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14.2.5.10
14.2.5.11
14.2.5.12
14.2.5.13

operator >
operator >=
operator <
operator <=
operator ==
operator !=
operator !
operator ~
operator false
operator true
operator &
operator |
operator

14.2.6  OracleBoolean Static Type Conversions

14.2.6.1
14.2.6.2
14.2.6.3
14.2.6.4
14.2.6.5
14.2.6.6
14.2.6.7
14.2.6.8
14.2.6.9
14.2.6.10
14.2.6.11

implicit operator OracleBoolean

explicit operator bool

explicit operator OracleBoolean

explicit operator OracleBoolean(byte)

explicit operator OracleBoolean(Decimal)

explicit operator OracleBoolean(Double)

explicit operator OracleBoolean(Int16)

explicit operator OracleBoolean(int)

explicit operator OracleBoolean(Int64)
explicit operator OracleBoolean(Single)
explicit operator OracleBoolean(String)

14.2.7 OracleBoolean Properties

14.2.7.1
14.2.7.2
14.2.7.3
14.2.7.4
14.2.7.5

ByteValue
IsFalse
IsNull
IsTrue
Value

14.2.8 OracleBoolean Instance Methods

14.2.8.1
14.2.8.2
14.2.8.3
14.2.8.4

CompareTo
Equals
GetHashCode
ToString

14.3 OracleDate Structure
14.3.1 OracleDate Members
14.3.2 OracleDate Constructors

14321

ORACLE

OracleDate(DateTime)

14-45
14-46
14-47
14-48
14-48
14-49
14-50
14-51
14-51
14-52
14-53
14-53
14-54
14-55
14-55
14-56
14-56
14-57
14-58
14-58
14-59
14-59
14-60
14-61
14-61
14-62
14-62
14-63
14-63
14-64
14-64
14-65
14-65
14-66
14-67
14-67
14-68
14-69
14-70
14-73
14-73
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14.3.2.2  OracleDate(string)
14.3.2.3 OracleDate(int, int, int)
14.3.2.4  OracleDate(int, int, int, int, int, int)
14.3.2.5 OracleDate(byte [ ])
14.3.3 OracleDate Static Fields
14.3.3.1 MaxValue
14.3.3.2 MinValue
14.3.3.3  Null
14.3.4 OracleDate Static Methods
14.3.4.1 Equals
14.3.4.2 GreaterThan
14.3.4.3 GreaterThanOrEqual
14.3.4.4 LessThan
14.3.4.5 LessThanOrEqual
14.3.4.6  NotEquals
14.3.4.7 GetSysDate
14.3.4.8 Parse
14.3.5 OracleDate Static Operators
14.3.5.1 operator ==
14.3.5.2 operator >
14.3.5.3 operator >=
14.3.5.4  operator !=
14.3.5.5 operator <
14.3.5.6 operator <=
14.3.6  OracleDate Static Type Conversions
14.3.6.1 explicit operator DateTime
14.3.6.2 explicit operator OracleDate
14.3.6.3
14.3.6.4
14.3.6.5 explicit operator OracleDate(string)
14.3.7 OracleDate Properties
14.3.7.1 BinData
14.3.7.2 Day
14.3.7.3  IsNull
14.3.7.4 Hour
14.3.7.5 Minute
14.3.7.6  Month
14.3.7.7 Second
14.3.7.8 Value
14.3.7.9 Year

explicit operator OracleDate(DateTime)
explicit operator OracleDate(OracleTimeStamp)

14.3.8 OracleDate Methods

ORACLE

14-74
14-75
14-76
14-77
14-77
14-78
14-78
14-79
14-79
14-80
14-81
14-82
14-82
14-83
14-84
14-85
14-85
14-86
14-87
14-88
14-88
14-89
14-90
14-91
14-92
14-92
14-93
14-93
14-94
14-94
14-96
14-96
14-97
14-97
14-98
14-98
14-99
14-99

14-100

14-100

14-101
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14.3.8.1
14.3.8.2
14.3.8.3
14.3.8.4
14.3.8.5
14.3.8.6

CompareTo

Equals
GetHashCode
GetDaysBetween
ToOracleTimeStamp
ToString

14.4 OracleDecimal Structure

1441
14.4.2

14421
14.4.2.2
14.4.2.3
14.4.2.4
14.4.25
14.4.2.6
14.4.2.7
14.4.2.8

OracleDecimal Members
OracleDecimal Constructors

OracleDecimal(byte [])
OracleDecimal(decimal)
OracleDecimal(double)
OracleDecimal(int)
OracleDecimal(float)
OracleDecimal(long)
OracleDecimal(string)
OracleDecimal(string, string)

14.4.3 OracleDecimal Static Fields

14431
14.4.3.2
14.4.3.3
14.4.3.4
14.4.35
14.4.3.6
14.4.3.7
14.4.3.8
14.4.3.9

MaxPrecision
MaxScale
MaxValue
MinScale
MinValue
NegativeOne
Null

One

Pi

14.4.3.10 Zero
14.4.4  OracleDecimal Static (Comparison) Methods

14441 Equals
14.4.4.2  GreaterThan
14.4.4.3 GreaterThanOrEqual
14.4.4.4 LessThan
14.4.45 LessThanOrEqual
14.4.4.6  NotEquals

14.4.5 OracleDecimal Static (Manipulation) Methods
14.45.1 Abs
14452 Add
14.4.5.3 AdjustScale
14.45.4 Ceiling
14.45.5 ConvertToPrecScale

ORACLE

14-102
14-103
14-103
14-104
14-104
14-105
14-106
14-108
14-114
14-115
14-115
14-116
14-117
14-117
14-118
14-118
14-119
14-120
14-121
14-122
14-122
14-122
14-123
14-123
14-124
14-124
14-124
14-125
14-125
14-126
14-126
14-127
14-128
14-129
14-130
14-130
14-132
14-132
14-133
14-134
14-135
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14.45.6 Divide 14-136

14.45.7 Floor 14-137
14458 Max 14-137
14459 Min 14-138
14.45.10 Mod 14-138
14.45.11 Multiply 14-139
14.4.5.12 Negate 14-140
14.45.13 Parse 14-140
14.45.14 Round 14-141
14.4.5.15 SetPrecision 14-142
14.45.16  Shift 14-143
14.45.17 Sign 14-144
14.45.18 Sqrt 14-144
14.45.19 Subtract 14-145
14.4.5.20 Truncate 14-146
14.4.6  OracleDecimal Static (Logarithmic) Methods 14-147
14.46.1 Exp 14-147
14.46.2 Log 14-148
14.4.6.3 Log(OracleDecimal) 14-148
14.4.6.4 Log(OracleDecimal, int) 14-149
14.4.6.5 Log(OracleDecimal, OracleDecimal) 14-150
14.4.6.6 Pow 14-151
14.4.6.7 Pow(OracleDecimal, int) 14-151
14.4.6.8 Pow(OracleDecimal, OracleDecimal) 14-152
14.4.7 OracleDecimal Static (Trigonometric) Methods 14-153
14.4.7.1 Acos 14-153
14.4.7.2 Asin 14-154
14.4.7.3 Atan 14-155
14.4.7.4 Atan2 14-155
14475 Cos 14-156
14.4.7.6  Sin 14-157
14.4.7.7 Tan 14-157
14.4.7.8 Cosh 14-158
14.4.7.9 Sinh 14-159
14.4.7.10 Tanh 14-159
14.4.8 OracleDecimal Static (Comparison) Operators 14-160
14.4.8.1 operator + 14-161
14.4.8.2 operator / 14-161
14.4.8.3 operator == 14-162
14.4.8.4 operator > 14-163
14.4.8.5 operator >= 14-164
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14.4.9

14.4.10 OracleDecimal Static Operators (Conversion from OracleDecimal

14.4.11

14.4.12

ORACLE

14.4.8.6
14.4.8.7
14.4.8.8
14.4.8.9
14.4.8.10
14.4.8.11
14.4.8.12

operator !=
operator <
operator <=
operator *
operator -
operator -
operator%

OracleDecimal Static Operators (Conversion from .NET Type to

OracleDecimal)

14.49.1
14.4.9.2
14.49.3
14.49.4
14.4.9.5
14.4.9.6
14.4.9.7

implicit operator OracleDecimal

implicit operator OracleDecimal(decimal)
implicit operator OracleDecimal(int)
implicit operator OracleDecimal(long)
explicit operator OracleDecimal

explicit operator OracleDecimal(double)
explicit operator OracleDecimal(string)

to .NET)

14.4.10.1
14.4.10.2
14.4.10.3
14.4.10.4
14.4.10.5
14.4.10.6
14.4.10.7

144111
14.4.11.2
14.4.11.3
14.4.11.4
14.4.11.5
14.4.11.6
14.4.11.7

14.4.12.1
14.4.12.2
14.4.12.3
14.4.12.4
14.4.12.5
14.4.12.6
14.4.12.7
14.4.12.8

explicit operator byte
explicit operator decimal
explicit operator double
explicit operator short
explicit operator int
explicit operator long
explicit operator float

OracleDecimal Properties

BinData
Format
Isint
ISNull
IsPositive
IsZero
Value

OracleDecimal Instance Methods

CompareTo
Equals
GetHashCode
ToByte
ToDouble
Tolnt16
Tolnt32
Tolnt64

14-164
14-165
14-166
14-167
14-167
14-168
14-169

14-169
14-170
14-170
14-171
14-171
14-172
14-172
14-173

14-174
14-175
14-175
14-176
14-176
14-177
14-178
14-178
14-179
14-180
14-180
14-181
14-182
14-182
14-183
14-183
14-184
14-185
14-186
14-186
14-187
14-187
14-188
14-189
14-189
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14.4.12.9 ToSingle
14.4,12.10 ToString
14.5 OraclelntervalDS Structure
14.5.1 OraclelntervalDS Members
14.5.2 OraclelntervalDS Constructors

14521
14.5.2.2
14523
145.2.4
14525
14.5.2.6

OraclelntervalDS(TimeSpan)
OraclelntervalDS(string)
OraclelntervalDS(double)

OraclelntervalDS(int, int, int, int, double)

OraclelntervalDS(int, int, int, int, int)
OraclelntervalDS(byte[ ])

14.5.3 OraclelntervalDS Static Fields

14531
14.5.3.2
145.3.3
14.5.3.4

MaxValue
MinValue
Null

Zero

14.5.4 OraclelntervalDS Static Methods

14541
14.5.4.2
14.5.4.3
14.5.4.4
14.5.4.5
14.5.4.6
14.5.4.7
14.5.4.8

Equals

GreaterThan
GreaterThanOrEqual
LessThan
LessThanOrEqual
NotEquals

Parse

SetPrecision

14.5.,5 OraclelntervalDS Static Operators

14551
14.55.2
14.55.3
14554
14555
14.55.6
14557
14.55.8
14.55.9

14.5.5.10
14.5.5.11

operator +
operator ==
operator >
operator >=
operator !=
operator <
operator <=
operator -
operator -
operator *
operator /

14.5.6 OraclelntervalDS Type Conversions

145.6.1
14.5.6.2
14.5.6.3

ORACLE

explicit operator TimeSpan
explicit operator OraclelntervalDS
implicit operator OraclelntervalDS

14-190
14-190
14-191
14-193
14-196
14-197
14-197
14-198
14-199
14-200
14-201
14-201
14-202
14-203
14-203
14-204
14-204
14-205
14-206
14-206
14-207
14-208
14-209
14-210
14-210
14-211
14-212
14-213
14-214
14-215
14-215
14-216
14-217
14-218
14-218
14-219
14-220
14-220
14-221
14-222
14-223
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14.5.7 OraclelntervalDS Properties

14571
14.5.7.2
14.5.7.3
14.5.7.4
145.7.5
14.5.7.6
14.5.7.7
145.7.8
14.5.7.9

BinData

Days

Hours

ISNull
Milliseconds
Minutes
Nanoseconds
Seconds
TotalDays

14.5.7.10 Value
14.5.8 OraclelntervalDS Methods

14.5.8.1
14.5.8.2
14.5.8.3
14.5.8.4

CompareTo
Equals
GetHashCode
ToString

14.6 OraclelntervalYM Structure
14.6.1 OraclelntervalYM Members
14.6.2 OraclelntervalYM Constructors

146.2.1
14.6.2.2
14.6.2.3
14.6.2.4
14.6.2.5

OraclelntervalYM(long)
OraclelntervalYM(string)
OraclelntervalYM(double)
Oraclelnterval YM(int, int)
OraclelntervalYM(byte[ 1)

14.6.3 OraclelntervalYM Static Fields

14.6.3.1
14.6.3.2
14.6.3.3
14.6.3.4

MaxValue
MinValue
Null

Zero

14.6.4 OracleIntervalYM Static Methods

14.6.4.1
14.6.4.2
14.6.4.3
14.6.4.4
14.6.4.5
14.6.4.6
14.6.4.7
14.6.4.8

Equals

GreaterThan
GreaterThanOrEqual
LessThan
LessThanOrEqual
NotEquals

Parse

SetPrecision

14.6.5 OraclelntervalYM Static Operators

14.6.5.1
14.6.5.2

ORACLE

operator +
operator ==

14-223
14-224
14-225
14-225
14-226
14-226
14-227
14-227
14-228
14-228
14-229
14-229
14-230
14-231
14-231
14-232
14-232
14-234
14-237
14-238
14-238
14-239
14-240
14-241
14-241
14-242
14-242
14-243
14-243
14-243
14-244
14-245
14-246
14-247
14-247
14-248
14-249
14-250
14-250
14-251
14-252
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14.6.5.3 operator >
14.6.5.4 operator >=
14.6.5.5 operator !=
14.6.5.6 operator <
14.6.5.7 operator <=
14.6.5.8 operator -
14.6.5.9 operator -
14.6.5.10 operator *
14.6.5.11 operator/

14.6.6 OracleIntervalYM Type Conversions

14.6.6.1 explicit operator long
14.6.6.2 explicit operator OraclelntervalYM
14.6.6.3 implicit operator OraclelntervalYM

14.6.7 OraclelntervalYM Properties

14.6.7.1 BinData
14.6.7.2  IsNull
14.6.7.3 Months
14.6.7.4 TotalYears
14.6.7.5 Value
14.6.7.6 Years

14.6.8 OraclelntervalYM Methods

14.7

14.6.8.1 CompareTo
14.6.8.2 Equals
14.6.8.3 GetHashCode
14.6.8.4 ToString
OracleString Structure

14.7.1  OracleString Members
14.7.2  OracleString Constructors

14.7.2.1  OracleString(string)

14.7.2.2  OracleString(string, bool)

14.7.2.3  OracleString(byte [ ], bool)

14.7.2.4 OracleString(byte [ ], bool, bool)
14.7.2.5 OracleString(byte [ ], int, int, bool)
14.7.2.6  OracleString(byte [ ], int, int, bool, bool)

14.7.3 OracleString Static Fields

14.7.3.1  Null

14.7.4  OracleString Static Methods

ORACLE

14.7.4.1 Concat

14.7.4.2 Equals

14.7.4.3 GreaterThan
14.7.4.4  GreaterThanOrEqual

14-253
14-254
14-254
14-255
14-256
14-257
14-257
14-258
14-259
14-259
14-260
14-260
14-261
14-262
14-262
14-263
14-263
14-264
14-264
14-265
14-265
14-266
14-267
14-268
14-268
14-269
14-270
14-273
14-274
14-274
14-275
14-276
14-276
14-277
14-278
14-279
14-279
14-280
14-280
14-281
14-282
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14.7.4.5
14.7.4.6
14.7.4.7

LessThan
LessThanOrEqual
NotEquals

14.7.5 OracleString Static Operators

14751
14.7.5.2
14.7.5.3
14.7.5.4
14.7.5.5
14.7.5.6
14.7.5.7

operator +
operator ==
operator >
operator >=
operator !=
operator <
operator <=

14.7.6  OracleString Type Conversions

14.7.6.1
14.7.6.2

explicit operator string
implicit operator OracleString

14.7.7  OracleString Properties

14.7.7.1
14.7.7.2
14.7.7.3
14.7.7.4
14.7.7.5

IsCaselgnored
IsNull

Iltem

Length

Value

14.7.8 OracleString Methods

14.7.8.1
14.7.8.2
14.7.8.3
14.7.8.4
14.7.8.5
14.7.8.6
14.7.8.7

Clone

CompareTo

Equals

GetHashCode
GetNonUnicodeBytes
GetUnicodeBytes
ToString

14.8 OracleTimeStamp Structure

14.8.1 OracleTimeStamp Members

14.8.2 OracleTimeStamp Constructors

14.8.2.1
14.8.2.2
14.8.2.3
14.8.2.4
14.8.2.5
14.8.2.6
14.8.2.7

OracleTimeStamp(DateTime)
OracleTimeStamp(string)

OracleTimeStamp(int, int, int)
OracleTimeStamp(int, int, int, int, int, int)
OracleTimeStamp(int, int, int, int, int, int, double)
OracleTimeStamp(int, int, int, int, int, int, int)
OracleTimeStamp(byte [ ])

14.8.3 OracleTimeStamp Static Fields

14.8.3.1
14.8.3.2

ORACLE

MaxValue
MinValue

14-283
14-284
14-284
14-285
14-286
14-286
14-287
14-288
14-289
14-289
14-290
14-291
14-291
14-292
14-293
14-293
14-294
14-295
14-295
14-296
14-296
14-297
14-298
14-299
14-299
14-300
14-300
14-301
14-302
14-303
14-307
14-308
14-308
14-310
14-311
14-312
14-313
14-314
14-314
14-315
14-315
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14.8.3.3

Null

14.8.4 OracleTimeStamp Static Methods

14.8.5

14.8.4.1
14.8.4.2
14.8.4.3
14.8.4.4
14.8.4.5
14.8.4.6
14.8.4.7
14.8.4.8
14.8.4.9

14.85.1
14.8.5.2
14.8.5.3
14.8.5.4
14.8.5.5
14.8.5.6
14.8.5.7
14.8.5.8
14.8.5.9
14.8.5.10
14.8.5.11
14.8.5.12
14.8.5.13
14.8.5.14

Equals

GreaterThan
GreaterThanOrEqual
LessThan
LessThanOrEqual
NotEquals
GetSysDate

Parse

SetPrecision

OracleTimeStamp Static Operators

operator +
operator + (OracleTimeStamp, OraclelntervalDS)
operator + (OracleTimeStamp, OraclelntervalYM)
operator + (OracleTimeStamp, TimeSpan)
operator ==
operator >
operator >=
operator !=
operator <
operator <=
operator -
operator - (OracleTimeStamp, OraclelntervalDS)
operator - (OracleTimeStamp, OraclelntervalYM)
operator - (OracleTimeStamp, TimeSpan)

14.8.6  OracleTimeStamp Static Type Conversions

14.8.7

ORACLE

14.8.6.1
14.8.6.2
14.8.6.3
14.8.6.4
14.8.6.5
14.8.6.6
14.8.6.7
14.8.6.8

14.8.7.1
14.8.7.2
14.8.7.3
14.8.7.4
14.8.7.5

explicit operator OracleTimeStamp

explicit operator OracleTimeStamp(OracleTimeStampLTZ)
explicit operator OracleTimeStamp(OracleTimeStampTZ)

explicit operator OracleTimeStamp(string)
implicit operator OracleTimeStamp

implicit operator OracleTimeStamp(OracleDate)
implicit operator OracleTimeStamp(DateTime)
explicit operator DateTime

OracleTimeStamp Properties

BinData
Day

IsNull

Hour
Millisecond

14-316
14-316
14-317
14-317
14-318
14-319
14-320
14-321
14-321
14-322
14-323
14-324
14-325
14-325
14-326
14-327
14-327
14-328
14-329
14-330
14-331
14-331
14-332
14-333
14-333
14-334
14-335
14-335
14-336
14-337
14-337
14-339
14-339
14-340
14-341
14-341
14-342
14-343
14-343
14-343
14-344
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14.8.7.6
14.8.7.7
14.8.7.8
14.8.7.9
14.8.7.10
14.8.7.11

Minute
Month
Nanosecond
Second
Value
Year

14.8.8 OracleTimeStamp Methods

14.8.8.1
14.8.8.2
14.8.8.3
14.8.8.4
14.8.8.5
14.8.8.6
14.8.8.7
14.8.8.8
14.8.8.9
14.8.8.10
14.8.8.11
14.8.8.12
14.8.8.13
14.8.8.14
14.8.8.15
14.8.8.16
14.8.8.17

AddDays
AddHours
AddMilliseconds
AddMinutes
AddMonths
AddNanoseconds
AddSeconds
AddYears
CompareTo
Equals
GetHashCode
GetDaysBetween
GetYearsBetween
ToOracleDate
ToOracleTimeStampLTZ
ToOracleTimeStampTZ
ToString

14.9 OracleTimeStampLTZ Structure
14.9.1 OracleTimeStampLTZ Members
14.9.2 OracleTimeStampLTZ Constructors

14921
14.9.2.2
14.9.2.3
14.9.2.4
14.9.25
14.9.2.6
14.9.2.7

OracleTimeStampLTZ(DateTime)
OracleTimeStampLTZ(string)
OracleTimeStampLTZ(int, int, int)
OracleTimeStampLTZ(int, int, int, int, int, int)
OracleTimeStampLTZ(int, int, int, int, int, int, double)
OracleTimeStampLTZ(int, int, int, int, int, int, int)
OracleTimeStampLTZ(byte [])

14.9.3 OracleTimeStampLTZ Static Fields

149.3.1
14.9.3.2
14.9.3.3

MaxValue
MinValue
Null

14.9.4 OracleTimeStampLTZ Static Methods

14.9.4.1
14.9.4.2

ORACLE

Equals
GetLocalTimeZoneName

14-344
14-345
14-345
14-346
14-346
14-347
14-347
14-349
14-349
14-350
14-351
14-351
14-352
14-352
14-353
14-354
14-355
14-355
14-356
14-357
14-357
14-358
14-358
14-359
14-360
14-362
14-366
14-367
14-367
14-369
14-370
14-371
14-372
14-373
14-373
14-374
14-374
14-375
14-375
14-376
14-377
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14.9.5

14.9.6

14.9.7

ORACLE

14.9.4.3
14.9.4.4
14.94.5
14.9.4.6
14.9.4.7
14.9.4.8
14.9.4.9
14.9.4.10
14.9.4.11

14951
14.9.5.2
14.95.3
14954
14.9.5.5
14.9.5.6
14.95.7
14.9.5.8
14.9.5.9
14.9.5.10
14.9.5.11
14.9.5.12
14.9.5.13
14.9.5.14

14.9.6.1
14.9.6.2
14.9.6.3
14.9.6.4
14.9.6.5
14.9.6.6
14.9.6.7
14.9.6.8

149.7.1
14.9.7.2
14.9.7.3
14.9.7.4
14.9.7.5
14.9.7.6
14.9.7.7

GetLocalTimeZoneOffset
GetSysDate
GreaterThan
GreaterThanOrEqual
LessThan
LessThanOrEqual
NotEquals

Parse

SetPrecision

OracleTimeStampLTZ Static Operators

operator +
operator + (OracleTimeStampLTZ, OraclelntervalDS)
operator + (OracleTimeStampLTZ, OraclelntervalYM)
operator + (OracleTimeStampLTZ, TimeSpan)
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Preface

Audience

This document is your primary source of introductory, installation, postinstallation
configuration, and usage information for Oracle Data Provider for .NET.

Oracle Data Provider for .NET is an implementation of the Microsoft ADO.NET
interface.

This Preface contains these topics:

* Audience

* Documentation Accessibility

* Related Documents

* Passwords in Code Examples

 Conventions

Oracle Data Provider for .NET Developer's Guide is intended for programmers who
are developing applications to access an Oracle database using Oracle Data Provider
for .NET. This documentation is also valuable to systems analysts, project managers,
and others interested in the development of database applications.

To use this document, you must be familiar with Microsoft .NET Framework classes
and ADO.NET and have a working knowledge of application programming using
Microsoft C#, Visual Basic .NET, or another .NET language.

Although the examples in the documentation and the samples in the sample directory
are written in C#, developers can use these examples as models for writing code in
other .NET languages.

Users should also be familiar with the use of Structured Query Language (SQL) to
access information in relational database systems.

Documentation Accessibility

ORACLE

For information about Oracle's commitment to accessibility, visit the Oracle
Accessibility Program website at http://www.oracle.com/pls/topic/lookup?
ctx=acc&id=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support
through My Oracle Support. For information, visit http://www.oracle.com/pls/topic/
lookup?ctx=acc&id=info or visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs
if you are hearing impaired.
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Related Documents

ORACLE

For more information, see these Oracle resources:

*  Oracle Database Installation Guide for Microsoft Windows

* Oracle Database Release Notes for Microsoft Windows

e Oracle Database Platform Guide for Microsoft Windows

*  Oracle Database Administrator's Guide

*  Oracle Database Development Guide

*  Oracle Database SecureFiles and Large Objects Developer's Guide

*  Oracle Real Application Clusters Administration and Deployment Guide
»  Oracle Database New Features Guide

*  Oracle Database Concepts

*  Oracle Database Reference

*  Oracle Database Extensions for .NET Developer's Guide for Microsoft Windows
*  Oracle Database Object-Relational Developer's Guide

*  Oracle Database SQL Language Reference

*  Oracle Database Net Services Administrator's Guide

» Oracle Database Net Services Reference

»  Oracle Call Interface Programmer's Guide

*  Oracle Services for Microsoft Transaction Server Developer's Guide for Microsoft
Windows

*  Oracle Database Globalization Support Guide

e Oracle XML DB Developer's Guide

*  Oracle XML Developer's Kit Programmer's Guide
*  Oracle Database Security Guide

*  Oracle Spatial Developer's Guide

*  Oracle Data Guard Concepts and Administration

Many of the examples in this book use the sample schemas, which are installed by
default when you select the Basic Installation option with an Oracle Database
installation. Refer to Oracle Database Sample Schemas for information on how these
schemas were created and how you can use them yourself.

To download free release notes, installation documentation, white papers, or other
collateral, please visit the Oracle Technology Network (OTN). You must register online
before using OTN; registration is free and can be done at

http://www.oracle.com/technetwork/index.html

If you already have a username and password for OTN, then you can go directly to the
documentation section of the OTN Web site at

http://docs.oracle.com/database/122/index.htm
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For additional information, see:

https://msdn.microsoft.com/en-us/default.aspx

and

http://msdn.microsoft.com/library

Passwords in Code Examples

For simplicity in demonstrating this product, code examples do not perform the
password management techniques that a deployed system normally uses. In a
production environment, follow the Oracle Database password management
guidelines, and disable any sample accounts. See Oracle Database Security Guide for
password management guidelines and other security recommendations.

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

monospace Monospace type indicates commands within a paragraph, URLs, code
in examples, text that appears on the screen, or text that you enter.
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Changes in This Release for Oracle Data Provider for .NET

Changes in This Release for Oracle Data
Provider for .NET

This preface contains:

e Changes in Oracle Data Provider for .NET Release 18c (18.3)

e Changes in Oracle Data Provider for .NET in ODAC 12.2c Release 1
e Changes in Oracle Data Provider for .NET Release 12.2.0.1

e Changes in Oracle Data Provider for .NET in ODAC 12c¢ Release 4

e Changes in Oracle Data Provider for .NET in ODAC 12c¢ Release 3

e Changes in Oracle Data Provider for .NET Release 12.1.0.2

e Changes in Oracle Data Provider for .NET in ODAC 12c¢ Release 2

e Changes in Oracle Data Provider for .NET in ODAC 12c¢ Release 1

e Changes in Oracle Data Provider for .NET Release 12.1

Changes in Oracle Data Provider for NET Release 18¢c
(18.3)

The following are the changes in Oracle Data Provider for .NET for Release 18c
(18.3).

New Features

The following features are new in this release:

« .NET Framework 4.7.x Certification

ODP.NET, Managed and Unmanaged Drivers are certified for all versions of .NET
Framework 4.7.x, including 4.7.1 and 4.7.2.

e Secure Passwords with OracleCredential

ODP.NET oOracleCredential class allows application developers to store user
names and passwords outside of the connection string without exposure in a
memory dump.

OracleCredential can be used with or without connection pooling.

This feature is available in the terminal releases of ODP.NET 11.2, 12.1, and 12.2
and with the first release of ODP.NET 18c.

See Also Connection Pooling with OracleCredential
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Desupported Features

Some features previously described in this document are desupported in Oracle
Database 18c (18.3). See Oracle Database Upgrade Guide for a complete list of
desupported features.

The following feature is no longer supported by Oracle:

*  Oracle_ManagedDataAccessDTC.dII

Changes in Oracle Data Provider for .NET in ODAC 12.2¢
Release 1

The following are the changes in Oracle Data Provider for .NET for ODAC 12.2¢
Release 1.

New Features

The following features are new in this release:

 .NET Framework 4.7 Certification

ODP.NET, Managed and Unmanaged Drivers are certified for .NET Framework
4.7.

*  Entity Framework 6.2 Certification

ODP.NET, Managed and Unmanaged Drivers are certified for Entity Framework
6.2.

o Database Resident Connection Pooling

Database Resident Connection Pooling (DRCP) optimizes resource usage by
pooling connections at the database server level. With DRCP, server connections
can be shared across application that are executed on different client machines,
especially in the case when connections are not always in use. DRCP can be used
in conjunction with either managed or unmanaged ODP.NET client side pooling to
improve scalability and lower resource usage at the database server level.

See also Database Resident Connection Pooling for more information.
*  Multitenant and Pluggable Databases Connection Pooling

Oracle Multitenant is a database architecture that enables customers to easily
consolidate multiple pluggable databases without changing their application. This
architecture delivers all the benefits of managing many databases as one, yet
retains the isolation and resource prioritization of separate databases.

Managed and unmanaged ODP.NET now support hosting connections to multiple
pluggable databases from the same connection pool. This feature enhances
application performance and scalability, plus makes using multiple pluggable
databases from the same application easier.

See also Oracle Multitenant and Pluggable Databases for more information.

» Edition-Based Redefinition Connection Pooling
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Edition-based redefinition enables applications to upgrade the database
component while it is in use, thereby minimizing or eliminating down time.
Managed and unmanaged ODP.NET now support using the same connection pool
to connect to multiple Editions. This feature enhances performance and scalability
while using different Editions from the same application, and also makes using
multiple Editions from the same application easier.

See also Edition-Based Redefinition for more information.
Connection Configuration Upon Open

Managed and unmanaged ODP.NET introduce the ConnectionOpen event handler,
which allows developers to provide setup logic and change settings before
ODP.NET connections are dispensed from the Open() method invocation. This
feature is similar in concept to a logon trigger, but is most optimal for client side
initialization settings. It works with both pooled and non-pooled connections. The
event handler provides a centralized, standardized location for connection
initialization.

See also ConnectionOpen for more information.

Deprecated Features

The following feature is deprecated in ODAC 12.2c¢ Release 1:

Oracle.ManagedDataAccessDTC.dl1

Oracle provided a native managed distributed transaction support for ODP.NET,
Managed Driver using Oracle_ManagedDataAccessDTC.dIl. In .NET Framework 4.5.2,
Microsoft introduced its own native managed distributed transaction
implementation, which managed ODP.NET could use. The new .NET Framework
made the Oracle.ManagedDataAccessDTC.dI1 unnecessary. Moreover, Microsoft has
desupported all .NET Framework 4 versions earlier than 4.5.2. In accordance with
Microsoft policy, Oracle is deprecating the Oracle.ManagedDataAccessDTC.dl | file.

The deprecation extends to the UseManagedDTC .NET configuration file parameter,
and Oracle_ManagedDataAccessDTC.dl 1.

" See Also:

e Microsoft Distributed Transaction Coordinator Integration

e Oracle Database Upgrade Guide for a complete list of deprecated
features.

Changes in Oracle Data Provider for NET Release 12.2.0.1

The following are the changes in Oracle Data Provider for .NET for Release 12.2.0.1.

New Features

ORACLE

The following features are new in this release:

.NET Framework 4.6.2 Certification
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Changes in This Release for Oracle Data Provider for NET

ODP.NET, Managed and Unmanaged Drivers are certified for NET Framework
4.6.2.

See also System Requirements for more information.
.NET Cloud Development and Deployment

ODP.NET, Managed and Unmanaged Drivers can be deployed easily to Oracle
Cloud, private clouds, and third-party cloud environments through Web Deploy. All
ODP.NET specific settings no longer require any operating system level
configuration. These settings can be made in the .NET configuration files.
Managed and Unmanaged ODP.NET Drivers now share a unified configuration file
format.

Application Continuity

Application Continuity recovers incomplete requests from an ODP.NET,
Unmanaged Driver perspective and masks many system failures, communication
failures, hardware failures, and storage outages from the user.

See also "Application Continuity" for more information.
Sharding and ODP.NET Routing

Starting from Release 12.2.0.1, ODP.NET, Unmanaged Driver and Oracle
Database support sharding. Oracle Sharding provides the ability to horizontally
partition the data across multiple independent Oracle databases (shards). Based
on a key specified in the connect string, ODP.NET can route the database
requests to a particular shard.

Oracle Sharding is a shared-nothing architecture that allows near-linear scaling of
the database across low-cost commodity database servers located in one or more
local or global data centers. Other key benefits include global data distribution
(store particular data close to consumers) and fault containment (failure of one
shard does not affect the availability of other shards). Global Data Services
manages the location of data among the shards and allows ODP.NET client
requests to be routed to the appropriate shard in this distributed database system.

See also "Database Sharding" for more information.
Longer Schema Identifiers

Oracle Data Provider for .NET now supports schema object identifier names, such
as tables, columns, views, stored procedures, and functions, up to 128 characters
in length. This feature is available in both ODP.NET, Managed and Unmanaged
Drivers.

ODP.NET, Managed Driver — Data Integrity

ODP.NET, Managed Driver supports cryptographic hash functions to better ensure
data integrity between the database server and the client. The algorithms
supported include MD5, SHA-1, and SHA-2 (SHA-256, SHA-384, and SHA-512).

See also "settings section" and "Network Data Encryption and Integrity" for more
information.

ODP.NET, Managed Driver -- Transport Layer Security (TLS)

ODP.NET, Managed Driver has added support for TLS 1.1 and 1.2 in addition to
existing support for TLS 1.0 and SSL 3.0.

ODP.NET, Managed Driver -- Distinguished Name for SSL/TLS
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ODP.NET, Managed Driver connections using SSL/TLS can ensure that the
distinguished name (DN) is correct for the database server that it is trying to
connect to.

ODP.NET, Managed Driver - Boolean Data Type

ODP.NET, Managed Driver now supports the OracleBoolean data type when using
the database's PL/SQL Boolean data type. The managed driver must be connected
to Oracle Database 12c Release 2 (12.2) or higher. Booleans store TRUE or FALSE
values.

The ODP.NET OracleBoolean data type eases parameter binding and data type
mapping setup with Boolean values.

See also "OracleBoolean Structure" for more information.

Desupported Features

Some features previously described in this document are desupported in Oracle
Database 12c¢ Release 2 (12.2). See Oracle Database Upgrade Guide for a complete
list of desupported features in this release.

The following features are no longer supported by Oracle:

OracleLogicalTransactionStatus class
OracleConnection.GetLogicalTransactionStatus method
OracleConnection.LogicalTransactionld property
OracleConnection.OraclelLogicalTransaction property
OraclelLogicalTransaction.DataSource property
OracleLogicalTransaction.GetOutcome() method
OraclelogicalTransaction.GetOutcome(sting, string, string) method

OraclelLogicalTransaction.Userld property

Changes in Oracle Data Provider for .NET in ODAC 12¢

Release 4

New Features

ORACLE

The following are the changes in Oracle Data Provider for .NET for ODAC 12¢
Release 4.

The following features are new in this release:

.NET Framework 4.6 and 4.6.1 Certification

ODP.NET, Managed and Unmanaged Drivers are certified for NET Framework
4.6 and 4.6.1.

See also "System Requirements" for more information.
ODP.NET, Managed Driver - Windows Installer

ODP.NET, Managed Driver is now available as part of an ODAC Microsoft
Windows Installer package.
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ODP.NET, Managed Driver - Network Data Encryption

ODP.NET, Managed Driver supports database security network data encryption
using Advanced Encryption Standard (AES), RC4, or Triple-DES to enable more
secure database communication over intranet and cloud access.

See also "settings section” and "Network Data Encryption and Integrity" for more
information.

ODP.NET, Managed Driver - Secure External Password Store

ODP.NET, Managed Driver supports connection establishment by retrieving
password credentials from a client-side Oracle wallet.

See also "Using Secure External Password Store" for more information.
ODP.NET, Managed Driver - Microsoft Local Security Authority (MSLSA)

ODP.NET, Managed Driver now supports the Kerberos credential cache type,
MSLSA. MSLSA is used to access the Microsoft Kerberos Logon Session
credentials cache.

See also "Using Kerberos" for more information.
ODP.NET, Managed Driver - SSL/TLS Connections Use a Single Port

An ODP.NET, Managed Driver SSL/TLS connection will now continue on the
original connection to the database listener instead of the previous SSL/TLS client
redirection to a database server created new listening endpoint on a dynamic
(ephemeral) port. Hence, firewalls will only need to allow access to the TNS
listener's port. For example, 1521.

See also "Using Transport Layer Security and Secure Sockets Layer" for more
information.

Service Relocation Connection Timeout

Whenever a database service becomes unavailable, an application can encounter
numerous connectivity errors. To avoid connection attempts to an unavailable
service, ODP.NET, Managed and Unmanaged Drivers block any connection
attempts until the service is up or until the configured time limit expires from the
time when the service DOWN event was received. This feature is useful for
planned outages and service relocations. It works with Oracle RAC and Oracle
Data Guard.

See also "ServiceRelocationConnectionTimeout" for more information.
ODP.NET, Unmanaged Driver - Transaction Guard

Transaction Guard allows ODP.NET applications to use at-most-once execution in
case of planned and unplanned outages and repeated submissions. This feature's
architecture has been modified to simplify the application code needed for
transaction recovery. Developers will find it easier to utilize Transaction Guard in
their applications.

See also "Using Transaction Guard to Prevent Logical Corruption” for more
information.

ODP.NET, Managed Driver - Transaction Guard

ODP.NET, Managed Driver now supports Transaction Guard. Its APl and
architecture are the same as ODP.NET, Unmanaged Driver's in ODAC 12¢
Release 4 to provide improved developer productivity.
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See also "Using Transaction Guard to Prevent Logical Corruption” for more
information.

ODP.NET, Unmanaged Driver - Managed Code for Distributed Transactions

In .NET Framework 4.5.2 or higher, ODP.NET, Unmanaged Driver includes
managed code for distributed transaction enlistment and commitment services
using Microsoft Distributed Transaction Coordinator. Previously, applications had
to use Oracle Services for Microsoft Transaction Server for these services. This
new feature simplifies setup and deployment of ODP.NET, Unmanaged Driver
applications that use distributed transactions.

See also "Distributed Transactions" for more information.
ODP.NET, Unmanaged Driver - SQL Translation Framework

Introduced in Oracle Database 12c, SQL Translation Framework helps
migrate .NET client applications that use SQL statements with vendor-proprietary
syntax to semantically-equivalent Oracle syntax.

The framework automatically translates non-Oracle SQL to Oracle SQL, thereby
enabling existing client-side application code to run largely unchanged against an
Oracle Database. This reduces the cost of migration to Oracle Database
significantly.

See also "Database Application Migration: SQL Translation Framework" and "SQL
Translation Framework Configuration” for more information.

Tracing Enhancements

ODP.NET improves and unifies tracing features between managed and
unmanaged ODP.NET. Key features include traces now output to a Windows
temporary files directory and both providers use the same tracing parameters.

See also "Debug Tracing" for more information.

Changes in Oracle Data Provider for .NET in ODAC 12¢

Release 3

New Features

ORACLE

The following are the changes in Oracle Data Provider for .NET for ODAC 12¢
Release 3.

The following features are new in this release:

Entity Framework Code First and Code First Migrations

In Entity Framework 6 and higher, managed and unmanaged ODP.NET support
Code First and Code First Migrations.

See also "ADO.NET Entity Framework and LINQ to Entities" for more information.
Entity Framework 6

ODP.NET, Managed and Unmanaged Drivers are certified and supported natively
for Entity Framework version 6.

See also "Entity Framework Requirements" for more information.

NuGet
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ODP.NET, Managed Driver is available in a NuGet package. This feature
simplifies distributing customized ODP.NET, Managed Driver to developers.

The Entity Framework assembly for Code First and Entity Framework 6 is
available as a separate NuGet package.

NuGet is the package manager for Microsoft .NET. NuGet can install software by
copying library files to a .NET solution and automatically updating the project
accordingly by adding references and updating config files.

See also "Installing Oracle Data Provider for .NET, Managed Driver" for more
information.

ODP.NET, Managed Driver - XML DB APlIs

ODP.NET, Managed Driver now supports all ODP.NET XML classes supported by
ODP.NET, Unmanaged Driver.

Distributed Transactions without Oracle.ManagedDataAccessDTC.dl1

The Oracle.ManagedDataAccessDTC.dI 1 assembly is no longer required for
distributed transaction applications running in .NET Framework 4.5.2 or higher and
ODP.NET, Managed Driver. Upon ODP.NET installation,
Oracle.ManagedDataAccessDTC.dI1 is no longer placed into the Global Assembly
Cache (GAC). For applications that use .NET Framework 4.5.1 or earlier,
Oracle.ManagedDataAccessDTC.dI1 needs to either be placed in the application
directory or in the GAC.

ODP.NET, Managed Driver - Kerberos

Kerberos is a network authentication service for security in distributed
environments. ODP.NET, Managed Driver can now use Kerberos for single sign-
on and centralized user authentication.

See also "Using Kerberos" for more information.
ODP.NET, Managed Driver - Implicit Ref Cursor

ODP.NET, Managed Driver introduces support for the new Oracle Database 12¢
Implicit Ref Cursor. Configuration occurs using the <implicitrefcursor> .NET
configuration section. When using database implicit ref cursors, the bindinfo
element should be specified with a mode of "Implicit":

<bindinfo mode="Implicit" />

See also "implicitRefCursor section" for more information.
Configuration Files: Unified Managed and Unmanaged ODP.NET Format

ODP.NET, Unmanaged Driver now has the option of using the same configuration
file format as ODP.NET, Managed Driver. The format simplifies configuration by
using a single unified scheme. To utilize this format, the existing unmanaged
ODP.NET configuration section should be renamed from
<oracle.dataaccess.client> to <oracle.unmanageddataaccess.client>. The existing
unmanaged ODP.NET elements and values are supported within the new section
using the same format as with ODP.NET, Managed Driver.

The traditional ODP.NET, Unmanaged Driver configuration file format will continue
to be supported.

See Also "Configuration File Support" for more information.
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Changes in Oracle Data Provider for NET Release 12.1.0.2

The following are the changes in Oracle Data Provider for .NET for Release 12.1.0.2.

New Features

The following features are new in this release:

« .NET Framework 4.5.2 Certification

ODP.NET, Managed and Unmanaged Drivers are certified for .NET Framework
45.2.

See also "System Requirements" for more information.
e Character Data Types Extended to 32 KB

ODP.NET, Managed Driver supports the VARCHAR2, NVARCHAR2, and RAW data types
up to 32 KB in size. No code changes are required to use the larger data types.

By being able to store more data, developers can use these data types more
frequently, providing programming flexibility. In addition, SQL Server to Oracle
Database application migration is easier with these new data type sizes.

» Return Number of Rows Affected from Each Input in Array Binding Operations

When using array binding to execute multiple DML statements, ODP.NET,
Managed Driver provides an array that lists the number of rows affected for each
input value from the bound array, rather than just the total number of rows
affected. This information provides more detailed feedback for the application
developer. To retrieve the row count, ODP.NET can call the
OracleCommand.ArrayBindRowsAffected property.

With more detailed feedback on the array bound DML execution, the developer
can better evaluate the query's efficiency and whether the data changes were
correctly applied.

See Also "ArrayBindRowsAffected" for more information.

Changes in Oracle Data Provider for .NET in ODAC 12¢
Release 2

The following are the changes in Oracle Data Provider for .NET for ODAC 12¢
Release 2.

New Features

The following features are new in this release:

* .NET Framework 4.5.1 Certification
Oracle Data Provider for .NET is now certified for .NET Framework 4.5.1.
See also "System Requirements" for more information.

* .NET Framework 4.6 Certification

Oracle Data Provider for .NET is now certified for .NET Framework 4.6.
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See also "System Requirements" for more information.
Improvements to ODP.NET, Managed Driver Versioning

This feature allows unigue identification of ODP.NET, Managed Driver assemblies
which have the same assembly version number.

See also "Oracle Data Provider for .NET Versioning Scheme" for more
information.

Changes in Oracle Data Provider for .NET in ODAC 12¢

Release 1

The following are the changes in Oracle Data Provider for .NET for ODAC 12¢
Release 1.

New Features

The following feature is new in this release:

LDAP Connections to Active Directory and Oracle Internet Directory

ODP.NET, Managed Driver supports TNS alias resolution through a LDAP server/
service, specifically Microsoft Active Directory and Oracle Internet Directory.

This feature allows ODP.NET, Managed Driver to connect to a database using a
directory server/service.

See also "Lightweight Directory Access Protocol”.

Changes in Oracle Data Provider for .NET Release 12.1

The following are the changes in Oracle Data Provider for .NET for Release 12.1.

New Features

The following features are new in this release:

ORACLE

ODP.NET, Managed Driver

ODP.NET now includes a fully managed provider version, which is 100%

native .NET code. ODP.NET, Managed Driver includes nearly all the features of
ODP.NET, Unmanaged Driver and uses the same application programming
interface. This makes migrating existing ODP.NET applications to ODP.NET,
Managed Driver easier.

With ODP.NET, Managed Driver, it is easier and faster to deploy ODP.NET. There
are fewer assemblies, as few as one to deploy, which also makes patching
straightforward, and the install size is smaller at less than 10 MB. Only one
ODP.NET, Managed Driver assembly is necessary whether you are using 32-bit or
64-bit .NET Framework. Side-by-side deployment with other ODP.NET versions is
simple since there are no unmanaged assemblies to account for. As a fully
managed provider, ODP.NET can better integrate with Code Access Security and
ClickOnce deployment.

See also "Installing Oracle Data Provider for .NET, Managed Driver" .
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Support for Pluggable Database

Pluggable Databases (PDBs) enable an Oracle database to contain a portable
collection of schemas, schema objects, and nonschema objects that appears to
ODP.NET as a separate database. ODP.NET can seamlessly use PDBs.

PDBs allow fast database provisioning, fast database redeployment by unplugging
and plugging in existing databases, and quick patching or upgrading many
databases at the cost of doing it once or by unplugging a PDB and plugging it into
a different container database. A machine can run more database instances in the
form of PDBs than as individual, monolithic databases. It is also easier to separate
application administrator duties from the Oracle system administrator duties.

" See Also:

— "Oracle Multitenant and Pluggable Databases"

Support for Auto Increment Identity Column

Oracle Database 12c Release 1 (12.1) introduces an auto increment identity
column. ODP.NET, Unmanaged Driver 12.1 and higher releases support
interacting with this column data. Identity columns are generally used to uniquely
identify rows in a table when there is no other natural primary key constraint.

An identity column simplifies .NET development for applications with no natural
primary key and eases application migration from databases that have an identity
column.

¢ See Also:

"ldentitylnsert"
"ldentityUpdate”

"OracleldentityType Enumeration”

Support for Character Data Types Extended to 32 KB

Starting with Oracle Database 12c¢ Release 1 (12.1), ODP.NET, Unmanaged
Driver now supports the VARCHAR2, NVARCHAR2, and RAW data types up to 32 KB in
size. No code changes are required to use the larger data types.

By being able to store more data, developers can use these data types more
frequently, providing programming flexibility. In addition, SQL Server to Oracle
Database application migration is easier with these new data type sizes.

Boolean Data Type

Oracle Database 12c Release 1 (12.1) introduces a new PL/SQL Boolean data
type, which ODP.NET, Unmanaged Driver can store as an OracleBoolean data
type. Booleans store TRUE or FALSE values.

The ODP.NET OracleBoolean data type eases parameter binding and data type
mapping setup with Boolean values.
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¢ See Also:

— "OracleBoolean Structure"

Enhanced Implicit REF Cursor Binding

In Oracle Database 12c Release 1 (12.1), ODP.NET 12c can retrieve the results of
a SELECT statement run in PL/SQL without an explicit target nor REF CURSOR
data type. ODP.NET retrieves result sets from stored procedures implicitly without
declaring a return type. It is no longer necessary to declare REF CURSOR
metadata in a .NET configuration file, except when using Entity Framework, REF
Cursors that can be updated, or constraint metadata is required to be passed to
the client side.

This capability simplifies using implicit Oracle result sets. In addition, it eases
migration to the Oracle database from other vendor databases that use a similar
feature.

¢ See Also:

"ImplicitRefCursors"
"Implicit REF CURSOR Binding"

Return Number of Rows Affected from Each Input in Array Binding Operations

When using array binding to execute multiple DML statements, Oracle Data
Provider for .NET, Unmanaged Driver, now provides an array that lists the number
of rows affected for each input value from the bound array, rather than just the
total number of rows affected. This information provides more detailed feedback
for the application developer. To retrieve the row count, ODP.NET can call the
OracleCommand.ArrayBindRowsAffected property.

With more detailed feedback on the array bound DML execution, the developer
can better evaluate the query's efficiency and whether the data changes were
correctly applied.

¢ See Also:

— "ArrayBindRowsAffected"

Support for APPLY Keyword

Language Integrated Query (LINQ) is a .NET querying language. At runtime, LINQ
is translated into native database SQL before it can query the database. In some
circumstances, LINQ uses the non-standard APPLY keyword in its SQL translation
for retrieving lateral views. Oracle Database and ODP.NET support the APPLY
keyword in Oracle Database 12c¢ Release 1 (12.1) to more fully support LINQ.

This feature allows the occasional LINQ query that uses SQL APPLY to work
seamlessly with ODP.NET and Oracle Database for lateral views.
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¢ See Also:

— ADO.NET Entity Framework and LINQ to Entities

Transaction Guard Support

Transaction Guard in Oracle Database 12c Release 1 (12.1) preserves transaction
commit outcomes for ODP.NET, Unmanaged Driver, 12c applications during
planned and unplanned outages, preventing applications from repeatedly
submitting the same transaction. Applications use a new logical transaction
identifier to determine the last open transaction's outcome in a database session
following an outage. With the known outcome, the application can confidently
determine whether to resubmit the transaction or not. Without Transaction Guard,
applications that retry operations following outages by committing duplicate
transactions can cause logical corruptions.

Transaction Guard preserves the commit outcome for every transaction and
makes it available to ODP.NET applications. It allows ODP.NET developers to
maintain at-most-once transaction execution.

¢ See Also:

— "Using Transaction Guard to Prevent Logical Corruption”

Recoverable Error Detection and Recovery

After an Oracle Database 12c¢ Release 1 (12.1) failure, ODP.NET, Unmanaged
Driver, 12c can determine if a failed transaction is recoverable or not. ODP.NET
returns the OracleException IsRecoverable property indicating whether the
transaction is recoverable. If true, the application can retry the transaction.

This feature makes determining whether failed transactions are recoverable
easier, allowing applications to proceed quickly to the next step in the recovery
process.

" See Also:

— "Using Transaction Guard to Prevent Logical Corruption”

Support for Faster and Planned Database Outage

In Oracle Database 12¢ Release 1 (12.1), a database being brought offline
automatically alerts ODP.NET applications of the impending downtime. ODP.NET
will then stop allocating new connections and close connections returned to the
pool from that particular instance.

This feature enables databases to be brought offline more quickly and minimizes
potential end user disruptions by disallowing new ODP.NET connections to
databases being brought offline.
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¢ See Also:

— "Using FCF Planned Outage to Minimize Service Disruption"

Support for Oracle Notification Service

Oracle Notification Service (ONS) is a publish and subscribe service for
communicating Fast Application Notification (FAN) events. ODP.NET receives fast
connection failover and load balancing messages from the database server
through ONS. Previously, ODP.NET used Oracle Advanced Queuing (AQ) as its
FAN publish and subscribe service.

Because ONS is a memory-based service, it delivers messages faster than AQ.
Using ONS, Oracle consolidates the publish and subscribe service that all Oracle
data access drivers use.

# See Also:

"Fast Application Notification"

Support for Global Data Services

Global Data Services (GDS) is a capability of Oracle Database 12c that extends
the concept of services, which previously only was available in Oracle RAC, to a
globally distributed configuration that can include a combination of Oracle RAC,
Oracle Data Guard, and Oracle GoldenGate. This allows services to be deployed
anywhere within this globally distributed configuration, supporting load balancing,
high availability, database affinity, and so on with ODP.NET.

ODP.NET applications can now more efficiently use database resources on a
global basis to improve performance and availability. Applications that utilize the
Oracle RAC concept of services can now extend the same benefits of automatic
workload management to their Oracle Data Guard and Oracle GoldenGate
configurations. Similarly, Oracle Data Guard and Oracle GoldenGate customers
can now fully utilize the benefits of services and automatic workload management
for their replicated configurations.

¢ See Also:

— "Runtime Connection Load Balancing"

"Fast Connection Failover (FCF)"

Transaction and Connection Association

Connections associate with System.Transactions transactions when they enlist
either implicitly through enlist=true connection string attribute, or explicitly through
OracleConnection._EnlistTransaction() method. A connection in ODP.NET now, by
default, detaches from a transaction only when the connection object is closed or
when the transaction object is disposed.
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In earlier ODP.NET releases, the connection would get detached from a
transaction under the conditions mentioned earlier and when the transaction was
complete (committed, aborted, or timed out). When the transaction timeout
elapses before the transaction completes, the connection unbinds itself from the
transaction and all subsequent operations on this connection execute in
AutoCommit mode. Any operations prior to the timeout roll back, but operations
performed after the timeout commit. The new transaction unbinding default
behavior also alerts users with an exception if transactions time out and
subsequent operations execute on this connection before the transaction is
disposed. This new behavior provides a consistent transactional experience for the
end user, even when a timeout occurs.

See also "LegacyTransactionBindingBehavior" for more information.
Greater Granular Connection Pool Monitoring

Performance counters can now monitor at the application domain, pool, or
database instance level.

It is now easier to distinguish which application domains, pools, and instances are
healthy and which ones are having problems.

¢ See Also:

"Connection Performance Counters"
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Introducing Oracle Data Provider for .NET

This chapter introduces Oracle Data Provider for .NET (ODP.NET), an implementation
of a .NET data provider for Oracle Database.

This chapter contains these topics:

* .NET Data Access in Oracle: Products and Documentation

e Overview of Oracle Data Provider for .NET (ODP.NET)

*  Oracle Data Provider for .NET Assemblies

» Differences between the ODP.NET Managed Driver and Unmanaged Driver

e Using ODP.NET Client Provider in a Simple Application

1.1 .NET Data Access in Oracle: Products and
Documentation

This section discusses Oracle Data Provider for .NET and Oracle Database
components that use Oracle Data Provider for .NET for data access. It briefly
describes what each component does and where to find additional documentation.

These Oracle products provide .NET integration on the Windows operating system:

1.1.1 Oracle Data Provider for .NET (ODP.NET)

ORACLE

Oracle Data Provider for .NET provides fast data access from .NET clients to Oracle
databases. ODP.NET enables .NET applications to take advantage of Oracle
advanced features, such as Oracle Real Application Clusters (Oracle RAC) and XML
DB. It is accessible through any .NET language, including C#, Visual Basic .NET, and
C++ .NET.

ODP.NET consists of two drivers: ODP.NET, Managed Driver and ODP.NET,
Unmanaged Driver. ODP.NET, Managed Driver is a fully managed ADO.NET provider,
consisting of fewer DLLs and smaller install size than ODP.NET, Unmanaged Driver.
The managed driver has the same exact application programming interfaces (APIs) as
ODP.NET, Unmanaged Driver. However, the managed driver's APIs are a subset of
the Unmanaged Driver's APIs.

This guide describes Oracle Data Provider for .NET features, their use, installation,
requirements, and classes. The guide distinguishes which classes and APIs are
supported for the managed driver, unmanaged driver, .NET stored procedures,
and .NET clients.

Additionally, Oracle Data Provider for .NET Dynamic Help, which is context-sensitive
online help, contains the same reference sections available in Oracle Data Provider
for .NET Developer's Guide for Microsoft Windows, this guide.
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Oracle Data Provider for .NET Dynamic Help is integrated with Visual Studio Dynamic
Help. With Dynamic Help, you can access Oracle Data Provider for .NET
documentation within Visual Studio by placing the cursor on an Oracle Data Provider
for .NET keyword and pressing the F1 function key.

1.1.2 Oracle Developer Tools for Visual Studio

Oracle Developer Tools is an add-in to Visual Studio that provides graphical user
interface (GUI) access to Oracle functionality. It provides improved developer
productivity and ease of use. Oracle Developer Tools provide the ability to build .NET
stored procedures using Visual Basic .NET, C#, and other .NET languages.

Oracle Developer Tools for Visual Studio Help describes Oracle Developer Tools. This
help is in the form of dynamic help, which installs as part of the product.

Additionally, the Oracle Developer Tools for Visual Studio Help includes the following
documentation:

*  Oracle Database PL/SQL Language Reference

*  Oracle Database SQL Language Reference

*  Oracle Database Extensions for .NET Developer's Guide for Microsoft Windows
*  Oracle Database Error Messages Reference

» Access to Oracle Data Provider for .NET Dynamic Help

» Access to Oracle Providers for ASP.NET Dynamic Help

1.1.3 Oracle Database Extensions for NET

Oracle Database Extensions for .NET provides the following:

* Hosting of Microsoft Common Language Runtime (CLR) in an external process on
the server side, to execute .NET stored procedures.

 ODP.NET data access on the server side, from within the .NET stored procedure.

Oracle Data Provider for .NET Developer's Guide for Microsoft Windows describes all
ODP.NET classes. Classes that are not supported by Oracle Database Extensions
for .NET are described as Not Supported in a .NET Stored Procedure.

¢ See Also:

e Oracle Developer Tools for Visual Studio Help

e Oracle Database Extensions for .NET Developer's Guide for Microsoft
Windows for more information about Oracle Database Extensions
for .NET features, their use, installation, and requirements.

e "Oracle Data Provider for .NET Assemblies" for class listings

¢ Oracle Data Provider for .NET Stored Procedures
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1.1.4 Oracle Providers for ASP.NET

Oracle Providers for ASP.NET offer ASP.NET developers an easy to use method to
store state common to web applications within an Oracle database. These providers
are modeled on existing Microsoft ASP.NET providers, sharing similar schema and
programming interfaces to provide .NET developers a familiar interface. Oracle
supports the following providers:

e Cache Dependency Provider

*  Membership Provider

»  Profile Provider

* Role Provider

* Session State Provider

e Site Map Provider

*  Web Events Provider

*  Web Parts Personalization Provider

Oracle Providers for ASP.NET classes, their use, installation, and requirements are
described in Oracle Providers for ASP.NET Developer's Guide for Microsoft Windows,
which is also provided as dynamic help.

1.1.5 Oracle Services for Microsoft Transaction Server

Oracle Services for Microsoft Transaction Server (OraMTS) permit Oracle databases
to be used as resource managers in Microsoft application coordinated transactions.
OraMTS acts as a proxy for the Oracle database to the Microsoft Distributed
Transaction Coordinator (MSDTC). As a result, OraMTS provides client-side
connection pooling and allows client components that leverage Oracle to participate in
promotable and distributed transactions. In addition, OraMTS can operate with Oracle
databases running on any operating system, given that the services themselves are
run on Windows.

¢ See Also:

Oracle Services for Microsoft Transaction Server Developer's Guide for
Microsoft Windows for description about OraMTS, which allows Oracle
databases to be used as resource managers in distributed transactions.

1.1.6 Oracle TimesTen In-Memory Database

ORACLE

ODP.NET support for Oracle TimesTen In-Memory Database (TimesTen) provides
fast and efficient ADO.NET data access for applications that require the highest
performance.

You can use ODP.NET with any of the following TimesTen installations:

e TimesTen Data Manager only (for direct connections)
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» TimesTen Client only (for client/server connections, assuming a TimesTen Data
Manager instance and TimesTen Server instance are accessible elsewhere)

» TimesTen Data Manager with TimesTen Server

For more information on ODP.NET features specific to a TimesTen environment, refer
to the Oracle Data Provider for .NET Oracle TimesTen In-Memory Database Support
User's Guide.

# Note:

TimesTen does not support ODP.NET, Managed Driver.

1.2 Overview of Oracle Data Provider for NET (ODP.NET)

Oracle Data Provider for .NET (ODP.NET) is an implementation of a .NET data
provider for Oracle Database, using and inheriting from classes and interfaces
available in the Microsoft .NET Framework Class Library.

Following the .NET Framework, ODP.NET uses the ADO.NET model, which allows
native providers to expose provider-specific features and data types. This is similar to
Oracle Provider for OLE DB, where ADO (ActiveX Data Objects) provides an
automation layer that exposes an easy programming model. ADO.NET provides a
similar programming model, but without the automation layer, for better performance.

Oracle Data Provider for .NET uses Oracle native APIs to offer fast and reliable
access to Oracle data and features from any .NET application. ODP.NET consists of
two drivers: ODP.NET, Managed Driver and ODP.NET, Unmanaged Driver.
ODP.NET, Managed Driver is a fully managed ADO.NET provider, consisting of fewer
DLLs and smaller install size than ODP.NET, Unmanaged Driver. The managed driver
has the same exact application programming interfaces (APIs) as ODP.NET,
Unmanaged Driver. However, the managed driver's APIs are a subset of the
Unmanaged Driver's APIs.

The ODP.NET classes described in this guide are contained in the
Oracle.DataAccess.dll and Oracle.ManagedDataAccess.dll assembly.

*  Client Applications: All ODP.NET classes are available for use in client
applications.

As ODP.NET, Managed Driver does not support all classes and members in the
ODP.NET, Unmanaged Driver, the unsupported managed driver classes and
members will be labeled Not Supported in ODP.NET, Managed Driver.

* .NET Stored Procedures: Most ODP.NET classes can be used from within .NET
stored procedures and functions. Those classes which cannot, are labeled Not
Supported in a .NET Stored Procedure. Additionally, some classes contain
members which may not be supported, and this is so indicated in the member
tables that follow the class descriptions, and listed in Chapter 4 of this guide.
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" See Also:

e Table 5-1
e "Oracle Data Provider for .NET Assemblies" for class lists
e Oracle Data Provider for .NET Stored Procedures

e Oracle Database Extensions for .NET Developer's Guide for Microsoft
Windows for more information about .NET stored procedures and
functions

1.3 Oracle Data Provider for .NET Assemblies

This section contains the following topics:

e Oracle Data Provider for .NET, Unmanaged Driver Assemblies

»  Oracle Data Provider for .NET, Managed Driver Assemblies

» Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client Namespaces

» Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types Namespaces

1.3.1 Oracle Data Provider for .NET, Unmanaged Driver Assemblies

The Oracle.DataAccess.dll assembly provides two namespaces:

e The Oracle.DataAccess.Client namespace contains ODP.NET classes and
enumerations for the client-side provider.

* The Oracle.DataAccess.Types hamespace contains the Oracle Data Provider
for .NET data types (ODP.NET Types).

To use Code First or Entity Framework 6 or higher with ODP.NET, Unmanaged Driver,
add Oracle.DataAccess.EntityFramework.dll as a project assembly reference. It
contains the namespace Oracle.DataAccess.EntityFramework.

1.3.2 Oracle Data Provider for NET, Managed Driver Assemblies

ORACLE

The Oracle.ManagedDataAccess.dll assembly provides two hamespaces:

e The Oracle.ManagedDataAccess.Client hamespace contains ODP.NET classes and
enumerations for the client-side provider.

e The Oracle.ManagedDataAccess. Types hamespace contains the Oracle Data
Provider for .NET data types (ODP.NET Types).

ODP.NET, Managed Driver contains additional assemblies. These assemblies are
optional to install if not using the specific functionality.

Applications do not need to explicitly add these assemblies to their project. ODP.NET,
Managed Driver will access these assemblies by default if installed.

The one exception is Oracle.ManagedDataAccess.EntityFramework.dll. That DLL must
be explicitly added to a project for its functionality to be used.
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Oracle.ManagedDataAccessDTC.dI1 - Only required when using distributed
transactions. The assembly is fully managed, but has 32-bit and x64 versions
depending on the .NET Framework's bitness in which it runs. The assembly makes
calls to unmanaged assemblies.

Oracle.ManagedDataAccess.EntityFramework.dll - Only required when using Code
First or Entity Framework 6 or higher. It contains the
Oracle.ManagedDataAccess.EntityFramework namespace.

Oracle.ManagedDataAccessIOP.dl1 - Only required when using Kerberos. The
assembly has 32-bit and x64 versions depending on the .NET Framework's
bitness in which it runs. The assembly makes calls to unmanaged assemblies.
Applications do not need to explicitly add this assembly to their project as
ODP.NET is already configured to access this assembly by default.

1.3.3 Oracle.DataAccess.Client and
Oracle.ManagedDataAccess.Client Namespaces

The Oracle.DataAccess.Client and Oracle_ManagedDataAccess.Client namespaces
contains implementations of core ADO.NET classes and enumerations for ODP.NET,
as well as ODP.NET specific classes.

The following tables list ODP.NET classes, enumerations, and types that are
supported by the Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client
namespaces. The tables indicate which of them are not supported by ODP.NET,
Managed Driver and/or by .NET stored procedures. All are supported by ODP.NET,
Unmanaged Driver.

1.3.3.1 Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Table 1-1 lists the Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client
classes and delegates.

Table 1-1 Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Class or Delegate

Supported in the Supported in .NET Stored Description
ODP.NET, Managed Procedures
Driver

OnChangeEventHandler - No The

Delegate

OracleAQAgent Class

OnChangedEventHandler
event delegate represents
the signature of the method
that handles the
notification.

No - The OracleAQAgent class
represents agents that may
be senders or recipients of
a message.

OracleAQDequeueOptions No - An

Class

ORACLE

OracleAQDequeueOptions
object represents the
options available when
dequeuing a message from
an OracleAQQueue object.
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Table 1-1 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Class or Delegate

Supported in the
ODP.NET, Managed
Driver

Supported in .NET Stored Description
Procedures

OracleAQEnqueueOptions
Class

OracleAQMessage Class

OracleAQMessageAvailabl

eEventArgs Class

OracleAQMessageAvailabl
eEventHandler Delegate

OracleAQQueue Class

OracleBulkCopy Class

OracleBulkCopyColumnMa
pping Class

OracleBulkCopyColumnMa
ppingCollection Class

ORACLE

No

No

No

- The
OracleAQEnqueueOptions
class represents the
options available when
engueuing a message to
an OracleAQQueue.

- An OracleAQMessage object
represents a message to
be enqueued and
dequeued.

- The
OracleAQMessageAvai labl
eEventArgs class provides
event data for the
OracleAQQueue .MessageAv
ailable event.

- The
OracleAQMessageAvailabl
eEventHandler delegate
represents the signature of
the method that handles
the
OracleAQQueue .MessageAv
ailable event.

- An OracleAQQueue object
represents a queue.

- An OracleBulkCopy object
efficiently bulk loads or
copies data into an Oracle
table from another data
source.

- The
OracleBulkCopyColumnMap
ping class defines the
mapping between a column
in the data source and a
column in the destination
database table.

- The
OracleBulkCopyColumnMap
pingCollection class
represents a collection of
OracleBulkCopyColumnMap
ping objects that are used
to map columns in the data
source to columns in a
destination table.
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Table 1-1 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Class or Delegate

Supported in the Supported in .NET Stored Description
ODP.NET, Managed Procedures
Driver

OracleClientFactory Class

OracleCommand Class

OracleCommandBuilder
Class

OracleConnection Class

OracleConnectionOpenEve
ntArgs Class

OracleConnectionOpenEve
ntHandler Delegate

OracleConnectionStringBui

Ider Class

OracleDataAdapter Class

OracleDatabase Class

ORACLE

- - An OracleClientFactory
object allows applications
to instantiate ODP.NET
classes in a generic way.

- - An OracleCommand object
represents a SQL
command, a stored
procedure or function, or a
table name.

An OracleCommandBui Ider
object provides automatic
SQL generation for the
OracleDataAdapter when
the database is updated.

- - An OracleConnection
object represents a
connection to Oracle
Database.

- - An
OracleConnectionOpenEve
ntArgs object provides
connection information for
the
OracleConnection.Open()
method.

- - The
OracleConnectionOpenEve
ntHandler delegate
represents the signature of
the method that handles
OracleConnection.Connec
tionOpen event.

- - An
OracleConnectionStringB
ui lder object allows
applications to create or
modify connection strings.

- - An OracleDataAdapter
object represents a data
provider object that
communicates with the
DataSet.

No - An OracleDatabase object
represents an Oracle
Database instance.
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Table 1-1 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Class or Delegate

Supported in the
ODP.NET, Managed
Driver

Supported in .NET Stored Description
Procedures

OracleDataReader Class

OracleDataSourceEnumer

ator Class

OracleDependency Class

OracleError Class

OracleErrorCollection
Class

OracleException Class

OracleFailoverEventArgs

Class

OracleFailoverEventHandle

r Delegate

OracleGlobalization Class

ORACLE

No

No

No

No

An OracleDataReader
object represents a
forward-only, read-only, in-
memory result set.

An
OracleDataSourceEnumera
tor object allows
applications to generically
obtain a collection of data
sources to connect to.

An OracleDependency
class represents a
dependency between an
application and an Oracle
database.

The OracleError object
represents an error
reported by an Oracle
database.

An
OracleErrorCollection
object represents a
collection of OracleErrors.

The OracleException
object represents an
exception that is thrown
when Oracle Data Provider
for .NET encounters an
error.

The

OracleFai loverEventArgs
class provides event data
for the
OracleConnection.Failov
er event.

The
OracleFailoverEventHand
ler represents the
signature of the method
that handles the
OracleConnection.Failov
er event.

The OracleGlobalization
class is used to obtain and
set the Oracle globalization
settings of the session,
thread, and local computer
(read-only).
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Table 1-1 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Class or Delegate

Supported in the Supported in .NET Stored Description
ODP.NET, Managed Procedures
Driver

OracleHAEventArgs Class

OracleHAEventHandler
Delegate

OraclelnfoMessageEventAr
gs Class

OracleIlnfoMessageEventH
andler Delegate

OracleLogicalTransaction
Class

OracleNotificationEventArg
s Class

OracleNotificationRequest
Class

OracleParameter Class

OracleParameterCollection
Class

ORACLE

- - The OracleHAEventArgs
class provides event data
for the
OracleConnection.HAEven
t event.

- - The
OracleHAEventHandler
delegate represents the
signature of the method
that handles the
OracleConnection.HAEven
t event.

- - The
OraclelnfoMessageEventA
rgs object provides event
data for the
OracleConnection. InfoMe
ssage event.

- - The
OraclelnfoMessageEventH
andler delegate represents
the signature of the method
that handles the
OracleConnection. InfoMe
ssage event.

- - The
OracleLogicalTransactio
n class provides detailed
information about the
logical transaction status.

- - The
OracleNotificationEvent
Args class provides event
data for a natification.

- No An
OracleNotificationReque
st class represents a
notification request to be
subscribed in the database.

- - An OracleParameter object
represents a parameter for
an OracleCommand.

An
OracleParameterCollecti
on object represents a
collection of
OracleParameters.
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Table 1-1 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Class or Delegate

Supported in the Supported in .NET Stored Description
ODP.NET, Managed Procedures
Driver

OraclePermission Class

OraclePermissionAttribute
Class

OracleRowsCopiedEventH
andler Delegate

- - An OraclePermission
object enables ODP.NET
to enforce imperative
security and helps ensure
that a user has a security
level adequate for
accessing data.

- - An
OraclePermissionAttribu
te object enables
ODP.NET to enforce
declarative security and
helps ensure that a user
has a security level
adequate for accessing
data.

No - The
OracleRowsCopiedEventHa
ndler delegate represents
the method that handles
the OracleRowsCopied
event of an
OracleBulkCopy object.

OracleRowsCopiedEventAr No - The

gs Class

OracleRowsCopiedEventAr
gs class represents the set
of arguments passed as
part of event data for the
OracleRowsCopied event.

OracleRowUpdatedEventA - - The

rgs Class

OracleRowUpdatedEventAr
gs object provides event
data for the
OracleDataAdapter.RowUp
dated event.

OracleRowUpdatedEventH - - The

andler Delegate

OracleRowUpdatedEventHa
ndler delegate represents
the signature of the method
that handles the
OracleDataAdapter.RowUp
dated event.

OracleRowUpdatingEventA - - The

rgs Class

ORACLE

OracleRowUpdatingEventA
rgs object provides event
data for the
OracleDataAdapter.RowUp
dating event.
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Table 1-1 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Class or Delegate

Supported in the Supported in .NET Stored Description
ODP.NET, Managed Procedures
Driver

OracleRowUpdatingEventH
andler Delegate

OracleShardingKey Class

OracleTransaction Class

OracleXmlQueryProperties
Class

OracleXmlSaveProperties
Class

- The
OracleRowUpdatingEventH
andler delegate represents
the signature of the method
that handles the
OracleDataAdapter.RowlUp
dating event.

- An OracleShardingKey
object can represent either
a sharding key or a super
sharding key.

No An OracleTransaction
object represents a local
transaction.

- An
OracleXmlQueryPropertie
s object represents the
XML properties used by the
OracleCommand class when
the XmICommandType
property is Query.

- An
OracleXmlSaveProperties
object represents the XML
properties used by the
OracleCommand class when
the XmICommandType
property is Insert, Update,
or Delete.

1.3.3.2 Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Enumerations

Table 1-2 lists the client enumerations.

Table 1-2 Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client Enumerations

Enumeration

Supported in the Supported Description
ODP.NET, in .NET Stored
Managed Driver  Procedures

FailoverEvent Enumeration

ORACLE

No No FailoverEvent enumerated
values are used to specify the
state of the failover.
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Table 1-2 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Enumerations

Enumeration

Supported in the
ODP.NET,
Managed Driver

Supported
in .NET Stored
Procedures

Description

FailoverReturnCode Enumeration

FailoverType Enumeration

OracleAQDequeueMode Enumeration

OracleAQMessageDeliveryMode
Enumeration

OracleAQMessageState Enumeration

OracleAQMessageType Enumeration

OracleAQNavigationMode Enumeration

OracleAQNotificationGroupingType

Enumeration

OracleAQNotificationType Enumeration

OracleAQVisibilityMode Enumeration

ORACLE

No

No

No

No

No

No

No

No

No

No

FailoverReturnCode
enumerated values are passed
back by the application to the
ODP.NET provider to request a
retry in case of a failover error,
or to continue in case of a
successful failover.

FailoverType enumerated
values are used to indicate the
type of failover event that was
raised.

The OracleAQDequeueMode
enumeration type specifies the
dequeue mode.

The

OracleAQMessageDeliveryMode
enumeration type specifies the
delivery mode of the message.

The OracleAQMessageState
enumeration type identifies the
state of the message at the time
of dequeue.

The OracleAQMessageType
enumeration type specifies the
message payload type.

The OracleAQNavigationMode
enumeration type specifies the
navigation mode.

The
OracleAQNotificationGroupin
gType enumeration type
specifies the notification
grouping type.

The OracleAQNotificationType
enumeration type specifies the
notification type of the received
notification.

The OracleAQVisibilityMode
enumeration type specifies
whether the enqueue or
dequeue operation is part of the
current transaction.
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Table 1-2 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client
Enumerations

Enumeration Supported in the Supported Description
ODP.NET, in .NET Stored
Managed Driver  Procedures

OracleBulkCopyOptions Enumeration ~ No - The OracleBulkCopyOptions
enumeration specifies the
values that can be combined
with an instance of the
OracleBulkCopy class and used
as options to determine its
behavior and the behavior of the
WriteToServer methods for that
instance.

OracleCollectionType Enumeration - No OracleCollectionType
enumerated values specify
whether or not the
OracleParameter object
represents a collection, and if
so, specifies the collection type.

OracleConnectionType Enumeration No - OracleConnectionType
enumerated values specify
whether a particular connection
object is associated with an
Oracle database connection, a
TimesTen database connection,
or no physical connection at all.

OracleDBShutdownMode Enumeration No - OracleDBShutdownMode
enumerated values specify the
database shutdown options.

OracleDBStartupMode Enumeration No - OracleDBStartupMode
enumerated values specify the
database startup options.

OracleDbType Enumeration - - OracleDbType enumerated
values are used to explicitly
specify the OracleDbType of an

OracleParameter.
OracleDRCPPurity Enumeration - - OracleDRCPPurity enumerated
values specify the session
purity.
OracleHAEventSource Enumeration - - The OracleHAEventSource

enumeration indicates the
source of the HA event.

OracleHAEventStatus Enumeration - - The OracleHAEventStatus
enumeration indicates the
status of the HA event source.

OracleldentityType Enumeration - - The OracleldentityType
enumeration specifies how
Oracle identity column values
are generated.
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Table 1-2 (Cont.) Oracle.DataAccess.Client and Oracle.ManagedDataAccess.Client

Enumerations

Enumeration Supported in the Supported Description
ODP.NET, in .NET Stored
Managed Driver  Procedures
OracleNotificationinfo Enumeration - No OracleNotificationinfo
enumerated values specify the
database event that causes the
notification.
OracleNotificationSource Enumeration - No OracleNotificationSource
enumerated values specify the
different sources that cause
notification.
OracleNotificationType Enumeration - No OracleNotificationType

OracleParameterStatus Enumeration

OracleRowidInfo Enumeration

OracleXmlCommandType Enumeration

enumerated values specify the
different types that cause the
notification.

The OracleParameterStatus
enumeration type indicates
whether a NULL value is fetched
from a column, or truncation has
occurred during the fetch, or a
NULL value is to be inserted into
a database column.

The OracleRowidInfo
enumeration values specify
whether ROWID information is
included as part of the
ChangeNotificationEventArgs
or not

The OracleXmlCommandType
enumeration specifies the
values that are allowed for the
OracleXmlCommandType property
of the OracleCommand class.

1.3.4 Oracle.DataAccess.Types and

Oracle.ManagedDataAccess.Types Namespaces

The Oracle.DataAccess.Types and Oracle.ManagedDataAccess. Types namespaces
provides classes, structures, and exceptions for Oracle native types that can be used
with Oracle Data Provider for .NET.

1.3.4.1 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types

Structures

Table 1-3 lists the type structures.

ORACLE

1-15



Chapter 1
Oracle Data Provider for .NET Assemblies

Table 1-3 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types

Structures

Structure

Description

OracleBinary Structure

OracleBoolean Structure

OracleDate Structure

OracleDecimal Structure

OraclelntervalDS Structure

OraclelntervalYM Structure

OracleString Structure

OracleTimeStamp Structure

OracleTimeStampLTZ Structure

OracleTimeStampTZ Structure

The OracleBinary structure represents a variable-length
stream of binary data.

The OracleBoolean structure represents a logical value that
is either TRUE or FALSE.

The OracleDate structure represents the Oracle DATE data
type.

The OracleDecimal structure represents an Oracle NUMBER
in the database or any Oracle numeric value.

The OraclelntervalDS structure represents the Oracle
INTERVAL DAY TO SECOND data type.

The Oraclelnterval YM structure represents the Oracle
INTERVAL YEAR TO MONTH data type.

The OracleString structure represents a variable-length
stream of characters.

The OracleTimeStamp structure represents the Oracle
TimeStamp data type.

The OracleTimeStampLTZ structure represents the Oracle
TIMESTAMP WITH LOCAL TIME ZONE data type.

The OracleTimeStampTZ structure represents the Oracle
TIMESTAMP WITH TIME ZONE data type.

1.3.4.2 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types

Exceptions

Type Exceptions are thrown only by ODP.NET type structures. Table 1-4 lists the type

exceptions.

Table 1-4 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types

Exceptions

Exception

Description

OracleTypeException Class

OracleNullValueException Class

OracleTruncateException Class

The OracleTypeException object is the base exception
class for handling exceptions that occur in the ODP.NET
Types classes.

The OracleNullValueException represents an exception
that is thrown when trying to access an ODP.NET Types
structure that is null.

The OracleTruncateException class represents an
exception that is thrown when truncation in an ODP.NET
Types class occurs.
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1.3.4.3 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types

Classes

Table 1-5 lists the type classes.

Table 1-5 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types Classes

Class Supported in Description

the
ODP.NET,
Managed
Driver

OracleArrayMappingAttribute Class No

OracleBFile Class -

OracleBlob Class -

OracleClob Class -

OracleCustomTypeMappingAttribut No
e Class

OracleObjectMappingAttribute No
Class
OracleRef Class No

OracleRefCursor Class -
OracleUdt Class No

OracleXmlStream Class -

OracleXmIType Class -

The OracleArrayMappingAttribute class is required to mark
a custom class field or property with information that
ODP.NET uses when a custom type represents an Oracle
Collection type.

An OracleBFile is an object that has a reference to BFILE
data. It provides methods for performing operations on BFILE
objects.

An OracleBlob object is an object that has a reference to
BLOB data. It provides methods for performing operations on
BLOB objects.

An OracleClob is an object that has a reference to CLOB data.
It provides methods for performing operations on CLOB
objects.

The OracleCustomTypeMappingAttribute class is used to
mark a custom type factory class or struct with information
that is used by ODP.NET when a custom type is used to
represent an Oracle UDT.

The OracleObjectMappingAttribute class marks custom
class fields or properties with information that ODP.NET uses
when a custom type represents an Oracle Object type.

An OracleRef instance represents an Oracle REF, which
references a persistent, standalone, referenceable object that
resides in the database. The OracleRef object provides
methods to insert, update, and delete the Oracle REF.

An OracleRefCursor object represents an Oracle REF CURSOR.

The OracleUdt class defines static methods that are used
when converting between Custom Types and Oracle UDTs
and vice-versa.

An OracleXmlStream object represents a sequential read-only
stream of XML data stored in an OracleXmlType object.

An OracleXxmlType object represents an Oracle XmIType
instance.

1.3.4.4 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types

Interfaces

Table 1-6 lists the type interfaces.
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Table 1-6 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types Interfaces
]

Interface Supported in the Description

ODP.NET,

Managed Driver
IOracleArrayTypeFactory No The I0racleArrayTypeFactory interface is used by ODP.NET
Interface to create arrays that represent Oracle Collections.
IOracleCustomType Interface No I10racleCustomType is an interface for converting between a

Custom Type and an Oracle Object or Collection Type.

IOracleCustomTypeFactory  No The 10racleCustomTypeFactory interface is used by
Interface ODP.NET to create custom objects that represent Oracle

Objects or Collections.

INullable Interface - The INullable interface is used to determine whether or not
an ODP.NET type has a NULL value.

1.3.4.5 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types
Enumerations

Table 1-7 lists the type enumerations.

Table 1-7 Oracle.DataAccess.Types and Oracle.ManagedDataAccess.Types Enumerations

Enumeration Supported in the Description

ODP.NET, Managed

Driver
OracleUdtFetchOption No OracleUdtFetchOption enumeration values specify how to
Enumeration retrieve a copy of the referenceable object.
OracleUdtStatus No OracleUdtStatus enumeration values specify the status of
Enumeration an object attribute or collection element. An object attribute

or a collection element can be a valid value or a null value.

1.4 Differences between the ODP.NET Managed Driver and
Unmanaged Driver

ODP.NET, Managed Driver and ODP.NET, Unmanaged Driver have a number of
configuration setting differences.

Table 1-8 Application Programming Interfaces not supported in ODP.NET, Managed Driver

Namespace Class/Enumeration/interface Unsupported Method/Property/
Event
Oracle.ManagedDataAccess.Client FailoverEvent enumeration All

Oracle.ManagedDataAccess.Client FailoverReturnCode enumeration All
Oracle.ManagedDataAccess.Client FailoverType enumeration All
Oracle.ManagedDataAccess.Client OracleAQAgent class All

Oracle.ManagedDataAccess.Client OracleAQDequeueuMode enumeration All
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Table 1-8 (Cont.) Application Programming Interfaces not supported in ODP.NET, Managed

Driver

Namespace Class/Enumeration/interface Unsupported Method/Property/
Event
Oracle.ManagedDataAccess.Client OracleAQDequeueOptions class All
Oracle.ManagedDataAccess.Client OracleAQEnqueueOptions class All
Oracle.ManagedDataAccess.Client OracleAQMessage class All
Oracle.ManagedDataAccess.Client OracleAQMessageAvailableEventArg All
s class
Oracle.ManagedDataAccess.Client OracleAQMessageAvailableEventHan All
dler class
Oracle.ManagedDataAccess.Client OracleAQMessageDeliveryMode All
enumeration
Oracle.ManagedDataAccess.Client OracleAQMessageState enumeration All
Oracle.ManagedDataAccess.Client OracleAQMessageType enumeration  All
Oracle.ManagedDataAccess.Client OracleAQNavigationMode All
enumeration
Oracle.ManagedDataAccess.Client OracleAQNotificationGroupingType All
enumeration
Oracle.ManagedDataAccess.Client OracleAQNotificationType All
enumeration
Oracle.ManagedDataAccess.Client OracleAQQueue class All
Oracle.ManagedDataAccess.Client OracleAQVisibilityMode All
enumeration
Oracle.ManagedDataAccess.Client OracleBulkCopy class All
Oracle.ManagedDataAccess.Client OracleBulkCopyColumnMapping class All
Oracle.ManagedDataAccess.Client OracleBulkCopyColumnMappingColle All
ction class
Oracle.ManagedDataAccess.Client OracleBulkCopyOptions class All
Oracle.ManagedDataAccess.Client OracleCommand class ArrayBindRowsAffected property
Oracle.ManagedDataAccess.Client OracleCommand class ImplicitRefCursors property
Oracle.ManagedDataAccess.Client OracleConnection class FlushCache() method
Oracle.ManagedDataAccess.Client OracleConnection class Failover event
Oracle.ManagedDataAccess.Client OracleConnection class ConnectionType property
Oracle.ManagedDataAccess.Client OracleConnection class SetShardingKey method
Oracle.ManagedDataAccess.Client OracleConnectionType enumeration All
Oracle.ManagedDataAccess.Client OracleDBShutdownMode enumeration All
Oracle.ManagedDataAccess.Client OracleDBStartupMode enumeration  All
Oracle.ManagedDataAccess.Client OracleDataReader class GetOracleRef() method
Oracle.ManagedDataAccess.Client OracleDataReader class GetOracleBlobForUpdate() method
If the method is called, then a
NotSupportedException is thrown.
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Table 1-8 (Cont.) Application Programming Interfaces not supported in ODP.NET, Managed

Driver

Namespace Class/Enumeration/interface Unsupported Method/Property/
Event
Oracle.ManagedDataAccess.Client OracleDataReader class GetOracleClobForUpdate() method
If the method is called, then a
NotSupportedException is thrown.
Oracle.ManagedDataAccess.Client OracleDataReader class IsAutolncrement and ldentityType
properties of the GetSchemaTable
Oracle.ManagedDataAccess.Client OracleDataAdapter class Identitylnsert property
Oracle.ManagedDataAccess.Client OracleDataAdapter class IdentityUpdate property
Oracle.ManagedDataAccess.Client OracleDataAdapter class SafeMapping property
Oracle.ManagedDataAccess.Client OracleDatabase class All
Oracle.ManagedDataAccess.Client OracleDbType enumeration Array
Oracle.ManagedDataAccess.Client OracleDbType enumeration Object
Oracle.ManagedDataAccess.Client OracleDbType enumeration Ref
Oracle.ManagedDataAccess.Client OracleException class IsRecoverable property
Oracle.ManagedDataAccess.Client OracleFailoverEventArgs class All
Oracle.ManagedDataAccess.Client OracleFailoverEventHandler class All
Oracle.ManagedDataAccess.Client OracleGlobalization class ClientCharacterSet property
Oracle.ManagedDataAccess.Client OracleGlobalization class GetClientInfo() method
Oracle.ManagedDataAccess.Client OracleGlobalization class GetThreadlInfo() method
Oracle.ManagedDataAccess.Client OracleGlobalization class SetThreadInfo() method
Oracle.ManagedDataAccess.Client OracleldentityType enumeration All
Oracle.ManagedDataAccess.Client OracleNotificationRequest class  Groupinglnterval property
Oracle.ManagedDataAccess.Client OracleNotificationRequest class  GroupingNotificationEnabled
property
Oracle.ManagedDataAccess.Client OracleNotificationRequest class  GroupingType property
Oracle.ManagedDataAccess.Client OracleRowsCopiedEventArgs class  All
Oracle.ManagedDataAccess.Client OracleRowsCopiedEventHandler All
class
Oracle.ManagedDataAccess.Types  lOracleArrayTypeFactory interface All
Oracle.ManagedDataAccess.Types  l0racleCustomType interface All
Oracle.ManagedDataAccess.Types  I0racleCustomTypeFactory interface All
Oracle.ManagedDataAccess.Types OracleArrayMappingAttribute class All
Oracle.ManagedDataAccess.Types  OracleCustomTypeMappingAttribute All
class
Oracle.ManagedDataAccess.Types  OracleObjectMappingAttribute All
class
Oracle.ManagedDataAccess.Types  OracleRef class All
Oracle.ManagedDataAccess.Types  OracleShardingKey class All
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Table 1-8 (Cont.) Application Programming Interfaces not supported in ODP.NET, Managed
Driver

Namespace Class/Enumeration/interface Unsupported Method/Property/
Event
Oracle.ManagedDataAccess.Types  OracleTimestampTZ structure OracleTimeStampTZ(DateTime dt,

string timeZone) constructor. This
constructor is supported but the
timeZone must be an hour offset.

Oracle.ManagedDataAccess.Types  OracleUdt class All

Oracle.ManagedDataAccess.Types  OracleUdtFetchOption enumeration All

Oracle.ManagedDataAccess.Types  OracleUdtStatus enumeration All

¢ See Also:

Oracle Data Provider for .NET, Managed Driver Configuration and
Configuration differences between ODP.NET, Managed Driver and
ODP.NET, Unmanaged Driver for more information about ODP.NET,
Managed Driver .NET configuration settings.

Distributed Transactions for information about distributed transaction setup
difference.

Table 1-8 for a list of application programming interfaces not supported in
ODP.NET, Managed Driver.

1.5 Using ODP.NET Client Provider in a Simple Application

The following is a simple C# application that connects to Oracle Database and
displays its version number before disconnecting using ODP.NET, Unmanaged Driver:

// C#

using System;
using Oracle.DataAccess.Client;

class Sample

{

static void Main()

{
// Connect to Oracle
string constr = "User ld=scott;Password=tiger;Data Source=oracle";
OracleConnection con = new OracleConnection(constr);
con.Open();
// Display Version Number
Console.WriteLine(*"Connected to Oracle "™ + con.ServerVersion);
// Close and Dispose OracleConnection
con.Close();
con.Dispose();

}
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If you are using OPD.NET, Managed Driver, then replace the contents of Program.cs
with the following C# code. The namespace of ODP.NET, Managed Driver
(Oracle.ManagedDataAccess.*) is different from the namespace of ODP.NET,
Unmanaged Driver (Oracle.DataAccess.*)

// C#

using System;

using Oracle._ManagedDataAccess.Client;
using Oracle.ManagedDataAccess.Types;

namespace Connect

{
class Program
{
static void Main(string[] args)
{
try
{
// Please replace the connection string attribute settings
string constr = "user id=scott;password=tiger;data source=oracle";
OracleConnection con = new OracleConnection(constr);
con.Open();
Console.WriteLine(""Connected to Oracle Database {0}", con.ServerVersion);
con.Dispose();
Console.WriteLine("'Press RETURN to exit.");
Console.ReadLine();
}
catch (Exception ex)
{
Console.WriteLine("Error : {0}", ex);
}
}
}
}
# Note:

Additional samples are provided in the ORACLE_BASE\ORACLE_HOVE\ODACsamples
directory from Oracle Universal Installer ODAC installations. Microsoft
Installer (MSI) ODAC installations include managed ODP.NET samples in
the Oracle Developer Tools for Visual Studio subdirectory usually located in
the C:\Program Files (x86) directory.
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Installing and Configuring Oracle Data
Provider for .NET

This section describes installation and configuration requirements for Oracle Data
Provider for .NET.

This section contains these topics:

System Requirements

Entity Framework Requirements

Oracle Data Provider for .NET Versioning Scheme

Installing Oracle Data Provider for .NET, Unmanaged Driver
Installing Oracle Data Provider for .NET, Managed Driver

Entity Framework Code First Assemblies and File Location
Configuring Oracle Data Provider for .NET

Oracle Data Provider for .NET, Unmanaged Driver Configuration
Oracle Data Provider for .NET, Managed Driver Configuration
Distributed Transactions

Configuration differences between ODP.NET, Managed Driver and ODP.NET,
Unmanaged Driver

Configuring for Entity Framework Code First
Migrating from ODP.NET, Unmanaged Driver to ODP.NET, Managed Driver
Configuring a Port to Listen for Database Notifications

General .NET Programming Recommendations and Tips for ODP.NET

2.1 System Requirements

Oracle Data Provider for .NET, Unmanaged Driver requires the following:

ORACLE

Windows operating system

—  64-bit: Windows 7 x64 (Professional, Enterprise, and Ultimate Editions),
Windows 8.1 (Pro and Enterprise Editions), Windows Server 2012 x64
(Standard, Datacenter, Essentials, and Foundation Editions), Windows Server
2012 R2 x64 (Standard, Datacenter, Essentials, and Foundation Editions),
Windows 10 x64 (Pro, Enterprise, and Education Editions), or Windows Server
2016 x64 (Standard and Datacenter Editions).

Oracle supports 32-bit ODP.NET and 64-bit ODP.NET for Windows x64 on
these operating systems.
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# Note:

ODP.NET does not support Itanium systems.

e Microsoft .NET Framework

— ODP.NET for .NET Framework 2.0 is only supported with Microsoft .NET
Framework 3.5 SP 1 and later.

— ODP.NET for .NET Framework 4 is only supported with Microsoft .NET
Framework 4.5.2, 4.6.x, and 4.7 .x.

* Access to Oracle Database 11g Release 2 or later
* Oracle Client release 18c
This is automatically installed as part of the ODP.NET installation.

Promotable and distributed transactions may require Oracle Services for Microsoft
Transaction Server in whole or in part. Refer to the Distributed Transactions section for
more information.

Oracle Data Provider for .NET, Managed Driver requires the following:

e Same Windows operating system support as ODP.NET, Unmanaged Driver.

ODP.NET, Managed Driver is built with AnyCPU. It runs on either 32-bit or 64-bit
(x64) Windows and on either 32-bit or 64-bit (x64) .NET Framework.

e Microsoft .NET Framework 4.5.2, 4.6.x, or 4.7 .X.

e Access to Oracle Database 11g Release 2 or later

" See Also:

e Document 726240.1 on My Oracle Support (formerly OracleMetaLink) for
details on supported configuration for different ODP.NET versions. You
can access My Oracle Support from:

https://support.oracle.com

*  https://msdn.microsoft.com/en-us/defaul t_aspx

2.2 Entity Framework Requirements

This section contains the following topics:

* Entity Framework Database First and Model First Requirements
»  Entity Framework Code First Requirements

»  Entity Framework 6 Requirements
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2.2.1 Entity Framework Database First and Model First Requirements

Oracle's support for Entity Framework Database First and Model First has the
following version requirement:

*  Microsoft Entity Framework 4 or higher, up to and including the 6.x versions.

If using Visual Studio tools, then use Visual Studio 2010 or higher and install Oracle
Developer Tools for Visual Studio.

2.2.2 Entity Framework Code First Requirements

Oracle's support for Entity Framework Code First has the following version
requirements:

e Microsoft Entity Framework 6 or higher
e Microsoft .NET Framework 4.5 or higher

Projects must set the target framework to .NET Framework 4.5 or higher. This can
be done by modifying the project's properties in Visual Studio 2012 or higher.

2.2.3 Entity Framework 6 Requirements

Oracle's support for Entity Framework 6 has the following version requirement:

*  Microsoft .NET Framework 4.5 or higher

2.3 Oracle Data Provider for .NET Versioning Scheme

Starting with 11.2.0.1.2, Oracle Data Provider for .NET, Unmanaged Driver ships with
two sets of binaries: one set for .NET Framework 2.0 and another for .NET Framework
4. ODP.NET, Managed Driver ships with one set of binaries for .NET Framework 4.

For example, ODP.NET 11.2.0.1.2 binaries would be the following:
* ODP.NET for .NET Framework 4

— Oracle.DataAccess.dll
*  Built with .NET Framework 4
*  Assembly version number: 4.x.x.x
— OraOpsliw.dll
*  Used by ODP.NET for .NET Framework 2.0 and 4
*  ODP.NET for .NET Framework 2.0
— Oracle.DataAccess.dll
*  Built with .NET Framework 2.0
*  Assembly version number: 2.x.x.x
— OraOpsliw.dll
*  Used by ODP.NET for .NET Framework 2.0 and 4

The convention for ODP.NET assembly/DLL versioning is
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nl.olo2.0304.05
where:

e nlis the most significant .NET Framework version number.

e 0102 are the first two digits of the ODP.NET product version number.

e 0304 are the third and forth digits of the ODP.NET product version number.
e 05 s the fifth and last digit of the ODP.NET product version number.

For example, if the ODP.NET product version number is 11.2.0.2.0, the corresponding
ODP.NET assembly versions are:

e .NET Framework 4 version: 4.112.2.0
e .NET Framework 2.0 version: 2.112.2.0

Note that the Oracle installer and documentation still refer to the ODP.NET product
version number and not the assembly/DLL version number.

As with the .NET Framework system libraries, the first digit of the assembly version
number indicates the version of the .NET Framework to use with an ODP.NET
assembly.

Publisher Policy DLL is provided as before so that applications built with older versions
of ODP.NET are redirected to the newer ODP.NET assembly, even though the
versioning scheme has changed.

ODP.NET, Managed Driver follows a similar version model for its binaries.
ODP.NET for .NET Framework 4:

*  Oracle.ManagedDataAccess.dll
—  Built with .NET Framework 4
— Assembly version number: 4.x.x.x
*  Oracle_ManagedDataAccessDTC.dlI
— Used by ODP.NET for .NET Framework 4 for distributed transactions only.

ODP.NET, Managed Driver Versioning

Starting with ODAC 12c Release 2, the ODP.NET, Managed Driver uses assembly
manifest attribute AssemblyInformationalVersionAttribute to uniquely identify
assemblies with the same AssemblyVersionAttribute attribute value. This value can be
accessed via .NET code, PowerShell, and other Windows applications to identify
ODP.NET, Managed Driver versions uniquely.

AssemblyInformationalVersionAttribute is set to the same version as the actual .NET
assembly version, except the fourth digit, which will no longer be 0. Instead, the
version will be unique for each ODP.NET, Managed Driver release by incrementing
the fourth digit for every subsequent release.

This value is accessible using .NET Framework
System.Diagnostics.FileVersioninfo.ProductVersion property. The returned value can
be used as a Version object or as a comparison String using comparison operators or
methods. Essentially, among a collection of ODP.NET, Managed Driver assemblies
that have the same assembly version, the newest ODP.NET, Managed Driver
assembly will have the largest fourth digit ProductVersion value than an older
assembly.
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PowerShell Example: In this example, administrators uniquely distinguish the
assemblies between ODP.NET, Managed Driver versions from an old version of
ODP.NET, Managed Driver in c:\old and a more recent one in c:\new.

Script:

$VC1 = New-Object System.Version((Get-Command C:\old
\Oracle.ManagedDataAccess.dll).FileVersionInfo.ProductVersion)
$VC2 = New-Object System.Version((Get-Command C:\new
\Oracle.ManagedDataAccess.dll).FileVersionlnfo.ProductVersion)
"Compare V1 to V2: ™ + $VC1.CompareTo($VC2)

"Compare V1 to V1: ™ + $VC1.CompareTo($VCl)

"Compare V2 to V1: ™ + $VC2.CompareTo($VCl)

Output:

Compare V1 to V2: -1
Compare V1 to V1: O
Compare V2 to V1: 1

# Note:

ProductVersion property comparisons will provide correct information on
which version is more recent than the other only for ODP.NET, Managed
Driver released from ODAC 12c¢ Release 2 and later.

2.4 Installing Oracle Data Provider for .NET, Unmanaged

Driver

ORACLE

Oracle Data Provider for .NET is part of Oracle Data Access Components (ODAC),
which can be downloaded from OTN. Oracle Data Provider for .NET, Unmanaged
Driver can be installed through XCopy or Oracle Universal Installer.

e XCopy

Administrators use XCopy to deploy Oracle Data Provider for .NET to large
numbers of computers for production deployments. The XCopy has a smaller
installation size and fine-grain control during installation and configuration than
Oracle Universal Installer.

e Oracle Universal Installer (OUI)

Developers and administrators use Oracle Universal Installer for automated
ODP.NET installations. It includes documentation and code samples that are not
part of the XCopy.

< Note:

This section describes installation using the Oracle Universal Installer. For
installation and configuration using the XCopy install, refer to the
README.TXT file that is part of the XCopy installation.
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Additionally, Oracle Data Provider for .NET Dynamic Help is registered with Visual
Studio, providing context-sensitive online help that is seamlessly integrated with Visual
Studio Dynamic Help. With Dynamic Help, the user can access ODP.NET
documentation within the Visual Studio IDE by placing the cursor on an ODP.NET
keyword and pressing the F1 function key.

Oracle Data Provider for .NET creates an entry in the machine.config file of the
computer on which it is installed, for applications using the OracleClientFactory class.
This enables the DbProviderFactories class to recognize ODP.NET.

ODP.NET, Unmanaged Driver Entity Framework 6 and Code First functionality are
available through a NuGet package. OUI and Xcopy installations include this package
as well, but require post-install configuration steps. The NuGet package for ODP.NET,
Unmanaged Driver Entity Framework automates these post-install steps, except for
the application-specific connection string settings.

¢ See Also:

Configuring for Entity Framework Code First

2.4.1 File Locations After Installation

ORACLE

The Oracle.DataAccess.dll assembly is installed to the following locations
.NET Framework 2.0:

ORACLE_BASE\ORACLE_HOME\odp.net\bin\2.x directory

.NET Framework 4:

ORACLE_BASE\CRACLE_HOME\odp.net\bin\4 directory

" Note:

If the machine has the corresponding .NET Framework installed, then the
Oracle.DataAccess.dll assembly is added to the Global Assembly Cache
(GAC) if machine-wide configuration is set. This is to ensure that existing
applications can start using the newly installed ODP.NET version
immediately. If this is not desired, then be sure to remove the policy DLLs
from the GAC or choose non-machine-wide configuration.

Documentation and the readme.txt file can be accessed through ORACLE BASE
\ORACLE_HOVE\ODACDoc\DocumentationLibrary\doc\index.htm in ODAC installations done
using Oracle Universal Installer. When Oracle Developer Tools for Visual Studio is
installed, Oracle documentation is installed in Visual Studio itself.

Samples are provided in the ORACLE_BASE\ORACLE_HOME\ODACsamples directory for ODAC
installations done using Oracle Universal Installer.
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2.4.2 Search Order for Unmanaged DLLs

ODP.NET consists of managed and unmanaged binaries. Through the use of the
DIIPath configuration parameter, each application can specify the ORACLE_BASE\

\ ORACLE_HOME\bin location that the dependent unmanaged Oracle Client binaries are
loaded from. However, the ORACLE_BASE\ \ ORACLE_HOME must have the same ODP.NET
version installed as the version that the application uses. Otherwise, a version
mismatch exception is thrown.

The Oracle.DataAccess.-dl1 searches for dependent unmanaged DLLs (such as Oracle
Client) based on the following order:

1. Directory of the application or executable.

2. DIIPath setting specified by application config or web.config.

3. DIIPath setting specified by machine.config.

4. DIIPath setting specified by the Windows Registry.
HKEY_LOCAL_MACHINE\Software\Oracle\ODP_NET\ver si on\DIlPath

5. Directories specified by the Windows PATH environment variable.

Upon installation of ODP.NET, Oracle Universal Installer sets the DI1Path Windows
Registry value to the ORACLE_BASE\ \ ORACLE_HOME\bin directory where the corresponding
dependent DLLs are installed. Developers must provide this configuration information
on an application-by-application basis.

When a new ODP.NET version is installed, default values are set in the Windows
Registry for the new version. Because the policy DLLs redirect all ODP.NET
references to this new ODP.NET version, applications use the default values.
Developers can provide a config or web.config file specific to the application to prevent
this redirection. The configuration file settings always apply to the application,
regardless of whether or not patches or new versions are installed later.

# Note:

Both Oracle.DataAccess.dll for .NET Framework 2.0 and
Oracle.DataAccess.dll for NET Framework 4 use the same unmanaged DLL,
OraOpsi12.dll.

2.4.2.1 ODP.NET and Dependent Unmanaged DLL Mismatch

To enforce the usage of Oracle.DataAccess.dll assembly with the correct version of its
unmanaged DLLs, an exception is raised if Oracle_DataAccess.dll notices it has loaded
a mismatched version of a dependent unmanaged DLL.
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2.5 Installing Oracle Data Provider for .NET, Managed

Driver

ORACLE

Getting started with ODP.NET, Managed Driver

You can get started with ODP.NET Managed Driver by either using the Oracle
Universal Installer (OUI), XCopy, or NuGet.

If you are using OUI: Follow the Oracle Universal Installer (OUI) steps to install
ODP.NET, Managed Driver

If you are using XCopy: Download ODP.NET, Managed Driver .zip file to a directory
for staging the install. The .zip file contains a README file with XCopy installation
instructions.

Run the configure._bat script in one of the following directories:
e For 32-bit .NET Framework: OH\odp.net\managed\x86
*  For 64-bit .NET Framework: OH\odp.net\managed\x64

Each directory contains an unconfigure.bat if ODP.NET, Managed Driver needs to be
unconfigured and removed from the machine.

If you are using NuGet: Download the ODP.NET NuGet package(s) and use NuGet
Package Manager to install.

The following NuGet packages are available:

e ODP.NET, Managed Driver

»  Entity Framework assembly for Code First and Entity Framework 6 or higher use
with ODP.NET, Managed Driver

If you are using Windows Installer: Follow the Microsoft Windows Installer (MSI)
steps to install ODP.NET, Managed Driver.

ODP.NET, Managed Driver Files

ODP.NET, Managed Driver consists of the following files:

Table 2-1 ODP.NET, Managed Driver Files with Descriptions
|

File Description

Oracle.ManagedDataAccess.dll Platform-independent (AnyCPU), fully-
managed ADO.NET provider

\x64\0racle.ManagedDataAccessDTC.dl1 Platform-dependent (64-bit .NET Framework

only), Managed Assembly for Distributed
Transaction support.

\x86\0racle.ManagedDataAccessDTC.dlI Platform-dependent (32-bit .NET Framework
only), Managed Assembly for Distributed
Transaction support.

\Resources\<lang> Platform-independent (AnyCPU), fully-
\Oracle.ManagedDataAccess.resources.dll managed ADO.NET provider resource DLLs.
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Table 2-1 (Cont.) ODP.NET, Managed Driver Files with Descriptions

________________________________________________________________________|
File Description

OraProvCfg.exe Platform-independent (AnyCPU) utility to
configure/unconfigure ODP.NET, Managed
and Unmanaged Drivers.

configure.bat Batch file to place ODP.NET, Managed Driver
into the GAC and add configuration entries
into the machine.config.

unconfigure.bat Batch file to remove ODP.NET, Managed
Driver from the GAC and remove configuration
entries from machine.config.

tnsnames.ora A sample configuration file that defines data
source aliases.

sqlnet.ora A sample configuration file that configures
network related settings.

ConfigSchema.xsd An XML schema file that defines the
configuration section for ODP.NET, Managed
Driver.

Oracle.ManagedDataAccess.EntityFramework Platform-independent (AnyCPU), fully-

-dhl managed assembly for Code First and Entity
Framework 6 higher

\x64\0racle.ManagedDataAccesslIOP.dll Platform-dependent (64-bit .NET Framework),
Managed Assembly for Kerberos support

\x86\0racle.ManagedDataAccessIOP.dll Platform-dependent (32-bit .NET Framework),

Managed Assembly for Kerberos support

»  Oracle.ManagedDataAccessDTC.dl1 is only needed if the application uses distributed
transactions and the .NET Framework version is 4.5.1 or earlier. Higher .NET
Framework versions do not require this DLL.

» If distributed transactions are used by ODP.NET, Managed Driver running in .NET
Framework 4.5.1 or earlier, then the appropriate Oracle.ManagedDataAccessDTC.dl |
(32-bit or 64-bit .NET Framework) must be loaded in the Global Assembly Cache
(GAC) or in the same directory as the .exe for it to be loaded by
Oracle.ManagedDataAccess.dll. The installer no longer GACs this DLL. It must now
be performed manually.

e Oracle.ManagedDataAccessDTC.d11 must not be referenced by the application.
ODP.NET, Managed Driver will reference it implicitly.

* On a 64-bit OS, only the x64 version of Oracle.ManagedDataAccessDTC.dl1 is placed
into the GAC upon the completion of an OUl install or an invocation of the XCopy
configure.bat.

¢ See Also:

Oracle Database Installation Guide for Microsoft Windows for installation
instructions
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2.5.1 Platform-Dependent Assemblies and Their Search Order

ORACLE

ODP.NET, Managed Driver has two sets of platform-dependent DLLSs:
Oracle.ManagedDataAccessDTC.dI1 and Oracle.ManagedDataAccessI0P.dll. For each DLL,
there is a 32-bit .NET version and a 64-bit .NET version. While they consist of 100%
managed code, they call APIs outside of .NET, which is why they are platform
dependent.

Oracle.ManagedDataAccessDTC.dI1 supports coordinating distributed transactions. This
assembly is only needed in your application if you use distributed transactions

with .NET Framework 4.5.1 or lower. It is optional to use with .NET Framework 4.5.2
or higher.

Oracle.ManagedDataAccessIOP.dl1 supports Kerberos. This assembly is only needed in
your application if you are using Kerberos security.

These two assemblies are not intended to be directly referenced by an application.
Rather, they will be referenced implicitly. ODP.NET, Managed Driver will reference
these assemblies by using the following search order:

1. Global Assembly Cache
2. The web application's bin directory or Windows application's EXE directory

3. The x86 or x64 subdirectory based on whether the application runs in 32-bit or 64-
bit .NET Framework. If the application is built using AnyCPU, then ODP.NET wiill
use the correct DLL bitness as long as the assembly is available. Oracle
recommends using this method of finding dependent assemblies if your application
is AnyCPU.

For example, use the following steps for your application to use the 64-bit version of
Oracle.ManagedDataAccessIOP._dll:

1. Right click Visual Studio project, select Add, and then select New Folder.
2. Name the folder x64.

3. Right-click the newly created x64 folder, select Add, and then select Existing
Item.

4. Browse to the folder where the DLL is located, which usually is ORACLE_HOVE
\odp.net\managed\x64, and then select Oracle.ManagedDataAccessIOP.dIl.

5. Click Add.
6. Click the newly added Oracle.ManagedDataAccesslOP.dll in the x64 folder.
7. Inthe properties window, set Copy To Output Director to Copy Always.

For x86 targeted applications, name the folder x86 and add the assembly from the x86
directory.

Use the same steps for adding Oracle.ManagedDataAccessDTC.dl1.

To make your application platform independent even if it depends on
Oracle.ManagedDataAccessDTC.dl1, Oracle.ManagedDataAccessIOP.dll or both, create
both x64 and x86 folders with the necessary assemblies added to them.
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2.5.2 File Locations After Installation

2.6 Entity
Location

ORACLE

In an Oracle Universal Installer based install, the Oracle_ManagedDataAccess.-dll
assembly is installed to the following location:

.NET Framework 4:
ORACLE_BASE\ORACLE_HOME\odp . net\managed\common directory

Documentation and the readme.txt file can be accessed through ORACLE_BASE
\ORACLE_HOVE\ODACDoc\DocumentationLibrary\doc\index.htm in ODAC installations done
using Oracle Universal Installer. When Oracle Developer Tools for Visual Studio is
installed, Oracle documentation is installed in Visual Studio itself.

Samples are provided in the ORACLE_BASE\ORACLE_HOME\ODACsamples directory for ODAC
installations done using Oracle Universal Installer or the Oracle Developer Tools for
Visual Studio subdirectory usually located in the C:\Program Files (x86) directory for
ODAC MSI installs.

Framework Code First Assemblies and File

ODP.NET now ships with a separate assembly to support Code First and Entity
Framework 6. This functionality resides in a dedicated assembly, while the ADO.NET
and earlier Entity Framework version functionality resides in the main ODP.NET
assembly. This model physically separates Entity Framework 6 functionality from
ADO.NET functionality.

This ODP.NET assembly is:
e Oracle.DataAccess.EntityFramework.dll for ODP.NET, Unmanaged Driver.
e Oracle.ManagedDataAccess.EntityFramework.dll for ODP.NET, Managed Driver.

Whether it is installed using the Oracle Universal Installer or the XCopy package, the
Oracle Entity Framework assemblies may be found in the following location after install
(where %ORACLE_HOME% represents the operating system path to the installation
directory):

For Unmanaged Driver:
%ORACLE_HOME%\odp - net\bin\4\EF6\Oracle.DataAccess.EntityFramework.dll
For Managed Driver:

%ORACLE_HOME%\odp . net\managed\common
\EF6\Oracle.ManagedDataAccess.EntityFramework.dll

Both assemblies are compiled as Any CPU and therefore there is no need for separate
32-bit and 64-bit versions of the assemblies. Each assembly is designed to be bin
deployable meaning that the assembly should be copied into the application's bin
directory. As such the assemblies are not registered in the Global Assembly Cache
(GAC) during installation.
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# Note:

If desired the Oracle Entity Framework 6 assemblies may be registered in
the GAC manually but Oracle recommends not doing so.

2.7 Configuring Oracle Data Provider for .NET

ORACLE

The settings for specific versions of ODP.NET, can be configured in several ways for
specific effects on precedence:

*  The Windows registry entries are machine-wide settings for a particular version of
ODP.NET.

Windows registry based configuration is not supported for ODP.NET, Managed
Driver.

e The machine.config settings are .NET framework-wide settings that override the
Windows registry values.

* The application or web config file settings are application-specific settings that
override the machine.config settings and the Windows registry settings.

# Note:

There is one exception to app/web/config settings overriding
machine.config. For oracle.manageddataaccess.client and
oracle.unmanageddataaccess.client sections, a machine.config with a
specific ODP.NET version subsection, that is, <version
number="4.121.2.0">, will override an app/web.config subsection that
references all versions generically, that is, <version number="*">. To
override the machine.config subsection, create a subsection for that
version in the app/web/config file, that is, <version number="4.121.2.0">.

* Any attribute settings that are equivalent to the connection string override
everything.

The application or web config file can be useful and sometimes essential in scenarios
where more than one application on a computer use the same version of ODP.NET,
but each application needs a different ODP.NET configuration. The Windows registry
value settings for a given version of ODP.NET affect all the applications that use that
version of ODP.NET. However, having ODP.NET configuration values in the
application or web config file assure that these settings are applied only for that
application, thus providing more granularities.

For example, if the application or web.config file has a StatementCacheSize configuration
setting of 100, this application-specific setting forces the version of ODP.NET that is
loaded by that application to use 100 for the StatementCacheSize and overrides any
setting in the machine.config and in the registry. Note that for any setting that does not
exist in a config file (machine.config or application/web config), the value in the registry
for a loaded version of ODP.NET is used, as in previous releases.

Note that ODP.NET reads the machine.config files from the version of the .NET
Framework on which ODP.NET runs, not from the version of ODP.NET.
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ODP.NET only reads the Windows Registry and the XML configuration file when it is
loaded into memory, thus any configuration changes made after that are not read or
used until the application is re-started.

All boolean attributes in ODP.NET .NET configuration settings accept true, false, 1,
and 0 as valid values. 1 is equivalent to true and 0 is equivalent to false.

2.7.1 Oracle Client Configuration File Automated Setup During

Installation

When installing Oracle Data Access Components (ODAC) in a new Oracle Home,
Oracle Universal Installer (OUI) automatically copies the Oracle local naming
(tnsnames.ora), profile (sglnet.ora), and directory (Idap.ora) parameter files and
settings from an existing Oracle home into the newly installed ODAC home, as long as
they share the same bitness. That is, they are both 32-bit installations or they are both
64-bit installations.

Alternatively, existing *.ora files can be copied over from another existing Oracle
home, besides the last active one, to the new ODAC Oracle home. OUI provides
location information for these files from up to three other existing Oracle homes if they
exist. The *.ora files can be customized if the new Oracle home uses a different
configuration from the previous Oracle home from which the files were copied over.

If you install into an existing ODAC or RDBMS Oracle home, then no new *.ora files is
copied or created.

If you install onto a computer without any previous Oracle homes present, then OUI
prompts the user for the database connection alias information. OUI then automatically
creates the tnsnames.ora file. If no alias information is provided, then no tnsnames.ora
file is created. Even if the user does not have all the database connection information
readily available, Oracle recommends inserting placeholder values during the install
process, then modifying the tnsnames.ora file later with actual values to replace the
placeholders.

2.7.2 Oracle Client Configuration File Settings

ORACLE

ODP.NET tnsnames.ora, sqlnet.ora, and ldap.ora parameter values can be set in

a .NET configuration file or within the *.ora file itself. The *.ora file location can be a
location different from the standard ORACLE_HOVE/network/admin directory. The *_ora
settings order of precedence is similar to ODP.NET's settings order of precedence.
The main difference is that the *.ora files themselves are included in the search order.
The tnsnames.ora and sqlnet.ora precedence order is as follows:

app-.config or web.config

machine.config

1.

2

3. File location specified by TNS_ADMIN setting

4. The current .EXE or web application root directory
5

%ORACLE_HOME%\network\admin if using ODP.NET, Unmanaged Driver

The l1dap.ora precedence order is as follows:

1. app.config or web.config

2. machine.config
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File location specified by TNS_ADMIN setting in .NET config file

3
4. File location specified by LDAP_ADMIN setting in .NET config file
5. The current .EXE or web application root directory

6

%ORACLE_HOME%\network\admin if using ODP.NET, Unmanaged Driver
7. %ORACLE_HOME%\Idap\admin if using ODP.NET, Unmanaged Driver

Oracle recommends using an app.config or web.config file to store all these Oracle
Client configuration parameter settings.

Once the first tnsnames.ora, sqlnet.ora, and Idap.ora are found and read, no additional
*_.ora file lower in the precedence order is read. That means all Oracle Client
configuration settings must be made in the app.config, web.config, machine.config, or
the first set of *.ora files found. Additional parameter values set in *_ora files lower in
the precedence order will not be read.

2.7.3 Machine-Wide Configuration Option

ORACLE

ODAC OUI and xcopy installs ODP.NET with either machine-wide or non-machine-
wide configuration for managed and unmanaged ODP.NET. Machine-wide
configuration makes global changes to the machine's .NET setup, including placing the
provider assembly into the Global Assembly Cache (GAC) and updating the
machine.config with configuration section handler and DbProviderFactory information.

Machine-wide configuration also creates a TNS_ADMIN machine.config setting. If
TNS_ADMIN already exists as a Windows environment variable in an OUI ODAC
installation, then the TNS_ADMIN machine.config setting is set to that directory location. If
TNS_ADMIN does not already exist for an OUI ODAC installation, then the machine.config
TNS_ADMIN value is set to ORACLE_HOME\network\admin. Xcopy installations always create
a machine.config TNS_ADMIN value set to ORACLE_HOME\network\admin.

For ODAC OUI machine-wide configuration installations only, the LDAP_ADMIN setting
may also be created in machine.config if an Idap.ora file can be found through the
existing LDAP_ADMIN or TNS_ADMIN Windows environment variables. ODAC OUI
installations may also create a NAMES.DIRECTORY_PATH setting in machine.config for
machine-wide configuration.

If non-machine-wide configuration is selected, then none of these changes are made.
Starting with release 12.2, ODAC installs default to non-machine-wide configuration for
a new Oracle home installation. For existing Oracle homes, ODAC re-installs the
default to the same configuration setting chosen for that Oracle home from the
previous installation. In non-ODAC installations, such as the standard Oracle
Database or Client installation, only non-machine-wide installation is available.

If you plan to install ODAC and the ODP.NET NuGet install on the same machine,
then ODP.NET should be configured for non-machine-wide, especially if both share
the same ODP.NET version nhumber that .NET Framework uses to distinguish
assembly versions, for example, 4.121.2.0.

Users can reconfigure ODP.NET from machine-wide configuration to non-machine-
wide configuration by re-installing ODP.NET to the same Oracle home where
ODP.NET of the same version is already installed. For example, if you have already
configured ODP.NET machine-wide, then you can re-configure it by re-installing
ODP.NET onto the same Oracle home and selecting the non-machine-wide
configuration option.
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For applications that depend on an ODP.NET version that was not configured
machine-wide, it is important to note the following:

 ODP.NET assembly or assemblies that the application depends on will need to be
copied over to the application directory.

»  Proper .NET configuration settings will be required to use Provider Factory, or
Provider-specific configuration, or both.

2.8 Oracle Data Provider for .NET, Unmanaged Driver
Configuration

The following sections explain how to configure ODP.NET, Unmanaged Driver.

ODP.NET can be configured using an XML file named web.config, app.config, or
machine.config. These config files contain sections specific to ODP.NET configuration.

For unmanaged ODP.NET, developers use either the traditional
<oracle.dataaccess.client> section or the newer <oracle.unmanageddataaccess.client>
section. Oracle recommends applications use <oracle.unmanageddataaccess.client>
when possible. For managed ODP.NET, developers use
<oracle.manageddataaccess.client>.

<oracle.unmanageddataaccess.client> is a superset of
<oracle.manageddataaccess.client> as unmanaged ODP.NET supports some features
not available in the managed driver. For features both providers have in common, they
share the same structure, properties, and nearly all values. Programmers will find
using either provider interchangeably or migrating between unmanaged and managed
ODP.NET is easier with the shared format.

This documentation section covers unmanaged ODP.NET configuration settings in the
Windows registry, <oracle.dataaccess.client>, or unigque
<oracle.unmanageddataaccess.client> settings. For shared settings with
<oracle.manageddataaccess.client>.

¢ See Also:

Oracle Data Provider for .NET, Managed Driver Configuration

2.8.1 Supported Configuration Settings

ORACLE

ODP.NET, Unmanaged Driver supports the configuration of an attribute as follows:

e In the Windows registry.
* Inan XML file.

e Through a different mechanism such as a connection string or programmatically
through an ODP.NET class, if applicable.

Table 2-2 describes each configurable attribute that is supported by ODP.NET. In the
table, the term Configuration Support is followed by the types of configuration support
(Windows registry, XML file, and so on) that are available for that attribute.

2-15



Chapter 2
Oracle Data Provider for NET, Unmanaged Driver Configuration

The table describes valid values as well as the default for each attribute.

# Note:

The default values shown are the values used for an attribute if the registry
key does not exist or if it is not configured anywhere.

Table 2-2 Configuration Attributes

__________________________________________________________________________|
Attribute/Setting Name Description

CheckConStatus Specifies whether the status of the connection
is checked or not before putting the connection
back into the connection pool. This registry
entry is not created by the installation of
ODP.NET. However, the default value 1 is
used.

Configuration Support:
Windows Registry and XML file
Valid Values:
1: Check the status of the connection.
0: Do not check the status of the connection.
Default: 1

DbNotificationPort Specifies the port number which ODP.NET
listens to, for all notifications sent by the
database for change notification, HA, or RLB
features. ODP.NET does not throw any errors
if an invalid or used port number is specified.
The port can also be set to override the
Windows registry and XML configuration file

by setting the OracleDependency.Port static
field.

Configuration Support:
XML file, and ODP.NET class
Valid Values:
-1: Open a random unused port to listen to.
n > = 0: Listen on port n.
Default: -1
DemandOraclePermission Specifies whether ODP.NET demands
OraclePermission from the .NET application

that is trying to access the database using
ODP.NET.

Configuration Support:

Windows Registry and XML file

Valid Values:

0: Disables demands for OraclePermission.
1: Enables demands for OraclePermission
Default: O
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Table 2-2 (Cont.) Configuration Attributes
|

Attribute/Setting Name

Description

DIIPath

DynamicEnlistment

FetchSize

LegacyEntireLobFetch

Specifies the location where dependent
unmanaged Oracle Client binaries load from.

Configuration Support: Windows Registry and
XML file

Valid Values:

The path where dependent unmanaged Oracle
Client binaries reside.

Default: ORACLE_BASE\ \ ORACLE_HOMVE\bin

Due to a behavior change with the ODAC 12c
Release 3 version of ODP.NET connection

string attribute enlist=dynamic,
DynamicEnlistment has no operation now.

Specifies the total memory size, in bytes, that
ODP.NET allocates to cache the data fetched
from a database round-trip. This value can be
set on the OracleCommand and the
OracleDataReader FetchSize property as well.
Configuration Support:

Windows Registry, XML file, and ODP.NET
class

Valid Values:

0 <=n<= int.MaxValue: n is the size of the
cache in bytes.

Default: 131072

Returns either OracleBlob and OracleClob
types or OracleBinary and OracleString
types from Oracle Database BLOB and CLOB

columns. This setting only applies when
InitialLobFetchSize is set to -1.

Valid Values:

0: Returns OracleBlob and OracleClob

1: Returns OracleBinary and OracleString
Default: 0
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Table 2-2 (Cont.) Configuration Attributes

________________________________________________________________________|
Attribute/Setting Name Description

LegacyTransactionBindingBehavior Specifies when a database connection
detaches from a System.Transactions
transaction. By default, connections detach
from a transaction only when explicitly
unbound as is the case when the connection
closes or implicitly unbound when the
transaction is disposed. Alternatively, this
attribute can be set so that the connection
detaches whenever the transaction ends
(commits, aborts, or times out), the connection
closes, or the transaction is disposed.

In ODP.NET 11.2.0.3.20 and earlier releases,
the latter was the default behavior. Oracle
recommends using the current default
behavior.

In the earlier default behavior, when the
timeout elapses before the transaction
completes, the connection unbinds itself from
the transaction and all subsequent executions
on this connection execute in AutoCommit
mode. Any operations prior to the timeout roll
back, but operations performed after the
timeout commit.

In the current default setting, users receive an
exception when the transaction times out and
additional operations execute on the
connection.

Configuration Support:
Windows Registry and XML file
Valid Values:

0: Connections detach from transaction when
the connection closes or the transaction is
disposed.

1: Connections detach from transaction when
the connection closes, the transaction is
disposed, or the transaction completes
(commits, rolls back, times out).

Default: 0
MaxStatementCacheSize Specifies the maximum number of statements

that can be cached when self-tuning is
enabled.

Configuration Support:
Windows Registry and XML file
Valid Values:

0 to System. Int32_MaxValue.

Default: OPEN_CURSORS setting value of the
database

ORACLE 2-18



Chapter 2
Oracle Data Provider for .NET, Unmanaged Driver Configuration

Table 2-2 (Cont.) Configuration Attributes

________________________________________________________________________|
Attribute/Setting Name Description

MetaDataXml Specifies the name of the XML file that
customizes the queries to obtain the metadata
the ADO.NET 2.0 GetSchema method returns.
MetaDataXml can only be set in a configuration
file.

Configuration Support:
XML file only
Valid Values:
A complete file name for the XML file.
Default: none

PerformanceCounters Enables or disables publishing performance
counters for connection pooling. Multiple

performance counters can be obtained by
adding the valid values.

Configuration Support:
Windows Registry and XML file
Valid Values:

0: Not Enabled

1: Number of sessions being established with
Oracle Database every second.

2: Number of sessions being severed from
Oracle Database every second.

4: Number of active connections originating
from connection pools every second.

8: Number of active connections going back to
the connection pool every second.

16: Total number of active connections.
32: Number of inactive connection pools.
64: Total number of connections in use.

128: Total number of connections available for
use in all the connection pools.

256: Total number of pooled active and free
connections.

512: Number of non-pooled active connections
1024: Number of connections which were
garbage-collected implicitly.

2048: Number of connections that will be soon
available in the pool. User has closed these
connections, but they are currently awaiting
actions, such transaction completion, before

they can be placed back into the pool as free
connections.

4095: All the above
Default: 0
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Table 2-2 (Cont.) Configuration Attributes
|

Attribute/Setting Name

Description

PromotableTransaction

SelfTuning

StatementCacheSize

Specifies the type of transaction to use when
the first connection participates in the
TransactionScope object.

Configuration Support:

Windows Registry, XML file, and promotable
transaction connection string attribute

Valid Values:

local: The first connection opened in the
TransactionScope object uses a local
transaction.

promotable: The first connection and all
subsequent connections opened in the same
TransactionScope object enlist in the same
distributed transaction.

Default: promotable

This property has been deprecated in 12.2.0.1.
It will be desupported in a future release.
Specifies whether self-tuning is enabled for an
ODP.NET application.

Configuration Support:

Windows Registry, XML file, and Self Tuning
connection string attribute

Valid Values:

0: Self Tuning is disabled. Used in the registry
or XML file.

false: Self Tuning is disabled. Used for the
Self Tuning connection string attribute.

1: Self Tuning is enabled. Used in the registry
or XML file.

true: Self Tuning is enabled. Used for the
Self Tuning connection string attribute.

Default: 1

Specifies the number of cursors or statements
to be cached on the database for each
connection. This setting corresponds to
Statement Cache Size attribute in the
connection string. A value greater than zero
also enables statement caching.
Configuration Support:

Windows Registry, XML file, and Statement
Cache Size connection string attribute
Valid Values:

0 <=n <=the value of OPEN_CURSORS
parameter set in init.ora database config
file.

n is the number to set.
Default: 0
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Table 2-2 (Cont.) Configuration Attributes

________________________________________________________________________|
Attribute/Setting Name Description

StatementCacheWithUdts Specifies whether or not Oracle UDTs
retrieved by executing a SELECT statement are
cached along with the statement in the
statement cache. This setting affects the
memory usage and performance of the
application.

Configuration Support:
Windows Registry and XML file
Valid Values:

0: Oracle UDTs are not cached with
statements.

1: Oracle UDTs are cached along with
statements.

Default: 1

ThreadPoolMaxSize Specifies the default maximum size of worker
threads for each available processor in a
process. This value may affect the
performance of ODP.NET connection creation,
command execution timeout, and external
procedures (extproc) that use the thread pool.
However, unnecessarily increasing thread pool
maximum size can also cause performance
problems.

Configuration Support:
Windows Registry and XML file
Valid Values:

0 <=n <= int.MaxValue: Allows ODP.NET to
reset thread pool maximum size with the value
n. The ODP.NET reset operation may be
ignored if the value is invalid. For example, if n
is less than the number of available
processors of the system. In this case, the
result is the same as the value -1.

-1: Leave the thread pool max size as is.

Default: -1 (this registry entry is not created by
default)

Note that prior to ODAC 2007 or version
11.1.0.6.20, ODP.NET resets the thread pool
maximum size to int.MaxValue when the
OracleCommand.CommandTimeout property is
set to a value greater than 0. This erroneous
behavior has been corrected.
OracleCommand.CommandTimeout does not
change thread pool maximum size.
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Table 2-2 (Cont.) Configuration Attributes

________________________________________________________________________|
Attribute/Setting Name Description

TraceFileName Specifies the file name to be used for logging
trace information.

Configuration Support:

Windows Registry and XML file

Valid Values:

Any valid directory location and file name.
Default: c:\odpnet2.trc (for .NET Framework
2.0)

TraceLevel Specifies the level of tracing in ODP.NET.
Because tracing all the entry and exit calls for
all the objects can be excessive, TracelLevel
is provided to limit tracing to certain areas of
the provider. Each valid value indicates a
possible tracing level. Compounded tracing
levels can be obtained by adding the valid
values.

Configuration Support:

Windows Registry and XML file

Valid Values:

0: None

1: Entry, exit, and SQL statement information
2: Connection pooling statistics

4: Distributed transactions (enlistment and
delistment)

8: User-mode dump creation upon unmanaged
exception

16: HA Event Information

32: Load Balancing Information
64: Self Tuning Information
127: All the above

Default: 0

Note: ODP.NET does bit-wise checking on the
value. When tracing is enabled, logging to the
trace file can affect ODP.NET performance.

Note: The user-mode dump creation requires
dbghelp.dll version 5.1.2600.0 or later.
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Table 2-2 (Cont.) Configuration Attributes

________________________________________________________________________|
Attribute/Setting Name Description

TraceOption Specifies whether to log trace information in
single or multiple files for different threads. If a
single trace file is specified, the file name
specified in TraceFileName is used. If the
multiple trace files option is requested, a
Thread ID is appended to the file name
provided to create a trace file for each thread.

Configuration Support:
Windows Registry and XML file
Valid Values:
0: Single trace file
1: Multiple trace files
Default: 0
UdtCacheSize Specifies the size of the object cache for each

connection in kilobytes (KB) that ODP.NET
uses to retrieve and manipulate Oracle UDTs.

Configuration Support:
Windows Registry and XML file
Valid Values:
0 <=n <= 4194303, n is the number to set.
Default: 4096

UDT Mappi ng Specifies a mapping between a custom type
and an Oracle UDT in the database. The
mappings can be specified in configuration
files and custom type factories. However, if the
mapping is specified in both places, mappings
specified in the configuration files takes

precedence over mappings specified using
custom type factories.

Configuration Support:

XML file and Custom Type Factory Classes
Valid Values:

Any valid mapping.

Default: none

2.8.2 Windows Registry

ORACLE

Upon installation, ODP.NET creates entries for configuration and tracing within the
Windows Registry. Configuration and tracing registry values apply across all ODP.NET
applications running in that Oracle client installation. Individual ODP.NET applications
can override some of these values by configuring them within the ODP.NET
application itself (for example, FetchSize). Applications can also use the .NET
configuration files to override some of the ODP.NET Windows Registry values.

The ODP.NET registry values are located under HKEY_LOCAL_MACHINE\Software\Oracle
\ODP.NET\ver si on\. There is one key for .NET Framework 3.5, and one key for .NET
Framework 4 and later.
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# Note:

32-bit applications running on an x64-based version of Windows use the
registry subkey, HKEY_LOCAL_MACHINE\Software\WOW6432node in place of
HKEY_LOCAL_MACHINE\Software. If such applications use Oracle Data Provider
for .NET (32-bit), then the ODP.NET registry values are located under

HKEY _LOCAL_MACHINE\SOFTWARE\Wow6432Node\Oracle\ODP.NET\version\.

2.8.3 Configuration File Support

ORACLE

For customers who have numerous applications on a computer that depends on a
single version of ODP.NET, the Windows Registry settings for a given version of
ODP.NET may not necessarily be applicable for all applications that use that version
of ODP.NET. To provide more granular control, ODP.NET Configuration File Support
allows developers to specify ODP.NET configuration settings in an application config,
web.config, or a machine.config file.

If a computer does not require granular control beyond configuration settings at the
ODP.NET version level, there is no need to specify ODP.NET configuration settings
through configuration files.

The following is an example of a web.config file for .NET Framework 2.0 and later:

<?xml version="1.0" encoding="utf-8" 7>

<configuration>
<oracle.dataaccess.client>
<settings>
<add name="DIlIPath" value="C:\oracle\bin"/>
<add name="FetchSize" value="131072"/>
<add name="StatementCacheSize" value="10"/>
<add name="TraceFileName" value="D:\odpnet2._trc"/>
<add name="TracelLevel" value="63"/>
<add name="TraceOption" value="1"/>
</settings>
</oracle.dataaccess.client>
</configuration>

The following is an example of app.config for ODP.NET, Unmanaged Driver
using .NET Framework 2.0, which sets some additional attributes as well as two UDT

type mappings:

<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<oracle.dataaccess.client>
<settings>
<add name="DbNotificationPort" value="-1"/>
<add name="DIIPath" value="C:\app\user\product\11.1.0\client_1\bin"/>
<add name="DynamicEnlistment™ value="0"/>
<add name="FetchSize" value="131072"/>
<add name="MetaDataXml" value="CustomMetaData.xml"/>
<add name="PerformanceCounters" value="4095"/>
<add name="StatementCacheSize" value="50"/>
<add name="ThreadPoolMaxSize" value="30"/>
<add name="TraceFileName"™ value="D:\odpnet2.trc"/>
<add name="TraceLevel" value="0"/>
<add name="TraceOption" value="0"/>
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<add name="Person" value="udtMapping factoryName="PersonFactory, Sample,
Version=0.0.0.0, Culture=neutral, PublicKeyToken=null® typeName="PERSON"
schemaName="SCOTT" dataSource="oracle""/>
<add name="Student" value="udtMapping factoryName="StudentFactory, Sample,
Version=0.0.0.0, Culture=neutral, PublicKeyToken=null® typeName="STUDENT"
schemaName="SCOTT"""/>
</settings>
</oracle.dataaccess.client>
</configuration>

ODP.NET, Unmanaged Driver now has the option of using the same configuration file
format as ODP.NET, Managed Driver. The format simplifies configuration by using a
single unified scheme. To utilize this format, the existing unmanaged ODP.NET
configuration section should be renamed from <oracle.dataaccess.client> to
<oracle.unmanageddataaccess.client>. The existing unmanaged ODP.NET elements
and values are supported within the new section using the same format as with
ODP.NET, Managed Driver. To see how to set the elements and values, see "Oracle
Data Provider for .NET, Managed Driver Configuration" for more information.

For example, converting the FetchSize element and value from the traditional to the
new format would be done as follows:

<oracle.dataaccess.client>
<settings>
<add name="FetchSize" value="131072" />
</settings>
</oracle.dataaccess.client>

<oracle.unmanageddataaccess.client>
<version number="*">
<settings>
<setting name="FetchSize" value="131072" />
</settings>
</version>
</oracle.unmanageddataaccess.client>

The traditional ODP.NET, Unmanaged Driver configuration file format will continue to
be supported.

2.8.3.1 SQL Translation Framework Configuration

ORACLE

Configuring the SQL Translation Profile

The default SQL Translation Profile can be set in the .NET config file, either for all
connections across the application, or it is also possible to limit the scope of a profile
based on optional dataSource and userld XML attributes. Please note that these
dataSource and userld XML attributes directly correspond to the Data Source and User
1d attributes in the connection string used to open a database connection.

# Note:

SQL Translation Profile settings are only supported in the
<oracle.unmanageddataaccess.client> section. It is not supported in the
<oracle.dataaccess.client> section nor the
<oracle.manageddataaccess.client> section.
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This would be used for all connections to the Data Sources and User Ids.

This would be used for all connections to the specified Data Source.

This would be used for all connections to the specified User Id.

This would be used for all connections to the specified Data Source and User Id.

It is possible to configure multiple default profile entries which allow configuring default
profiles for different dataSource and userld attributes, but while selecting a profile, the
profile with maximum matching attributes will be selected.

In case there are 2 matching entries, one with dataSource only and the other with
userld only then the entry with matching the userld would be given priority over the
entry with matching dataSource.

With the above configuration, if we try to connect with a connection string which has
stf_ds for Data Source and stf_user for User Id attributes, then both the entries given
above will match and in such cases, we will give priority to the entry with a matching
User Id attribute which means profile_user will be selected as the default profile.

Configuring the Error Mapping

Applications can configure the connection related error mapping in their application
configuration file. The error mapping can also be scoped based on Data Source hame,
User Id and the profile name itself.

Here is an example of providing error mapping with all three attributes.

<configuration>
<oracle.unmanageddataaccess.client>
<version number="*">
<sglTranslation>
<defaultProfiles>
<defaultProfile dataSource="stf _ds" userld="stf _user" profile=" Profile4"/>
</defaultProfiles>
<ErrorMappings>
<ErrorMapping dataSource="stf ds" userld="stf user" profile="Profile4">
<add oracleErrorNumber="1017" translatedErrorCode="222" />
<add oracleErrorNumber="1005" translatedErrorCode="888" />
</ErrorMapping>
</ErrorMappings>
</sqlTranslation>
</version>
</oracle.unmanageddataaccess.client>
</configuration>

Please note that dataSource and userld attributes are optional but can be used to
scope the mapping.

It is also possible to provide an error mapping which could be used for all profiles.
Here is an example:

<ErrorMappings>
<ErrorMapping profile="*">
<add oracleErrorNumber="1017" translatedErrorCode="222" />
<add oracleErrorNumber="1018" translatedErrorCode="888" />
</ErrorMapping>
</ErrorMappings>
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Configuring the Default Error Mapping Profile

The default error mapping profile can be configured through the
defaultErrorMappingProfile setting. This is to be used to specify the default error
mapping profile, especially in scenarios when the default profile is not specified
through the .NET configuration file, but specified on the server side. In this case, if
connectivity related errors occur, then ODP.NET will be able to properly use error
mappings specified in the .NET configuration file for the profile specified by the
defaultErrorMappingProfile setting.

Here is an example to configure the default error mapping profile:

<sglTranslation>
<settings>
<add name="defaultErrorMappingProfile"” value="error_mapping_profile" />
<settings>
</sqlTranslation>

Configuring the SQL Translation Framework Statement Cache Size

Client can configure the number of translated statements that ODP.NET can cache
internally to avoid translations, which can be an expensive operation.

Here is an example to configure default error mapping profile:

<sglTranslation>
<settings>
<add name="translatedStatementCacheSize" value="50" />
<settings>
</sqlTranslation>

Sample SQL Translation Framework configuration file

Here is a sample configuration file with all possible elements that can be used:

<sglTranslation>
<settings>
<add name="translatedStatementCacheSize" value="50" />
<add name="defaultErrorMappingProfile" value="def_Profile" />
<settings>
<defaultProfiles>
<defaultProfile profile="STF.NO_DS_NO_USERID"/>
<defaultProfile userld="stf" profile="STF_NO_DS"/>
<defaultProfile dataSource="stf_inst" profile="STF_NO_USERID"/>
<defaultProfile dataSource="stf_inst" userld="stf" profile="STF.STF_X"/>
</defaultProfiles>
<ErrorMappings>
<ErrorMapping profile="def_profile">
<add oracleErrorNumber="1017" translatedErrorCode="444" />
</ErrorMapping>
<ErrorMapping dataSource="stf _inst" userld="stf" profile=" STF.STF_X ">
<add oracleErrorNumber="1018" translatedErrorCode="88888" />
</ErrorMapping>
</ErrorMappings>
</sqlTranslation>

Example 2-1 Setting the profile which could be used for all connections

<configuration>
<oracle.unmanageddataaccess.client>
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<version number="*">
<sglTranslation>
<defaultProfiles>
<defaultProfile profile="Profilel"/>
</defaultProfiles>
</sqlTranslation>
</version>
</oracle.unmanageddataaccess.client>
</configuration>

Example 2-2 Setting the Profile for a Specific Data Source

<defaultProfiles>
<defaultProfile dataSource="stf ds" profile="Profile2"/>
</defaultProfiles>

Example 2-3 Setting the Profile for a Specific User Id

<defaultProfiles>
<defaultProfile userld="stf _user" profile="Profile3"/>
</defaultProfiles>

Example 2-4 Setting the Profile for a Specific Data Source and User Id'

<defaultProfiles>
<defaultProfile dataSource="stf_ds" userld="stf _user" profile="Profile4"/>
</defaultProfiles>

Example 2-5 Configuring Multiple Default Profile Entries

<defaultProfiles>
<defaultProfile dataSource="stf _ds" profile="profile_ds"/>
<defaultProfile userld="stf _user" profile="profile_user"/>
</defaultProfiles>

2.8.3.2 Specifying UDT Mappings with Unified Configuration for Unmanaged

ODP.NET
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As UDT mapping is not currently supported by ODP.NET, Managed Driver, a new
section within the <version> section is used to support custom UDT mappings for
unmanaged ODP.NET in the unified configuration format. This new section is identified
as <udtmappings> and each mapping is identified using a <udtmapping> element. The
following attributes may be specified for each udtMapping element:

*  typeName (required)

e factoryName (required)
» dataSource (optional)
*  schemaName (optional)

These elements retain the same name and meaning as when used with the traditional
configuration format.

Example of converting traditional format to unified format:

<configuration>
<oracle.dataaccess.client>
<settings>
<add name="Person" value="udtMapping factoryName="PersonFactory, Sample,
Version=0.0.0.0, Culture=neutral, PublicKeyToken=null® typeName="PERSON"
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schemaName="SCOTT" dataSource="oracle"" />
</settings>
</oracle.dataaccess.client>
</configuration>

<configuration>
<oracle.unmanageddataaccess.client>
<udtmappings>
<udtmapping typename="PERSON" factoryname="PersonFactory, Sample,
Version=0.0.0.0, Culture=neutral, PublicKeyToken=null" schemaname="SCOTT"
datasource="oracle" />
</udtmappings>
</oracle.unmanageddataaccess.client>
</configuration>

2 See Also:

Oracle User-Defined Types (UDTs) and .NET Custom Types

2.9 Oracle Data Provider for .NET, Managed Driver
Configuration

ORACLE

ODP.NET, Managed Driver supports .NET configuration file-based settings in
machine.config, app.config, and web.config. It does not support Windows registry
based configuration. ODP.NET, Managed Driver settings in .NET configuration files
are similar to ODP.NET, Unmanaged Driver settings to make porting easier.

The ODP.NET, Managed Driver configuration file section name is
<oracle.manageddataaccess.client>. The <oracle.manageddataaccess.client> settings
and values are also supported in unmanaged ODP.NET configuration file:
<oracle.unmanageddataaccess.client>. While this documentation section discusses
managed ODP.NET configuration, it is also applicable to
<oracle.unmanageddataaccess.client>. The <oracle.unmanageddataaccess.client>
settings are actually a superset of <oracle.manageddataaccess.client>. The
<oracle.unmanageddataaccess.client> settings not available in managed ODP.NET are
documented in "Oracle Data Provider for .NET, Unmanaged Driver Configuration®. A
typical .NET config that uses ODP.NET, Managed Driver has some or all of the
following subsections nested within a <version> subsection under
<oracle.manageddataaccess.client> section. Note the tag names are case sensitive,
while the attribute names are case insensitive.

<?xml version="1.0" encoding="utf-8" ?>
<configuration>
<oracle.manageddataaccess.client>
<version number="*">
<dataSources>

</dataSources>
<settings>

</settings>
<LDAPsettings>
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</LDAPsettings>
<implicitRefCursor>

</implicitRefCursor>
<edmMappings>

<edmMappings>

</version>

<version number="4.121.2.0">
<dataSources>

</dataSources>
<settings>

</settings>
<LDAPsettings>

</LDAPsettings>
<implicitRefCursor>

</implicitRefCursor>
<edmMappings>

<edmMappings>
</version>
</oracle.manageddataaccess.client>
</configuration>

The ODP.NET, Managed Driver configuration and settings are described in the
following sections. Many of the attributes are the same as ODP.NET, Unmanaged
Driver. See Table 2-2 for detailed attribute descriptions.

2.9.1 version Section

All the information required by an application should be grouped under the version
subsections. Each <version number="X"> section contains parameters applicable for
version X of the ODP.NET, Managed Driver. For example, <version
number="4.121.2.0"> section parameters will be applicable only for those applications
using ODP.NET, Managed Driver assembly 4.121.2.0.

Apart from version specific sections, there can also be a generic section <version
number="*">. This section's parameters are applicable for all ODP.NET, Managed
Driver versions. Parameters in the version specific section take precedence over the
parameters of the generic section. The following is an example of a version section:

<oracle.manageddataaccess.client>
<version number="*">
<settings>
<setting name="TraceOption" value="1"/>
<setting name="PerformanceCounters" value="0" />
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</settings>

</version>

<version number="4.121.2.0">
<settings>

<setting name="PerformanceCounters" value="4095" />

</settings>

</version>

</oracle.manageddataaccess.client>

An application referencing ODP.NET, Managed Driver 4.121.2.0 has the following
values set:

* TraceOption = 1

o PerformanceCounters= 4095

2.9.2 dataSources Section

ORACLE

This section can appear only under a <version> section. The mapping between the
different data source aliases and corresponding data descriptors should appear in this
section. The following is an example.

<dataSources>

<dataSource alias="instl" descriptor="(DESCRIPTION=(ADDRESS=(PROTOCOL=tcp)
(HOST=sales-server)...... />

<dataSource alias="inst2" descriptor="(DESCRIPTION= ...... N)/>
</dataSources>

" Note:

The data source connection string attribute can alternatively be set to a full
descriptor or Easy Connect syntax rather than a data source alias.

Requirements for connecting to a local database without specifying "data source”
connection string attribute:

e The listener must be up and running.

*  ORACLE_SID environment variable must be set appropriately.

¢ Note:

When data source connection string attribute is not specified, protocol
defaults to 'tcp' and port defaults to '1521".

The ODP.NET managed driver reads and caches all the alias entries from the
app.config, web.config, machine.config, and from a tnsnames.ora file that is found at
application start-up time. However, aliases that are defined in LDAP servers are
resolved and cached on demand. This means for each unique alias that is used by the
application, an alias resolution query is executed against an LDAP server and the full
descriptor associated with the alias will be cached once it is fetched.
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For developers that need to change or add alias settings while developing
applications, one may consider using OracleDataSourceEnumerator .GetDataSources()
rather than restarting the application. Invoking this method will first wipe out existing
cache entries that were read from the tnsnames.ora file and all aliases obtained from
the LDAP Server. Then, the tnsnames.ora is re-parsed and all its entries will be cached
again. Please note that the app.config, web.config, and machine.config entries are read
only once at application start-up time and thus their contents are maintained and not
re-parsed even if OracleDataSourceEnumerator .GetDataSources() is invoked.

The OracleDataSourceEnumerator .GetDataSources() method invocation has an impact on
the connection pool. This is because a connection pool, which is created for each
unigue connection string, will cache the resolved full descriptor information after the
first connection is created for a given connection pool. After that, the connection pool
uses the cached full descriptor information for all subsequent connection creations.
Thus, for applications that have their tnsnames.ora or LDAP entries modified during the
execution of an application where an alias points to a different database than before,
one should call the OracleDataSourceEnumerator .GetDataSources() method to remove
old cached entries. This should be followed by the invocation of the

ClearPool (OracleConnection) instance method or the ClearAllPools() static method to
remove existing connections and also have it obtain a new full descriptor value that
was read by the invocation of OracleDataSourceEnumerator.GetDataSources(). Following
this scheme will assure that all the connections in the connection pool uses the new
full descriptor that is now associated with the alias and all connections in a connection
pool is established to the same database.

The following keywords are supported within the descriptor setting:

*  ADDRESS
e ADDRESS_LIST (Note: only failover supported)

Oracle recommends using SCAN listener and Runtime Load Balancing to balance
the load when connecting to an Oracle RAC database.

e DESCRIPTION

e DESCRIPTION_LIST (Note: Failover supported; Address_list load balancing not
supported)

e HOST (Note: <hostname>, <IPv6 literal>, and <IPv4 literal> are supported)
* 1P (Note: "loopback" is supported)
e PROTOCOL (Note: tcp and tcps are supported)

*  RETRY_COUNT: Specifies the number of times an ADDRESS list is traversed before the
connection attempt is terminated and times out.

e RETRY_DELAY: Specifies the delay in seconds between subsequent retries for a
connection.

RETRY_COUNT and RETRY_DELAY are timeout parameters that work at the Oracle
networking layer. They are intended to be used in conjunction with each other.
When these parameters are used, ODP.NET will attempt to connect with one of
the addresses in the ADDRESS_LIST. If there is no successful connection after going
through the entire list, then ODP.NET will wait for the number of seconds specified
by RETRY_DELAY before traversing the address list again. It will repeat this behavior
until there is a successful connection or the RETRY_COUNT limit is hit.
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For example, let's assume RETRY_COUNT=2 and RETRY_DELAY=4 when ODP.NET
cannot successfully connect to any address on the list. The following sequence is

triggered:

1. Traverse address list to connect.

2. Wait four seconds for next set of retry attempts.

3. Traverse the address list again. This is first set of retry attempts.

4. Wait four seconds for the next retry attempt.

5. Traverse the address list again. This is the second and final set of retry
attempts.

6. Timeout

These timeout parameters function independent of ODP.NET application timeouts,
such as the Connection Timeout connection string attribute. If the Connection
Timeout is set to a low value, then it may trigger before the RETRY_COUNT and
RETRY_DELAY attempt cycle completes.

»  SDU (Note: 256 to 65536 are supported)

e SECURITY: SSL_VERSION (Note: overrides sqlnet.ora:ssl_version)

e TRANSPORT_CONNECT_TIMEOUT (Note: overrides tcp.connect_timeout)

k4

Note:

e SSL is now supported via method MCS and FILE.

e Both Kerberos5 and NTS authentication are supported. RADIUS is not
supported.

e Only NTS authentication is supported. No RADIUS nor Kerberos5
authentication.

e Only Net Services, Easy Connect haming, and LDAP (namely, Active
Directory and Oracle Internet Directory) are supported.

* No bequeath (beq) support. Default address is instead TCP loopback
with port 1521 and Oracle service name from environment (ORACLE_SID)

See Also:

Oracle Database Net Services Reference for a detailed description of the
attributes.

Though managed ODP.NET does not support TNS descriptor based load balancing, it
does support failover through both an ADDRESS_LIST and DESCRIPTION_LIST.

Note that you need not specify either the LOAD_BALANCE or the FAILOVER directive,
because only failover is supported. The directives are ignored.

The following examples demonstrate TNS descriptors utilizing failover:
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(DESCRIPTION=
(ADDRESS_LIST=
(ADDRESS=(PROTOCOL=tcp) (HOST=host1) (PORT=1630))
(ADDRESS=(PROTOCOL=tcp) (HOST=host2) (PORT=1630))
(ADDRESS=(PROTOCOL=tcp) (HOST=host3) (PORT=1521)))
(CONNECT_DATA=(SERVICE_NAME=Sales.us.example.com)))

(DESCRIPTION_LIST=
(DESCRIPTION=
(ADDRESS_LIST=
(ADDRESS=(PROTOCOL=tcp) (HOST=salesla-svr)(PORT=1521))
(ADDRESS=(PROTOCOL=tcp) (HOST=saleslb-svr)(PORT=1521)))
(CONNECT_DATA=(SERVICE_NAME=sales1.example.com)))
(DESCRIPTION=
(ADDRESS_LIST=
(ADDRESS=(PROTOCOL=tcp) (HOST=sales2a-svr) (PORT=1521))
(ADDRESS=(PROTOCOL=tcp) (HOST=sales2b-svr) (PORT=1521)))
(CONNECT_DATA=(SERVICE_NAME=sales2.us.example.com))))

2.9.3 settings section
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This section can appear only under a <version> section. Any ODP.NET, Managed
Driver specific settings should appear in this section. The following is an example of a
settings section:

<settings>

<setting name="TraceLevel™ value="7" />

<setting name="TraceOption" value="1"/>

<setting name="TNS_ADMIN" value="C:\oracle\work"/>
</settings>

A new default behavior has been introduced for ODP.NET Release 12.1.0.2 and later
when InitialLobFetchSize is set to -1. The new default value is LegacyEntireLOBFetch =
0. To use the old behavior, set LegacyEntireLobFetch = 1 in the ODP.NET
configuration. Refer to "Setting InitialLONGFetchSize to -1" for more information.

ODP.NET, Managed Driver configuration settings that are supported:

*  BindByName

e CPVersion: Determines whether ODP.NET, Unmanaged Driver uses the traditional
connection pool implementation (Default=1.0) or the more modern connection pool
implementation with better high availability support (2.0). In addition, the more
modern connection pool (2.0) is required if the application uses Database
Resident Connection Pooling (DRCP), or hosts multiple pluggable databases or
editions in the same pool. Possible values: 1.0 or 2.0.

ODP.NET, Managed Driver only uses the more modern connection pool
implementation. This setting can only be used for ODP.NET, Unmanaged Driver
for .NET Framework 4 and higher. It cannot be used for earlier versions of
unmanaged ODP.NET, which will always use the traditional connection pool
implementation.

If CPVersion is set explicitly, then that setting will be used across processes for all
connection strings.

If CPVersiion is left unmodified (or contains an invalid value) and an application's
first unmanaged ODP.NET established connection for a given connection string
uses DRCP, pluggable databases, or editions by modifying one these features'
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properties or configuration settings, then CPVersion will be implicitly modified to use
the newer connection pool implementation (2.0).

If a CPVersion 1.0 pool attempts to use DRCP, pluggable database, or edition
settings, then ODP.NET will raise an exception when the application attempts to
open a connection.

When CPVersion 2.0 is used explicitly or implicitly, there are some differences that
developers should be aware of compared to CPVersion 1.0:

—  With CPVersion 2.0, a different connection pool will be created for each unique
connection string. This means that even if two connection strings are different
due to an extra space, two connection pools will be created with CPVersion
2.0.

— With CPVersion 2.0, if the "proxy user id" is not specified in the connection
string, a proxy connection will not be attempted to be created, even if "proxy
password" is supplied.

When CPVersion 2.0 is used by ODP.NET, Unmanaged Driver, the connection
pool behavior will be the same as the more modern connection pool as
implementation that ODP.NET, Managed Driver uses.

DbNotificationPort
DemandOraclePermission

Disable_Oob: Interrupts database query execution via either TCP/IP urgent data or
normal TCP/IP data, called out of band data (default) or in band data, respectively.
(Default=0ff).

All Oracle database clients support interrupting database query execution, such as
through an ODP.NET command timeout. Windows-based database servers only
support in band breaks, whereas all other (predominantly UNIX-based) database
servers can support out of band (OOB) or in band breaks. ODP.NET, Managed
Driver uses OOB breaks by default with database servers that support it. For
certain network topologies, the routers or firewalls involved in the route to the
database may have been configured to drop urgent data or in band the data. If the
routers or firewalls can not be changed to handle urgent data appropriately, then
the ODP.NET, Managed Driver can be configured to utilize in band breaks by
setting the .NET configuration parameter Disable_0ob to on.

DRCPConnectionClass: Specifies a logical name that identifies the DRCP connection
pool that the ODP.NET connection will use. It will be used as a default if the
DRCPConnectionClass property on the OracleConnection object is not set. It will be
ignored for non-DRCP connections.

Valid Values: the connection class name is string at max 1024 characters. The
default is null.

FetchSize

LDAP_ADMIN: Specifies the Idap.ora location. The LDAP_ADMIN setting works in
conjunction with the TNS_ADMIN setting to set Idap.ora search order.

Idap.ora is searched in the following order:
—  TNS_ADMIN in app.config or web.config
—  LDAP_ADMIN in app.config or web.config
— current working directory

—  %ORACLE_HOME%\network\admin
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—  %ORACLE_HOME%\Idap\admin
LegacyEntirelLOBFetch
MaxStatementCacheSize
MetaDataxml

NAMES.DIRECTORY_PATH: The default search order is TNSNAMES and EZCONNECT.
TNSNAMES, LDAP, and EZCONNECT are the only name resolution methods supported, but
their order of precedence can be modified.

NAMES . LDAP_AUTHENTICATE_BIND
NAMES . LDAP_CONN_TIMEOUT
NODELAY

ORA_DEBUG_JDWP: Allows Oracle PL/SQL Debugger and database to connect
automatically without application code changes. Value is set as host=<I P_addr ess
or host_nane>;port=<debuggi ng port number>. EX. host=localhost;port=1234

ORACLE_SID
PerformanceCounters

RECEIVE_BUF_SIZE: Sets TCP SO_RECVBUF, the total buffer space associated with the
local side of a TCP socket

SelfTuning

SEND_BUF_SIZE: Sets TCP SO_SENDBUF, the total buffer space associated with the
local side of a TCP socket

ServiceRelocationConnectionTimeout
In seconds. (Default = 90).

Whenever a database service becomes unavailable, such as due to a service
being relocated, an application can encounter numerous connectivity errors during
this time. To avoid unnecessary connection attempts to an unavailable service
which will result in an error, ODP.NET, Managed and Unmanaged Drivers block
any connection attempts until the service is up or until this property's specified time
limit expires from the time when the service DOWN event was received, whichever
comes first. Once the specified time elapses, all the connection attempts to the
specific service which is known to be down will no longer be blocked. Those
requests will be sent to the server. ServiceRelocationConnectionTimeout is only
operational in conjunction with Oracle Fast Connection Failover (HA Events = true).
Once Fast Connection Failover is enabled for the .NET application, Service
Relocation Connection Timeout is automatically enabled. It will use its default
value if no ServiceRelocationConnectionTimeout value has been explicitly set. It
works with planned and unplanned outages.

When connecting to Oracle Data Guard in Oracle Database 12c Release 2 or
later, database administrators can set their own timeout value, drain_timeout, to
indicate the number of seconds allowed for resource draining to be completed.
This setting can be optionally used by the ODP.NET
ServiceRelocationConnectionTimeout value as the intent behind drain_timeout and
ServiceRelocationConnectionTimeout are the same.

If ServiceRelocationConnectionTimeout and drain_timeout are not set, then the
default ServiceRelocationConnectionTimeout value is used (90 seconds). If only
drain_timeout is set, then that value will be used for the service relocation
connection timeout. If only drain_timeout is set and is set to 0, then also default
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ServiceRelocationConnectionTimeout value is used (90 seconds). If both are set,
then the value of ServiceRelocationConnectionTimeout will override the value of
drain_timeout.

ServiceRelocationConnectionTimeout itself can be set based upon the value of
drain_timeout. For example, if ODP.NET administrators desire the service
relocation connection timeout to be drain_timeout plus 50 seconds, then they
would set ServiceRelocationConnectionTimeout in the following manner:

<setting name="ServiceRelocationConnectionTimeout" value="drain_timeout + 50"/>

Service Relocation Connection Timeout is not supported in pools that connect to
more than one pluggable database.

SQLNET.AUTHENTICATION_SERVICES: Supported values are Kerberos5, NTS, TCPS, or
NONE.

Managed ODP.NET supports NTS, Kerberos5, and TCPS external authentication
methods. This setting should be set based on the desired database authentication
method. If internal database authentication is desired, then the setting should be
set to NONE. Default value is NONE. The value(s) must be enclosed in parentheses.
Example settings made in sqlnet.ora are:

SQLNET.AUTHENTICATION_SERVICES = (TCPS)
SQLNET.AUTHENTICATION_SERVICES = (NTS)
SQLNET.AUTHENTICATION_SERVICES = (Kerberos5, NTS)
SQLNET.AUTHENTICATION_SERVICES = (NONE)

# Note:

The NTS external authentication methodology is only supported on a
Windows-based client and server.

SQLNET.AUTHENTICATION_SERVICES default values are different for managed
ODP.NET and unmanaged ODP.NET. Managed ODP.NET defaults to
NONE and unmanaged defaults to ALL when no value is set.

SQLNET.CRYPTO_CHECKSUM_CLIENT: Specifies the desired data integrity behavior when
this client connects to a server. Supported values are accepted, rejected,
requested, or required. Default = accepted.

SQLNET.CRYPTO_CHECKSUM_TYPES_CLIENT: Specifies the data integrity algorithms that
this client uses. Supported values are SHA512, SHA384, SHA256, and SHAL.

StatementCacheSize

SSL_SERVER_DN_MATCH: To enforce the distinguished name (DN) for the database
server matches its service name. (Default=no).

If you enforce the match verification, then SSL/TLS ensures that the certificate is
from the server. If you select to not enforce the match verification, then SSL/TLS
performs the check but allows the connection, regardless if there is a match. Not
enforcing the match allows the server to potentially fake its identify.

Supported values: yes | on | true to enforce a match.

Supported values: no | off | false to not enforce a match.
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SSL_SERVER_DN_MATCH is often used together with SSL_SERVER_CERT_DN.
SSL_SERVER_CERT_DN specifies the distinguished name (DN) of the database server.
It can be set in the connect descriptor.

net_service_name=
(DESCRIPTION=

(ADDRESS=(PROTOCOL=tcp) (HOST=sales1-svr)(PORT=1521))

(ADDRESS=(PROTOCOL=tcp) (HOST=sales2-svr) (PORT=1521))

(CONNECT_DATA=
(SERVICE_NAME=sales.us.acme.com))
(SECURITY=

(SSL_SERVER_CERT_DN="cn=sales,cn=0racleContext,dc=us,dc=acme,dc=com')))

The client uses this information to obtain the list of DNs it expects for each of the
servers, enforcing the database server DN to match its service name. Use this
parameter with SSL_SERVER_DN_MATCH to enable server DN matching.

SSL_VERSION: Sets the version of the SSL/TLS connection. By default, all supported
versions are enabled, in the order 3.0, 1.0, 1.1, and 1.2.

The client and server negotiate to the highest version among the common
conversions specified in their configurations. The versions from lowest to highest
are: 3.0 (lowest), 1.0, 1.1, and 1.2 (highest).

TNS_ADMIN: Location where either one or more of tnsnames.ora, ldap.ora, and
sqlnet.ora are located. Locations can consist of either absolute or relative
directory paths.

TraceFileLocation: Trace file destination directory, for example, D:\traces. The
default TraceFileLocation is <W ndows user tenporary fol der >\ODP.NET\managed
\trace.

TracelLevel: 1 = public APIs; 2 = private APIs; 4 = network APIs/data. These values
can be ORed. To enable everything, set TraceLevel to 7. Errors will always be
traced.

TraceOption
TCP.CONNECT_TIMEOUT

WALLET_LOCATION: Microsoft Certificate Store (MCS) and file system wallets are
supported.

SQLNET.ENCRYPTION_CLIENT = Negotiates whether to turn on encryption. Supported
values are accepted, rejected, requested, or required.

SQLNET.ENCRYPTION_TYPES_CLIENT = Encryption algorithm(s) to use.

The following table lists the valid encryption algorithms for ODP.NET, Managed Driver.

Table 2-3 Encryption Algorithms for ODP.NET, Managed Driver
|

Algorithm Name Legal Value
AES 128-bit key AES128
AES 192-bit key AES192
AES 256-bit key AES256
2-key 3DES 3DES112
3-key 3DES 3DES168
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For more information on data encryption settings, refer to the Oracle Database
Security Guide.

¢ See Also:

Oracle Database Net Services Reference

2.9.4 LDAPsettings section

This section can appear only under a <version> section. Any ODP.NET, Managed
Driver specific LDAP settings should appear in this section. The following is an
example of a <LDAPsetting> subsection under the <LDAPsettings> section:

<LDAPsettings>

<LDAPsetting name="DIRECTORY_TYPE" value="AD" />

<LDAPsetting name="DEFAULT_ADMIN_CONTEXT" value="dc=0racle,dc=com"/>
</LDAPsettings>

2.9.5 Lightweight Directory Access Protocol

ORACLE

ODP.NET, Managed Driver supports TNS alias resolution through a LDAP server/
service, specifically Microsoft Active Directory and Oracle Internet Directory (OID).
TNS alias resolution occurs when using the LDAPsettings section or Idap.ora file

settings. The LDAPsettings section settings take precedence over Idap.ora settings.

For Active Directory, only the DIRECTORY_TYPE and DEFAULT_ADMIN_CONTEXT parameters
are required in Idap.ora. When the DIRECTORY_SERVERS parameter is missing or has no
value, the default LDAP server for the current domain will be used.

For OID, all Idap.ora parameters must be set with valid values to complete
configuration.

ODP.NET, Managed Driver and ODP.NET, Unmanaged Driver support the same level
of security when using LDAP for name resolution.

Table 2-4 Microsoft Active Directory: Encryption Types and Authentication
Credentials For Connecting and Binding

No Encryption SSL Encryption
Anonymous authentication Anonymous authentication
Domain User authentication Domain User authentication

Table 2-5 Oracle Internet Directory: Encryption Types and Authentication
Credentials For Connecting and Binding

__________________________________________________________________________|
No Encryption SSL Encryption

Anonymous authentication Anonymous authentication

- Wallet based authentication

Note: Wallet based authentication for Oracle Internet
Directory is not supported for this release
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¢ See Also:

e Oracle Database Net Services Reference for more information on
Directory Usage Parameters.

e QOracle Database Net Services Administrator's Guide for more
information on Managing Network Address.

2.9.6 implicitRefCursor section

This section can appear only under a <version> section. Any information about REF
CURSOR parameters that need to be bound implicitly should appear in this section. The
following is an example of an <implicitRefCursor> section:

<implicitRefCursor>
<storedProcedure schema="USERREFCUR" name="TestProcl'>
<refCursor name="Param3'">
<bindInfo mode="Output"/>
<metadata columnOrdinal="0" columnName="DEPTNO" baseColumnName="DEPTNO"
baseSchemaName=""USERREFCUR" baseTableName="DEPT" nativeDataType="number"
providerType="Int32" dataType="System.Int16" columnSize="2" allowDBNull="true" />
<metadata columnOrdinal="1" columnName="DNAME" baseColumnName="DNAME"
baseSchemaName="USERREFCUR" baseTableName="DEPT" nativeDataType="varchar2"
providerDBType="String" columnSize="30" />
</refCursor>
<refCursor name="param2'>
<bindInfo mode="Output"/>
<metadata columnOrdinal="0" columnName="EMPNO" baseColumnName="EMPNO"
baseSchemaName="USERREFCUR" baseTableName="EMP" nativeDataType="number"
providerType="Int32" dataType="System.Int16" columnSize="4" allowDBNull="false" />
</refCursor>
</storedProcedure>

<I--Next stored procedure information-->

<storedProcedure name="TestProc2'">

</storedProcedure>
</implicitRefCursor>

2.9.7 distributedTransaction section

ORACLE

This section can appear only under a <version> section. Any information about
distributed transactions should appear in this section. The following is an example of a
distributedTransaction section:

<distributedTransaction>
<setting name="OMTSRECO_IP_ADDRESS" value="my-pc" />
<setting name="OMTSRECO_PORT" value="2040" />
<setting name="ORAMTS_SESS_TXNTIMETOLIVE" value="240" />
</distributedTransaction>

e OMTSRECO_IP_ADDRESS: Specifies the machine name (or IP address) that the OraMTS
Recovery service will be running on to resolve database in-doubt transactions. The
default is the local machine name.
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*  OMTSRECO_PORT: Specifies the port that the OraMTS Recovery service will be
listening on to resolve database in-doubt transactions. The default is 2030.

e ORAMTS_SESS_TXNTIMETOLIVE : Specifies the time in seconds that the transaction can
remain inactive after it has been detached or delisted from the database. Once this
time expires, the transaction is automatically terminated by the provider. The
default is 120 seconds.

*  UseManagedDTC: When set to false and using .NET Framework 4.5.2 or higher,
ODP.NET uses .NET Framework for distributed transaction support. In all other
instances, ODP.NET uses Oracle Services for Microsoft Transaction Server to
support distributed transactions. Boolean (Default = false) for ODP.NET,
Managed Driver only.

*  UseOraMTSManaged: When set to true and using .NET Framework 4.5.2 or higher,
ODP.NET uses managed code for distributed transactions. If set to true, but .NET
4.5.1 or lower is used, an exception will be thrown. If set to false, ODP.NET uses
Oracle Services for Microsoft Transaction Server to support distributed
transactions. Boolean (Default = false) for ODP.NET, Unmanaged Driver only.

2.9.8 connectionPools section

This section can appear only under a <version> section. This section allows setting a
string identifier for each set of monitored connection counters. Refer to Connection
Performance Counters documentation section for more details.

2.9.9 edmMappings section

This section can appear only under a <version> section. Any information related to
EDM mappings should appear in this section. Refer to Oracle Number Default Data
Type Mapping and Customization for more examples on edmMappings section.

2.9.10 onsConfig section

Oracle Notification Service (ONS) can be configured using either local or remote
configuration. Remote configuration is the preferred configuration for standalone client
applications. For releases earlier than Oracle Database 12c, this section is mandatory
for ODP.NET to receive ONS notifications. With Oracle Database 12c¢ and later, this
section is optional and the information about the ONS daemons is received from the
server itself. However, ODP.NET will also listen for events from any <host:port> pairs
that is provided by the user in this section in addition to the <host:port> pairs received
from the server.

For local configuration, please ensure that ONS is configured and available on the
node where ODP.NET is running, so that ODP.NET can receive events directly from
the local ONS daemon. The following is a sample format for the local configuration:

<onsConfig configFile="C:\temp\test.config" mode="local">
</onsConfig>
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# Note:

The configFile specified in .NET config should contain the same localport
and remoteport values as specified in the ons.config used by the local ONS
daemon. This will enable the application to receive events from the local
ONS daemon.

Remote configuration is used in scenarios where the application directly receives ONS
events from the ONS daemons running on remote machines. One of the advantages
of this configuration is that no ONS daemon is needed on the client end and, therefore,
there is no need to manage this process.

The following is a sample format for remote configuration:

<onsConfig mode="remote">
<ons database="db1">
<add name="nodeList" value="racnodel:4100, racnode2:4200" />
</ons>
<ons database="db2">
<add name="nodeList" value=" racnode3:4100, racnode4:4200" />
</ons>
</onsConfig>

In case of remote configuration, the application has to specify the <host>:<port> values
for every potential database that it can connect to. The <host>:<port> value pairs
represent the ports on the the different Oracle RAC nodes where the ONS daemons
are talking to their remote clients.

¢ See Also:

Client Side ONS Daemon Configurationfor information about client side ONS
daemon configuration

2.9.11 Client Side ONS Daemon Configuration

ORACLE

ONS configuration is controlled by the ONS configuration file, ORACLE_HOVE/opmn/conf/
ons.config. This file tells the ONS daemon how it should behave. The SRVCTL utility can
be used to start and stop the ONS daemon. It is installed on each node by default
during server install.

Configuration information within ons.config is defined in simple name and value pairs.
An example of ONS.config is given below

# This is an example ons.config file

#

# The first three values are required

localport=4100

remoteport=4200

nodes=racnodel.example.com:4200, racnode2.example.com:4200
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Some parameters in the ons.config file are required and some are optional. Table
Table 2-6 lists the required ONS configuration parameters and Table 2-7 lists the
optional ONS configuration parameters.

Table 2-6 Required ONS Configuration Parameters

Parameter

Explanation

localport

remoteport

nodes

The port that ONS binds to on the local host interface to talk to
local clients.

For example, localport=4100

The port that ONS binds to on all interfaces for talking to other
ONS daemons.

For example, remoteport=4200

A list of other ONS daemons to talk to. Node values are given as
a comma-delimited list of either host names or IP addresses plus
ports. The port value that is given is the remote port that each
ONS instance is listening on. In order to maintain an identical file
on all nodes, the host:port of the current ONS node can also be
listed in the nodes list. It will be ignored when reading the list.

For example, nodes=myhost._example.com:
4200,123.123.123.123:4200

The nodes listed in the nodes line correspond to the individual
nodes in the Oracle RAC instance. Listing the nodes ensures
that the middle-tier node can communicate with the Oracle RAC
nodes. At least one middle-tier node and one node in the Oracle
RAC instance must be configured to see one another. As long as
one node on each side is aware of the other, all nodes are
visible. You need not list every single cluster and middle-tier
node in the ONS configuration file of each Oracle RAC node. In
particular, if one ONS configuration file cluster node is aware of
the middle tier, then all nodes in the cluster are aware of it.

Table 2-7 Optional ONS Configuration Parameters

Parameter

Description

loglevel

logfile

ORACLE

The level of messages that should be logged by ONS. This value
is an integer that ranges from 1, which indicates least messages
logged, to 9, which indicates most messages logged. The default
value is 3.

For example, loglevel=3

A log file that ONS should use for logging messages. The default
value for log file is $ORACLE_HOME/opmn/logs/ons. log.

For example, logfile=C:\app\user\product\12.1.0\opmn
\logs\myons. log
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Table 2-7 (Cont.) Optional ONS Configuration Parameters

__________________________________________________________________________|
Parameter Description

walletfile The wallet file used by the Oracle Secure Sockets Layer (SSL)
to store SSL certificates. If a wallet file is specified to ONS, then
it uses SSL when communicating with other ONS instances and
require SSL certificate authentication from all ONS instances
that try to connect to it. This means that if you want to turn on
SSL for one ONS instance, then you must turn it on for all
instances that are connected. This value should point to the
directory where your ewal let.p12 file is located.

For example, wal letfile=C:\app\user\product\12.1.0\opmn
\conf\ssl.wlt\default

useocr The value, reserved for use on the server-side, to indicate ONS
whether it should store all Oracle RAC nodes and port numbers
in Oracle Cluster Registry (OCR) instead of the ONS
configuration file or not. A value of useocr=on is used to store all
Oracle RAC nodes and port numbers in Oracle Cluster Registry
(OCR).
Do not use this option on the client-side.

The ons.config file allows blank lines and comments on lines that begin with the
number sign (#).

" See Also:

Oracle Real Application Clusters Administration and Deployment Guide for
more information about the SRVCTL utility.

2.9.12 Relative Windows Path and Windows Environment Variable
Configuration Settings

ORACLE

The following managed ODP.NET configuration settings support relative Windows
path and environment variables:

e TraceFilelLocation
e WALLET_LOCATION

File locations for the above config parameters can now be set using relative Windows
paths. The "." notation informs ODP.NET to use the current working directory. Sub-
directories can be added by appending them. For example, .\mydir refers to the sub-
directory mydir in the current working directory. To navigate to a parent directory, use
the ".." notation.

For web applications, the current working directory is the application directory. For
Windows applications, the _EXE location is the current working directory.

Windows paths can also be set using Windows environment variable names within "%"
characters.
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For example, %tns_admin%, c:\%dir%\my_app_location, c:\%top_level_dir%\
%bottom_level _dir% etc.

# Note:

< If the environment variable that is used by the configuration parameter is
not set to anything, then an exception will be thrown.

e A directory name cannot partially be using an environment variable. For
example, c:\my_app_%id%

e Multiple variables can used in given directory location. For example, c:\
%top_level _dir%\%bottom_level dir%.

" See Also:

Oracle Database Net Services Reference chapters covering sglnet.ora
parameters, tnsnames.ora local naming parameters, and listener.ora Oracle
Net Listener parameters, for more information about these Oracle client
settings.

2.10 Distributed Transactions

A distributed transaction includes one or more statements that, individually or as a
group, update data on two or more distinct nodes of a distributed database.

ODP.NET, Managed and Unmanaged Drivers integrate with Microsoft Distributed
Transaction Coordinator (MSDTC) and Oracle databases. MSDTC coordinates with all
the resource managers that are enlisted to the same System.Transactions object, to
perform a 2-phrase commit or rollback atomically. With that, Oracle distributed
transactions can then be committed or rolled back across networks properly.

ODP.NET only supports the read committed isolation level for distributed transactions.

2.10.1 Microsoft Distributed Transaction Coordinator Integration

ORACLE

Managed ODP.NET includes a native fully managed implementation that supports
integration with MSDTC for distributed transactions enlistments, commits, and
rollbacks.

For unmanaged ODP.NET, Oracle Services for Microsoft Transaction (OraMTS)
provides MSDTC integration that allows client components to participate in Oracle
database distributed transactions. OraMTS act as a proxy for the Oracle database to
MSDTC to ensure that Oracle distributed database transactions commit or rollback
together with the rest of the distributed transaction.

Unmanaged ODP.NET can use either a managed or unmanaged OraMTS
implementation. Oracle recommends using the managed OraMTS for applications
requiring high availability from Oracle RAC or Data Guard.
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If a failure occurs in a distributed transaction, such as a network failure or server
hardware failure, then it can leave an in-process transaction in-doubt. Both managed
and unmanaged ODP.NET use the OraMTS recovery service to resolve these in-doubt
transactions. This recovery service runs as a Windows service. Administrators must
install and configure the OraMTS Windows recovery service to manage recovery
scenarios whether they use managed or unmanaged ODP.NET. Only one recovery
service is needed per machine.

It is required to install the OraMTS Recovery Service on all the client machines where
ODP.NET is running and participating in MSDTC. As a machine may have multiple IP
addresses, administrators for managed ODP.NET applications can specify the host
machine name or IP address that has the running recovery service in the
application's .NET configuration file. ODP.NET, Unmanaged Driver resolves the IP/
machine name for the recovery service automatically.

Table 2-8 Supported ODP.NET Type and .NET Framework Version for
Distributed Transaction

ODP.NET Type .NET Framework Distributed Transaction Support
Version
Managed 4.5.2 and higher .NET Framework's native managed implementation
for distributed transactions.
Unmanaged 4.5.2 and higher OraMTS (default) or managed OraMTS

implementation. Oracle recommends using
managed OraMTS for unmanaged ODP.NET
applications requiring high availability from Oracle
RAC or Data Guard.

Unmanaged 35 OraMTS

# Note:

.NET Framework 4.5.1 and lower within the .NET Framework 4 family are no
longer supported by Microsoft and Oracle.

¢ See Also:

Manually Creating an Oracle MTS Recovery Service in Oracle Services for
Microsoft Transaction Server Developer's Guide for Microsoft Windows.

2.10.2 ODP.NET, Managed Driver Setup

ORACLE

This section explains the setup and configuration steps required for using distributed
transactions with ODP.NET, Managed Driver. Follow these steps to configure
distributed transactions in these .NET Framework versions:

1. Create and setup the OraMTS recovery service or make sure an existing recovery
service is running.
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2. Set the value of OMTSRECO_PORT in the .NET configuration to specify the port number
that the OraMTS recovery service is running.

NET, Unmanaged Driver Setup

This section explains the setup and configuration steps required for using distributed
transactions with ODP.NET, Unmanaged Driver.

For .NET Framework 4.5.2 and higher, ODP.NET, Unmanaged Driver includes
managed OraMTS in its assembly. OraMTS is the default option for ODP.NET,
Unmanaged Driver, to ensure implementation continuity during upgrades. However,
Oracle recommends the managed OraMTS option when using any high availability
FAN operations (HA Events = true) with Oracle Real Application Clusters or Oracle
Data Guard. The managed OraMTS option support high availability functionality, while
the traditional OraMTS does not.

Applications can set OraMTS (default) or managed OraMTS usage through
the UseOraMTSManaged parameter in the .NET configuration file.

Install and configure OraMTS, including its recovery service to use traditional OraMTS
implementation for ODP.NET, Unmanaged Driver.

To set managed OraMTS up, perform the following steps:

1. Set UseOraMTSManaged to true in the .NET configuration file.

2. Create and setup the OraMTS recovery service or make sure an existing recovery
service is running.

¢ See Also:

distributedTransaction section for more information about .NET configuration
setup

2.11 Configuration differences between ODP.NET,
Managed Driver and ODP.NET, Unmanaged Driver

Table 2-9 lists other configuration differences between ODP.NET, Managed Driver and
ODP.NET, Unmanaged Driver.

Table 2-9 Configuration Differences between ODP.NET, Unmanaged Driver and ODP.NET,

Managed Driver

Feature Category

Difference compared to ODP.NET, Unmanaged Driver

Configuration

Configuration

Configuration

ORACLE

The older, traditional ODP.NET, Unmanaged Driver configuration file format is
different. The new format allows both providers to share the same format. See
"Oracle Data Provider for .NET, Managed Driver Configuration."

ConfigSchema.xsd file, shipped with ODP.NET, Managed Driver (when
included as part of the schema (XML->Schemas) in Visual Studio) enables
app-config intelli-sense.

Windows Registry based configuration is not supported

2-47



Chapter 2
Configuring for Entity Framework Code First

Table 2-9 (Cont.) Configuration Differences between ODP.NET, Unmanaged Driver and

ODP.NET, Managed Driver

Feature Category

Difference compared to ODP.NET, Unmanaged Driver

Configuration

Configuration Parameter
Configuration Parameter
Configuration Parameter
Configuration Parameter
Configuration Parameter
Configuration Parameter
Configuration Parameter
Configuration Parameter
Configuration Parameter
Configuration Parameter
Connection String

Connection String

Connection String

Connection String
Connectivity
Performance Monitor
Performance Monitor

Provider Types

Tracing

Oracle High Availability (HA) & Oracle RAC Load Balancing (RLB) notifications
use Oracle Noatification Service (ONS). Thus, to use HA or RLB, configure
database and client to use ONS, rather than Oracle Database Advanced
Queuing (AQ). Note that Continuous Query Notification will continue to use AQ.

Edition is not supported.
CheckConStatus is not supported.
DIIPath is not supported.
SatementCacheWithUdts is not supported.
ThreadPoolMaxSize is not supported.
TraceFileName is not supported.
UdtCacheSize is not supported.

UDT Mappi ng is not supported.
UseManagedDTC is supported by ODP.NET, Managed Driver only.
UseOraMTSManaged is not supported.
Context Connection is not supported.

LegacyTransactionBindingBehavior setting will be ignored. It will always be
set to the default value of 1.

Promotable Transaction setting will be ignored. It will always be set to
promotable and always support promotions.

Statement Cache Purge is not supported.

Connection to Oracle Times Ten Database is not supported.
NumberOfStatisConnections performance counter is not supported.
Performance monitor category name is "ODP.NET, Managed Driver"

Provider Types accept (via constructors) and generate (via ToString()
methods) only culture-invariant strings

Dynamic tracing is enabled by changing the TracelLevel setting in the app/web/
machine.config. NOTE: For ASP.NET applications, doing so will recycle the
application domain.

2.12 Configuring for Entity Framework Code First

Developers must configure applications to use the Oracle Entity Framework
functionality. This consists of creating two entries in the app.config or web.config file
and adding an assembly reference:

e Add entries in the .NET config file

ORACLE

Connection string

A standard ADO.NET connection string is used rather than the Entity
Framework connection string used by Database First or Model First paths. The
connection string name should match the application context name. The
connection string entry is an element of the connectionStrings section in the
configuration file.
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— Provider registration

Entity Framework uses the provider registration to determine the assembly to
use for Oracle Entity Framework functionality. The provider registration is an
element of the providers section within the entityFramework section in the
application configuration file.

Add Assembly reference

Add Oracle Entity Framework assembly to the project references.

# Note:

When using the official ODP.NET, NuGet installation, these preceding
sections are created automatically, if they do not already exist. After the
NuGet install, the ODP.NET connection string will need to be customized to
the application's specific settings.

When using the Oracle Universal Installer or xcopy install, the preceding
sections must all be configured manually.

Examples of connection strings are as follows:

ODP.NET, Unmanaged Driver

<add name="TestContext" providerName="Oracle.DataAccess.Client"
connectionString="User ld=test;Password=testpassword;Data Source=eftest" />

ODP.NET, Managed Driver

<add name="TestContext" providerName="0Oracle.ManagedDataAccess.Client"
connectionString="User ld=test;Password=testpassword;Data Source=eftest" />

Examples of Oracle provider registration are as follows:

ODP.NET, Unmanaged Driver

<provider invariantName="Oracle._DataAccess.Client"
type="0Oracle.DataAccess.EntityFramework_EFOracleProviderServices,
Oracle.DataAccess.EntityFramework, Version=6.121.2.0, Culture=neutral,
PublicKeyToken=89b483f429c47342" />

ODP.NET, Managed Driver

<provider invariantName="Oracle_ManagedDataAccess.Client"
type="0Oracle.ManagedDataAccess.EntityFramework.EFOracleProviderServices,
Oracle.ManagedDataAccess.EntityFramework, Version=6.121.2.0, Culture=neutral,
PublicKeyToken=89b483f429c47342" />

2.12.1 Entity Framework 6 Code-Based Registration

Entity Framework 6 allows an application to register with an Entity Framework provider
without using any configuration file. With ODP.NET, Managed Driver, the code will
look as follows:

ORACLE

// C#
using Oracle.ManagedDataAccess.EntityFramework;

public class ModelConfiguration : DbConfiguration

{
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public ModelConfiguration()
{

SetProviderServices("Oracle_ManagedDataAccess.Client",
EFOracleProviderServices. Instance);

}
}

For ODP.NET, Unmanaged Driver, replace occurrences of ManagedDataAccess with
DataAccess in the preceding code.

If you are using code-based registration, then the configuration file should not include
the registration. The configuration file based registration overrides the code-based
registration.

2.13 Migrating from ODP.NET, Unmanaged Driver to
ODP.NET, Managed Driver

To ease migration, the APIs of ODP.NET, Managed Driver are a complete subset of
the APIs of ODP.NET, Unmanaged Driver. As long as the existing unmanaged
ODP.NET applications use currently available managed ODP.NET APIs, migration is
straightforward and simple.

In future versions, the managed driver will support more APIs of ODP.NET,
Unmanaged Driver. Both drivers will continue to be enhanced to support the latest
Oracle Database and .NET Framework features.

To migrate from unmanaged to managed ODP.NET, perform the following steps:

1. Add a Reference to Oracle.ManagedDataAccess.dll in the .NET project.

2. Change the existing ODP.NET, Unmanaged Driver namespace references to
ODP.NET, Managed Driver references.

// C#
using Oracle._ManagedDataAccess.Client;
using Oracle.ManagedDataAccess.Types;

// VB
Imports Oracle.ManagedDataAccess.Client
Imports Oracle._ManagedDataAccess.Types

3. Some provider configuration settings may need to be migrated because
ODP.NET, Managed Driver supports very few Windows Registry settings and a
different .NET configuration setting format.

" See Also:

Configuring Oracle Data Provider for .NET for more information.

2.14 Configuring a Port to Listen for Database Notifications

Oracle Data Provider for .NET opens a port to listen for database notifications when
the following features are used:
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« HA Events

* Load Balancing

e Continuous Query Notification
*  AQ Notifications

All these features share the same port, which can be configured centrally by setting
the db notifications port in an application or web configuration file.

If the configuration file does not exist or the db notification port is not specified,
ODP.NET uses a valid, random port number. The configuration file may also request
for a random port by specifying a db notification port value of -1. To specify a
particular port in ODP.NET, Unmanaged Driver, for example, 1200, an application or
web configuration file can be used as follows:

<configuration>
<oracle.dataaccess.client>
<settings>
<add name="DbNotificationPort" value="1200"/>
</settings>
</oracle.dataaccess.client>
</configuration>

To specify a particular port in ODP.NET, Managed Driver, an application or web
configuration file can be used as follows:

<configuration>
<oracle.manageddataaccess.client>
<version number="*">
<settings>
<setting name="DbNotificationPort" value="1200"/>
</settings>
</version>
</oracle.manageddataaccess.client>
</configuration>

The port number should be unique for each process running on a computer. Thus, the
port number should be set uniquely for each application either programmatically or
through an application config file. Note that if the specified port number is already in
use or invalid, ODP.NET does not provide any errors.

When the process using ODP.NET starts, the application reads the db notification
port number and listens on that port. Once the port is opened, the port number cannot
be changed during the lifetime of the process.

" See Also:

e "Fast Application Notification"
¢ "Runtime Connection Load Balancing"
e "Continuous Query Natification Support "

e "Oracle Database Advanced Queuing Support"
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2.15 General .NET Programming Recommendations and
Tips for ODP.NET

ORACLE

Thread.Abort() should not be used, as unmanaged resources may remain
unreleased, which can potentially cause memory leaks and hangs.

To optimize resource usage, ODP.NET objects, such as OracleConnection and
OracleCommand, should be explicitly closed or disposed, or both, when they are no
longer needed. This should be done rather than relying on the .NET Framework
garbage collector to reclaim resources. Many users have found that under stress
conditions, explicit Close or Dispose calls result in much lower resource usage.

It is recommended not to proceed with application execution if the application
encounters exceptions that are associated with possible memory corruption, such
as System.AccessViolationException and

System.Runtime. InteropServices.SEHException.

If the HKEY_LOCAL_MACHINE\Software\Oracle\NLS_LANG registry entry is set to NA,
ODP.NET encounters ORA-12705 errors. To eliminate this problem, remove the
HKEY_LOCAL_MACHINE\Software\Oracle\NLS_LANG registry entry.
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This section describes Oracle Data Provider for .NET provider-specific features and

how to use them to develop .NET applications.
This section contains the following topics:

* Base Classes and Provider Factory Classes

*  Code Access Security

* Connecting to Oracle Database

* Real Application Clusters and Global Data Services

* Using Transaction Guard to Prevent Logical Corruption
*  Application Continuity

» Database Sharding

e OracleCommand Object

*  ODP.NET Types Overview

*  Obtaining Data from an OracleDataReader Object

* PL/SQL REF CURSOR and OracleRefCursor

e Implicit REF CURSOR Binding

e LOB Support

e ODP.NET XML Support

*  Oracle User-Defined Types (UDTs) and .NET Custom Types
*  Bulk Copy

*  Oracle Database Advanced Queuing Support

e Continuous Query Notification Support

*  OracleDataAdapter Safe Type Mapping

* OracleDataAdapter Requery Property

e Guaranteeing Uniqueness in Updating DataSet to Database
*  Globalization Support

*  Debug Tracing

» Database Application Migration: SQL Translation Framework

3.1 Base Classes and Provider Factory Classes

ORACLE

With ADO.NET, data classes derive from the base classes defined in the

System.Data.Common namespace. Developers can create provider-specific instances of

these base classes using provider factory classes.
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Provider factory classes allow generic data access code to access multiple data
sources with a minimum of data source-specific code. This reduces much of the
conditional logic currently used by applications accessing multiple data sources.

Using Oracle Data Provider for .NET, the OracleClientFactory class can be returned
and instantiated, enabling an application to create instances of the following ODP.NET
classes that inherit from the base classes:

Table 3-1 ODP.NET Classes that Inherit from ADO.NET 2.0 Base Classes
]

ODP.NET Classes Inherited from ADO.NET 2.0 Base Class
OracleClientFactory DbProviderFactory
OracleCommand DbCommand
OracleCommandBui lder DbCommandBui lder
OracleConnection DbConnection
OracleConnectionStringBuilder DbConnectionStringBuilder
OracleDataAdapter DbDataAdapter
OracleDataReader DbDataReader
OracleDataSourceEnumerator DbDataSourceEnumerator
OracleException DbException
OracleParameter DbParameter
OracleParameterCollection DbParameterCol lection
OracleTransaction DbTransaction

In general, applications still require Oracle-specific connection strings, SQL or stored
procedure calls, and declare that a factory from ODP.NET is used.

" See Also:

OracleClientFactory Class

3.2 Code Access Security

ORACLE

ODP.NET implements code access security through the OraclePermission class. This
ensures that application code trying to access the database has the requisite
permission to do so.

When a .NET assembly tries to access Oracle Database through ODP.NET, ODP.NET
demands OraclePermission. The .NET runtime security system checks to see whether
the calling assembly, and all other assemblies in the call stack, have OraclePermission
granted to them. If all assemblies in the call stack have OraclePermission granted to
them, then the calling assembly can access the database. If any one of the assemblies
in the call stack does not have OraclePermission granted to it, then a security exception
is thrown.
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3.2.1 Configuring OraclePermission

The DemandOraclePermission configuration attribute is used to enable or disable
OraclePermission demand for an ODP.NET API. The DemandOraclePermission value can
be specified in the Windows registry for unmanaged ODP.NET only, or an individual
application configuration file for both unmanaged and managed ODP.NET.

The following Windows registry key is used to configure the DemandOraclePermission
configuration attribute:

HKEY_LOCAL_MACHINE\SOFTWARE\ORACLEN\ODP .NET\Assenbl y_Ver si on\DemandOraclePermission

Here Assenbl y_Versi on is the full assembly version number of Oracle.DataAccess.dll.