gAr . ’
C:0.1645,0.0418 V004170 IpSa— o= e s
Mapreducer Purpose F:0.0724.0.1833
Computes K-Means of
data
Map Output
boye imum:g;:m Reduce Input Reduce Output
Map Input C:0.1848,0.1523 key i ks
e 0.0 ' etk F:0.9639,0. 733 C:0.9639,0.2233
5 4.1 m0.9462,0.1310_V:0.9462.0.2310
C:0.1848.0.1523 oo - F0.56220.2480

Map Output
intermediate
keys values
Input Document Map Input 55 005420197 Reduce Input Reduce Output
lines i line key values lines
C:0.1649,0.0415 V:0.0643.0.1737
C:0.1848,0.1523
V:0.0643,0.1797 e
Vi0.0417.0,1392
V:0.0807.0.1910
:0.9639 0,2233 Map Dutput
V20,9462 0.2310 K intermediate
C.0.9303 0.3936 e values
N0,5544.0,3222 Map Input 0.0 0.0417.0.1392
A0 R9A] 0 2284 li
Vi0.8284.0.2676 ) ne
V:0.0417,0.1392 Reduce Input Reduce Output
key values lines
Map Output
intermediate
Output Document keys values
lines Map Input Ew| C:0.9639.0.1233
C:0.16490.0418 line
C:0.1848.0.1523 C:0.9639,0.2233
V:0.0643,0.1797
V:0.0417,0.1592
F-0.0620,0.1076 Reduce input Reduce Output
F:0.0724 0.1853 key values lines
C:0.9639,0.2233 Map Output
V:0.9462 0.2310 P Outp
F:0.83622.0,2480 intermediate
keys values
Map Input 4.1 V:0.9462,0.2310
line
V:0.2462.0.2310
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KMeans Example Map Logic

"r:'} dfs://Qizmit- CellularkMeansz.xml - Jobs Editor
File  Edit Debug Tools
==
72 <JobType=mapreduce</lobType=
73 <KeyLength>double,double</KeyLength=
74 <DFSInput=dfs://CellularkMeans_Input.txt</DFSInput=
75 <DFSOutput=dfs://CellularkMeans_Output.txt</DFSOutput:
76 =/l0Settings=
77 <MapReduce:=
78 <Map=
79 <|[CDATA[
20 public virtual void Map(ByteSlice line, MapOutput output)
81 {
82 mstring sLine = mstring.Prepare(line);
83 mstring sCoords = sLine.MSubstring(2);
84
&5 double ¥ = sCoords.MextItemToDouble(',");
25 double v = sCoords.MextIitemToDouble(',");
87
88 double kx = x = (double)5s;
89 double ky =y = (double)5;
a0
a1 kx = Math.Truncate(kx);
g2 ky = Math.Truncate(ky);
a3
Q4 recordset rkey = recordset.Prepare();
Q5 rkey.PutDouble(kx);
Qi rkey.PutDouble(ky);
a7
o3 output.Add(rkey, sLing);
T 3}
100 1=
101 </Map=

=5 FoR|Ex5

0K

| [ Cancsl

m
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K-Means Example Reduce Logic

-

¥ o+ dfs://Qizmt-CellularkMeans.xml - Jobs Editor [ = | B[]
File Edit Debug Tools
H &

104 public override void Reduce(ByteSlice key, ByteSlicelist values, ReduceQutput output) -

105 {

106 recordset rkey = recordset.Prepare(key);

107 mstring sKey = mstring.Prepare("K:");

108 skey = sKey.AppendMirkey.GetDoublel)).AppendM(’, ). AppendMirkKey.GetDoubla()):

109

110 output.Add(skey);

111

112 for(int i = 0; i < values.Length; i++)

113 i

114 mstring sValue = mstring.Prepare(values.ltems[i]); i

115 output.Add(svValuea); ‘E‘

116 T s

117

118 List=Point> data = new List=<Point=();

119 List=Point> centroids = new List<Point={);

120

121 mstring V = mstring.Prepare(™:"):;

122

123 for(int i = 0; | < values.Length; i++)

124 i

125 mstring sValue = mstring.Prepare(values.ltems[i]);

126 mstring label = svValue.MSubstring(0,2);

127 mstring coord = sValue.MSubstring(2);

128

129 double x = coord.NextltemToDouble(',: -

0K || Cancel

Page 15




MySpace Qizmt Quick Start Guide
Top-Down Collaborative Filtering

Obtain Code Qizmt examples
View/Edit Code Qizmt edit Qizmt - CollaborativeFiltering.xml
Execute Code Qizmt exec Qizmt - CollaborativeFiltering.xml

In this example, remote jobs are used to copy a MR.DFS document to every node in the MR.DFS and then perform Top-
Down Collaborative Filtering on such that each core in the cluster does a subset of the work. The resulting scores are
then redistributed back out into the MR.DFS.

BA Administrator: C2 ;lglﬂ

Qizmt-CollaborativeFiltering.xml . . .
:04 pM] [Local: CollaborativeFiltering_Preprocessing]

[ 115 PM]
Duration: 111

[9/14 6:21:15 PM] [Remote: CollaborativeFiltering]
2 proc s on 1 machines:

Output: s aborativeFiltering_Output_Partl.
Qutput: dfs: veFiltering_Out
Duration: O

eFiltering_Output_Partl.txt

eFiltering_Output_Part?.txt
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Job Types

Local
Method executes on 1 machine. The Shell() method is often used in Locals to script a set of tasks in a pipeline, input
deltas and publish results. Example:

9 <|[CDATA[

10 public virtual void Local)

11 {

iz Shelll@"Qizmt del mash_Input.txt");

13 Shell{@"Qizmt del mash_Output.txt™);
oD
o o
T O

Remote

Method executes on 1 or more remote machines to perform a task on a MR.DFS input file or wild card set of files. The
resulting stream writes data back out to the DFS. Use this type of job for algorithms which are more cost-effectively
executed on a single machine using top-down approach, such as Top-Down Collaborative Filtering. Example:
<I[CDATA[
public virtual void Remote(RemotelnputStream dfsinput, RemoteCQutputStream dfsoutput)
{

J//Create sample data.
dfsoutput.WriteLine("1498,The Last Supper,100.45,374000000");
dfsoutput.WriteLine("1502,Mona Lisa,4.75,600000000™);

[ ]
o D D o
(O S o e
& o O o O O O O
Mapreduce
Most data processing tasks may be performed optimally and with ultra-simplistic code when written as a mapreducer.
Example:
52 < [CDATAL
63 public wirtwal woid Map(ByteSlice ling, MapOutput output)
&4 1
65 mstrinig sLine = mstring.Preparelline);
66 int year = sLine.MNextlternTolnt(’,);
g9 <\ [CDATAL
an public override void Reduce(Byteslice key, ByteSlicelist values, ReduceDutput output)
o1 1
az recordset rkey = recordset.Preparelkey];
a3 int year = rkey.Getlnt(); double size = rkey.GetDouble();
C e
i e
I E
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Tag Ordering

The order of tags in jobs does matter for some tags. The required tags of each job type have a specific order as shown in
the default template when creating a job. <Job> tags are executed in the order. In a mapreduce job, the child nodes of
<MapReduce> must be in order, <Map> first, <Reduce> second.

Local Tag Ordering
<Job Name="" Custodian=
<|OSettings>
<l-- child nodes in any order -->
</I0Settings>
<Local>
<I[CDATA[...1]>
</Local>
</Job>

email="">

Remote Tag Ordering

<Job Name="" Custodian="" email="">

<|OSettings>
<l-- child nodes in any order -->
</I0Settings>
<Remote>
<I[CDATA[...1]>

</Remote>

</Job>

Mapreduce Tag Ordering
<Job Name="" Custodian="" email="">
<|OSettings>
<I-- child nodes in any order -->
</I0Settings>
<MapReduce>
<Map>
<I[CDATA[ ... 1]>
</Map>
<Reduce>
<I[CDATA[ ... 1]>
</Reduce>
</MapReduce>
</Job>

KeyLength
The KeyLength tag of mapreducer jobs may be set to a specific number of bytes or set to comma separated list of data
types, e.g.
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Advanced Optimizations
Description

OutputMethod

Default: sorted

By default the OutputMethod is sorted however
it may be explicitly changed to grouped when
fully sorted results are not required because
grouped is a cheaper operation then fully sorted.
Typically a series of mapreducer pipelines may be
significantly optimized by using grouped for the
intermediate outputs and sorted for the final
mapreducer output:

[ disdinputtd |

grouped
mapreducer

diz Mntermediate0 fxd

grouped
mapreducer

sarted
mapreducer

dfz Minalzoted

KeyMajor
Default: Entire Key Length

Change KeyMajor to set how many bytes of the
key to consider during machine exchange. By
default the entire key is considered to ensure
even distribution of data, however, significant
performance gains can be achieved by using only
a subset of the key during exchange. Generally
random and less uniform keys may benefit from
a reduction in KeyMajor without skewing the
distribution.

XPath in Job file (Qizmtedit <myjob>)  Value Range
SourceCode/Jobs/Job/I0Settings/OutputMethod  grouped | sorted

Examples:
<OutputMethod>sorted</OutputMethod>

<OutputMethod>grouped</OutputMethod>

SourceCode/Jobs/Job/I0Settings/KeyMajor 1-=

Examples:
<KeyMajor>16</KeyMajor>

<KeyMajor>100</KeyMajor>
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Advanced Optimizations (contd.)
Description

Delta

Default: disabled

When a delta node is added to a mapreducer job,
the intermediate files of the mapreduce
operation are cached automatically. Subsequent
executions of the same mapreduce job will only
exchange files which have not been cached by
the mapreducer.

Explicit Caching

Sometimes automatic caching may have the
effect of overly expanding the data. For example,
if the delta contains random samples which can
be redundant, these random samples will cause
the cache to expand to fast if automatic caching
is used. When delta is enabled, the reducer code
may override the automatic caching by explicitly
identifying which key/value pairs to cache after
the exchange phase, e.g.

é void Reduce(é

output.Cache(key, value);

XPath in Job file (Qizmtedit <myjob>)
SourceCode/Jobs/Job/Delta/Name
SourceCode/Jobs/Job/Delta/DFSInput

Examples:

<Delta>
<Name>mydata_cacheA</Name>
<DFSInput>dfs://mydataA*.txt</DFSInput>
</Delta>

<Delta>
<Name>mydata_cacheB</Name>
<DFSInput>dfs://mydataB*.txt</DFSInput>
</Delta>

Value Range
Any valid windows

file name.
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Mapreducer Caching

Obtain Code Qizmt examples
View/Edit Code Qizmt edit Qizmt -ExplicitCacheWordCount.xml
Execute Code Qizmt exec Qizmt -ExplicitCacheWordCount.xml

Most mapreducer jobs can be executed faster in subsequent executions by caching intermediate data of a mapreducer
job and only exchanging/sorting the delta input data. In this way only MR.DFS files that have not been picked up yet flow
throughout the cluster during a mapreduce job rather than the entire input set. Typically, for production pipelines can
be implemented with smaller clusters of servers than R&D clusters when Qizmt Mapreducer Caching is used.

Life Cycle of DFS dataina Qizmt Without Caching (Production R&D)

exhange ugglcz)réﬁd
== ——
sl () 388 o
zValue block

3 minutes BlOCk

3 minutes

3 minutes

Life Cycle of DFS dataina QiZMt  with Caching (Production Pipeline)

unsorted
zblock

exhange sorted

mal map zKeyBlock =
{>{> block |¢ ZValue | P | reduce Y dfs
3 mlnl.:es dﬂ?‘lllt)? BIOCk zvalue delta + cache b!lgtE!(

delta
only

cache

Block

3 minutes

ayaes woyy afizaw

Generic Key
Value Cache

3 minutes

ayaea asejdal

Bound to a
Mapreducer

Enabling Caching
Caching is enabled by adding a <Delta> node under the <Job> node of a mapreducer job, e.g.
<Delta>
<Name>ExplicitCacheWordCount_Cache</Name>
<DFSInput>dfs://ExplicitCacheWordCount_Input*.txt</DFSInput>
</Delta>
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In this example, after the mapreducer job is run the first time, a file will be created in MR.DFS per the /Delta/Name
node containing the distributed cached intermediate data. e.g.

B Administraton C

Explica eWordC ount _Input0l.txt
Explic unt_

ExplicitCac unt_Temp(
Explic ' unt_Temp04.tx
Explic lordCount_Temp05.tx

ExplicitCs dCount_Cach
Explic ordCount ut.tx .00 B

62.94 GBE node min)

Explici t Caching

By default, all key/value pairs are cached when delta caching is enabled. In some scenarios you may want to override the
contents of the cached intermediate data across the cluster. This can be done by setting the [ExplicitCache] function
attribute on the reducer event and then explicitly adding key/value pairs to the cache. When this is done, the automatic
cache is replaced with an explicit cache e.g.

P "

¥ - dfs://Qizmt-ExplicitCacheWordCount.xml - Jobs Editor =3 [E=R(F>2
File  Edit Debug Tools
= &

190 <Reduce: *

191 <|[CDATA[

192 [ExplicitCache]

193 public override void Reduce(ByteSlice key, ByteSlicelist values, ReduceOutput output)

194 {

195 mstring word = mstring.Prepare(Unpadkey(key));

196 int count = 0;

197

198 while(values.MoveNext())

199 {

200 mstring value = mstring.Prepara(valuas.Current);

201

202 iffvalue.Length = 0)

203 i

204 count += value.Tolnt();

205 ¥

206 else

207 i

208 ++count;

209 ¥

210 ¥

211

212 mstring sCount = mstring.Prepare(count);

213

214 output.Cache({word, sCount);

215

216 output.Add{word.AppendM(’,").AppendM(sCount)); =

217 H

218 11>

219 </Reduce:= -

oK || Cancel |

Page 22




MySpace Qizmt Quick Start Guide
All key/value pairs sent into the output.Cache() will make their way back into this reducer after being merged with delta

key/value pairs in subsequent runs of the mapreducer. Files are pulled into the cache by the name of the file in MR.DFS.
Qizmt keeps track of which MR.DFS files have been pulled into the mapreducer per the wildcard specified in the
/Delta/DFSInput node, once they have been cached, the names of the MR.DFS files are stored in the cache file to avoid
re-caching them in subsequent runs.

Viewing what MR.DFS Files have been Rolled into a Cache File
The Qizmt info command, when applied to a cache file (aqua), shows which MR.DFS files have already been picked up by
a mapreducer using the cache file.

B Administrator C

C:\>gizmt info ExplicitCacheWordCount_Cache
S file information]

eWordCount_Cache

cached Inpu__.lll
Input:ExplicitCacheWordCount_InputOl.txt

Invalidating MR.DFS Files Already in a Cache
MR.DFS files already in a cache file can be removed so that they will be re-cached on the next run of the mapreducer

using the cache e.g.

B Adrministrator T ;lglﬂ

J Inpu s: 1
Inpuf Ex p11c1t£acheﬁurdiuunt_Iﬂputﬂl.txt

izmt invalidate ExplicitCachewWordCount_Cache

ile node ExplicitCac
| Cache has been invalida

‘>gizmt info ExplicitCacheWordCount_Cache
f11~ 1n+ﬂrmaf on]]

Once a MR.DFS file has been invalidated from a cache file, the mapreducer using the cache file will pick it up along with
any other files which match the wild card specified in the /Delta/DFSInput node. Invalidating an MR.DFS file in a cache
file does not clean up any data which that file may have input as it is already merged with inputs from all other cached
MR.DFS files, however it does make the mapreducer using the cache re-pull that file as an input the next time it is
executed.
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Deleting a CacheFile
Deleting a cache file will both invalidate all cached inputs as well as delete all intermediate data cached by that cache
file. When the mapreducer job which owns a deleted cache file is executed, all inputs picked up by the /Delta/DFSInput

wildcard are re-exchanged across the cluster and the intermediate data is re-cached.

Limitations of Qizmt Caching
- Cache files cannot be shared across different mapreducers, a mapreducer owns at most 1 cache file and a cache

file is owned by at most one mapreducer.

- Ifany administrative action is taken on a cluster such as adding or removing machines, all cache files must be
deleted.

- Ifreplication is > 1, caching is ok but cached intermediate data itself is not replicated.
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Creating New Job

1. RDP into any machine in the cluster
Issue command: Qizmtedit <new stored SourceCode name
3. Edit stored SourceCode
a. The Qizmt editor comes complete with: Auto-complete, Smart tabs and Auto-syntax Coloring
Click OK
5. Test stored SourceCode with: Qizmtexec<new storedSourceCode namne

N

e
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BN Administrator: C:\ - gizmt edit mash 10| x|

C:\>gizmt edit mash

¥ - dfs://mash - Jobs Editor =N EoR(>
File Edit Debug Tools
= =N
48 <Map= -
49 <I[CDATA[
50 public virtual void Map(ByteSlice line, MapOutput output)
51 {
52 mstring sLine = mstring.Prepare(line);
53 int year = sLine.NextItemTolInt(",');
54 mstring title = sLine.NextltemToString(’,):
55 double size = sLine.NextItemToDouble(','):
56 long pixel = sLine.NextltemToLong(',);
a7
58 recordset rkey = recordset.Prepare();
59 rkey.Putlnt{year);
a0 rkey.PutDouble(size);
ol rKe'f.l
o .

'SCC Fquals(object obj) [Boolean]

— 64 rval GetBool() [Boolean]
gg Val GetBytes(IList<byte> buffer, Int32 offset, Int32 byteCount) [Void]
= ousia GetChar() [Char] =
o8 T
o9 11=
70 </Map=
71 <Reduces
72 <|[CDATA[
73 public override void Reduce(ByteSlice key, ByteSliceList values, ReduceOutput output)
74 {
75 recordset rkey = recordset.Prepare(key):
76 int year = rkey.GetInt();
77 double size = rkey.GetDouble();
78
79 for(int i = 0; 1 < values.Length; i++)
80 {
81 recordset r'vValue = recordset.Prepare(values.Items[i]);
82 mstring title = rYalue.GetString();
83 long pixel = value.GetLong();
84
85 mstring sLine = mstring.Prepare(year);
g6 sLine = sLine.AppendM(’,"
a7 AppendMititle)
[=3=] ArnnendmMi™ 1 -
OK || Cancel
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Smart C# Syntax Coloring

Qizmt editor automatically colors C# syntax as it is typed or when code is pasted into the editor.

Concept Color
Keywords Blue
Comments Green
Strings Brown
XML GreyPurple
Other text Black

Heap Red
Allocations

C# Auto Complete

MySpace Qizmt Quick Start Guide

Examples
public virtual void
Hroomments here
J.l'*
rmulti-line comments
go here
*f
@"Qizmt Is"
'
=/ I05ettings>
zMapReduce>
=Mapz
I [COATA[
Map(

line,
1

foo.ToString();
bar = new SomeClass();

' OGAGFGSR 6KSY WoQ YSe@ Aa LINBaaSRo
a3 < fI0Settings:
24 «MapRe —
o= <Map> ToString =
26 <I[CC TaPOS(string text [
a7 public ToPOS0 ) It
25 [ Frepare(ztring =)
20 sty FPreparePaddedStringdsciiztring =, Int32 zize) -
40 Iinel

I @ Afl06f ST R
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Go to Line Number
Ctrl+G or Edit -> Go (i 2 X

BN Administrator: &Y - gizmt edit Helloxml

C:\>gizmt edit Hello.xml

'!_f_ dfz/Helloxml - Jobs Editor

File | Edit | Debug Tools

=N Eind... Ctrl+F
48 Find Mext F3
49 Beplace.. Ctrl+H
30

51 Goto... Ctrl+G
52 MSLrng sone
53 int wear = sLi
54 mstring title 3
55 double size 5

56 long pixel =5
]

Code Search
Ctrl+F or Edit->FindX/Find Next/Replace

B Administrator Ch - gizmt edit Hello.xml

Deb Tool
-_E ug lools Find and Replace
- e cuter Find | Replace
48 Find Mext = —l
Find output,
iE Replace.. Ctrl+H on tp
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Built -In Debugger
B8 Administrator: G - gizmt edit Hellosml

MySpace Qizmt Quick Start Guide

C:\>qizmt edit Hello.xm]

!_‘ﬁ: df=/Hello.xml - Jobs Editor

File  Edit

= M=
44
45
46
47
48
49
50
51
52
53
54
5543
56
57
58
59
&0
61
62
63
64

Debug | Tools

Resume Debugging F5
Stop Debugging Fl12 itput=
Step Into F11
Step Ower F10
Step Out Shift+F11
Toggle Breakpoint Fa Dutput output)
Delete All Breakpoints  Ctrl+Shift+F9
Skip to Reduce Shift+F12 BB
OoUBE sZe = sOne. NextItem rooounrel,');

long pixel = sLine.NextItemToLonal’,");

recordset rkey = recordset.Prepare();
rkey.Putlnt{year);
rkey.PutDouble(size);

recordset rValue = recordset.Prepare();
rValue.PutString(title):
rValue.PutLongl(pixel);

m

- gize =10
pb".E| =0

- year = 1458

- riey = <recordset

- Value = <recordset >

-this = <MRRMapper: "RemoteEwec. UserRExec+MRRMapper”

- line = <Byte Slice> "1458, The Last Supper,100.45,374000000"

- output = <MRRMapOutput = "RemoteExec. UserR Exec+MRRMapper+sMRRMapOutput”

- gline = <mstring> "1498, The Last Supper,100.45, 374000000 Map
Remote
- title = <mstring= "The Last Supper” lf?ﬂl;ﬁlemnte

Debug Command
Resume Debugging
Stop Debugging
Step Into

Step Over

Locals / Call Stack |Output / Debug

Hot Key Action

F5 Execute to next breakpoint.

F12 Stop debug mode to continue editing mapreducer.
F11 Step into a function on call stack.

F10 Step over a function on call stack.
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Step Out Shift-F11 Step out of a function on call stack.
Toggle Breakpoint F9 Add or remove a breakpoint.
Skip to Reduce Shift-F12 Start reduce phase at end of current map cycle.

Start Debugger Half Way through Map Data
1. During debug mode, open the Map Input Scroll Control.

Tools | Help
Auto-Complete

Debug by Proxy

Debug Shell Exec

Show Toolbar

Map Input Scroll Control

2. Press the Nudge button to skip through map data.

Map: WordCount |
[t - |
Classmates and study partners

[<] Mudge =] =
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Locating Build Error without IDE
1. Write a mapreducer that contains an error:

B Administrator: G - gizmt edit ErrorTestxml | ﬂ
C:\>qizmt edit ErrorTest.xm]
!_ﬂ: dfs://ErrorTestxml - Jobs Editor El@
File Edit Debug Tools
==
68 11= -
a9 </Mapx=
70 <Reduce:
71l < [CDATA[
72 public override void Reduce(ByteSlice key, ByteSliceList values, ReduceQutput output)
73 {
74 recordset rkey = recordset.Prepare(key):
75 int year = rkey.GetInt();
76 double size = rkey.GetDouble();
77 E
78 for{int i = 0; | < values.Length; i++)
79 {
80 — > SYNTAX ERROR ;;;::: OO0 5555 €ommmmmmmmmmm |
21 recordset r'Value = recordset.Prepare(values.ltems[i]);
g2 mstring title = rValue.GetString();
83 long pixel = r'value.GetLong();
— B4
85 mstring sLine = mstring.Prepare(year); -
OK || Cancel
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2. Run mapreducer:

B Administrator C ;lglﬂ

starting n exchange
ption: (e nge thread)

3. View executed code of last error from machine on which it occurred; use Ctrl-G to go to the line number of the
error. In this example The error occurred on line 1307 and glyph 33:  Qizmtedit *errors*

B Administrator: C:\ - gizmt edit *errors*

;‘: C# Errors - lobs Editor

File  Edit i @

= =N .
e 3 Line: 1307
1297
1298
1299 ytesSlice
1300 {
1301 recordset rkey = recordset.Prepare
1302 int year = rkey.Getlnt();
1303 double size = rkey.GetDouble();
172NA

No Master Node in Qizmt
Unlike other mapreduce frameworks, there is no master node in a Qizmt cluster where commands have to be executed.
Qizmt commands may be executed on any machine in the cluster. For example:
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BN Administrator T = 0] x|

:>hostname
MACHINE?Z

jzmt info VideoM_AlT.tx
file information]
DFS File: Video
Size: 6
Parts:
18
16
16 hine?
16 hine3
16 hined
16
16
16
16
16
16 hineld
16 5 achinell

BN Administrator: Visual Studio 2008 Command Prompt = |0 ﬂ

\>hostname
MACHINELL

D:Y=gizmt info VideoM_all.tx
file information]
DFS File: Video
Size: 6
Parts:
18
16
16
16
16
16
16
16
16
16
16
16 part: Machinell
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Qizmt Command Line

Administrator: Command Prompt

Togmd5 <logfile-

edit the
e="] <jobs

add a m

remove a

addw

removemachine <hos
ps

W |'_| O

history [<count:]
ki11all

Here is a complete list of Qizmt commands:

all jobs,

run th

e to the

v command history

m

writes all output to the logfile

necified jobs source

'Z::II |

+

clean any orphaned intermediate data

Usage

Description

retrylogmd>5 <logfile>

writes all output to the logfile

edit <jobs.xml>

edit the specified jobs source code XML file

exec ["</xpath>=<value>"] <jobs.xml>

run the jobs source code XML file

addmachine <host>

add a machine to the cluster

removemachine <host>

remove a machine from the cluster

ps distributed processes, schedule and queue info
who show who is logged on

history [<count>] show command history

killall kill all jobs, clean any orphaned intermediate data

gen <output-dfsfile>
<outputsize>
[type=<bin|ascii|word>]
[row=<size>]
[writers=<count>]
[rand=custom]

generate random binary, ascii or word data

combine <inputfiles...> [+ <outputfile>]

combine files into one

format machines=localhost

format a new DFS

info [<dfspath>[:<host>]]
[-s short host name]
[-mt multi-threaded]

information for DFS or a DFS file

head <dfspath>[:<host>:<part>] [<count>]

show first few lines of file

put <netpath> [<dfspath>[@<recordlen>]]

put a file into DFS

fput files|dirs=<item[,item,item]>| @<filepath to list>
[pattern=<pattern>]
[mode=continuous]
[dfsfilename=<targetfilename>]

put files into DFS

putbinary <wildcard> <dfspath>

put binary into DFS

get [parts=<first>[-[<last>]]] <dfspath> <netpath>

get a file from DFS

fget <dfspath>
<targetFolder>[ <targetFolder> <targetFolder>] |
@c<filepath to target folder list> [-gz] [-md5]

get a file from DFS

getbinary <dfspath> <netpath>

get binary from DFS

del <dfspath|wildcard>

delete a DFS file using multiple threads
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rename <dfspath-old> <dfspath-new>

rename a DFS file

getjobs <netpath.dj>

archive all jobs

putjobs <netpath.dj>

import jobs archive

Is

DFS file listing

countparts <dfspath>

get parts count of a file

invalidate <cacheName> <fileNodeName>

invalidate a file node of the cache

health [-a check DFS health]
[-v verify driver]
[-mt multi-threaded]

Show the health of the machines in the cluster

examples generate example jobs source code
importdir <netpath> import jobs into DFS
listinstalldir List all installed directories

harddrivespeedtest [<filesize>]

Test write/read hard drive speed

networkspeedtest [<filesize>]

Test upload/download network speed test

exechistory List the most recent executed commands
cputemp List cpu temperature
ghost List ghost data files

perfmon <network|cputime|diskio|availablememory>
[a=<Number of readings to get. Return average.>]
[t=<Number of threads>]
[s=<Milliseconds of sleep to take between readings>]

get Perfmon counter readings

perfmon generic
0=<Object/category name>
c=<Counter name>
i=<Instance Name>
[f Display readings in friendly byte size units]
[a=<Number of readings to get. Return average.>]
[t=<Number of threads>]
[s=<Muilliseconds of sleep to take between readings>]

specify a Perfmon counter to read

packetsniff [t=<Number of threads>]
[s=<Milliseconds to sniff>]
[v verbose]
[a include non-cluster machines]

Sniff packets

md5 <dfsfile>

compute MD5 of DFS data file

checksum <dfsfile>

compute sum of DFS data file

sorted <dfsfile>

check if a DFS data file has sorted lines

nearprime <positiveNum>

find the nearest prime number

genhostnames <pattern> <startNum>
<endNum> [<delimiter>]

generate host names

viewlogs  [machine=<machineName>]
[count=<number of entries to return>]

view log entries

clearlogs

clear logs from all machines in the cluster

maxuserlogsview

view maxUserLogs configuration

maxuserlogsupdate <integer>

update maxUserLogs configuration

maxdglobalsview

view maxDGlobals configuration

maxdglobalsupdate <integer>

update maxDGlobals configuration

recordsize <user-size>

returns bytes of user-friendly size

swap <filel> <file2>

file names to swap

regressiontest basic

basic regression test Qizmt

kill <JobID>

kill the specified Job Identifier
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enqueue command=<value>
[ExecTimeout=<secs> Maximum seconds Qizmt exec can run
OnTimeout=<tcmd>] Run on timeout; e.g. Qizmt kill #JID#

Adds a command to the end of the queue

queuekill <QueuelD>

Removes the specified Queue Identifier

clearqueue

Removes all entries from the queue

schedule command=<value>

start=<now| <datetime>>

[frequency=<seconds>]
[texceptions=<<datetime>[-<datetime>]>[,...]] ranges when
not to run

[wexceptions=<weekday>[,...]] whole weekdays not to run
[wtexceptions=<wdtime>[,...]] time on day-of-week not to run

adds a command entry to the scheduler

(datetime format is [M[/D[/Y]].]J[h:m[:s][AM |PM]])
(wdtime format is <weekday>@<h:m[:s][AM|PM]>[-
<h:m[:s][AM|PM]>])

pauseschedule <SchedulelD>

Pauses the specified Schedule Identifier

unpauseschedule <SchedulelD>

Un-pauses the specified Schedule Identifier

unschedule <SchedulelD>

Removes the specified Schedule Identifier

clearschedule

Removes all entries from the scheduler

shuffle <source> <target>

Shuffle underlying parts of a rectangular binary file,
maintaining chunk order

spread <dfsfile> <out-dfsfile>

Spread a DFS file across the cluster

Command History
View history of commands executed on the current cluster.

BN Administrator T

izmt history
v of last 10 actions on curren
[9

Qizmt Keys

health
history
1s

examples

WwWhno
health
dir
history
history
history

Qizmt keys output from mappers are always stored in big-endian. Recordsets keys may not mix both strings and
primitives, however when a key must consist both strings and primitives, can embed the primitives in a string key.
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a+1:
a+2:

a+3:

0A

OB

0C

oD

MySpace Qizmt Quick Start Guide

Register

0AOBOCOD

-

Big-endian

Recardzet Key
int \\m!rl'ﬂug\ double long
4 bytes 9 bytes § bytes
big endian big endian  big endian
mztring Key
mestring

1 - keylength bytes

UTF16
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Output Method s

Sorted
‘ dfsi/fExarnple.rdapReduce - Jobs Editor E=nE=R=)
Eile  Edit Debug Tools
38 <Job Mame="Example" Custodian="" email=""= -
39 <[DSettings=
40 <lobType=mapreduce<dobTypes
41 zkeyLength=int,double<KeyLengths
4z <DFSInput=dfs: /fExample_Input.txt</DFSInputs:
43 <DFSOutput=dfs: /Example  Output.txt</DFSOutputs
45 S Eeting s
46 <MapReduces
47 “Map=
48 <I[CDATA[
49 public virtual void Map(ByteSlice line, MapOutput output)
50 { -

oK

Cancel

The Sorted output method sorts the
data across the entire cluster in
consistent timing regardless of how
skewed the keys are but incurs
consistent 2X performance cost. This
method is typically used when
producing a very large sorted index at
the end of a pipeline of mapreducers.

Foil Sorted

O (n2/core count) 2)

Sorted Input

-Immune to skewing

-Great for full-text
index creation

-Easiest option when
sorted results desired

-Poor for sort
competitions

-Great for mega-
cluster scaling 1+PB
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Ascending/Descending sorted
By default, keys are sorted in byte-ascending order. To sort keys in byte-descending order, add the output direction tag
to the mapreducer:

<OutputDirection>descending</OutputDirection>

Text Index Creation

Instead of outputting back into MR.DFS in reduce, you can output data directly to the local file system or to a third party
application local on each machine. When mapreducer complete, peek at the first line of each output file of each
machine to construct a master index showing what range is covered by each file across the cluster.

Ranged Foil Sorted
<OutputMethod>rsorted</OutputMethod>
First range goes to reducer of first core of first machine of cluster; second range goes to second core of first machine in
cluster, etc. Each core gets a range, and each machine also has a super-range.

Machined Machinel Machine2
— i
..--""'" aa
aa | / ::a
aam dpid 0 dpid 3 dpid 6
bb bbb
bbb
o 9 e "
o b :Ec —— aqq
o p .
ddd dpid 1 | 444 dpid 3 dpid 7 |
. eE 555
== e
f it
fit tt
dpid2 | gg dpid 5 dpidé | uu
gl uuu
Mt ur
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<OutputMethod>fsorted</OutputMethod>
First range goes to reducer of first core of first machine of cluster; second range goes to first core of second machine in

cluster, etc. Each core gets a range, but each machine has multiple ranges which are not sequential.

Machined

oo
dd
ddd

bb a0 n
bbb |
[ |

hh
ore 1 !!hh
- ii
dpid 3 i
i

Machinel

dpid 1

wre]|

dpid 4 | fii

qqq
i
dpid 7 |y
55

555

Machine2

dpid 8 | WU
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Grouped
i3 cfs://Exarnple MapReduce - Iobs Editor The default template uses the grouped sort
fle Edit Debug Taols algorithm. This output method grantees that all
b i e dian="" =" ~ . . .
Bl g e Cuemdan=Temal=rs identical keys make their way to the same
<0 <lobType>mapreduce</JobTypes reducer, but does not produce a fully sorted
41 <kKeyLength=int,double</KevyLength= . . .
42 =DFSInput>dfs: //Example_Input. tet</DFSInputs 3 index across the cluster. This Output method is
43 <DFSOutEut>dfs:“ExamEIe Output bt /DESOUTPUL - -
44 <DutputMethod=groupeds/OutputMethod: Immune to Skerng.
45 S Etting
46 “<MapReduces
47 <Map>
48 <I[CDATA[
49 public virtual void Mapi(ByteSlice lineg, MapOutput output)
50 1 2
ak Cancel

Grouped

Quick
Sort

o( n2/nearest prime to core count)

-prime number of processes
instead of physical core count

-immune to skewing

-output is not fully sorted but
all like-keys make their way to
the same reducer

-optimal choice for 99% of
mapreducers

-virtually always use for
intermediate mapreducers in a
pipeline

-Great for mega-cluster scaling
1+PB
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Hash Sorted

“ dfsiffExample.MapReduce - lobs Editor

Eile
el=}

Edit  Debug  Tools

<I0Settings>

=lobType=mapreduce/JobTypes
<kKeyLengthzint,double</KeyLength=
=DFSInputsdfs: /fExample_Input.txt</DFSInputs
<DFSOutput=dfs: /fExample_ Output tut</DFSOUtputs
<outputhMethod=hashsorted</OutputMethod=
<KeyMajorsZ2</KeyMajors
</ I05ettings>
<MapReduces

<Mapz

<I[CDATAL

public virtual void Map(Byteslice line, MapOutput output)

0K

=== | Hashsorted is the fastest output method for
sorting data across a cluster but is not immune
to skewing in the keys and only 2 bytes of the
key may be considered for the exchange

[1| phase.<KeyMajor> must be set to 2 when
using hashsorted. When using hashsorted,
place the least redundant 2 bytes of the key in
the first two bytes. Left padded string keys, for
example, cannot be hashsorted. Hashsorted

- | performs exceptionally well when keys are
el | | completely random.

Hash Sorted

O( n2/ core count)

a|qelysey sso|-Sso|

———— core 0
———= core 1
core 2

core 8000

- Vulnerable to skewing in
data/padding

- Only 2 bytes of key may be
used for distribution

- Great for competition sorting
- Great for sorting data large
enough for skewing to be

negligible

- Great for mega-cluster scaling
1+PB
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Parallel Disjoint Execution
Sometimes it is beneficial to stream the same MR.DFS file through every machine or a process on every core in the
cluster. Parallel disjoint execution is typically useful when data is small enough to stream all data through one or more

machines and perform hash based logic when this approach is more cost-effective them mapreduce.

Remote Job Multiple Hosts
A remote job may be run on multiple explicitly specified hosts and even process a different MR.DFS file on each host.

The <Host> tag is optional, if not specified, the remote jobs will live round robin across the cluster.

Machine 0

<|0Settings>
<JobType>remote</JobType>

<DFS_IO>
<DFSReader>dfs://Inputl.txt</DFSReader> I

<DFSWriter>dfs://Outputl.txt</DFSWriter>
<Host>Machine0O</Host>
</DFS_|O>

<DFS_|0> —
<DFSReader>dfs://Input2.txt</DFSReader> achine

<DFSWriter>dfs://Output2.txt</DFSWriter>
<Host>Machinel</Host>
</DFS_l0O>
</l0Settings>

_.’, Remote 0

Machine 2

MR.DFS Parts

Remote Job All Machines
A remote job may be run on one core per machine; each remote sub process will get an identical copy of the same

document streamed in from MR.DFS. The # wildcard will be replaced with a numeric DPID unigue across the cluster.

Machine 0

’ Remote 0

<|OSettings>
<JobType>remote</JobType>
<DFS_IO_Multi>
<DFSReader>dfs://Input.txt</DFSReader>
<DFSWriter>dfs://Output####.txt</DFSWriter>

<Mode>ALL MACHINES</Mode>
</DFS_IO_Multi> O |

</I0Settings>

MR.DFS Parts
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Remote Job All Cores
A remote job may be run on every core in the cluster without explicitly specifying host names, each remote will get an
identical copy of the same document streamed from MR.DFS. The # wildcard will be replaced with a numeric DPID
unique across the cluster.

Machine 0 Machine 1 Machine 2

<|OSettings>
<JobType>remote</JobType>
<DFS_IO_Multi>
<DFSReader>dfs://Input.txt</DFSReader>
<DFSWriter>dfs://Output####.txt</DFSWriter>
<Mode>ALL CORES</Mode>
</DFS_IO_Multi>
</10Settings>

Manual Memory Management in Mapreducers

It is sometimes advantageous to use C-style pointers in C# mapreducers. Unsafe for a mapreducer may be enabled by
adding an unsafe tag to a mapreducer job. For more on when unsafe should be enabled, see the MSDN documentation
for unsafe C#.

<Unsafe/>

MR.DFS Filename Ranged Input
Mapreducers jobs can take inputs both by Date ranges and numeric ranges in the MR.DFS file names. Ranges may be
specified in the <DFSInput> tag rather than solid filenames.

Wildcard Inp ut
¢tKS WrQ OKIFINIOGSNI YIe 065 dz
<DFSInput>dfs://SomeFile*.txt</DFSInput>

Fda At ROFNR F2NJ n 2N Y3

(V)]
¢

Aggregate Input
¢tKS WTQ OKIFNIOGSNIYIFe 0SS dzaSR (G2 RSEAYAOD YdzZ GALIX S aw
<DFSInput>dfs://SomeFilel.txt;dfs://SomeFile2.txt</DFSInput>

Numeric /Date Ranged Input
CKS WINQOKYRIWISNAE YIeé 0SS dzaSR (G2 AyLlLdzi + Nry3asS 27F FA
<DFSInput>dfs://Qizmt-WildCardNumericRanges_Input]20090601-20100101 | *.txt</DFSInput>

Aggregate Ranged Input

Multiple ranged inputs may be aggregated.
<DFSInput>dfs://Qizmt-WildCardNumericRanges_Input]11-12|*.txt;dfs://Qizmt-
WildCardNumericRanges_Inputl5f.txt;dfs://Qizmt-WildCardNumericRanges_Input]20090601-
20100101 |*.txt</DFSInput>
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Cluster Assembly Cache (CAC)
.Net DLLs may be made accessible to mapreduce, local and remote jobs by simply putting them into MR.DFS then
referencing them from the jobs. *.DLLs put into MR.DFS is redundantly copied to every machine in the cluster.

Cluster Assembly Cache {CAC)
MACHIMEE

MACHINED

dspace put 5\ MACHINEAWCS \ miyLibdll  se——

MACHINEC

\ MACHINEE

Referencing a Custom .Net DLL in a Mapreducer

If you want to build a C# DLL and reference it, you can build a regular .net DLL and use Qizmt put to put it into MR.DFS
then reference it in the job. Qizmt put automatically treats *.dll files differently as other files and makes a redundant
copy of the DLL on every machine in the cluster. After putting a DLL into a Qizmt cluster, it can be referenced from
within the job:

<Job Name="testdll" Custodian="" email="">

<Add Reference="Qizmt-AddUsingReferences_testdll.dll" Type="dfs" /> <!- custom C# DLL put into MR.DFS ->
<Add Reference="Microsoft.VisualBasic.dIl" Type="system" /> <!-- system DLL already in .NET -->
<Using>testdll</Using> <!-- using namespace -->

<Using>Microsoft.VisualBasic</Using><!-- using namespace -->

Qizmt put *.dll puts a dll into MR.DFS and makes it available to all job types; local, remote and mapreduce. There are
two reference types supported dfs and system.

Can use type dfs for custom DLLs or DLLs that are referenced by custom DLLs used in local, remote or mapreducer jobs.
Can use type system for referencing system DLLs that are not referenced by default. Here are the system DLLs that are
referenced by default:

System.dll
System.Xml.dll
System.Data.dll
System.Drawing.dll
System.Core.dll

e.g.

<Add Reference="regression_test_testdll.dll" Type="dfs" />
<Add Reference="Microsoft.VisualBasic.dIl" Type="system" />
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<MapReduce>
<Map>
<I[CDATA[
public virtual void Map(ByteSlice line, MapOutput output)

{

if(32 = Microsoft.VisualBasic.Strings.Asc(* "))
{

throw new Exception("Map: (32 = Microsoft.VisualBasic.Strings.Asc(* '))");

}

Working with Tables
Sometimes it is advantageous to store recordsets directly in MR.DFS table files rather than manually tokenizing the data
into a text format. By convention, it is suggested to store recordsets in MR.DFS files using the *.tbl naming convention. If
reading a table into a mapreducer job from MR.DFS, the DFSInput must contain <filename>@<row size> showing the

number of bytes in each row. If writing a table to a mapreducer job from MR.DFS, the DFSOutput must contain

<filename>@<row size> showing the number of bytes in each row.

Specifying Schema in Rectangular Binary Files
An alternative to specifying the number of bytes in each row <filename>@<row size>, is the use of data type key words.
For example, <filename>@Int,Int instead of <filename>@8, <filename>@Int,Long instead of <filename>@12. The

current data type key words supported are: Int, Long, DateTime, and Char(n).

Writing data from Mapreducer out to a Table
A recordset may be directly written out to a MR.DFS file from a reducer as follows.

8§ dfs://DSpace-Tablexml - Jobs Editar [= = |-
File  Edit Debug Tools

113 <I[CDATA[ -

114 public override void Reduce(ByteSlice key, ByteSliceList values, ReduceCutput output)

115 {

116 recordset rkey = recordset.Preparelkey);

117 int uwid = rkey.GetInt();

118 double total = 0;

119

120 for(int i = 0; i < values.Length; i++)

121 1

122 recordset rs = recordset.Prepare(values[i] Value);

123 mstring uname = rs,GetString();

124 douhble grade = rs.GetDouble();

125 total += grade;

126 T

127

128 recordset rout = recordset.Prepare();

129 rout. Putlnt{uid);

130 rout.PutDoubleltotaly; =

131 output Add(rout);

132 13

133 M= -

akK Cancel
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Reading a Table data into a Mapreducer
A line of data may be read directly into a recordset only if it was written out as a recordset in the reducer of another

mapreducer job.
g dfs://DSpace-Tablexml - Jobs Editor = [ =[]
File  Edit Debug Tools
a3 <I[COATA[ -
Q4 public virtual void Map(ByteSlice line, MapOutput output)
a5 i
o5 recordset rline = recordset.PrepareRow(ling);
o7 int uid = rline.Getlnt();
a2 mstring uname = rline.GetString();
99 double grade = rline. GetDouble(y;
100
101 recordset rkey = recordset.Prepareal];
10z rkey PutInt{uid);
103
104 recordset rvalue = recordset,Prepare();
105 rvalue . Putstring(uname); e
106 rvalue . PutDoublel(grade);
107
108 output Addirkey, rvaluel;
109 1
110 1= -
k. | Cancel |

Walkthrough: Loading and Processing Rectangular Binary Data
1. Generate rectangular binary data with gensort or other means consisting of 100 bytes per row
(Qizmt has a built-in windows port of gensort as this is the
industry standard tool for generating sorting contest data)
Put the binary data into MR.DFS with: Qizmt put \\MACHINEA\DS\binarydata.tbl@100
The rectangular binary data consisting of 100 bytes per row may now be input to a mapreducer
Edit a mapreducer and add <DFSInput>dfs://binarydata.tbl@100</DFSInput> for the input
To read each 100 byte row from the binary table into a recordset use:
recordset rline = recordset.PrepareRow(line);

gk~ own

Walkthrough: Storing Mapreducer Results into a Table
1. Modify the DFSOutput to include the size of recordset that will be output. If the recordsets change in size or are
heterogeneous, then set the size to the largest possible size supported. E.g.
<DFSOutput>dfs://SomeOutput.tbl@1024</DFSOutput>
2. Inreducer output a recordset directly:
recordset rout = recordset.Prepare();
rout.Putint(uid);
rout.PutDouble(total);
output.Add(rout);

Note: the table row size may be larger than the recordset, but if smaller an exception will be thrown.
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Stress Testing a Cluster
The Qizmt stresstests command may be used to generate a series of mapreduce jobs to stress test the capabilities of a
cluster. The larger the cluster, the larger and faster stress tests are handled.

EX Administrator C2

r+

a

ro

Building Infr astructures on top of Qizmt

Building a RDBMS on top of Qizmt

One way to support SQL against *.tbl files would be to write a series of mapreducers and a local job to parse SQL and fire
off appropriate mapreducer jobs, by nature of mapreduce, you do not have to worry about the complexities of writing a
query optimizer, e.g.

Local job: SQL

Mapreduce job: insert_into_select.xml

Mapreduce job: select_standard_out.xml

Mapreduce job: update_table.xml actually creates a new table, deletes the old, and renames the new table back to the
name of the old table, but could possibly safely support some mutating functionality in Qizmt to make this more
efficient.

Local job: delete_from_table.xml

Local job: drop_table.xml

Local job: truncate_table.xml

An example run could look like:
C:\> Qizmt gensq|l
Generating SQL Jobs:
insert_into_select.xml ¢ selecting into a new empty table from 1 or more other tables, could potentially support
WITH INDEX and use Qizmt caching
select_standard_out.xml ¢ display a resulting temporary table to the standard output and then delete it
update_table.xml ¢ change lines in a table based on some criteria
delete_from_table.xml ¢ delete lines in a table based on some criteria
drop_table.xml ¢ Qizmt command to delete the MR.DFS file
truncate_table.xml ¢ Qizmt command to delete the MR.DFS file and recreate it empty

SQLjobsggnerated,for help issue command: Qizmta lj £ & KS € LJE
C\>QizmtSESO aljf aLb{9w¢ Lb¢h /dzad2YSNI{9[9/¢ F Cwha
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Building a Search Indexer on top of Qizmt
Search indexing is easily done with Qizmt as mapreduce is the optimal way to sort large amounts of data evenly across
many servers. Qizmt caching makes periodic deltas exchange and redistribute across a sorted cluster evenly without
having to resort the entire index. This is typically useful for:
- Large scale existence checking
- Large scale end-user search services

Webserver A

dspace put deltal
dspace exed Sortindex.xml

Ranged Index &

dspace put delta2 Reduce(y output

dspace exec Sortindex.xml 5

~+—F. DSpace &

._P

dspace put delta3
dspace exec Sortindex.xml

Webserver B .
Redirected Search Request

Ranged Index B

Index Router
Reduce() output

‘_.

. Search Request
- Stores 1st line of

DSpace B each ranged index

Webserver C

Exhange Phase

Ranged Index C

Reduce() output

—

.
e, DSpace C

‘

Webserver D
e ——

Ranged Index D

Reduce() output

—

il

DSpace D
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Developers on Cluster
View a list of all users currently logged into all windows machines of the cluster.

B Administraton C

C:\>qizmt who

15 logged on localhost since 9/11/2009 4:58 PM

Uninstalling Qizmt Driver from Machine
1. Remove the machine from any cluster that it may be part of see: Removing Node from Cluster
2. Start->Control Panel
3. Select Add/Remove Progranmm Programs and Features
4. Double click on the Qizmt installation and select Uninstall
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Qizmt Mapreducer Analysis Form

Data Mining Map Output Reduce Input Reduce Output
D3pace 2 . key values lines
Mapreducer Name keys | mtermediate
Map Input
line
Mapreducer Purpose
Map Output
s inte;r;;llzgisate kEReduce I:Zl:zs Reduc:a Qutput
Map Input Y lines
line
Map Output
keys inte;g}zgisate
Input Document Map Input Reduce Input Reduce Output
lines line key values lines
Map Output
keys inte;ranlzgisate
Map Input
line
Reduce Input Reduce Qutput
key values lines
Map Output
Output Document keys  [Mepmediae
lines Map Input
line
Reduce Input Reduce Output
key values lines
Map Output
keys inte;g}zgisate
Map Input
line
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