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Performance analysis of EPrints using Kieker
Performance evaluation (e.g., bottleneck detection)
Software maintenance, reverse engineering, modernization
Different instrumentation levels are possible
Perl module based on bachelor thesis of Nis Wechselberg [1]
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Results

Figure 1: Request: cgi/users/home?screen=Items
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First try: full instrumentation

<<assembly component>>
@178:EPrints.OpenArchives

min: 0ms, avg: 0.00ms, max: 0ms

<<assembly component>>
@3:EPrints.Repository

min: 0ms, avg: 1.89ms, max: 841ms

3

<<assembly component>>
@114:EPrints.DataObj

min: 0ms, avg: 3.66ms, max: 218ms

<<assembly component>>
@176:EPrints.Citation.EPC

min: 130ms, avg: 171.00ms, max: 212ms

2

<<assembly component>>
@129:EPrints.Database

min: 0ms, avg: 36.50ms, max: 658ms

4

<<assembly component>>
@119:EPrints.MetaField.Set

min: 0ms, avg: 4.26ms, max: 12ms

4

<<assembly component>>
@44:EPrints.Utils

min: 0ms, avg: 0.78ms, max: 9ms

371

<<assembly component>>
@160:EPrints.DataObj.Cachemap

min: 0ms, avg: 36.46ms, max: 104ms

4

<<assembly component>>
@112:EPrints.DataSet

min: 0ms, avg: 0.59ms, max: 106ms

525

<<assembly component>>
@159:EPrints.MetaField.Counter

min: 10ms, avg: 12.00ms, max: 14ms

2

75

<<assembly component>>
@113:EPrints.MetaField

min: 0ms, avg: 0.76ms, max: 22ms

508

<<assembly component>>
@115:EPrints.DataObj.User

min: 0ms, avg: 5.74ms, max: 156ms

196 <<assembly component>>
@167:EPrints.DataObj.EPrint

min: 1ms, avg: 4.21ms, max: 12ms

160

<<assembly component>>
@139:EPrints.Plugin.Import.PDF
min: 1ms, avg: 3.00ms, max: 5ms

<<assembly component>>
@137:EPrints.Plugin.Import

min: 0ms, avg: 1.06ms, max: 8ms

2

<<assembly component>>
@131:EPrints.Script.Compiler

min: 0ms, avg: 8.55ms, max: 34ms

<<assembly component>>
@31:EPrints.Plugin.Screen.User.History

min: 0ms, avg: 0.00ms, max: 0ms

<<assembly component>>
@16:EPrints.Plugin.Screen.Workflow

min: 0ms, avg: 1.37ms, max: 11ms

1

<<assembly component>>
@12:EPrints.Plugin.Screen.QA

min: 0ms, avg: 0.33ms, max: 1ms

<<assembly component>>
@6:EPrints.Plugin.Screen

min: 0ms, avg: 6.33ms, max: 537ms

3

<<assembly component>>
@40:EPrints.Plugin.Screen.EPrint.RemoveWithEmail

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@42:EPrints.XML

min: 0ms, avg: 0.11ms, max: 8ms

12

<<assembly component>>
@45:EPrints.XML.EPC

min: 1ms, avg: 7.36ms, max: 428ms
2

12

<<assembly component>>
@95:EPrints.Plugin.Screen.Admin.Config

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@22:EPrints.Plugin.Screen.Status
min: 2ms, avg: 2.00ms, max: 2ms

<<assembly component>>
@20:EPrints.Index

min: 0ms, avg: 1.00ms, max: 6ms

1

1

<<assembly component>>
@21:EPrints.Index.Daemon

min: 1ms, avg: 1.00ms, max: 1ms

1

<<assembly component>>
@67:EPrints.Plugin.Screen.EPrint.UploadMethod.File

min: 0ms, avg: 0.00ms, max: 0ms

2

<<assembly component>>
@49:EPrints.Plugin.Screen.EPrint.Summary

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@148:EPrints.Plugin.Import.AtomMultipart

min: 0ms, avg: 4.00ms, max: 8ms

2

<<assembly component>>
@124:EPrints.Search.Condition.Or
min: 0ms, avg: 0.33ms, max: 3ms

<<assembly component>>
@125:EPrints.Search.Condition.Control

min: 0ms, avg: 0.85ms, max: 20ms

8

<<assembly component>>
@127:EPrints.Search.Condition.SubQuery

min: 0ms, avg: 6.00ms, max: 17ms

1

<<assembly component>>
@122:EPrints.Search.Condition

min: 0ms, avg: 1.10ms, max: 43ms
12

<<assembly component>>
@19:EPrints.Config

min: 0ms, avg: 0.00ms, max: 0ms8

2

<<assembly component>>
@128:EPrints.Database.mysql

min: 0ms, avg: 0.63ms, max: 78ms

2
3

2

1

<<assembly component>>
@75:EPrints.Plugin.Screen.Workflow.View

min: 0ms, avg: 0.50ms, max: 1ms

2

<<assembly component>>
@157:EPrints.Plugin.Import.FlatSubjects

min: 1ms, avg: 2.50ms, max: 4ms

<<assembly component>>
@142:EPrints.Plugin.Import.TextFile

min: 0ms, avg: 1.03ms, max: 6ms

2

<<assembly component>>
@123:EPrints.Search.Condition.Comparison

min: 0ms, avg: 2.28ms, max: 8ms

7

7

15

11

18

11

<<assembly component>>
@55:EPrints.Plugin.Screen.EPrint.Deposit

min: 0ms, avg: 27.54ms, max: 56ms 8

5

<<assembly component>>
@46:EPrints.Plugin.Screen.EPrint

min: 2ms, avg: 22.46ms, max: 46ms

16

<<assembly component>>
@96:EPrints.Plugin.Screen.Admin.RegenViews

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@89:EPrints.Plugin.Screen.Login.Internal

min: 4ms, avg: 4.00ms, max: 4ms

<<assembly component>>
@8:EPrints.Plugin.Screen.Login

min: 0ms, avg: 47.20ms, max: 231ms

1

<<assembly component>>
@117:EPrints.Search.Field

min: 0ms, avg: 0.99ms, max: 23ms

7

<<assembly component>>
@116:EPrints.MetaField.Int

min: 0ms, avg: 1.15ms, max: 7ms

9

3

23

22

64

4

<<assembly component>>
@110:EPrints.Plugin.Screen.Admin.Config.Edit.XPage

min: 0ms, avg: 4.00ms, max: 10ms

1

<<assembly component>>
@83:EPrints.Plugin.Screen.Staff.HistorySearch

min: 0ms, avg: 1.00ms, max: 2ms1

<<assembly component>>
@5:EPrints.Plugin

min: 0ms, avg: 0.73ms, max: 44ms

363

<<assembly component>>
@111:EPrints.ScreenProcessor

min: 0ms, avg: 1283.63ms, max: 9376ms
7

1

<<assembly component>>
@56:EPrints.Plugin.Screen.EPrint.Remove

min: 0ms, avg: 27.62ms, max: 56ms
4

<<assembly component>>
@84:EPrints.Plugin.Screen.Staff.EPrintSearch

min: 0ms, avg: 2.75ms, max: 9ms

1

<<assembly component>>
@81:EPrints.Plugin.Screen.Staff.IssueSearch

min: 0ms, avg: 4.25ms, max: 9ms
1

<<assembly component>>
@98:EPrints.Plugin.Screen.Admin.Phrases

min: 0ms, avg: 4.40ms, max: 15ms

1

<<assembly component>>
@26:EPrints.Plugin.Screen.Items

min: 0ms, avg: 333.73ms, max: 7239ms

1

<<assembly component>>
@82:EPrints.Plugin.Screen.Staff.UserSearch

min: 0ms, avg: 3.25ms, max: 7ms

1

<<assembly component>>
@135:EPrints.XHTML

min: 0ms, avg: 21.72ms, max: 840ms

5

<<assembly component>>
@58:EPrints.Plugin.Screen.EPrint.View

min: 0ms, avg: 25.00ms, max: 47ms

4

<<assembly component>>
@10:EPrints.Plugin.Screen.NewEPrint

min: 0ms, avg: 3.00ms, max: 7ms

2

<<assembly component>>
@30:EPrints.Plugin.Screen.Review
min: 0ms, avg: 4.50ms, max: 11ms

1

<<assembly component>>
@38:EPrints.Plugin.Screen.EPrint.Edit

min: 0ms, avg: 26.69ms, max: 55ms

4

135

20

<<assembly component>>
@171:EPrints.Paginate

min: 2983ms, avg: 2983.00ms, max: 2983ms

24

4

<<assembly component>>
@130:EPrints.List

min: 0ms, avg: 52.58ms, max: 702ms

2

47

4

<<assembly component>>
@164:EPrints.MetaField.Compound

min: 0ms, avg: 0.00ms, max: 0ms

<<assembly component>>
@27:EPrints.Plugin.Screen.NewUser

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@103:EPrints.Plugin.Screen.Admin.EPM.Installed

min: 0ms, avg: 0.00ms, max: 0ms

1

8

8

1

<<assembly component>>
@108:EPrints.Plugin.Screen.Admin.Config.Edit

min: 0ms, avg: 0.69ms, max: 5ms

2

1

<<assembly component>>
@68:EPrints.Plugin.Screen.EPrint.UploadMethod.URL

min: 1ms, avg: 1.00ms, max: 1ms

1

<<assembly component>>
@62:EPrints.Plugin.Screen.EPrint.Document.MoveDown

min: 0ms, avg: 0.00ms, max: 0ms

1

2

<<assembly component>>
@18:EPrints.Plugin.Screen.AbstractSearch

min: 0ms, avg: 0.00ms, max: 0ms

2

<<assembly component>>
@34:EPrints.Plugin.Screen.User.View

min: 0ms, avg: 6.67ms, max: 15ms

2

3

1

<<assembly component>>
@48:EPrints.Plugin.Screen.EPrint.ShowLock

min: 0ms, avg: 3.78ms, max: 10ms

5

4

<<assembly component>>
@41:EPrints.Plugin.Screen.EPrint.Move

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@13:EPrints.Plugin.Screen.NewDataobj

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@179:EPrints.Page

min: 0ms, avg: 3.00ms, max: 6ms

1

1

2

<<assembly component>>
@165:EPrints.MetaField.Date

min: 0ms, avg: 1.00ms, max: 4ms

3

<<assembly component>>
@136:EPrints.CLIProcessor

min: 0ms, avg: 0.12ms, max: 6ms

<<assembly component>>
@150:EPrints.Plugin.Import.Archive

min: 0ms, avg: 2.75ms, max: 6ms

4

4

<<assembly component>>
@126:EPrints.Search.Condition.And
min: 0ms, avg: 3.62ms, max: 24ms

4

38

4

1

12

2

5

6

318

<<assembly component>>
@163:EPrints.MetaField.Subobject
min: 0ms, avg: 0.00ms, max: 0ms

2

<<assembly component>>
@118:EPrints.Search

min: 0ms, avg: 25.91ms, max: 114ms

3

<<assembly component>>
@161:EPrints.MetaField.Id

min: 0ms, avg: 0.08ms, max: 6ms

227

1

6

<<assembly component>>
@166:EPrints.MetaField.Multipart
min: 0ms, avg: 1.16ms, max: 7ms

19

87

132

<<assembly component>>
@158:EPrints.MetaField.Time

min: 0ms, avg: 3.00ms, max: 20ms

21

536

169

<<assembly component>>
@28:EPrints.Plugin.Screen.Register

min: 0ms, avg: 4.25ms, max: 7ms

3

2

<<assembly component>>
@69:EPrints.Plugin.Screen.EPrint.Staff.Reindex

min: 0ms, avg: 0.00ms, max: 0ms

1

2

1

4

15

1

1

1

4

1

131

1

<<assembly component>>
@74:EPrints.Plugin.Screen.Workflow.Details

min: 0ms, avg: 8.75ms, max: 19ms

2

10

<<assembly component>>
@47:EPrints.Plugin.Screen.EPrint.Details

min: 0ms, avg: 7.00ms, max: 14ms

1

<<assembly component>>
@25:EPrints.Plugin.Screen.Listing
min: 0ms, avg: 3.25ms, max: 61ms

2

4

1

1

2

6

2

<<assembly component>>
@17:EPrints.Plugin.Screen.Admin

min: 0ms, avg: 23.67ms, max: 67ms

1

1

4

<<assembly component>>
@9:EPrints.Plugin.Screen.Logout
min: 0ms, avg: 2.75ms, max: 11ms

2

1

<<assembly component>>
@15:EPrints.Plugin.Screen.DataSets

min: 0ms, avg: 2.33ms, max: 5ms

1

4

<<assembly component>>
@4:EPrints.PluginFactory

min: 0ms, avg: 11.49ms, max: 472ms

10

73

<<assembly component>>
@32:EPrints.Plugin.Screen.User.SavedSearches

min: 0ms, avg: 2.00ms, max: 6ms

1

<<assembly component>>
@33:EPrints.Plugin.Screen.User.Edit

min: 1ms, avg: 1.00ms, max: 1ms

1

<<assembly component>>
@143:EPrints.Plugin.Import.BibTeX

min: 1ms, avg: 1.00ms, max: 1ms

4

<<assembly component>>
@97:EPrints.Plugin.Screen.Admin.UpdateDatabase

min: 0ms, avg: 0.00ms, max: 0ms

1

8

<<assembly component>>
@173:EPrints.Apache.AnApache
min: 0ms, avg: 0.00ms, max: 0ms

<<assembly component>>
@88:EPrints.Plugin.Screen.MetaField.Listing

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@61:EPrints.Plugin.Screen.EPrint.Document.MoveUp

min: 5ms, avg: 5.00ms, max: 5ms

1

2

4

6

<<assembly component>>
@180:Instrumentation

min: 9459ms, avg: 9459.00ms, max: 9459ms

1

<<assembly component>>
@2:EPrints.Session

min: 0ms, avg: 0.00ms, max: 0ms

1

3

1

1

1

3

4

24

1

1

1

9

5

10

1

2

2

4

3

9

5 16

4

<<assembly component>>
@170:EPrints.MetaField.Namedset
min: 4ms, avg: 7.75ms, max: 12ms

4

4

<<assembly component>>
@70:EPrints.Plugin.Screen.EPrint.Staff.ChangeOwner

min: 5ms, avg: 5.00ms, max: 5ms

1

<<assembly component>>
@91:EPrints.Plugin.Screen.EPMC.Theme

min: 0ms, avg: 0.00ms, max: 0ms <<assembly component>>
@24:EPrints.Plugin.Screen.EPMC
min: 0ms, avg: 2.33ms, max: 7ms

1

<<assembly component>>
@7:EPrints.Plugin.Screen.Import

min: 1ms, avg: 82.33ms, max: 476ms

5

12

12

24

32

12 1

3

6

1

1

124

32

28

<<assembly component>>
@102:EPrints.Plugin.Screen.Admin.Reload

min: 0ms, avg: 0.00ms, max: 0ms

1

2

2

4

3

'Entry'
1

17

17

4

4

4

4

9

52
188

17

12

<<assembly component>>
@53:EPrints.Plugin.Screen.EPrint.RejectWithEmail

min: 2ms, avg: 2.00ms, max: 2ms

1

<<assembly component>>
@151:EPrints.Plugin.Import.Compressed

min: 5ms, avg: 5.50ms, max: 6ms

2

2
12 3

2

1

<<assembly component>>
@101:EPrints.Plugin.Screen.Admin.RegenAbstracts

min: 3ms, avg: 3.00ms, max: 3ms

1

<<assembly component>>
@145:EPrints.Plugin.Import.ISIWoK

min: 1ms, avg: 2.00ms, max: 3ms

<<assembly component>>
@144:EPrints.Plugin.Import.ISIWoKXML

min: 0ms, avg: 0.00ms, max: 0ms

2

2

<<assembly component>>
@172:EPrints.Paginate.Columns

min: 3530ms, avg: 3530.00ms, max: 3530ms

1

11

2

9

30

2

7

<<assembly component>>
@73:EPrints.Plugin.Screen.Workflow.Edit

min: 0ms, avg: 3.00ms, max: 7ms

4

13

51

<<assembly component>>
@36:EPrints.Plugin.Screen.EPrint.RequestRemoval

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@90:EPrints.Plugin.Screen.EPMC.Cfgd

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@162:EPrints.MetaField.Timestamp

min: 0ms, avg: 0.00ms, max: 0ms

<<assembly component>>
@99:EPrints.Plugin.Screen.Admin.TestEmail

min: 0ms, avg: 0.00ms, max: 0ms

1

1

6

3

7

19

1

1

<<assembly component>>
@134:EPrints.Box

min: 23ms, avg: 23.00ms, max: 23ms

1

137

<<assembly component>>
@43:EPrints.Language

min: 0ms, avg: 6.64ms, max: 429ms

2

38

120

551

4

87

6

7

10

7

11

318

7

<<assembly component>>
@133:EPrints.Script

min: 16ms, avg: 29.18ms, max: 178ms

11

527

1

3

1

2

<<assembly component>>
@63:EPrints.Plugin.Screen.EPrint.Document.Files

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@153:EPrints.Plugin.Import.Tex
min: 0ms, avg: 0.00ms, max: 0ms

2

4

<<assembly component>>
@109:EPrints.Plugin.Screen.Admin.Config.View

min: 0ms, avg: 0.50ms, max: 6ms

12

<<assembly component>>
@152:EPrints.Plugin.Import.DOI
min: 1ms, avg: 2.25ms, max: 6ms

4

<<assembly component>>
@100:EPrints.Plugin.Screen.Admin.StorageManager

min: 0ms, avg: 0.00ms, max: 0ms

1

3

1

<<assembly component>>
@35:EPrints.Plugin.Screen.EPrint.UseAsTemplate

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@72:EPrints.Plugin.Screen.Workflow.Export

min: 1ms, avg: 1.00ms, max: 1ms

1

<<assembly component>>
@54:EPrints.Plugin.Screen.EPrint.TakeLock

min: 0ms, avg: 0.00ms, max: 0ms

1

2

2

17

<<assembly component>>
@1:EPrints

min: 0ms, avg: 0.00ms, max: 0ms
2

<<assembly component>>
@168:EPrints.Time

min: 11ms, avg: 15.00ms, max: 20ms

8

<<assembly component>>
@175:EPrints.MetaField.Email

min: 1ms, avg: 1.00ms, max: 1ms

1

2

<<assembly component>>
@51:EPrints.Plugin.Screen.EPrint.ReleaseLock

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@37:EPrints.Plugin.Screen.EPrint.History

min: 0ms, avg: 0.00ms, max: 0ms

1

1 81

17

<<assembly component>>
@177:EPrints.Plugin.Screen.SetLang

min: 0ms, avg: 0.00ms, max: 0ms

1

80

5

8

3

2

<<assembly component>>
@86:EPrints.Plugin.Screen.Request.Respond

min: 0ms, avg: 0.00ms, max: 0ms

1

1134

1

16

4

15

<<assembly component>>
@140:EPrints.Plugin.Import.DefaultXML

min: 0ms, avg: 0.80ms, max: 4ms
10

<<assembly component>>
@64:EPrints.Plugin.Screen.EPrint.Document.Convert

min: 0ms, avg: 0.00ms, max: 0ms

1

17

2

4

<<assembly component>>
@52:EPrints.Plugin.Screen.EPrint.Box

min: 6ms, avg: 6.00ms, max: 6ms

1

<<assembly component>>
@23:EPrints.Plugin.Screen.DatabaseSchema

min: 0ms, avg: 0.00ms, max: 0ms

1

56

<<assembly component>>
@132:EPrints.Script.Compiled

min: 0ms, avg: 7.14ms, max: 137ms

28

137

1

<<assembly component>>
@154:EPrints.Plugin.Import.DSpace

min: 1ms, avg: 3.67ms, max: 5ms

3

<<assembly component>>
@92:EPrints.Plugin.Screen.Subject.Edit

min: 6ms, avg: 6.00ms, max: 6ms

1

<<assembly component>>
@71:EPrints.Plugin.Screen.Workflow.Destroy

min: 0ms, avg: 0.00ms, max: 0ms

2

<<assembly component>>
@78:EPrints.Plugin.Screen.Import.DOI

min: 2ms, avg: 2.00ms, max: 2ms

1

196

199

<<assembly component>>
@147:EPrints.Plugin.Import.PubMedXML

min: 0ms, avg: 3.00ms, max: 7ms
4

2

2

12

4

2

2

2

7

3

<<assembly component>>
@57:EPrints.Plugin.Screen.EPrint.Actions

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@120:EPrints.URL

min: 0ms, avg: 0.78ms, max: 8ms

3

153

<<assembly component>>
@85:EPrints.Plugin.Screen.Register.Internal

min: 4ms, avg: 4.00ms, max: 4ms 1

5

16

<<assembly component>>
@29:EPrints.Plugin.Screen.Search
min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@169:EPrints.MetaField.Longtext
min: 0ms, avg: 0.00ms, max: 0ms

4

<<assembly component>>
@80:EPrints.Plugin.Screen.Import.View

min: 0ms, avg: 0.00ms, max: 0ms
1

10

6

3

<<assembly component>>
@107:EPrints.Plugin.Screen.Admin.EPM.Available

min: 0ms, avg: 0.00ms, max: 0ms

<<assembly component>>
@93:EPrints.Plugin.Screen.Admin.EPM

min: 0ms, avg: 0.00ms, max: 0ms

1

3

48

76

<<assembly component>>
@106:EPrints.Plugin.Screen.Admin.EPM.Developer

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@65:EPrints.Plugin.Screen.EPrint.Document.Remove

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@121:EPrints.Search.Condition.False

min: 0ms, avg: 0.00ms, max: 0ms

<<assembly component>>
@174:EPrints.Citation

min: 0ms, avg: 0.00ms, max: 0ms

2

2

<<assembly component>>
@79:EPrints.Plugin.Screen.Import.Commit

min: 5ms, avg: 5.00ms, max: 5ms

1

1

2

6

<<assembly component>>
@14:EPrints.Plugin.Screen.BatchEdit

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@60:EPrints.Plugin.Screen.EPrint.Document.Unpack

min: 0ms, avg: 0.00ms, max: 0ms

1

8

3

2

2

3

35

<<assembly component>>
@141:EPrints.Plugin.Import.XML
min: 0ms, avg: 1.50ms, max: 5ms

4

<<assembly component>>
@77:EPrints.Plugin.Screen.Import.ISIWoK

min: 9ms, avg: 9.00ms, max: 9ms

1

<<assembly component>>
@105:EPrints.Plugin.Screen.Admin.EPM.Edit

min: 7ms, avg: 7.00ms, max: 7ms
1

2

2

2

<<assembly component>>
@155:EPrints.Plugin.Import.XSLT
min: 0ms, avg: 0.00ms, max: 0ms

2

<<assembly component>>
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@146:EPrints.Plugin.Import.EndNote

min: 1ms, avg: 3.00ms, max: 5ms

2

<<assembly component>>
@39:EPrints.Plugin.Screen.EPrint.NewVersion

min: 0ms, avg: 0.00ms, max: 0ms

1

2

<<assembly component>>
@11:EPrints.Plugin.Screen.Example

min: 0ms, avg: 0.00ms, max: 0ms

1

<<assembly component>>
@149:EPrints.Plugin.Import.Binary
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1
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1
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min: 0ms, avg: 0.00ms, max: 0ms
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Figure 2: Component dependency graph for EPrints::*
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Detailed instrumentation
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System Architecture Level

Is it possible to identify an architecture?
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System Architecture Level: extract of full instrumentation

EPrints.Database.mysqlEPrints.PluginFactory EPrints.ScreenProcessor

EPrints.DataObj.User

EPrints.Plugin.Screen EPrints.Plugin

EPrints.DataObj

EPrints.DataSet

EPrints.Repository

EPrints.Language

EPrints.Plugin.Screen.Items

EPrints.Utils

EPrints.Database

EPrints.MetaField

141 131
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135 169
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229
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120 551
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132 536
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307

145

avg: 333.73ms, max: 7239ms

avg: 36.50ms, max: 658ms

avg: 5.74ms, max: 156ms

avg: 0.63ms, max: 78ms
avg: 0.59ms, max: 106ms

avg: 0.78ms, max: 9ms

avg: 11.49ms, max: 472ms avg: 1283.63ms, max: 9376ms

avg: 6.33ms, max: 537ms

avg: 1.89ms, max: 841ms

avg: 3.66ms, max: 218ms

avg: 6.64ms, max: 429ms

avg: 0.76ms, max: 22ms

avg: 0.73ms, max: 44ms

Figure 3: Reduced component dependency graph using gephi [8]



System Architecture Level II

EPrints.Utils

EPrints.Database

EPrints.DataObj

EPrintsMetaField

EPrints.DataSet

EPrints.ScreenProcessor

EPrints.Repository

EPrints.Language

EPrints.Plugin

EPrints.XML
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Figure 4: Reduced component dependency graph using gephi [8]



System Architecture Level III

EPrints.Utils

EPrints.Database

EPrints.DataObj

EPrintsMetaField

EPrints.DataSet
EPrints.ScreenProcessor

EPrints.Repository

EPrints.Language

EPrints.XML

EPrints.Plugin

Figure 5: Reduced component dependency graph using gephi [8]
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Detailed instrumentation

Let’s take a deeper look at Screen::Items::*...
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Operation level: Screen::Items

<<assembly component>>
@2:.Instrumentation

<<assembly component>>
@1:EPrints.Plugin.Screen.Items

'Entry'
Request_1()

min: 559ms, avg: 559.00ms, max: 559ms
1

render()
min: 390ms, avg: 390.00ms, max: 390ms

1

can_be_viewed()
min: 0ms, avg: 0.00ms, max: 0ms

3

new()
min: 0ms, avg: 0.38ms, max: 5ms

13

render_title()
min: 0ms, avg: 0.50ms, max: 1ms

2

properties_from()
min: 7ms, avg: 7.00ms, max: 7ms

1

perform_search()
min: 3ms, avg: 3.00ms, max: 3ms

1

render_items()
min: 347ms, avg: 347.00ms, max: 347ms

1

get_filters()
min: 0ms, avg: 0.00ms, max: 0ms

1

Figure 6: Operation dependency graph for Screen::Items::*
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Operation level: Screen::Items II

<<assembly component>>
@2:.Instrumentation

'Entry'
Request_1()

min: 559ms, avg: 559.00ms, max: 559ms
1

1

3

13

2

1

Figure 7: Operation dependency graph for Screen::Items::* left sector



Operation level: Screen::Items III

<<assembly component>>
@1:EPrints.Plugin.Screen.Items

render()
min: 390ms, avg: 390.00ms, max: 390ms

1

can_be_viewed()
min: 0ms, avg: 0.00ms, max: 0ms

new()
min: 0ms, avg: 0.38ms, max: 5ms

13

render_title()
min: 0ms, avg: 0.50ms, max: 1ms

2

properties_from()
min: 7ms, avg: 7.00ms, max: 7ms

1

perform_search()
min: 3ms, avg: 3.00ms, max: 3ms

1

render_items()
min: 347ms, avg: 347.00ms, max: 347ms

1

get_filters()
min: 0ms, avg: 0.00ms, max: 0ms

1

Figure 8: Operation dependency graph for Screen::Items::* right sector
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Operation dependencies

What’s causing these high response times?
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Operation level: Dependencies to EPrints::Database::*

_cache_from_SELECT()
min: 17ms, avg: 17.00ms, max: 17ms

_create_table()
min: 82ms, avg: 212.50ms, max: 343ms

do()
min: 0ms, avg: 62.71ms, max: 341ms

cache()
min: 166ms, avg: 315.50ms, max: 465ms

get_dataobjs()
min: 6ms, avg: 58.00ms, max: 159ms

Overall request response time: 1128ms

Figure 9: Operation dependencies with focus on Database packages
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Operation level: Dependencies to EPrints::MetaField::*

'Entry'
<<assembly component>>

@3:Instrumentation
min: 2593ms, avg: 2593.00ms, max: 2593ms

1

<<assembly component>>
@2:EPrints.Plugin.Screen

min: 0ms, avg: 121.85ms, max: 2403ms <<assembly component>>
@1:EPrints.MetaField

min: 0ms, avg: 0.34ms, max: 12ms

205620

29

Figure 10: Operation dependencies with focus on MetaField packages
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Operation level: Dependencies to EPrints::MetaField::*

get_sql_names()

value_from_sql_row()

render_name()

repository()

get_property()
property()

get_name()

name()

is_virtual()

render_items()

get_value()
136

530

269

294134

136

438

190

228

328

Figure 11: Reduced operation dependency graph using gephi [8]
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Operation level: Dependencies to EPrints::MetaField::*

Table 1: MetaField package calling numbers and response times in ms

#calls operation response time
avg. max. sum. (avg)

136 render_name() 0.54 5.00 73.44
136 repository() 0.04 5.00 5.44
140 is_virtual() 0.09 8.00 12.60
197 get_sql_names() 0.26 11.00 51.22
269 get_name() 0.42 6.00 112.98
303 get_value() 0.19 7.00 57.57
334 value_from_sql_row() 0.33 12.0 110.22
530 get_property() 0.40 8.00 212.00
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Work flow
Environmental set-up
Instrumenting EPrints
Converting the records

Instrumentation

What needs to be done?
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Work flow
Environmental set-up
Instrumenting EPrints
Converting the records

Work flow

instrument the interesting code
(manually) set up some monitoring probes

perform the instrumentation
use the Kieker Data Bridge to convert the records
analyse the recorded data
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Work flow
Environmental set-up
Instrumenting EPrints
Converting the records

Environmental set-up

set up a virtual machine with EPrints
integrate Kieker into EPrints architecture
configure an JMS provider like Apache ActiveMQ

Christian Zirkelbach, B.Sc. EPrints performance analysis using the Kieker
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Work flow
Environmental set-up
Instrumenting EPrints
Converting the records

Instrumenting EPrints

Figure 12: Perl code snippet: weaving Kieker into EPrints
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Work flow
Environmental set-up
Instrumenting EPrints
Converting the records

Converting the records using the Kieker Data Bridge

Kieker Monitoring

JMX 
InterfacePeriodic 

Sampling

Logging

Time
Source

Monitoring 
Controller

Monitoring 
Writer

TCP Server JMS Client...

Service
Container

Service Connector

Kieker Data Bridge

Figure 13: Component diagram of the Kieker Data Bridge [7]
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Analysis

Analysis

Analysing is the most important step...
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Analysis

Analysis

Kieker.TraceAnalysis
reconstructs and visualizes architectural models based on
recorded data
Software architectural diagrams

Dependency graphs (component- and operation-level)
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Conclusion
Outlook

Conclusion

some bottlenecks are detected
some are already known, but not all of them
interesting practical case to test and modify the Perl module
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Conclusion
Outlook

Outlook

What further options are existing?
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Conclusion
Outlook

Outlook

further performance analysis may be useful
especially other requests

use it as a kick-off to perform
Continuous Monitoring
Continuous Integration

integrate into development process
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Modifications by the EPrints team

What modifications have been developed?
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