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Take Notes: Ask Questions
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The State of Academia and Industry

= There is a tension between academia and industry
= You will not get a job where you write a bloom filter
= You will not get a job where you write a compiler
= You will not be hired to invent a hashing algorithm
= |t is the mental skills you learn in academia are critical

= When interviewing one of the first tests | use is to determine
whether the candidate can translate a business problem into
Boolean logic: Something you can not learn on the job
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The State of Industry '

* |nthe 45 years I've been in the industry | have seen
some things that are consistent
= The amount of cpu available increases
= The amount of memory increases
= Networks get faster, increase bandwidth, and decrease latency
= Storage improves in capacity and speed
= Complexity increases
= The level of technical expertise goes down

= And some things are constantly in flux and the same
patterns repeat every 5-7 years
= Consolidation vs Deconsolidation
= Some new programming language is declared better
= Some new technology is declared newer and better
= Some new database type is marketed as better
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XML versus JSON

' <PONumber>1600</PONumber>
<Special Instructions></Special Instructions>
<AllowPartialShipment>true</AllowPartialShipment>
<LineItems><ItemNumber>1</ItemNumber>
<Part>
<Description>One Magic Christmas</Description>
<UnitPrice>19.95</UnitPrice>
<UPCCode>13131092899</UPCCode>
<Quantity>9</Quantity>
</Part>
<ItemNumber>2</ItemNumber>
<Part>
<Description>Cinderella</Description>
<UnitPrice>19.95</UnitPrice>
<UPCCode>85391628927</UCCode>
<Quantity>5</Quantity>
</Part>
</LineItmes>"

' {"PONumber" : 1600,

"Special Instructions" : null,
"AllowPartialShipment" : true,
"LineItems" : [{"ItemNumber" : 1,
"Part" : {"Description" : "One Magic Christmas",
"UnitPrice" : 19.95,

"UPCCode" : 13131092899},
"Quantity" : 9.0},
{"ItemNumber" : 2,
"Part" : {"Description" : "Cinderella",
"UnitPrice" : 19.95,
"UPCCode" : 85391628927},
"Quantity" : 5.0}1}"');
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1
The State of Industry |

= Databases when | started in the business were large
when they were hundreds of MB ... the largest
database | have worked on in the last couple of years
was a DSS system stored on 1.2PB of disk

= Most of what we did in the past was IMS (BM information
Management System) which is a hierarchical database

= |n 1970 Edwin E.F. Codd wrote his seminal paper on
relational algebra: "A Relational Model of Data for
Large Shared Data Banks"

= Two different groups used this paper as the basis for
creating today's relational databases

= Michael Stonebreaker and Lawrence Row (UC Berkeley)
Project Ingress

= Ed Oates, Bruce Scott, Bob Miner, and Larry Ellison
(IBM/ SDL)
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COdd, Date, and Morgan I

A Relational Model of Data for
Large Shared Data Banks

E. F, Copp
IBM Research Laboratory, San Jose, California

Future users of lorge data banks must be protected from
having to know how the data is organized in the machine (the
internal representation). A prompting service which supplies
such information is not a satisfactory solution, Activities of users
at terminals and most application programs should remain
vnaffected when the internal representation of data is changed
and even when some aspects of the external representation
are changed. Changes in data representation will often be
needed as a result of changes in query, update, and report
traffic and natural growth in the types of stored information.

Existing noninferential, formatted data systems provide users
with tree-structured files or slishly more aceneral network
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A Brief History of Relational Databases

Ingres

Informix

Sybase

SQL Server

Originated as a research project at UC Berkeley: 1970

Several companies used the Ingres source code to produce products. The most successful was a
company named Relational Technology, Inc. (RTI) founded in 1980 by MichaellStonebraker and
another Berkeley professor, Lawrence A. Rowe. RTl was renamed Ingres Corporation in the late
1980's.

Followed the 1995 purchase of lllustra, Informix concentrated on object-relational database (O-R)
technology. lllustra was written by ex-Postgres team members and led by database pioneer
Michael Stonebraker. lllustra included DataBlades that allowed new data types and features to be
included in the basic server as options such as time series, spatial and multimedia data. Informix
integrated lllustra's O-R mapping and DataBlades into the 7.x OnLine product, resulting in
Informix Universal Server (IUS), or more generally, Version 9.

Robert Epstein, the chief programmer on the Ingres project while he was at Berkeley, formed
Britton-Lee along with other students from the Ingres Project, Paula Hawthorne and Mike
Ubell; they were joined later by Eric Allman. Later, they founded Sybase.

Sybase's product line was licensed to Microsoft in 1992, who re-branded it as Microsoft SQL
Server. The relationship soured in the late 1990s, and the product lines were separated. Since
then SQL Server has matured and while differentiating itself from Sybase still contains the
original Project Ingres transaction architecture.
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The State of Industry |

= Since then we have seen many attempts to do better
In response to the fact that the volume of persistent
data continues to increase at a rapid rate
= Object Databases
= XML Databases
= Columnar Databases
= NoSQL / Schema-less Databases
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Where Is All This Data Coming From l

» Transactional Data
= Enterprise Resource Planning (ERP)
= Finance
= Human Relations (HR)
= Non-Transactional Data
= Web Page Clicks
= (Catalogs
= Content Management (comments)

= Regulatory and Legal Requirements
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How Important Is Accuracy? ’

» Transactional Data
= Transactional systems required ACID (Atomicity,
Consistency, Isolation, and Durability)

= |f you query a your bank's database for the amount of
money in your bank account does it matter if the result is off

by $207
= Non-Transactional Data

= |f you query google for how many hits there are for the word
"database" the answer is 122,000,000: Does it matter
whether it is correct?

= |f you query Amazon for the number of books on "Computer
Science" the answer is 108,330: Does it matter if the result
is off by 20 books?
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The State of Industry '

= Object Databases

= Gemstone, GBase, VBase, ITASCA, Jasmine
= XML Databases

= eXtremeDB, Matisse, Objectivity/DB, Orient, Versant
= Columnar

=  Accumulo, Greenplum, MonetDB, Redshift , Vertica

NoSQL Databases

» Column: Cassandra, HBase

= Document: MarkLogic, MongoDB

= Graph: Allegro, OrientDB

= Key-Value: Dynamo, FoundationDB

= And NoSQL is already losing its glamour
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The State of Industry
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Large Database ’

= What does Large mean?
= Storage footprint?
= Number of bytes read to produce an answer?
= Number of transactions per second?
= Number of connected users?
= Marketing hyperbole?

* |invented the term ILDB for Insanely Large Database
which | defined as a database too large to backup
and restore

= The most critical thing in working with large
databases is minimizing the amount of work
performed
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Transaction Frequency

SQL ordered by Executions

® Total Executions 20,717 627

® Caplured S0L account for 77 4% of Total
Exccutions | Rows Processed [CPU per Exee s) | Esp por Exoe )| SaLia
| 104128178 | 2,506,529 | 025 | 0.0 | 0.00 [932s1zq1kic33 |ASN_O7B_DWP(004110016) [SELECT NE_TIMEZONE FROM CMPMLE. .
| 7578758 7,579,197 | 100 | 0,00 | 0.00 [{h698shE2undd |asci_S6_RANAFProtoca|Stats(01611000E) [SELECT DISTINCT NE_TIMEZONE FR...
IEELED 3,848 268 | .88 | 000 | 0.00 [Stbzddgquulce |asci_S6_RANAFProtocolSiate(01611000E) [SELECT SYS_VERSION FROM CMPM.T ..
[ 311p45 | 311 604 | 1.00 | 000 | 0.00 [Trtotzw32 9wl | [elect £ name, uname from co._..
L 301 335 | 100 | 0.0 | 0.00 [368 H6f0cwhw | [SELECT C.NAME FROM COLF C WHER..
| zoogez | 200,559 | 100 | 0.0 | 0.00 [fwsMdevTulps [OMS [inzert into sys audli sessioni...
| 65,044 | 55,05 | 100 | 0,00 | 0.00 fzfwwpticvtik | [SELECT par_type, param_clob, ...
| 54,948 | 3,945 482 | 075 | 000 | 0.00 fSraTdruSfksn  [XML_P7TR_RNC_RCS{003110008) [SELECT MAME, PATH, READ, WR....
| 54 80 | 54 807 | 100 | 000 | 0.00 [fhzj0daTinl  [¥bL_V71_IN_LP_DCCO0E 1000V) [SELECT DETIMEZONE, LENGTHDET...
| 54532 | B4 542 | 100 | 0.0 | 0.00 [i5nrbeitend  [¥hL_V71_N_LP_DCP0081 1000%) [SELECT SESSIONTIMEZCHE, LENGT ..

SELECT /*+ RESULT_CACHE */ srvr_id

FROM (
SELECT srvr_id, SUM(cnt) SUMCNT
FROM (

SELECT DISTINCT srvr_id, 1 AS CNT
FROM servers
UNION ALL
SELECT DISTINCT srvr id, 1
FROM serv_inst)
GROUP BY srvr_ id)
WHERE sumcnt = 2;
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Transaction Size (1:3)

SELECT DISTINCT E1_2.OBJECT_ID
FROM PMCM.ELEMENT DETAIL E1_1, PMCM.ELEMENT DETAIL El_2, PMCM.MARK NETW_HIERARCHY H1,
PMCM.ELEMENT DETAIL E2 1, PMCM.ELEMENT DETAIL E2_2, PMCM.MARK NETW_HIERARCHY H2
WHERE E1_1.0BJECT_ID = H1l.PARENT ID
AND E1_2.0BJECT_ID = H1.OBJECT_ ID
AND E2_1.0BJECT_ID = H2.PARENT ID
AND E2_2.0BJECT_ID = H2.OBJECT_ ID
AND E1_1.CURRENT_IND = 'Y' AND E2_1.CURRENT IND = 'Y'
AND E2_1.CURRENT_IND = 'Y' AND E2_2.CURRENT IND = 'Y'
AND H1.CURRENT_IND = 'Y' AND H2.CURRENT_IND = 'Y'
AND H1.HIERARCHY TYPE = 'NETWORK' AND H2.HIERARCHY TYPE = 'NETWORK'
AND H1.PARENT TYPE IN ('BSC', 'RNC') AND H2.PARENT TYPE IN ('BSC', 'RNC')
AND E2_2.ELEMENT TYPE = 'CELL' AND El_2.ELEMENT TYPE = 'CELL'
AND H1.PARENT TYPE IN ('BSC', 'RNC')
AND E1_1.ELEMENT NAME = E2_1.ELEMENT NAME
AND E1_1.ELEMENT ID = E2_1.ELEMENT_ID
AND E1_2.ELEMENT NAME = E2_2.ELEMENT_ NAME
AND E1_2.ELEMENT ID = E2_2.ELEMENT_ID
AND E1_2.USEID LIKE '*%' AND E2_2.USEID NOT LIKE '*%';

N~ ~ I =

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time | Pstart| Pstop |
| 0 | SELECT STATEMENT | | 1| 78 | | 74M (40)| 50:54:42 | | |
| 1 | TEMP TABLE TRANSFORMATION | | | | | | | | |
| 2 | LOAD AS SELECT | | | | | | | | |
| 3| PARTITION RANGE ALL | | 22M| 1111M| | 38153 (11)| 00:01:34 | 1| 29 |
1* 4 | TABLE ACCESS FULL | ELEMENT DETAIL | 22M| 1111M| | 38153 (11)| 00:01:34 | | |
| 5 | LOAD AS SELECT | | | | | | | | |
| 6 | PARTITION HASH ALL | | 337K| 9231K]| | 3514 (15)| 00:00:09 | 1| 16 |
1* 7| TABLE ACCESS FULL | MARK NETW_HIERARCHY | 337K| 9231K| | 3514 (15)] 00:00:09 | | |
| 8 | SORT AGGREGATE | | 1| 78 | | | | | |
1* 9 | HASH JOIN | | 927G| 65T | 534M| 74M (40)| 50:53:00 | | |
| 10 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | | |
| 11 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_ 6A66C42E | 22M| 1111M| | 16808 (12)| 00 | | |
|* 12 | HASH JOIN | | 21G| 1272G| 534M| 1616K (43)| 01:06:04 | | |
| 13 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | | |
| 14 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_ 6A66C42E | 22M| 1111M| | 16808 (12)| O | | |
|* 15 | HASH JOIN | | 476M| 23G| 524M| 97327 (22)| 00:03:59 | | |
|* 16 | HASH JOIN | | 10M| 401M| 8704K| 34520 (10)| 00:01:25 | | |
|* 17 | HASH JOIN | | 234K| 5948K| 8256K]| 783 (10)| 00:00:02 | | |
| 18 | VIEW | | 337K| 4286K]| | 142 (14)| 00:00:01 | | |
| 19 | TABLE ACCESS FULL | SYS_TEMP_OFDA74860_6A66C42E | 337K| 3956K]| | 142 (14)| 00:00:01 | | |
| 20 | VIEW | | 337K| 4286K]| | 142 (14)| 00:00:01 | | |
| 21 | TABLE ACCESS FULL | SYS_TEMP_OFDA74860_6A66C42E | 337K| 3956K]| | 142 (14)| 00:00:01 | | |
| 22 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | | |
| 23 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_ 6A66C42E | 22M| 1111M| | 16808 (12)| 00:00:42 | | |
| 24 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | | |
| 25 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_ 6A66C42E | 22M| 1111M| | 16808 (12)| O | | |
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Transaction Size @:3)

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time | Pstart| Pstop |
| 0 | SELECT STATEMENT | | 1| 78 | | 14T (100) |999:59:59 | | |
| 1 | TEMP TABLE TRANSFORMATION | | | | | | | | |
| 2 | LOAD AS SELECT | | | | | | | | |
| 3| PARTITION RANGE ALL | | 22M| 1111M| | 38153 (11)| 00:01:34 | 1| 29 |
|* 4 | TABLE ACCESS FULL | ELEMENT DETAIL | 22M| 1111M| | 38153 (11)| 00:01:34 | | |
| 5 | LOAD AS SELECT | | | | | | | | |
| 6 | PARTITION HASH ALL | | 337K| 9231K| | 3514 (15)| 00:00:09 | 1| 16 |
1* 7 | TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K| 9231K| | 3514 (15)| 00:00:09 | | |
| 8 | SORT AGGREGATE | | 1| 78 | | | | | |
| 9 | MERGE JOIN | | 471P | 15E | | 14T (100) |999:59:59 | | |
| 10 | MERGE JOIN | | 10P| 616P | | 694G (81) |999:59:59 | | |
| 11 | MERGE JOIN | | 231T| 10P | | 377G (64)1999:59:59 | | |
| 12 | SORT JOIN | | 334T| 11p| 28P| 377G (64)1999:59:59 | | |
| 13 | MERGE JOIN CARTESIAN| | 334T| 11p| | 140G (14)1999:59:59 | | |
|* 14 | HASH JOIN | | 989M| 23G| 534M| 96010 (38)| 00:03:56 | | |
| 15 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | | |
| 16 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485B_6A66C42E | 22M| 1111M| | 16808 (12)| 00:00:42 | | |
| 17 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | | |
| 18 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485B_6A66C42E | 22M| 1111M| | 16808 (12)| 00:00:42 | | |
| 19 | BUFFER SORT | | 337K| 4286K| | 140G (14)1999:59:59 | | |
| 20 | VIEW | | 337K| 4286K| | 142 (14)| 00:00:01 | | |
| 21 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485C_6A66C42E | 337K| 3956K| | 142 (14)| 00:00:01 | | |
|* 22 | SORT JOIN | | 337K| 4286K| 12M| 844 (14)| 00:00:03 | | |
| 23 | VIEW | | 337K| 4286K| | 142 (14)| 00:00:01 | | |
| 24 | TABLE ACCESS FULL | SYS TEMP_OFDA7485C_6A66C42E | 337K| 3956K| | 142 (14)| 00:00:01 | | |
|* 25 | SORT JOIN | | 22M| 277M| 855M| 65084 (16)| 00:02:40 | | |
| 26 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | | |
| 27 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485B_6A66C42E | 22M| 1111M| | 16808 (12)| O | | |
|* 28 | SORT JOIN | | 22M| 277M| 855M| 65084 (16)| 00:02:40 | | |
| 29 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | | |
| 30 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485B_6A66C42E | 22M| 1111M| | 16808 (12)| O | | |
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Transaction Size 3:3)

WITH ed AS (SELECT object_id, element_id, element_name, element_type, useid

FROM pmcm.element_detail

WHERE element_type = 'CELL'

AND current_ind = 'Y'"),

mnh AS (SELECT parent_id, object_id

FROM pmcm.mark netw_hierarchy

WHERE current_ind = 'Y'

AND hierarchy_ type = 'NETWORK'

AND parent_type IN ('BSC', 'RNC'))
SELECT COUNT (*)
FROM ed el_1, ed el_2, ed e2_1, ed e2_2, mnh hl, mnh h2
WHERE el_1l.object_id = hl.parent_id AND el_2.object_id = hl.object_id
AND e2_1l.object_id = h2.parent_id AND e2_2.object_id = h2.object_id
AND el _1l.element_name = e2_1l.element_name
AND el 1l.element_id = e2_1l.element_id
AND el 2.element_name = e2_2.element_name
AND el 2.element_id = e2_2.element_id
AND el 2.useid LIKE '*%'
AND e2_2.useid NOT LIKE '*%';
| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 1| 214 | | 100K (6)| 00:04:08 |
| 1 | HASH UNIQUE | | 1] 214 | | 100K (6)| 00:04:08 |
|1* 2 | HASH JOIN | | 1] 214 | 12M| 100K (6)| 00:04:08 |
| 3| PARTITION HASH ALL | | 337K| 9231K| | 3514 (15)| 00:00:09 |
|* 4 | TABLE ACCESS FULL | MARK NETW_HIERARCHY | 337K| 9231K| | 3514 (15)| 00:00:00 |
|* 5 | HASH JOIN | | 207K| 36M| 22M| 95860 (6)] 00:03:56 |
| 6 | PARTITION RANGE ALL | | 586K | 15M| | 16233 (2) | 00:00:40 |
| 7 | TABLE ACCESS BY LOCAL INDEX ROWID | ELEMENT DETAIL | 586K | 15M| | 16233 | 22:22:2? |
|* 8 | INDEX SKIP SCAN | ED_ET_TECH_CI | 586K | | | 12791 (1) | 00:00:3? |
|1* 9 | HASH JOIN | | 207K| 31M| 22M| 77982 (7)] 00:03:12 |
| 10 | PARTITION RANGE ALL | | 586K | 15M| | 16233 (2) | 00:00:40 |
| 11 | TABLE ACCESS BY LOCAL INDEX ROWID | ELEMENT DETAIL | 586K | 15M| | 16233 | 22:22:2? |
|* 12 | INDEX SKIP SCAN | ED_ET TECH CI | 586K | | | 12791 (1)] 00:00:?? |
|* 13 | HASH JOIN | | 179K | 22M| 12M| 60372 (8)] 00:02:29 |
| 14 | PARTITION HASH ALL | | 337K| 9231K| | 3514 (15)| 00:00:09 |
|* 15 | TABLE ACCESS FULL | MARK NETW_HIERARCHY | 337K| 9231K| | 3514 (15)] 00:00:2? |
|* 16 | HASH JOIN | | 184K| 17M| 10M| 55886 (8)] 00:02:18 |
| 17 | PARTITION RANGE ALL | | 184K| 9008K| | 37137 (8)] 00:01:32 |
|* 18 | TABLE ACCESS FULL | ELEMENT_DETAIL | 184K| 9008K| | 37137 (8)] 00:01:32 |
| 19 | PARTITION RANGE ALL | | 576K | 28M| | 17383 (8)] 00:00:43 |
|* 20 | TABLE ACCESS BY LOCAL INDEX ROWID| ELEMENT DETAIL | 576K| 28M| | 17383 (8)| 22:22:22 |
|* 21 | INDEX SKIP SCAN | ED_ET TECH CI | 583K| | | 13939 (9)] 00:00:35 |
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Doyl [SELECT BRICSSON_CSCORE EOS AS TABLENAME, sumdsy, CASE WWHEN percert{tummarisad_ontime_coount, (ontime _coumabe_court), 2) = 100 THEM 100 ELSE parcent{fusmartssd_ortima_court, (onliss_court-lsle_count), 2) BND
parcent_of_culorll, case when 1 00-percandl summmerizec_onliee_count, fondime_count-late_count), 2) <0 Then O etes | 00-percent] summarnsed_ontims_count, (ontise_count-late_count), 2 end percent _of_culodd_nol _sumessd,

e cont] SUmMATSSd_onbims ol ontime_colntHabe_colnd, 2ipercentnogs_of_{obal_bywSam, porcenklsummanised_ontimg_count +Susmarisad_iaste_count, ordime_count+iste_count, 2) curment_percentage, orbime_count ke _count
current _raw_slements, summarised _ontime_countssummarised_iste_count current_sumimany _elements, summanised _onbime_cound-sumenarised |abe_court SUM ELENERTES ATSAM, Iate_count iate_rae_slements, ontime _count-
iaie_count svadable st oulodd, percentnum _od_sumrows, num_of_rows, 2 sccuracy from [ select count{distingd case when truncidabetime_ins, 'mi7) > trunofsysdate+ 324 then MSC end) lele_court, counb{distinct case when
tronc(daletime_ire, i)« rencdsy Sdabe)e 324 then MEC and) ontime_cound, cound (%1 mum_of_rowc Trom ERICSS0M_CRCORE BOS whers defelims betwosen truncisyodale)] and frunc{sysdabe) 1 2480 Irad, | skt

mac] clabetime)sumciay, countdestine case when fruncstetime_ing, 'm = buncsysciate)+ 724 then MSC end) swemenarised_labe_count, counb(chstinct case when iruncldatetime_ins., 'mi) < nuncis yeoale)+ 724 then MSC end)
SUTnarind_onbime_cound, suem{aniries) nm_of _sumiow's from ERICESON_CSOORE ECS DY wihend diletiens = frunc{eysdabe)-1 euent union ol SELECT ERICSSON_CROORE MSLSTATE AT TAELEMAME, sumalay, CATE WHEN
percent{ summarnsed_ontime _count, (ontime_count-iate_count), 20> 100 THEM 100 BLEE percent| summarised_ontime_count, (ongime_count-labe _cound), 2) END percend_of _cuiodf, case when 100-percent| summarized_ontime_count,
ortime _count-labe_court), 3) < O then O slze 1 00-percent( summarized_antime_count, (ontime_count-lste_cound), 2) end percent_od_cubaff_nol_summed , percent{summarnised_onlime_count, ontime_count +iste_cound,
percentage_of_bobal_breSam, percant] summarized_onlime_sount+summanised_ale_count, onlime_sourtsale_court, 2) current_percentage, ontime _couni+ale_counl curmend _raw_slemanis,

LT R ONme _COLIng + SUEnmanssd_1ate _Colind CLITENE _SUmeTdey _ekemarie, SUnmancad _ontime _Colnt-Sumimarised_lsle_count SUM_ELEMENTS_ATSAM, late_cound ate_raty_slements, onlieme_count-lsle_count svadable_al_catodr,
percentinuem_of_Sumecey's, mam_of_rovdes, 20 nccLracy ingm [ sebec] coungstingt cose wwien truncoadetime:_ing:, mi') = unc] siesdala)e 2024 then MSC end) babe_cound, Colnd(distinct cose when truncy(def et _indg, i) <

trunc sysdate)+ 3024 then MSC end) ontime_count, count (%) num_of_rows from ERICES0N_CSCORE MECSTATS where datetime bebwesn fruncisysdate)-1 and truncysysdabe)-1.2480 wrawt, | select madatetims sumday, countidist incl
case wehen runcidatetime_ins, m‘}:trer:lf:rsdcll:]+?El1l‘cﬂluﬁlf end) summarised_lale_court, count{disting case when truncidatetime_ins, 'mi%) = trunc(sysdate}+7 124 then MSC end) summarised_ontime_count, sum(entries)
ream_of_gsufirdnws irom ERICSS0N_CECORE MECETATS DY whre dateline = 'Il'll‘tfi-'\.\‘sdﬁ.ﬂ 1 el umion all SELECT "ERICES0N _CECOORE MTRAFTYRE' AS TABLEMAME, sumday, CASEN'E\IM&HISUM&FSHJM Lok,
Corgime _cound-tabe_couard), 20 = 100 THEM 100 ELSE panceni{sunmartsed_ontims_cound, (onties_count-lele_count), 2 BMD percent_of_culor, cage whn 100-percentsurmmeanisesd_ontims_courd, (onlime_count-late_count), 20 <0 1hen 0
el 100-percentsummarsed_ontime_count, (ontme_cound-labe_count), 21 endd percent_of_cuball_not _summed, percenll sLenmansen _ontime_count, ontime_count+abe _count, Zpercentages_of_1obal_bySam,

percent summansed_ontime _count +summarnsed_labe_count, ontime_count+labe_cound, 2) cuerent_percentage, ontime_count+iate_count current_rae_slements, summansed_ontime _count+summarised_late_count

ourrend _sumimany _slemants, summarised_ontime_count-summarised als_court SUM_FL EMENTS_ATSAM, Iate_count lade_raw _slements, ontime_cound Jale_court avallasble s _cubal!, percent(num_of_sumrows, num_od_rowas, 23
Securacy from [ Select counlidsling case when trunc{dabetima_ing, i) = IrunclSyedabe 1+ 3024 than MSC erdd) e _count, count{dstine case when fruncldabetime_ing, i) = runc{Sysdate)+ 324 then MSC end) antime_counl | court ()
riuem_of_rovets inom ERICSSON_CSCORE MTRAFTYPE where dafelimes between bunclsysdate)-1 ared troncisyedabe). 1 OG0 jravwd, [ select ool st oy, countidistinct cage swhen trancidaletime_ine, i) = tunc(syedabe)s 724
then MSC encl) susmmartssd_iate_count, counl{@stinct coge when truncidstetime_ing, i) « tnunc{sysdate]s 7029 then MSC end) summansed_ontime_count, sum(entries) num _od _sumioses Trom ERICSS0N_CS00RE MTRAFTYPE_DY
wherne datetime = tfrunclsysdate)-1 Jpumt union all SELECT BRICSS0N_GERAN CELLGPRE" AS TABLENAME, sumday, CASE WHEN percent| summarised_ontime_count, (onfime_cound-labe_count), 2) = 100 THEN 100 ELSE
percent{summansed_ontime_court, (ontime_court-lale_count), 2) BMD percent_of _cutof!, case when 100-percentisunmansed_ontime_court, (ontime_count-late_count), 2) = 0 then 0 else 1 00-percentsummarnised_ontims_count,
crtme oo bee_court), 31 end percert_of el _rol_surtmed, pecendi tummansed _orlirte_count, omlime_courteiabe o, Ziperceriaig_of folal_bySam, percentlmummariesd _ortemne_coons suemarted _|ste_coud
ortime_countsiate_count, ) curment_percentage, onbime _cownt <iafe_count curment_rers’_semenl s, SUmmanissd_ontime _count+summarisd_jabe_coun cLrTent_summany _slements, SUmmane:d_ontime_count-surmmariced_lsle_count
SUM_ELEWENTS_ATSAM, Inte_cound Iafe_ravw_sliements, onlime:_count-inde_count srvndable_al_culodd, percentinum _od _sumiowes, num_of_rows, Z) eccuracy from [ sslect counb{ckstingt case when tnunc)d abetime_ing, i) =
truncisysdatel+ 224 then BSC end) labe_cound, countidisbingt case when truncidatetime _ing, 'mif) < fruncisysdate)+ 2724 then BSC end) onfime_count, count () num_gd_rowes from ERICESON_GERAN CELLGPRS where dabetime between
trunc(sysdate)-1 and buncisysdate)-1 248D Jrawd, | select maddatetime e umdsy, count(distinet caze whan truncdatelimes_ine, 'mif) = brunclsysdaste)+ 724 then BEC and) summansed_lsbe_count, count| distirct caze when
tronc(daletime_ire, i) -« runclsy Sdabe)s T2 than BSC and) surmmarnisad_ontime_cound, suseriries) num_of_sumrows o ERICES0N_GERAN CELLGPRS DY wisrs dabetime = lruncsysdaba )1 Jtumt unish sl SELECT
(ERICSSOM_GERAN CELLETATS A% TABLEMAME, sumday, CASE WHEN percentlsiummanissd_ontime_count, (ontimes_count-tabe_county, 20> 100 THEW 100 ELSE percendl surmmesisecd_onlime_oount, (ontime_count-late_cound), 2) END
percent_of_cutol, case when 1 00-percentl summarnsecd_ontime_court, fontime_count-iate_count), 20 <0 then O stse 100-percent summarnsed_ontims_count, (ontime_count-late_count), 20 end percent _of_culodd_ncl_surmemed,

percent summansed_ontimes _court, onbime_count+Hate cound, Zperceniage_of_fobal_bySam, percent]summarized_ontime_count+summarized_iste_count, ontime_count+isle_count, 2) current_percentage, orbime_counf+iabe _count
ourrend_raw_slements summarised_ontime_count+summarised_lste_count current_summarny _elements, summarised _onbime_cound-sumemarised _abe_court ZUMW_ELEWMENTE _ATSAM, Iste_ count lale_raw _slements, ontime_count-
jale_count svaidable_sl_culoli, percsniinum_ol_tumrows, ium_ol_rows, 2) scourscy from | seect courtidisling caze when truncldsbstime_ing, i) » Inunc{sydste)+ 304 then BSC end) labs_courd, countdistinet eate when
triancdabetime_ine, mi7) < iruncdsy sdabed= 324 than BSC encl) ontime:_count, count () nun_of_roees rom ERICES0N_GERAN CELLETATS where datedime betwween uncisysdate)-1 ard tnuncsysdale)- 12460 rawd, [ sslect

e chaketima JELmaiay | ColnElcestingt chse whin Trunciiatetime_ing, 'mi) = tuncsysaate)+ 724 then B0 end) summanssd_abe_cound, counlistinct case wiien trunc{daetime_ine:, il < Sruncsysdmtie) 724 then BSC end)
summarized _onbime_cound, susentries) num_of_sumeows from ERICSSO0N_GERANCELLETATE DY whene dabefime = trunc(syscate)-1 Jsumt union sl SELECT BRICEEO0N_PECORE MaT 25 TABLEMAME sumday, CASE VWHER
pst\c,:rl.l:smnu'lsed onlime _count, (ontime_ m.rt-ld:- count), 20 = 100 THEN 100 ELSE percent] summarised_ontime_count, (ontime _cound-lsbs_count), ¥) END percend_of_cudodf, case when 'Im-DETI:E'l'ﬂ:mISEﬂ ortime_count,
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Orbme _Couni-iabe_Gounk], 2 = 0 (hen 0 ek 1 O0-perceni| Summn i5o0_onime_count, [onbme_couni-inbe_count), 21 6nd percent_of_culor]_nol_summesd, percenil Sumemnis oa_omime_count, onime_count+iais_count,
Cpercentage_od_tobal_byvSam, percent( summarized_ontime_count+summarised_ate_count, ontime_count+iale_count, 2) cunnend_percentage, ontime_count+iabe_count curr ent_raw_elements,

summarisad_ontime _count+summarnsed lsbe_count current_summary_slements, summerised_ontime _count-summarissd_lsbe_count SLH_EI.EPEHTS_ATSM Iate_count lale_raw _elements, ontime_cound Sabe_count available st cuboff,
arcani{num,_oT_Surmrowe, num_ol_rows, 21 sceurscy from ( seleck courtidisting caze whan truncidsbelime_ing, a7 » irurs(syscsbs ]34 fan SHEHD sed) lals_court, courbidistinet cage whan truncidabelime _ins, ') <
trunc{sysoate)+ 324 then SGENID end) onlime_count, count (*) num_ol_rows from ERICSSON_PSCORE W whens deletima bebwosen truncsysdated-1 and rencdsysdabe)-1,24/80 o, ( sebact mocodal atimerumdsy, countidiztinct case
oo trunci dadetime:_ing, 'mf) = tunc{sysdate]) 724 then SGSHD end) summarised_labe_count, Counb{detingt cage when trunc{dsbetime_ing, ') < trunc{sysdabe)s 71024 Sen SOSND end) pummarised_ontime_count, siemeniries)
ram_of _sumeonss from BRICES0M_FECORE M _DY where detetime = frunc(sysdabe)-1 Jsumt union all SELECT 'ERICES0M PEOORE SGENSTAT AS TABLENAME sumdsy, CASE WHEN percent|summarized_ontime_count,
n'h'rre_:nl.rl-ld:e court), ¥ = 1III THEM 1I:l:IEL5E percent{summanzed _ontime_court, (ontime_counl-lste_count), ZZIEN:I'p-ercui of _cudodf, cass when 100-percent{ summarised_ontime_courd, (ortime_countlate_court), 21« 0 then 0
bz 100=per cenb{mummarn sad_ontime_count, (ontime_count-sls_count), E]ﬁdmwi_m' cadodd_mot, d, percent(; |:-=u_trlme Counl, cnfime_cound+a 1e_count, Zpercertage_of_tofal_ErySam,

ol ST A _Ontiensd _counts siameraeisad_lale_oount, ontime_countslabe_count, 2) current_Dercenbge, orgime _count+ Ite_count cuerent_raw_ehsments, SUmmnarised_ontime_count s sLmimarsesd_labe_colnt

_SUTUTArY _elements, Summaniped_onbime_count-summarised_ate_count SUM_ELEMENTS_ATSAM, late_cound iate_raw_slements, ontime:_count-lste_count avadable_st_cutoft, percent(num_of_sumrows, rum_of_rows, 2)
sccuracy from [ select count{oistingt came when trunc(dabetima _ins, 'mif) = frunclsysdabe) 0704 than SGEMD end) iste_count, counlrdisting case when truncidatetime_ins, 'mif) < iruncisysdabe)= 324 then SGEMD end) ontime_cound,
(*)mwan_od_rovwes from ERICSS0M_PSCOORE SGSNSTAT where datelime between bruncisysdate)-1 and truncisysdate)1 2460 rawd, [ select ma(datetimesumdsy, count(distinct case whan fruncldatetime_ins, 'mil) =

NG Sy ackate )+ 7124 then SCSNID end) sumedarised_lale_coint, count{dstingt chse wien nunc@sbetima_ing, ') < irunc{zysdaba s 724 hen SEEMD end) summaribed_onlime_count, Sums(entries) niam_ol_suer ows Trom

FON_PECORE SUENSTAT_DY wher dafelime = irunc(sysduie)-1 sl union o SELECT ERICSSON_LUTRANRBS _CARRIER AT TABLENAME, sumdey, CASE WHEN perceri(sumerer e _ondime_counl, (onime_cound-Sabe_coint]),
20 100 THEN 100 ELEE percend(summerised_ontme_count, (orisme_cound-babe_count), 2) END percent_of_cutalf, case when 100-percentisummarized_onime_count, (ontime:_court- lnte_count), 31 < 0 then 0 else

ul',“p' friom | sHect Nt stinGt cisn wihen uncidabetime_ing, i) = trunc{sysdishe]s 2029 then NODES end) inte_count, count@stingd coge when tncidatstime_ine, i) « truncysy-sdube) s 3029 then NODES end) ontime_count,
(*) nwam_od _rovees from ERIECSSO0N_UTRAN RES_CARRIER where datetime betwesn frunci sysdate)-1 and frunci sysdabe)-1 2480 raet, [ selsct max(detetimeisumday, count{distinct case when trunc{defetime _ing, mi’) =

runcl sysdate 7124 then NODED erd) summarised_laie_count, count{distingd case when tuncidabstime _ins, 'mif) < fruncisy sdaba = Tr24 then MODED end) susmarnissd_ontime_court, sumnientriss) num_gd _sumross frem
_UTRAMNRES _CARRER_DY wivers daletime = (rurc(sysdale).d jumt union sl SELECT ERICESO0N_UTRAN RES_FDCHRES' AS TABLENANE, sumday’, CASE WHEN percen summarnied_onlime_court, (anlime_sount-|
g_cound], Z) = 100 THEM 100 ELSE parcent]susnmants:sd_ontime _count, (ontiss_count-lele_count), 23 EMD percent_of_cutorl, caee weven 100 g | Sz _ondime_count, (ondime_count-isbe_count), 2) = 0 Ben 0 el

&l _Sumnimary _| :Iamerls summarnissd _ortime ceurt- mlud_ld: -:\al.l'l.‘SLHjLEhENI‘S_.ATS.AM late_count leu_rw el:m:fif -:rirne court-late l:\:'.liwduble d l:u‘.ulf percentrum_af _sumrows, ram_of_rows, )

sy Trom | Selec] counlEetinet i whan buncdalstima_ire, i) = tronc{eysdeabe)s 324 than MODED and) late_cound, Sounldstinet casa when runc(deletime _ine, i) « tronc0sysdale)s 324 then NODED and) ontims _coun,

(") mian_od_rovers: from ERICSSON_UTRAN RES_EDCHRES where dabetirmes betwsen fruncisysdabe)-1 and trunc{sysdabe)-1.24060 e, { sebect masdatetime sumdey, count(@etinct cass whan truncdetetims_ine, il »
clrysclabe)+ 724 then NODEB end) summarized_lade_count, countidsting case when tunc{dabebime _ing, 'ml) < fruncsysdabels 7724 then NODED end) summarntsed_onbime_count, sumientries) num_gd_sumrows from ERICSSON_UT
QAN REE EDCHERES DY where datetime = truncsysdabe -1 Joumt union sl SELECT ERICESON_UTRAN RES HEDSCHRES' A5 TABLENAME, sumday, CASE \WHEN percent( summarised_ontime_count, (onbime _cound-labe_count), 2) = 100
Er 100 ELEE percent|surmmeariced _ortime_cound, (ortime_countsbe_count), 2) END percent_od_cubafl, usem1mmmmm courd, (onlime_court-lse_count), 2= 01ken 0 elze
D0-percenb{summarised_ontime_coun, (ontime_counteles_count), 2 end percend_of_culofi_nol _sumened, percent(summaribed_ontime_cound, ontime _count +lsfe_counl, Xpercentage_od_fotal_nySam,

e conli summarised_ontime_count+summarisecd_lale_court, ontime:_count<abe_count, 2) current_percentage, onbime _cound +iste_count curreni _raw_slemenls, summarised_onbme _cound +summansad_isbe _coun

CLITEnt _sumimany _elements, summanised_ontime_count-summarised_late_count SUM_ELEMENTS_ATSAM, labe_cound lafe_rave_slements, antime_count-late_count avalable_at_cutoff, percentirum_of_sumnonss, ram_of_rows, 2)
socuracy from [ select counl{distingt case when brunc(dateima_ing, 'mif) = truncsysdabe =124 than NODER snd) Iste_count, countidistingt case when trunc(datetime _ins, ‘'mi’) < truncisy sdate)= 004 then NODES and) onlims_count,
count (%) nurn_od_rowes from ERICES0M_UTRAN RES_HEDSCHRES where datetime between bruncisysdste)-1 and truncisysdate)1 2460 jrawd, [ select maoddabetimejzumdsy, count{distinet caze wien truncfdsbetime_ing, 'mi) »
truncisyadabe}s 7724 then NODED & ned) sumearised_lale_count, count{disting case when inuncidsbstime_ing, i « trunclsysdabe’+ 724 then NODED end) summarizsad_ontime_cound, sumieniries] num_od_sumroses Trom
ERICSSON_UTRAN RES_HSDSUHRES_DY whars dsitime = frunc(sysdala)-1 Jsumt union sl SELECT BRICSSON_UTRAN RNC_URLINF AT TABLEMNAME, sumalyy, CASE VWHEN Dorcanb{Susmmianised _onbime_colind, (ontime_coint-
ode_count), 2) = 100 THEN 100 ELSE percent(summarised_ontime_count, (ontme_cound-labe_count), 7) END percent_od_cutoff, case when 100-percent] susmarized_ontime_count, (ontime_count-iste_count), 2) < 0 then 0 eise
100-percentsummarised_ontime _count, (onlime_count-late_count), 2) end percsnt_of_culodd_not_sumemed, percent|summarised_ontime_cound, ontime_count+isfe_count, Z)percentage_od_fotal_bySam,
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percanl{sunmarnised_onlime_court+summarized_lals_court, onlime_court«sls_court, 2) current_parcentage, onlime_count+ste_counl curren_raw_slemants, summarised_ontme_count+summarnosd_lsbs_count

CLTEn] _SUmimany _elements, summarnisad_ontime _cound-Summarized_lale_count SUM_ELEMENTS_ATSAM, labe_cound ate_ravy_slements, onlime_count-iste_coun avaiable_al_ciutodl, percent{rum_of_sumninss, num_oT_rows, 2)
BCCUTRCy Trom | seiect count{istingg cade whan tuncidabebme_ing, 'mi) = fruncsysdste’s 3024 then RNC enc) Infe_count, count{dsting case when tnunc@sbetme_ing, mi) < fruncsysdabe)« 3024 thin RNG endd) antime_count, count ()
riam_of _rows from ERCSS0N_UTRAN BNC_IURLEK where dabefi me between trunclsysdate)-1 and trunc(sysdate)- 172480 e, [ selec) mac dabetime ) sumday, counbdislinet case when trunc(dabetime_ins, 'mif) = trunc sysdabe |+ 7124
then RMC end) summarised_|ste_count, counll disting case when bruncidaletime_ing, 'mif) < trunc(sy sdabels= 724 than RNC end) summarissd _ontime_count, sumnieniries) num_od_susrows from ERICES0M_UTRAN RMNC_ILRLINE_DY
revhiere daletime = frunc(sysdabe).d Jzumt union sl SELECT ERICSSO0N_UTRAN RMNC_RNCFUNC' AS TABLENAME, sumdayy, CASE VWHEN percant] summarised _ondime_count, (ontime_cound-late_count), 2) = 100 THEN 100 ELSE

e ANl SUFnmis e _onlimes _count, (ontime_count-iie_count), 2) END peecent_of_culold, cads whan 100-percand] Sumeadisoc_ontime_count, (oniime_count-abe_colnt), 2] < Dthen 0 ekse 100-percani] summsar sed_ontime_count,
ortame_cound-labe_court), 2) end percent_of_cutol_nof_summed, percend( sumemarized_ontime_count, crtime_countsiate_court, Zpercentage_of_botal_bySam, percent| summansed_ontime_countssumemarized_lale_count,
ontime_count+iate_count, 2) currend_percentage, ontime_count +iabe_count current_reaw_elsments, summarised _ontime _court+summerised ate_court currend_summary_sliemenis, summarised_ontime_count- summarnsed_jabe_court
SLHjLEPﬂi'FS_rATﬁAM laber_cowrd babe_rave_ slements crdime m.ﬂ.-l!ﬂ! ol arvaisbl _al_cudalfl, perttrt('n.lh_nf SUIMNWS, nm_nr_;m ) accuracy from { seleed countidistinet case when iruncidstelime _ine, il =

trianc v acate )+ 324 then RNC end) babe_c ount, M[MMWHMMHHH ek, N = BeunG] S ciate)+ 3024 then RMC end) ontime_colnd, count (') rum_of_rinss innm ERICSSON_LUITRAN RHC_RNCFUNG whand dabatime
Epdw ) banG{ Sysdme)-1 mred iruncysysdate)- 1 2460 o, [ select maeiatetimepumady, Courb{destingt case wien truncy daletime_ing, mr) = nanc{sysodate)+7 24 then RNG end) summariged_labe_count, counbickstingt Chee wihen
truncidatetims_ing, ‘mif) < trunc(syedate) 724 then RNC end) summansed_ontime_count, sum{entries) num_od _sumrows from ERICES0M_UTRAN RNC_RNCOFUNC DY wihere dabetime = truncisysdate)-1 Jsumt union sl SELECT
TERICSS0M_LITRAN RhC_UCELL" A5 TABLENAME, sumdsy, CASE WHEN percertsummarised _ontima _count, (onlime_count-lale_count), 2) = 100 THEN 100 ELSE percent(summarised_ontime_count, (ontime _coundJabe_court), 2) ERD
poarsanl_of_cuord, caibs wwrhem 1 00-per Sid] Surmeterised _ondime_count, (oniime _cound abs_coint], 20 = O Efan O ad 100 per Cant] Siamemarised_onlime_oounl, (ontime _countsabe_count), 20 end percent_of_culolf_rol_simmed,

L] o _pntiersd_courd, ontime_Coursiabe_court, Zipercerdpos_of_ o0 _bySem, penantsienmiaried_onlime_cound«summieised_babe count, onlime_Courgeabe cound, 2) ourent_percentege, ondime_Countsisle_count
cuTen]_ravws_stements, summarised_onbime_count +summanised_labe_count current_summany_elements, summansed_ontme_count-summarnised _late_count SUM_ELEMENTS_ATSAM, late_court labe_rew _shements, ontime_count-
lede_count svalabl &_at_owlofd, percentinum_od_sumrowes, rum_of _rows, 2) accuracy from ([ sedect count{distingd cass when buncidabetime_ins, 'mi') = fruncsysdate=3024 then RNC end) lste_count, counbidistind case when
trus(daletinms _irS, Wil < trunc( Sy bdale)e 324 1han RNC end) ortime _cound, cound (") fum _of_rews from ERICSS0N_UTRANRNC_UCELL whers dabétime bebwaen Inund Sysdate )1 and rancl et (080 i, | selec

e b atime jsumcsy, CoLnblcstingt Cage win Truncidabetime_ing, W) = inanc(rysiabe) 724 Wen RNC ered) sumesarised_lale_oount, counbldsting case when iruncéabetime_ing, w7 « inancsysoabe)s 724 hen RRC ered)
SLEmmarised_onbime_cound, sum{entries) num_od_sumeoss Trom ERICSSON_UTRAN RNC_UCELL DY whene dabetime = tnunc{sysodabe)-1 Jeumi union ol SELECT NORTEL_CSCORE BASE_OM AS TABLEMAME, sumdny, CASE WHEN
percent summarnsed_ontime_court, (antime_count-late_cound), 2) = 100 THEN 100 ELEE percentsummarised_ontime_cound, (ontime_count-late_count), 2) BND percent_of _cubol, case when 1 00-percent summarnsed _ontime_count,
ortame_cound-kabe_count), 2 = Othen 0 slse 100-percent| summarised_ontime_count, (ontime_count Sabe_count), 20 end percent _of _oulofl_rdt_summead, percant] summarised_ontime_coount, antime_count+ale_count,
psercendse_ol_lobal_ErySam, per cert] sumetaricd_ortime _counl soutmarised_late _cound, ortime_cound<ete_sount, 20 cunmed_per cardags, onlite_countede_court currerd_reew_skermerts, sumimansd_orliste_count+ surirised_
otz oot Curmeni_S1Uemimiary _ @il S, SUmmartsed_ontime_cound-umerarised_late_count SUM_ELEWENTS _ATSAM, Iate_count ate_ravw_shements, onlime_coen-iste_count avaiable_sl_culolf, percentinum_of_sumiows,
roem_of_rowes, ) acourncy from ( select countidistinct coge when truncidatetime_ins, “mi7) = truncsysdale) 2024 then MSC end) labe_cound, countdistinct case when irunc{daletine_ine, 'mi) < buncsysdele) 2024 then MSC end)
ortime_count, count (*) num_od_rewes from HORTEL _CSCORE BASE OM where datetime bebween truncl sysdate)-1 and buncl sysdate)-1 24080 jrawd, | select macd datetime jsumday, count{disting case when trunc(dabetime_ins, =i =
frunc| Sysdsta)+ 724 then MSC erel) summarisad_ste_counl, counl(distinet casas when buncidabetima_ire, 'mi7) = trune(gysdale)s 724 than MEC snd) summanzed_onlime_court, suriEsnirie) rum_o! _sumnows from

MORTEL _CSCORE BASE_COM_DY where datetime = iunc(aysdate)-1 Jsumd wion &l SELECT MORTEL _CSCORE CTSF A% TABLEMNAME, sumdsy, CASE WHEN pancentummartssd _ontime _count, (onlime_count-iste_count), 2) = 100 THEM
(100 ELSE percentsummartped_ontime_cound, (ontime_count-iale_count), 2) BND percent_of _cubof, case when 1 00-percont] summarisec_ontime_count, (ontime_count-labe_count), 2) <0 then 0 else
H00-percent(summarised_ontame_count, (ontime_court-date_count), 2) end percent_of _culotd_not_: d, percent! iped_ontime_count, ortime_count+iate_count, 2percentage_od_total_bySam, percent| summarised_ontime_c
curd+summanised _ste cound, ortime_cound+Hate_cound, 2) current_percaniages, onlime_countsisbe_count current_rae_slements, summarized_onlime_courtssummarized _ste_count currend_summary_slements,
Eummaribed_ontime_count-surmmarised_ale_count SUM_FLEWENTS _ATSAM, lste_count [ste_ravw_sements, onlime_count:isfe_counl svaiabla_sl_cutodf, percert{rum_of_sumnows, mm_of_rows, 2) scourscy Trom [ Sekec
counlEsincd cass when nancidatetims_ing, Wi = iruncisysdalels 024 then MSC and) iate_cound, count(@stinc cass wihen trnc{deletime_ines, il « inunc{sysdele)324 then MSC end) onlime_count, cound () ram_of_nows fnom
MNORTEL_CSCORE CTSF wivtng disbetim botvsin truncisysdabe)-1 and truncdsysdabe)-1.0460 et [ Sobecd micdobetimes jsumdany, countidstingt cass when trancdatetms_ing, 'mi) = Irunc(sysdatels 7124 then MSC end)
summarized_iste_count, coount{distinct case when trunc(datetime _ing, ‘'mi') < trunc)sy sdate)s 7024 then MEC end) summansed _ontime_count, sumilantries) rum_of_sumrows from MORTEL COCOORE CTEP_DY where detetime =
trunc(sysdata)-1 Joumt union all SELECT NORTEL _CSCORE CCET A5 TABLENAME, sumdsy, CASE VWHEN percent|surmmarised_ontime_counl, (ontime_courdSabs_count), 2] » 100 THEN 100 ELSE percenlsummarized _ontime_count,
(orime _countkabe_count), 2) END percent_od_cubofil, cass when 1 00-parcent{summanisad_ontime _courd, (onlime_count-late_count), 23 <0 1hen O eltse 100-pancentiZummarnissd_ontime _count, (onlime_count:lste_count), 2) end
percnt_of_catio _reok_siameresd, Py s A [SARmeman 5o _ondime_cownt, ontimg_count e s_count, 2 pencantige_ol_tofal_ErySam, percandl simemieisec_ontime:_counts summaised_se_count, ontima_countslale_count, )
cLeTerd_percandnge, ontime_countdsbe_count current_raw_glements, summensed_onfime_countssummarized lsle_count currend_sumimary_slements, summarissd_onbme_cound-sumearised_lele_count SUM_ELEMENTS_ATSAM,
jade_count iale_ravw_slements, onlime_countlate_court svaiable_st_cudofi, percentinum_od_sumrows, num_of_rows, 2) sccuracy from | select counidistingt case when bruncidatetime_ing, 'mif) » fruncisysdabs)+ 324 then MEC and)
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Jate_count, countiestingt case when truncidsbetme_ing, i) « Nenc{Eyabe)s 224 thin MSC o) orteme_cour, count (%) num_od_rows 1rom HORTEL_CSCORE CCST where dabetme between (nacizyacae)-1 ang
truncl sysoate)-172480 Fawt, | select maxdabetme ) sumday, countiiisting case when tuncidabsbme _ing, i) = truncisysdabe)s 724 then MSC end) summanssd_labe_count, count{dishnct case when trunc{datetime_ine, 'mif) <
trunclsysdabe+ 724 then MSC end) summarised_onfime_cound, sumientries) num_of_sumrows from NORTEL _CSCORE COET_DY where dabetime = trunal sysdabe)-1 jsumt union all SELECT TORTEL _CSCORE LOCATIONAREAZODE &5
[TABLEMAKE, sunddy, CASE WHEN percenlunmarnsad _onlime_count, [oflime_count-late_count), 2) = 100 THEM 100 ELZE pércent{Zummarisad_ontime_cound, (ontime _court-ale_count), 2) END percert_of_cid off, case whan
1 DD-percenb{sumenarisad_onme_coun, (onime_count-dale_count), 2) =0 ihen 0 etge 100-percen{summantsed_onime_coun, (ontime_count-febe_oounth, 2 end peecend_of_cutold_nob_sumemesd, percenbsummesr isad_ontime_coun,
ondime_countsiale_count, 2pencentage_ol_potel_brySam, percesnd ] sumemisec_ontime:_countssummarised_isle_count, ondime_countsiate_omunt, 2) curnent_pncontegs, ontims_countsabe_count current_niw_elesents,
summarized_onbme_coundrsummansed_labe_count curment_summany_slements, summarised_ontime_count-summarnsed_labe_cound SUM_ELEMENTS_ATSAM, late_count labe_raw_ekements, orbme_cound Jabe_count avallable_sf_cuboli,
percentnum_of_sumrows, num_ed_rewns, 2) accuracy from [ select counbidistingd caze when truncidabatime_ing, 'mi%) = trundsysdate)+ 3024 then MSC end) late_count, countidisting] case when truncidabetime_ins, 'mif) <
huﬁmﬂe]d.ﬁi-ﬂmnhﬂﬂ ered) crtime_caound, Sount (%) num_ed_rews from HORTEL _CSCORE LOCATIONAREACODE whers datelims between trunc{sysdate)- | et frunciiysdala) 1 2480 Jravd, | select masdatetimemumdsy,
ol 2Nt cacl when nuncldabetime_ine, 'miT) = runcsyedabe)s 724 than MSC end) summarnsed_babe_count, countdistinct case when tronc{ostelime_ing, 'mi < brunclsysodate)s 7024 then MSC end) sumemsrised_ontime_counl,
s enbrie s rm_of _sumeoes from MORTEL_CSC0RE LOCATIONAREACDDE_DY where cafetime: = truncisyedaie)-1 Jsuml unwn el SELECT MORTEL _CSO0RE MZOCP_CP A5 TABLENAME, sumd oy, CASE WHEN
percent summarnsed_ontime_court, (ontime_count-late_cound), 2) = 100 THEN 100 ELEE percentsummarised_ontime_cound, (ontime_count-late_count), 2) BMD percent_of _cubol, case when 1 00-percent summarnsed_ontime_count,
ortame_cound bsbe_court), 2) = Obhen 0 slse 100 percent| summarized_ontime_count, (ortime_count Sabe_count), 20 end parcent_of_outof_rot_summed, percent| sumerarised_ontime_count, artime_count+lale_count,
percaniage_od_pobal_bySam, percert] sumemarissd_ontime_countsummarised_late_count, onfime_countsiste_count, 20 cunmend_percanscgs, onlims_court+ae_count current_raw _skments,
sLmmarised_ontme _couni+summarnsec]_labe_cound current _sumesey_elemants, sumemiarisecd _onlime_oount-surmmansed_labe_cound SUM_ELEMENTS_ATSaM, labe_count labe_reswy_eleenenis, ontime _cound Sabe_count avalable_al_cidoff,
percent{num_of_sumrcry's, nam_od_roses, 2) nccuracy fnom [ select count{dstingd case when trunc{dabetime_ing., ') = truncsysdabe)+ 3024 then MZC enc) Iale_count, counticistingd case when tnuncdabebime _ing, 'mi7) <
trunc( syscate + 124 then MEC end) ontime_count, count () num_cd_rows from NORTEL_CSCORE MECCP_CP where dabatime betwaen truncsysdate)-1 and trunc| sysdate)-1 724080 rawd, | select maosdabetime ) sumday | count]disting
caze wihen truncidstetime_ing, 'mi7) = lrunol Syscdate’ 724 then MEC erd) summarised_ste_count, countdi=tinc cats when runcidatetime_ine, 'mi7) < trunc{sysdale)=7124 than MEC end) summarnsed_ontime_c ount, sumienries)
riuen_of_gumeonss Brdem MORTEL _CSCORE MESCCP _CP_DY where dabetime = runc(sysdste)1 Jeumd urion all SELECT MORTEL _CRCORE MSCCF A% TABLEMAME, suselary, CASE WHEN percent]summarisad_ontime_count, (ontimse_count.
fade_count), 20 = 100 THEN 100 ELSE percentsumearised_ondime_count, (ontime _cound-labe_count), 2) END percent_od_cabolf, case when 100-percentlsiemmanissd_ontime_cound, (ontme_count-lsle_count), 23 < 0 then 0 size
00-percent(summariped_onbme_cound, (ontime_count-late_count), 2) end percent_of_culodd_nob_sumened, percertsummarised_ontime_count, orgime_count+iasfe_count, Zpercentage_od_tobal_bySam,
percent(summarnsed_ontime_count+summarised_late_court, ontime_count+iate_court, ) current_percentage, ontime_cound+isfe_count current_rav_slements, summarised_ontime_count+summarnsed _lsbe_count
currer_summary _slsmenis, summarissd_ortims_count-summarised_lale_counl SUM_ELEMENTS_ATSAM, labe_cound Iste_raw_slemenls, anlime_count-lste_coun] avalable_si_cifioll, percentrum_of_sumrows, pum_ol_rows, 2)
Ccuracy from | selec counlidsting cass when uncdaletima_ins, i) = truncisysdalel= 3024 than MEC end) ate_cound, count(distinc cass swhen nancideletios_ine, mi7 < nunc{sysdale)e 3024 then MSC end) ontime_count, count (')
rieEm_of_rorwes inem NORTEL _CSCORE MZCCP whare datatime Estwaen truncsyvsdie)-1 and tnunc( sysdae)- 12460 e, [ seect maqdatetime)sumaay, coLmbidsing Case when tnuncldatelime_ing, ') = tnndc(s vaoate)s 724 then
MEC encl]) summarised_iate_cound, countidistingt case when trunc(datetime_ing, ‘mi') < trunclsysdateds 724 then MSC end) summarnsed_ontime_count, sumientries] num_of _sumiovws trom MORTEL _CSCORE MSCCP_DY where datetime =
trunc(sysdate)-1 Joumt union all SELECT MORTEL _CSCORE TRKGRP AS TABLENAME, sumdsy, CASE WWHEN percent{summarised_ontime _cound, (ontime _court Jabe_count), 27 = 100 THEN 100 ELSE percent summarised_ontime_count,
ortime _counddabe_count), 21 END percent_od_cubalfl, case when 1 0D-percentsummanisad_ontims_count, (onlime_countlste_count), 2 < D1ken 0 slse 100-perceniizummanisesd_ontime_count, (onlime_count-lste_count), 2) &nd
e Cand_of _ ot _nedl_giametesd, perCani(Sumenarised_ontime_cound, ontime:_coundslafe_count, Dpencentags_of_botel_EreSaim, percanil sumeTarisec _onlime_oounts sumimanised_lsle_count, ontime_countslale_opent, )
LRl _percendnge, ontme_countsiabe_count curment_rvw'_slements, summaeisec _ontime_opunbesummarisec_inle_count cunmen] _Summany_siemsnts, Summartsed_ontme_cound-sumesarised_lale_count SUM_ELEWENTS_ATSAM,
Jade_count lale_rav_slements, ontime _count-late_count avaiable_st_culof, percentinum_od_susrows, num_of_rows, 2) accuracy from [ select counidistingt case when truncdatetime_ing, 'mi) » fruncisysdabe )+ 324 then MSC end)
lade_count, count{dsting case whén truncidabstime_ins, 'mif) < frunclsysdaba)«+ 32 then MSC end) ontime _cound, cound (%) num_of_rows from BORTEL _CSCORE TRKGRP where dateli me betwssn fruncisysdate)-1 and
truar S yvachate )1 2480 it | 2elact masr dabelimasumdayy, counl{lztingd cass when tunc{dabatime _ing, i1 = frund{2ysealai= T2 hen MSC and) summannsasd _laba_count, count{distined Ccase whan iruncfdatetisne_ing, i) =
trnclsvgoate )+ 724 hen MEC encl) summarised_oniime_cound, Saslentries) num_ol_suemeovws Trom NORTEL _CSCORE TRHGRP_DY whwre dabefime = runcisyseabed-1 et union s SELECT HORTEL _CSCORE VLRE' AT TABLEMAME,
ey, CASE WHEN percent(summarised_ontime_count, (onbme_cound -iabe_count), 2) = 100 THEN 100 ELSE percent] summanised_ontime_count, (ontime_count-late_count), 2) ENDs percent_of_culodf, case when
100-percent{summarised_ontime_cound, (ontime _countdate_count), 2) < 0then O else 100-percent{summarised_onbime_cound, (ontime_count-late_count), 2) end percent_of_culodf_not_summed, percent{ summarised_onfime_count,
ortime_count+ale_count, 2percentage_of_batal_boySam, pércant] summarized _ontime_countssummarised _ste_count, ontime_oounl+late_count, 2) currend_percantags, ontime_countHiabe_count current_renw _elesnents,
rimaritad_ontime _count+ sumimansed labe count current _surmmeaey_skments, summarised _onlime_oount-summaned_labe count SUM_ELEMENTS _ATSAM, lele_count e riw_eleeneris, oniime_cound Bale_court availsbie sf cudalf,
PerCRniNU_OT_SUMecrs's, NM _0d_Foss, 2) SCcLracy fnen ([ select counb{ckstingt case when tnuncldabetime_ing, ) = trunc(sysdabe)s 324 then MSC encl iste_count, oount(d istinc] case when fruncldsbetime_ing, i) «
trunc{sysclabe) 2024 then MSC encl) ondime_count, count () num_cd_roees from NORTEL _CSCORE VLIRS where dabetime bebween trunc{sysdate)-1 and buncisysdate)- 12460 Jraed, [ select macg dabetime)sumday, count{distingd case
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feeFrani I e _TeE, TR = HICL & B ST ST TS eT e _COUE, GO DRl CAEE w1 U Qo elres s, 118 = LruR ] Sy e 1+ 1 T2 1w ol ETrd ] SUrTrers (50 _Ce AT _COun, S ST R
ram_0f_giamnaores frpm MORTEL _CECORE YLRE_DY where datetim = fruncisyedmte)-1 el union o SELECT NORTEL_PSCORE GRCGMMW AT TABLEMAME, sumday, CASE WHEN peeCanl] s smimrised _ontiere _Coirnk, (pnfime_count-
Jate:_count), 20 = 100 THEN 100 BLSE percent] summarnised _ontime_count, (ontime_count-labe_count), 2) END percent_of _cutodt, case when 100-percent summarised_ontime_count, (ontime_count-labe_count), 2] < 0 then 0 else
Hi0-percent] summarised_ontime_cound, (onbime_cound Jabe_count), 2) end percent_of _cuo_nof_summed, percent] summarnsed_onlime_count, antime_count+abe_count, Xipercertage_of _folal_bySam,

percanll sunmanisd_onlime_court+summarized_kabs_court, onlime_court+labs_count, 2) currert_percartags, anlime_counl«lals mmmﬁ_rm abunanis, simmisad) _onlime_courlssummarnised_lale_sount

AN _SLETTary el s, Summarised_oniime_count-summdeised_babe_count SUM_BLEWMENTS _ATSAM, |ste_count lae_ras_ebemerts, ontime_count-abe_count svalabie st cofof!, percend[num_of_Susnio we, num_ol_rows, 2)
MCCrRcy from [ Sedect Count{dstingd case when fruncldabetime_ing, i) = truncleyscabe)« 3024 then SHEN end) ise_count, countioistingg caes wihen tnunc{dsbetime_ing, 'mi7) « frunc{eyscabe)« 04 then S0SM end) ontime_count, count
) nuam_od_rovers from HORTEL_PSCORE GS0GMM whene dabebime between trunc] sysdabe)-1 and trunc sysdate)-1 24880 rawt, | select mao dabetime ) sumdary, count{distingt case when truncdatetime_ins, ) = truncl sysdate)+ 724
then SEM and) summansed _late_count, count{dishingt case when trundldatetime_ing, 'mi’) < truncl sy sdate)+ 724 than SGEN end) summarized _ontime_count, sumisntres) rum_of_sumraws from BORTEL _PSCORE GSCCMM_DY where
datetime = trunclgysdala)-1 Funl union al SELECT NORTEL _PSCORE GECEM_ACT A% TABLENAME, sumdsy, CAEE YWHEN percert]Surmmarised_ortime_counl, (oniime _coun baba_ceunt), 2) = 100 THEN 100 ELSE
parcontsLenmansesd_ontims_count, (onlime_count-late_count), 20 BND percent_of_cibol], caee when 1 00-peecenll sLsmnmarised_ontime_count, (ontime_count-lste_count), 2) = 0 then O aiee 1 00-pancent sienmanessd_ontims_count,
onbane_cound-labe_cound), 20 end percent_of _cuba™_nod_simmed, percent] summarnsed_ontens_count, ontime_countsiabe_count, Zpercentage_af_fotel_bySem, percentiaummartsed_onime _count »summnnsed_iabe_cound,
ondime_count=lale_count, 2) current_percentage, onbime_cound +iate_cound current_raw_slements, summarised_onbime_count+summansed _labe_cound current_summary _skements, summarnsed_ontime_court-summarized _late_count
[EUM _ELEMENTE _ATSAM, late_cound Isfte_raw_slements, onlime_court-lste_count svalable_st_odedf, percentinum_od_sumrosns, rum_of_raowes, 2) sccuracy rom [ select counlidistingd caze when trunc(dabstime_ins, 'mif) =
fruncisyedate)+ 3024 then 2GSN endl) lale_court, court(isling] caze s troncidstetime_ing, w7 = runcgyedste)+ 3024 then S0SN ercl) cntime_count, Sound (%) nun_s_rows from NORTEL_PSCORE GECEM_ACT whers dalelises
beedvasnn brunclsysdate)-1 and tnuncsysdabel-1 24060 Jrawed, [ st macofdel ety countidistnct case whan trunc{daletime_ine, miT = inunc]sy-sdale)e 724 then S0SN end) summarisecd_isbs_count, coumt{destinct case when
truncidatetime_ing, 'mi7) < frunc] sy sdate]e 724 then SGEM end) summansed_ontime_count, sumientries) num_of_sumrovws from NORTEL _PSCORE GSCSM_ACT_DY where dabebime = truncisysdabe)-1 Jsumt union ol SELECT

MHORTEL PSCORE GEOSH AS TABLENAME  sumdsy, CASE WHEN percent( summarised _ontime_count, (orfime_count-lsbe_count), 2 = 100 THEN 100 ELSE percentsummarisad_ortime _count, (ontime_court-late_count), 2) BMD
parcent_of_eulol], case when 100.percant] summarised_onlime_court, (antime_count-lste_count), 2) « 0 then 0 eloe 100.pancant{dummanzsd_onlims_court, (onlime_count.lste_sount), 2) end percent _of_cufioff_nol_surmmed,
pearcanllLenmartied_ontims_count, ontime_count+iabe_count, Zpercantace 08 _1obsl_by'Sem, percent{summanised_ontime_cound+summantsad_bate_cound, ontime_count <ate_count, 20 cunnend _percaniags, onlime_colnt+iabe _count
e _rivey_slaments, sumeeriseod_ondime_countssummarised_lafe_count ciimend _suminary _semend s, suemmanissd _ontime _colind-sumearizec_labe_count SUM_ELENENTS_ATSAM, Isfe_count Inle_raey_sdemants, onliems_coint-
Jate_count svadable_at_culodd, percentinum_od_sumrorsrs, rum_of_rows, 2) accuracy from [ select count{distingt case when trunc(dabetime_ing, ') = truncisysdabe 1+ 3524 then SGSN end) late_count, counl{distingd case when
truncdatetime _ins, 'mif) < trunc]sysdabels 124 then SGEM and)) orbime_count, cound (*) rum_of _raws from BORTEL _PSCORE GECTM where datetime between runclsysdate)-1 ard trunc(sysdate)- 12460 jraed, [ select

e catetime s umdsny, courtidistinct case whsn truncldstelime_ing, 'mi7) = runc(Syodste)+ 724 then SGEN end) summarised_late_count, cour{dzlined case when truncidabstime_ing, 'mi7) < Irunc(Sysdate)+ 724 then SGESN and)
rumnarisad_onbime _cound, susentries) nomn_ol_sumeow's from BORTEL_PSCORE GRCEM_DY where dafetime = trunc{3ysdalel-1 il union all SELECT MORTEL _PSCORE GEDSTATS' AS TABLENAME, sumday, CASE WHEN
peeercani] SLEnmaressd_ontime_count, (ontime:_count-inte_count), 2= 100 THEN 100 ELSE percand(sumenarisocd_ontima_count, (onbime_count-labe_colind), 2) END percend_ol_cifodf, cags when 100-parcent{summarizsed_ontime_count,
ortame_cound-dabe_cound), 1) < O then O slge 100-parcent] summarized_ontime_count, (ontime_count-lste_cound), 2) erd percert_o 1_cutoff_not_summed, percentsummanised_onbime_cound, onbime _count Hate_cound,
[percentage_of_tobal_bySam, percant| summarized_ontime_countssummarised_|ale_count, ontime_countsals_court, 2) current_percentage, ontime _cound+aie_counl curment_raw_slemants,
HurrnariSad_ontime _cound s susmansd_labe _cound current_sumemary _skemenis, sumimassd _onlimes_count-Summanised_ste_count SUM_ELEMENTS_ATSAM, labe_courd lste_raw_slemenls, ondime_countlste_count svaiabla_sl_cutodd,
s Al DR _OT_SUmMmnoesss, NUm_oT_rosws, 2) ACCiiracy Inom i sakst colmt(ckstinct case when trinc{lad efime_ing:, i = buncisysoale)+ 324 then SOSN and) kabes_count, colmtitksting case: when trencoatetime_ing, 'm) <
truncisysdste)+ 224 then SGSN encd) cndime_count, count (") niem_ot_rowes from NORTEL_PROORE GEDGTATS whene dabefime betwepen tnanc{sysoate]-1 and tuncisysdne)-1724.60 rasg, | select mae dabetime)sumady, Count{detin
case when fruncidatetime_ins, 'mi‘) > brunclsysdate)+ 724 then SGEN end) summarized_isle_count, count{distinct case when trunc(dabetime_ins, 'mif) < truncl sysdate)+ 7 24 then 265N end) summarised _onbime_cound, sumientries)
rrum_af_surmngws from NOHTEL PESCORE GESDSTATS _DY where dabstime tbl.ru:[:ﬂddz] 1 :Isu'rl
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Large Database Challenges '

= All of these different technologies are marvelous

= They require organizations to spend huge sums of money
on what is marketed as new and better

» They demand that IT professionals be flexible and learn new
skills
= But yet the challenges from the 1970s and 80s still
exist unchanged
= |s it stable?
= [s it secure?
= Can you back it up and recover to a point-in-time?
= (Can you guarantee business continuity?

= The conflict is between new technology whose
benefits are theoretical and the uncertainty deploying
It creates
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Large Database Challenges l

Most of the interest in the new schema-less
databases comes from developers that have no
Interest in learning about databases and have no
Interest in operations.
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Large Database Challenges ’

» |s there a pool of people that can design for it?

» |s there a pool of people that can develop for it?

» |s there a pool of people that can run it in operations?

» |s there a support organization that knows it?

= How stable is the company selling it?

» How many years of experience does anyone have
with it?

= How secure is it? Can it meet regulatory and
governance requirements?
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Partitioning

24 hours = 24GB
48 hours = 48GB

e b B B o B B o B B o o . o o o o

Query one day's data noon to noon: Save 50% of FTS I/O

>V v OOy

Query one hour's data: Save 96% of FTS I/0

e B B B B B B B B ) o o o o o e Ry Ry Ry N
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Repeating Issue: Unannounced Loads

ASHPCE1D

MMDD 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

0804 0 0 0 0 0 0 0 0 0 0 0 0 5 32 18 65 91 13 12 20 84 9 14 9
0805 137 112 26 27 141 17 21 9 85 13 21 17 96 23 23 24 91 13 11 21 86 11 14 9
0806 151 111 21 24 96 41 50 14 84 22 20 22 91 18 17 18 92 24 10 11 83 9 14 20
0807 139 100 32 30 99 43 49 19 105 17 31 14 76 23 27 25 111 20 15 18 86 13 13 10
0808 145 99 29 30 109 52 48 11 102 25 47 24 101 23 20 23 117 31 30 16 91 12 11 9
0809 123 83 65 37 93 17 25 10 102 23 44 25 111 37 24 29 98 19 29 16 92 16 15 9
0810 169 120 52 32 125 58 38 9 109 17 26 14 104 13 17 15 93 13 16 11 61 10 10 9
0811 107 82 51 34 85 17 22 10 73 10 12 11 92 32 13 69 65 11 11 10 60 9 12 9
0812 149 121 26 15 70 16 24 11 95 34 15 18 34 67 21 21 87 11 13 9 77 9 14 9
0813 115 76 55 56 27 9 9 9 11 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0

What patterns do you see in this data?

Daniel A. Morgan | damorgani2c@gmail.com | www.morganslibrary.org

Challenges in a World of Large Databases and Business Intelligence Presented: University of Manitoba CS - 23 October, 2014



Repeating Issue: Unannounced Loads

ASHPCE1D

MMDD 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

0804 0 0 0 0 0 0 0 0 0 0 5 32 18 65 91 13 12 20 84 9 14 9
0805 137 112 26 27 21 9 85 13 21 17 96 23 23 24 91 13 11 21 86 11 14 9
0806 151 111 21 24 50 14 84 22 20 22 91 18 17 24 10 11 83 9 14 20
0807 139 100 32 30 49 19 105 17 31 14 76 23 27 20 15 18 86 13 13 10
0808 145 99 29 30 109 52 48 11 102 25 47 24 101 23 20 23 117 31 30 16 91 12 11 9
0809 123 83 65 37 17 25 10 102 23 44 25 111 37 24 29 98 19 29 16 92 16 15 9
0810 169 120 52 32 58 38 9 109 17 26 14 104 13 17 15 93 13 16 11 61 10 10 9
0811 107 82 51 34 17 22 10 73 10 12 11 92 32 13 69 65 11 11 10 60 9 12 9
0812 149 121 26 15 16 24 11 95 34 15 18 34 67 21 21 87 11 13 9 77 9 14 9
0813 115 76 55 56 9 9 9 11 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0

What patterns do you see in this data?
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Computers Are Not Humans (1:4) '

= Computers are not humans and tables are not paper
forms

= This table will be accessed by person_id or state: No
one will ever put the address2 column into the
WHERE clause as a filter

CREATE TABLE customers ( Common Design
person_id NUMBER,

first_name VARCHAR2 (30) NOT NULL,
middle_init VARCHAR2 (2),
last_name VARCHAR2 (30) NOT NULL,
addressl VARCHAR2 (30),
address2 VARCHAR2 (30),

city VARCHAR2 (30),
state VARCHAR2 (2)) ;
CREATE TABLE customers ( Optimized Design

person_id NUMBER,

last_name VARCHAR2 (30) NOT NULL,
state VARCHAR2 (2) NOT NULL,
city VARCHAR2 (30) NOT NULL,
first_name VARCHAR2 (30) NOT NULL,
addressl VARCHAR2 (30),

address2 VARCHAR2 (30),
middle_init VARCHAR2 (2));
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Computers Are Not Humans (2:4)

= Proof that column order matters

CREATE TABLE read_test AS

SELECT *

FROM apex_ 040200.wwv_flow_page_plugs
WHERE rownum = 1;

SQL> explain plan for
2 select * from read_test;

PLAN TABLE_OUTPUT

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT | | 1] 214K| 2 (0)] 00:00:01 |
[ 1 | TABLE ACCESS FULL| READ TEST | 1 | 214K | 2 (0)| 00:00:01 |

~\\\\\\\\§i —— fetch value from column 1
Final cost for query block SEL$1 (#0) - All Rows Plan:
Best join order: 1
Cost: 2.0002 Degree: 1 Card: 1.0000 Bytes: 13
Resc: 2.0002 Resc_jio: 2.0000 Resc_cpu: 7271
‘\\\\\\\\Ei Resp: 2.0002 Resp_io: 2.0000 Resc_cpu: 7271

—— fetch value from column 193

Final cost for query block SEL$1 (#0) - All Rows Plan:
Best join order: 1
Cost: 2.0003 Degree: 1 Card: 1.0000 Bytes: 2002
Resc: 2.0003 Resc_jio: 2.0000 Resc_cpu: 11111
Resp: 2.0003 Resp_jio: 2.0000 Resc_cpu: 11111
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Computers Are Not Humans (z:4)

= And what is seemingly simple for a human can be
extremely expensive for a computer

» Consider what is involved in deleting a table
= Determine if the table exists

= Determine if the user has permission to delete the table
The permission could be granted in multiple ways

= Determine if there are indexes on the table

= Determine if there are constraints on the table

= Determine if there are triggers on the table

= Determine if there are view based on the table

= Determine if there are synonyms that reference the table

= Determine whether any programs reference the table

= Determine whether any object types reference the table

= Determine whether there are any locks on the table

= Determine whether any jobs reference the table

= Determine whether a table column is a LOB (Large Object)
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Computers Are Not Humans (:4) |

= Consider what is involved in deleting a table on,
= Determine whether an operator references the table
= Determine whether the table is part of a queue
= Determine whether the table has an identity column
= Determine whether the table is partitioned
= Determine whether auditing is being performed on the table
= Determine whether the table is in a cluster and which one
= Determine whether a table column is stored in a SecureFile
= Determine what tablespace space the table is in

= Now go into the data dictionary and, in the proper
sequence lock resources, perform updates and
deletes, and finally unlock locked resources
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What is Business Intelligence? '

* |n the Paleolithic period we called it "Report Writing"
* |n the Neolithic period we called it "Data Mining"

= Now we call it "Business Intelligence" because
customers will pay more for Bl than for a report

= |f you join our industry and wait 5 to 7 years not much
will change ... except the name ... and an entirely
new name will make it fresh, exciting, and more
expensive
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Business Intelligence Challenges |

» |ntegrating relational and non-relational data
» |ntegrating data from different vendors
* Producing actionable results
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Our Biggest Challenges Have Not Changed
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ntpd[1339]: ntpd exiting on signal 15

step time server 10.2.255.254 offset 82.262906 sec

ntpd 4.2.2p1@1.1570-0 Fri Jul 22 18:07:53 UTC 2011 (1)

on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on

1.000 usec

interface
interface
interface
interface
interface
interface
interface
interface
interface
interface
interface
interface
interface
interface
interface
interface
interface

wildcard,
wildcard,

lo,
bondO,

0.

0.0.0#123 Disabled

::#123 Disabled
bond2, £fe80:

::1#123
fe80:

eth2, fe80::
eth3, fe80::

lo,
eth2,
eth2:1,

127.0.0.
192.168.0.11#123 Enabled
169.254.34.21#123 Enabled

:217:a4ff:fe77:£cl8#123 Enabled
Enabled

:217:a4ff:fe77:£cl0#123 Enabled
217:ad4ff:fe77:£cl4#123 Enabled
217:a4ff:fe77:£cl6#123 Enabled
1#123 Enabled

eth3, 192.168.0.12#123 Enabled

eth3:1,
bondO,

bond0:1,
bond0:3,
bond0:4,
bond2,

kernel time sync status 0040

ntpdate[12406] :
ntpd[12408]:
ntpd[12409] : precision
ntpd[12409]: Listening
ntpd[12409] : Listening
ntpd[12409]: Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409] : Listening
ntpd[12409]:
ntpd[12409]:

frequency initialized 0.000 PPM from

169.
10.2.

10.
10.
10.

10.2.

254.139.181#123 Enabled
78.11#123 Enabled
2.78.10#123 Enabled
2.78.102#123 Enabled
2.78.100#123 Enabled
2.14#123 Enabled

/var/lib/ntp/drift
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Your Biggest Challenges Will Not Change

= "Above all do no harm"
* You expect your doctor to keep current
= How are you going to keep your skills current?
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Conclusion l

= Never make an argument based on technology when
you can make an argument based on money

= Greenis good and Red is bad
= | earn to use PowerPoint well
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Thank you for your time
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