WHAT YOU NEED TO KNOW, WHEN YOU NEED TO KNOW IT.

5 Steps Toward e3000
Transition Success

Slide 1

Miaration Strateav and Plannina Eebriiarvy 2003



. __ T
hu & 8 -

-
PERFORMANCE SOLUTIONS
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Migration — Environmental Assessment

« Establish where you are today.
« How long the existing system will last?

« What are the options for the interim?
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—== EXECUTIVE SUMMARY

The purpose of this sludy is 1o evaluate the curenl syslem performance, trend recent syslem
performance, forecast the impact of the projected growth and provide recommendations. The data
colacted from August 26, 2002 lo September 1, 2002 was ullized as the baseline for the perdormance
analysis, The data collectad an August 27, 2002 was selected for further drill down of pedormance
however Augusl 28, 2002 was selectad for capacily projections.

——=—= (CPU RESOURCE UTILIZATION

Current System Analysis

Technology Hardware i
The HP 23000 928RX is current hardware technology and has no immediate issues of
obsolescence, This model of server utilizes the earfier PA Tioor model of CPU chip limiting the
configuration, relative performance growth, and expandability of the memory configuration. All
of the peripherals attached to the system also are curment technology and have no obsolescence
issuas. Chack the HP web sile for further delails, Alse, HP has announced significant rade-in
dlowances available through the end of the hardware suppont Iife of the system. HP has
annaunced that tha hardware support will last until December 2006, which is also the end of
suppart for MPE operating systems.

Technoloay Software

The MPE/iX 6.5, version of the operating system installed on the system will remain
current and supported through December 2004. As recenl as the HP World conference in
September 2002, HP continues to review the supportability of MPEGX 6.5 theough the end of
MPE hardware support, Decembear 2006, We would further recammand that you be at minimal
power patch level 2, If you are unsure of the release installed on this system, you can furiher I —
prind the flat file HPSWINFOPUB.SYS to determine the releass and date of installation. This - e
file also contains all of the individual patches, HP has potentially targeted this release as the
last aparating systam version fo support many other maodels of server that have already bean
targeted for hardware absolescence. Lund would be happy to assist you in installing the curment
patch level ralease.

PBaich Management

Thare are several very significant performance release patches applicable to the O3 release of
6.5 One of the most significant patch efforis has concentrated on the fransaction manager
(%M}, The goal has been o increase (ha frequancy of the posting and decrease the prorily of Analysis
the activity, In some emironments, customers have experienced great delays at the time of the
post activity.  This can be evidenced in saveral ways. Inferactively, you can use the 508
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Explanation of Ghart: The CPU Ullizalon by Subquaue graph shiws e baskoewn of ha CFU busy inlo he ayatam
subqueies slang wilh e percentags of CPL used lo manage memery, lhe dispalcher, and system overesd, Sub-quedes
alow the CPU o assign different prianfies o wanous tasks mauestng the CPU esawce, The 05 subgueus & typically
assgnad 0 inleraclive usars while e 05 snd E5 subquawses are wsually tor balch jobs. This allows lor an analysis of he
activity thal makes up the total usage on e system. The harizontal line et al BS percant & used o mark the beginning
Hireshakl af CPU saburalion. The weskly charl above is averaged al one dala ponl every 15 mimiles.

Figiere 8 CPU Utiizmion by Sibgueie

Looking al the workload distibution in an enlire week's worth of data_ it 1s easy 1o see that all of

Performance Advisor tool and look for the system process, PIN #11. This is the XM post. Also,
you can ook for increased actvity reactively in Pedormanca Gallery Gold, from Lund
Performance Solutions, and concentrate an the overhead category, Both of these activity levels
are directly related o the amount of “write” activity conducted by the system. Paich
management must be a routine maintenance activity. Al least twice a year, cument paich levels
should be reviewed for recent releases conceming system abors, networking, and performance.
Maintaining & proactive approach to your patch management is extremely important to the
pardormance and availability of the computer,

CPU UniNization

The current CPU load of the system is very high. The average ulilization is 80% with spikes
te 100% during the sample period. The CPU resowrce has been able 1o satisfy the current load

SAMPLE COMPANY

PaGE doF 4 Prowpet 1D # K3
COMFIDEMTIAL AND PROPRIETARY. ) 2002 Ad

schnologies, P All rights resered

the: days are similar in load, Much of the week in study showed heavy CPU ufilization with
primary =hift spikes across the 5% threshold. There is a moderate amount of DS subqueue
pracessing during the primary shiff, however the moming on-ing backup appears fo stard at
L30am and does nol complete untll = 5:00am, consider starting the backup 1 hour earller so as
to mo interfere with production. The batch activity may be interfering with on-ine users and
should be kepl loa minimum durng the primary sift. The AS and BS subgueues are lypically
reserved for Hewlett Packard aciivity. There is a high amount of system overhead that should be
analyzed and a plan pul in place in an attlempl to reduce the overhead.

Tha bulk of the eady moming batch activity is the on-ine store process. Consider schaduling
the back-up 1-2 hours earlier 1o allow for complation baefore the primary shift.

SAMPLE COMPANY

PAGE 120F 12 ProsecT D # XX
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CPU Utilization Forecast/Trending Comparison
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® # % File Space Utilization  ® =
---—-Used--- ---pvail--- --Max ®--- --------Contiguous Free Space--------
Dav  Trans Perm Trans Perm Trans Perm  Largest <100 <1000  <10K <100K 100K+
TU1AEEK 210k ok Tdom' T 7e" " 18t 11530816 17408 $3280 95712  59024" T 1k
2 9EIK S3TGK 10w 10m 100 100 3955856 30208 136k 63344 32096 955k

——== [MAGE DATABASE EFFICIENCIES

Image databases become inefficient over ime as dala is added and deletad from the system. Dala

30 0 23M 13 13M 100 100 9532672 50160 163K 275Kk 123K 1ZM e h ; - . :

31 0 23 1M 1M 100 100 8674576 50528 164K 309K 210K  12M locality within & dataset can adversely impact performance by causing additional disk UO. Repacking

32 0 23M 1M 12m 100 100 38903632 SE416 167K 347K 147K 12M datail data saets and allering the capacilies of masler data seis will improve data locality and reduce disk
ALL 34568  T7M S8M  5BM D7 07 11038816 206K GBAK 1089K S7IK  58M Lish

Figire 15, Lk Space Liization The view of Lund Performance Sclutlon is that all database changes, either capacily increases or repacks
Analysis of data sets should be performed an a regular schedule, Reserving every long weekend for this activity is

The system and test volume sels look fine for free space. Industry experts recommend 30% lo standard oparaling procedure for many large database clients.
50% free space for active, production environments, The individual volumes in 2ach of the
syslem and lest volume sels fall within these criteria. However, the production volume sel
averages 19-20% free space. This value is less then recommendead and a plan fo increasa the
amount of free space on the production volume sal either by maintenance or by adding drives
should be measurad. Maintain a proactive approach to disk space maintenance. Disk space can
ba oplimized and effectivaly maintained by utilizing lools such as Lund's De-Frag/x.

Database Maintenance

Given the vaolume of transactions in the Sample Company databases and the information supplied
from e Howdassy report it would be prodent to sel up & schedule of rouling database
maintenance that takes advantage of upcoming weekend mainienance windows,

Alst examinetd were the dalabase flags for the producton dalabases. Lund recommends the
following actions be performed on all of the databases

MAPALL Disable databases for HWMput (High Water Mark DBPUT'S — not delete chain)
De-Frag/X= map all ] ] While there could be some benefit, there is relatively no benefit if the database environment is
available g];: slﬁSnEE properdy maintainad. |f regular housekesping is pedormed (i.e. repacking after archiving), this is
Ldev [ (disk usage map...} 1 PermMBs MBS MEs not necessary and could cause unnecessary overhead,
il?. EPanpnppnnnanp . % 2,508 4‘832 81'3
EPPEPEPPEEEPPEPEPPER f ' . To view setting of HWMput: | :Run DBUTIL.PUB.SYS
30 [pppEPEPPRPEPPEPEPRERFPROPBEPEREPR PP ] 3,108 8,683 173.7
31 [pPPPPEPPPPEPPEPEPPPRFPPEPEPPRREPPE BPP J 3,033 8,683 173.7 >Show DENAME all
32 [ppppPEPPEPEPPEPEPPERPPPEPEPPREEPPE PFD ] 3,039 8,683 173.7

Explanation Of Ghart: i the above figure, each |afier or iiem represents:a churk of disk depending on the sioe of the drive. To enable; =enable DBNAME for HWMput

Tha kay at the battom of the screen dafiines aach latter and what it reprasents. F - maans thal e block of space consists of
05 parcant of giaalar permanant Speca, [ - means that soma of ha space i parmanant, T &nd § refer to ransient space in

the same manner, and X rskers b Lnmovablis space, From an organizatians] point of view, the uppercass *P* characksrs To disable: >disable DBNAME for HWMput
shoul be consalidated tageiher near the |eflhand side of the presentation, and the aslerisks all togelher on the right hand
shia,

Figwre 16, Map A5 Gt

Analysis In versions prior to C.07.00, TurbolMAGE/XL sedalized the execution of DEFUT, DEDELETE, and
DBUPDATE when chlical ilem update (CIU) is enabled, o protect the siruclural integrily of the

Tha system and test volume sets don't appear to be experencing significant fragmentation database. This senialization is done via a semaphore known as PUTDELETE semaphore. This

Issues. though some disk maintenance would be of value especlally within the system volume
set. Utilizing a disk mantenance tool such as Lund's De-FragX would improve the condition of
these drives and increase the contiguous free space even mors, Rouline disk malntanance
should b= part of the system maintenancs regimen.

Indlividual Maps

The following maps include one map for each of the drives

PAGE 28 0F 28 Prowpet 1D # K3

CONFIDENTIAL AWD: PROPRIETARY . (c) 2002 Advanced Inkormation Technologes, LP. All rights e

e

translatas into processing only one DEEUT, DEGELETE, of BEUPDATE with CIU enabled &t a fime
for every dalabass. This is accaplable for the low-end machines bul not for tha high-end and
multi-processar machinas.

When DEEM is enabled, TurbolMAGEXL infemally groups the database info independent sub-
databases based on physical linkagesirelationships or dependency of master and detail data
sets. In addition, it uses mulliple semaphores as well as specific criteria to lock the necassary
semaphares for a sub-database. The result allows the "modify” intinsic capability to execute
concusrently for these independent sub-databasas.

SAMELE CoMpaNy

I
CONFIDENTIAL AND PROPRIETARY. (o) 2002 Ac
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Howkessy,/ XL (Version 2.8} Data Base: MACORD.MACSDATA.SGATIT Run on: THU, auc 2%, 2002, 8:11 Pd
for IMAGE/3000 databases By Robelle Solutiens Techmology Inc. Page: 1
Sacgn-  Max
Type Load daries Blks Blk Max Ave Std Expd Avg  Ineff Elong-
Data Set Capacity Entries Factor (Highwater) Fact Search Field Chain  Chain Dev  Elocks Blocks Ptrs  ation
ORDER -KEYS Ato 1732579 1221500 70.5% 39.7% 0 76 ORDER-NO R 1.66 1.09 1.00 1.35 z0.9% 1,35
DB-SET-MUMS Man 1 1 100. 0% 0.0% 1 b6 DB-SET-KEY 1 1.00 0.00 1.00 1.00 0.0% 1.00
(CUSTOMER S Man 595139 4D3479 E3.6% D.0%E1594 5 CUET-EDP 1 1.00 0.00 1,00 1.00 0.0% 1.00
(OH-ADDITIONS Man 20873 14656 70.2% 27.9% 1 17 FULL-ORDER-NO 5 1.39 0,65 1. .23 18, 1,23
PICK-LOT-HEADER Man 138883 102617 ?5 0% 30.4% 5 14 —NO 5 1.44 0.71 1.00 1.21 1s.2% 1.21
ETANDING-HEADER Man 3ns 4] 0.0 D.0% 0 1B CUST-EDP o D0.o0 0.00 0,00 0. 00 0.0% o.00
ORDER-BATCH Man 1361 914 &7.3% 26.0% 5 BATCH-NO 3 1.35% 0.61 1.00 1.77 B3.4% 1.77
(CUSTOMER -ADDL pet 153395 109916 71.4% (109913} 19 |CUST-EDP 1 1.00 0.00 1.00 1.00 0.0% 1.00
(CUSTOMER -FHOMNE Det 462344 343056 75 4% [ 3430%3) 34 |CUST-EDP 1 1.00 0.00 1.00 1.00 0.0% 1.00
(CUSTOMER -COMP pet G32506 483011 FE.4% ( 483008} 1451 CUST-EDP a 1.19 0.47 1,00 1.13 11.0% 1.13
(CUSTOMER -DEMD bet 34 4 11.8% 4}  1751CUST-EDFP 1 1.00 0.00 1.00 1.00 0.0% 1.00
(CUSTOMER -FROMO bet &00 o] o.0% Q) 30 ICUST-EDP D D.00 0.00 0,00 0.00 0.0% 0,00
(CUST-XREF pet 1157135 824001 Fl.0% ( B23991) 35 CUST-EOP 141 2.17 1.33 1.00 1.79 36.6% 1.79
| XREF-NO 1507 1.10 2.86 1.00 1.09 &.2% 1.09
(ORCER-HEADER pet 1782504 1221597 68.5% ( 1221592% B |CUST-EDP 5519 4.32% 15.24 1.22 4.10 72.8% 3.35
(ORDER -SUB-HEAD pet 3000000 2208935 7F3.6% ( 2208930 155 1 ORDER -G 191 1.E1 1.67 1.00 1.12 B, 5% 1.12
(ORDER -COMMENTS pet 573370 423388 F3.2% ( 423388) 26
FIMANCIAL-ORDER pet 4364250 3395118 F7.E8%  ( 3395107) 25
ACCT-COMMENTS Det 140010 95510 68.3% 95510} 26 |CUST-EDP 6 Z.63 2.65% 1.00 1.12 4. 7% 1.12
(CUSTOMIZATION Det 52360 37495 Fl.eR 37435) 17510RDER-SEQ 3 1.00 0.03 1.00 1.00 0.0% 1.00
BO-FILE et 3360 972 28.9% ( 3333% 30 |EDP-MNO 35 2.13 4,64 1.01 2.11 52.3% 2.10
ACTIONS pet FIE34 1E34 2.4% [ F3614 29 1CUST-EDP 49 1.09 1.:20 1.00 1.09 &.5% 1.09
CREDIT-&PPROVAL pet 150018 9976 BE.EE 9EFE) 11 |CUST-EDP a 1.10 0.34 1.00 1.08 7.1% 1.08
(OFEN-AR bet 13BA0 G285 45.3% 11154} 35 |CUST-EDP 915 2.01 16.53 1.01 1.99 49.2% 1.97
CLOSED-AR pet 261625 192043 73.4% (192043 3% |CUST-EDP Bl76 B.67 40,17 1.05 2.%52 22.7% 2.41
MESSAGE-FILE et 15003 [v] o.0% (] a
(ORDER -ACTIONS Det 4163614 3013297 72.4% ( 3013291) 26
PROCESSTING et 36438 4682 12.8% ( 36433% B |ACTION-SEARCH 2056 106.09 317.66 18.14 10€.23 99 2% 5.86
RETURNS pet 111060 B05GE  F2.5% 80568 12 'CONTROL-1 313 Z.11 4,52 1.02 S22 10, 3% 1.20
CUSTOM-CORR pet 1914 1339 Jo.0% 13389} 22%1FULL-ORDER-NO 12% 41.84 28.08 2.38 2.BB 4. 5% 1.21
TRANSMITTAL Det 763440 533948 69.9% [ 53394E) 30
FRAUDS pbet 3780 Bdg  22.5% 2332} 21 |FRAUD-SEARCH 3 1.01 0.13 1.00 1.01 0.8% 1.01
CLUET-EDP 91 2.23 4,61 1.01 1.13 5.6% 1.11
(ORDER -XREF Det 1703416 1231230 72.3% ( 1231289) 26 |XREF-hO 1212 1.0% 1.66 1.00 1.03 3.2% 1.03
AR -COMMENTS Det 136242 95718 E69.9% 9571E) 26
PICK-LOT-DETAIL pet 2614780 2028874 F7.e%W  ( 2028874) 10 |ILOT-MO i 19.8% 31.34 2.57 2.91 9. 6% 1.13
ORDER-KITS et 16302 12451 Fa.4% 124?1% 19 |ORDER-LINE 40 4.02 1.54 1.00 2.13 283.0% 2.12
ADDED-DATA-1 Det 50 23 d46.0% 33 10 VGEWERIC-SEARCH & £.09 1.22 1.00 1.09 4. 3% 1.09
ADDED-DATA-2 bet 15370 w0735 Fo.3% 10796) 10 |GEWERIC-SEARCH 3 1.00 0.02 1.00 1.00 0.0% 1.00
ADDED-DATA-3 bet &00 Ias5  6O0.8% 365) 10 |GEMERIC-SEARCH 1 1.00 0.00 1.00 1.00 0.0% 1.00
GIFT-TRACKS bet 3820 2768 TE. 4% ( 2766) 20 IGIFT-CERT-NO 7 1.01 0.17 1.00 1.01 1.0% 1.01
OLD-CUST Det 193530 150811 75.6% ( 15%0811) 5
MEW-CUST et 836 [v] o.0% 0 B
SERVICE-TRACK pet 12000 2070 B7.3E BO7O) 1 CUST-EDP in 1.28 0.78 1.28 1.28 22.1% 1.00
SAMPLE COMPANY PaGE 36 OF 36 PROJECT 10 8 130
CONFIDENTLIAL AND PROPRIETARY. fah 2002 Actvariced Informelion Technaagies, LP. Al rights resered.
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——== BASELINE TODAY —— BASELINE TODAY
CPU Usage CPU Usage

The following graphs represent the environmental baseline established for the Capacity Plan Analysis In the following graph (Figure 24), an average, busy day is ilustrated. The colored areas represent all of

Report completed August 2002 and the environmental baseline for the current time slice in study. The
colored areas represent all of the active workloads from the 9971200 system on the day of June & 2002,
which was typical of the data we analyzed. This systam's CPU usage averages well below the 85%
threshold marker during normal user hours and affords many available rezources for spikes in use or
company growth.

Figure 1 represents the baseline activity between 12:00 p.m. and 2:00 p.m. on June &, 2002, which was

shown o be representative of most activity in this environment The black, horizontal line at 85% is the
threshold percentage at which performance begins to degrade.

Second Quarter 2002

Nt
Fegnre I CPU Diilization By Warkload Figure 3. Baeline Today

First Quarter 2002

Frgwre 2 CPL Uifization By Worklond Flguire 4, Baseling — Ouwrter |, 2002

the active prionity workloads from the HP e3000 Series 928RX system, located in Ann Arbor, Michigan, on
August 28, 2002, which was typical of the data we analyzed. Since this system's CPU usage averages
above the 85% threshold marker during nommal user howrs, this server has very litle available resources
for spikes in use or company growth.

P ——— Figure 24 shows the
SAdusats rh on | daa $30 53 48 sample period used as
a baseline for this
report. Al workload
activity has  been
evaluated  during  a
sample to exiract an
average. In order to
give you a complete
capacily plan, CPU,
memory, and  disk
options  have  bean
specifically addressed
in  this  capadty
ptanning repart

Figiere 24, L

The CPU is undersized for the
current load. The CPU spends most
of the primary shift ime above the
85% utilization threshold.  However
projected comparry growih must be S S

adiressed  before &  copacity- H
planning conclusion can be reachad.

Figure 25 represents the baseline
average CPU  ulllization  betwesn
9:00 am. and 11:00 am. on Asgust I EEEEEEEEEE G S i b
28, 2002, which was chosan to be
represenialive of the processing in
this —ervironment,  85% is  the
Ihreshald  percentage  al  which
perormance begins to degrade.

Figure 25, Covent CPU Average

This is & stacked area graph ilusirating the utilization in each workload group stacked on top of the sach
ofher to give the entire CPU utilization pecture.

SAMPLE COMPANY PAGE 60F & ProsecT DY

CONFIDENTIAL AND PROPRIETARY, (o) 2002 Advanced Infarmation Technalogies, LP, All rights reserved.
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——— WORKLOAD INCRFASE MRt

HF has suggested that as much as 4.0 GB of memary is the minimal configuration for optimal
utilization of 64-bit architectures employed in both MPEAX 6.5 and 7.0 operating system versions
A commen fesmula for caloulating the mamary configuration is provided below.

Forecast Of Workload Increase

The graph below represents the baseline of the ‘Study” system, with a 15% annual company growth and

the elimination of the Samplel and SampleZ accounts mid year 2002 as requested. Additionally there 5 MEB memory per usar 55" Users 0.280 GB

was increase due to the XYZ workload migration frem the ‘Stedy2' systemn. The 15% growth, as well as

the overall increase due to the XYZ processing, was applied at the request of ContactZ, system 20 MB per batch job 11" Batch Jobs 0220 GB

administrator, The table below represents the expected load changes requested, The only modification

to the system load apart from the proposed migration of the Samplel and Sample2 workload and the _ . 35.9 GB Disk

waorkload from the ‘Study2’ system is the projected overall company growth Rafio of 1% mamary ta total Capacity 0358 GB

Growth Description Estimated CPU Growth % 1 GB memary per processor 1 processor 1024 GB

Projected Annual Growth 159, Total Memaory Configuration For Optimal 1.883 GB
Sample1 and Sample2 Account Migration mid 2003 Workload group decrease P.e ance .
Estimated growth dus 1o XYZ worklond migration fom Swdy2 m This rurnber was derived rom Syslem Configuration soreerns n S08 Pesfomance Advisar (see Agpen i A)

Frgire 30 Mevtory Reguirenients Table
Figure 3. Expecied Growih Table

The 928 has a maximum memory configuration limitation of 512 MB. This is less than one third of
In this Capacity Plan Analysis Report the Samplel and Sample2 account activity has been isolated in the recommended configuration for optimal performance based on the curent ufilization. The 928
the H & W - J and H & W -5 workload groups. By isolating the workload Lund was able to track the uzad by Sample Company is curently configured with the maximum memory avallable.

projected impact of migrating this workload more clesely in this analysis report. This has allowed
Company fo leverage Lund's experience and knowledge base fo assist in making critical business
decisions regarding the overall workload of the “Study” system especially during the upcoming high

utilization enrollment period in the fall of 2002. Current Configuration 0512 GB
Addifionally quantifying the load atiributed to the XYZ processing was done wsing the transaction data

provided by Company and through conversations with Contact! and Contact2. It was determined that Neceseary Memary Upgrade 1371 GB
the ABC, GHI, LMPNOP and XYZ account related processing represented 70% of the total processing ” N N N

on the "StudyZ systemn. Utilizing the transaction data provided it was determined that the XYZ Figiire 31, Mewory Calcilaion

processing equated to 14% of that 70%. That 14% load equated to & 6% reduction on the ‘StudyZ'
system and a 4% increase on the ‘Study’ system when the workload was migrated. The migration of the
XY Z processing was prejected in the seventh month of the study period allowing six menths of testing

and proactive planning. Disk
This is & decline due o System Volume Set Requirements
Figraticn of the Sample1 and
Sample2 accounts in mid

Oparating System Increass Increase of 5% per Operating System | 1,700,000
version upgrade (the N-class servers run | sectors
MPEX 7.0)

Transien space 56 users mullipied by 10k seclors per | 75000
process plus 4-10k per son process saclors

Figiere 32, Projecsion of Operaitug 51

This projection should be allocated across multiple drive spindies, maintaining the highast
amount of free space possibla.

A4 aFdy ProwpcT 106 130

SABPLE COMPANY Page Tor 7 ProvecT [ 4 SAMPLE COMPANY
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Migration — Environmental Assessment

The following is a list of specific activity both before and afier the queue changes demonstrating the

—_— CPU SUMMARY effectiveness of the solution:
Activity Before After

Rell Labels 5-10 minutes 2 seconds
Online Index 10-15 minutes 45 seconds

CPU Utilization for Company

Extruder Changes 10-15 minutes 45 seconds

Pallet ticket shipping labells 2-5 minutes T seconds

Inquiry to line index 10-15 minutes 46 seconds
Test Data 5-10 minutes 1 second
ORDOZJ PC Upload 27 minutes 2 minutes

Percent
= 8 8 8 8

Figure §. (hieue Modification Clranges
o a dh g g o &

A M A S A S 4
@{‘P'ﬁf@;@ @@fﬁ'@m@quﬁfﬁ\f@ e‘qﬁﬁéﬁ@' Technology Hardware

The HP 23000 928 is current hardware technology and has no immediate plans of
obsolescence, This medel of sewver utilizes the earlier PA Tiooe medel of CPU chip limiting the
configuration, relative performance growth, and expandability of the memory configuration. Al of
Fgure 2 CPL Sunmary the peripherals aftached to the system are also current technology and have no obsolescence
issues. The 9x8 server model is scheduled to be removed from the current Hewlett Packard price
list in Oecteber 2001, This server cannot meet the demand of the environment and there is NO life
left in this system. The computer is undersized and in drastic need of an upgrade. If properly
Current Observations in the Trend sized, the software application currently in place can easily meet the demand and growth of the
system for many years to come. The application is considered a “good fit” by plant management
The overall decrease in CPU ufilization was quite significant, From 55% and 5% with nearly and shop floor staff.  The best investment of capital would be served by an upgrade to a much
10% pause for disk in January and February we see a decline 1o 38% with 6.5% pause for faster CPU. Several options will be presented in the capacity-planning portion of this document. If
disk, another hardware platform were considered, conversion costs would be extremely high and the
investment in hardware, software licensing, application design, and knowledge would be |ost.

WEusy MPause

Technology Software

The MPE/X &.5, power patch 2, version of the operating system installed on the system will
Anomalies Contributing to Trend Data Point This Month remain current and supported through well into 2005 or 2006. This is the last operating system

version to support many other models of servers that have already been targeted for obsolescence.
This is the pre-64 bit architecture release version. The full 4 bit structures are not implemented
until version 7.0. Many other customers with similar environments to yours, have experienced
performance degradation as a resull of the pseudo 64-bil structure implementation. Most system
managers have gquantified the degradation to be between 5% and 10%. Hewdett-Packard has not
officially quantified the CPU loss and this is probably due to the variety of applications and
environments supported.  Ewven though the most recent performance patches have been applied,
the low end systems are still paying the price for the expanded structure capabiliies of the larger
systems. Although there is a slight performance issue with this release, it is not the cause of the
interactive and batch response problems at the Orange Plant faclity. This problem would be the
same on any level of the operating system, 64 bit or otherwise.

The decrease in the pause for disk is a good indication of the impact of disk maintenance. It
appears that some perfermanee tuning may have taken place between Friday, Febnuary 22,
2002 and Tuesday, February 26, 2002. The decrease in CPU ufilization s significant at this
point,

Patch Management

At the time of the analysis, all of the current patches applicable to the MPEGX 6.5 power
patch 2 releases have been applied to the system. Palch management must be a maintenance
activity, Since the time of the analysis, Hewlett Packard that may be of benefit to the environment

Sanmrry Coapany Juny 23, HMn
SECONT DPFINION PERFORMANCE ANALY SIS PLUS CAPACTTY PLAN PAGE®

COMPANY, APHIL 19, 2002
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—== CAPACITY COMPARISON e o .
‘When the CPLU is heavily utilized and annual growth is added to it, some lower priority workload groups
J SO 'l I begin to receive less CPU time while the higher priority processes take the CPU resources they need.
RH‘OMMENDATION&AND L IONS This is called priorty workload squeeze. The lower priority processes take much longer to complete
while waiting for excess CPL. High priority processes become CPU bound also increasing response
time and time to completion, With the current level of utilization, this is not likely to happen on the 'Study’
systern, however when considering the further future workload migration projections, this is cerfainky a
CPU ForecastTrending Comparison factor to a look at closely,
CPU Utilization Forecast/Trending Co mparisnnl Memory
HF has suggested that 4 GBE of memory is minimal configuration for opfimal ufilization of G4-bit
100 architectures employed in both MPENX 6.5 and 7.0 versions. This system Is currently configured with its
gg W maximum capacity of 16 GB. No memory upgrade is recommendead.
g Memory Calculation Projected New Load
:g SMb memory per user 280" Users 1.450 MB
23 20 Mb per bateh job B0* Batch Jobs 1,200 MB
10 i
a Ratie of 19 memory Lo total disk Zi;;?;"" 5877 MB
cHHgEEEEEG8aY 25989588803853335533353499498
i L e T tapocessos | 1z e
B Actual Averages Total Memery Configuration For Optimal 20.815 GB
—=— System' Workload Projections - Guarter 4 - 2001 L Performance
System' Workload Projections - Quarter 1 - 2002 This numbsar ms_aamef from Systam oomuuam_nscmm I SO5 Parformance Advisor (see Appende: &)
~— System' Workload Projections - Quarter 2 - 2002 Figane 7. Mewcoy Requivesnenits Table
Figure 20 CPLLritzation Foveces Trowilng Comparisan
_ Disk
Overview
The existing 9971200 system will not excesd 85% threshold espedially after the Sample? and Volume Set Requi
Sample2 migration in mid 2003. This leaves plenty of room for peaks in nteractive user activity -
and additional growth in the processing environment. Figure 10 shows that the “Study’ system ategol jected Load
remains below the 85% threshold for the enfire 36-month study period. G k] I Lz Rew
Figure 10 illustrates the capacity trend as seen on the “Study’ system. The bars represent the Operating System |ncrease L"c're:;: oF 5% per OV version TBD
actual utiization trend points as reported in the trending analysis. The lines represent the projected Py
ﬂgﬂ;nﬂzz::zr:gsla; feurth quarter capacity plan from 2001 and the first and second quarter Transient soace 280 users multiplied by 10k sectors per | 10,000,000
) by process plus 4-10k per son process sectors
Analysis Fignre & Profection of Operning Sytom File Space
The data represented in Figure 10 illustrates the correlation between the trending data points and
the forecasted data, The quarter-four sample was taken frem the heavy utilization open
enroliment period in November 2001, while the data for guarters one and two of 2002 was
based on & guarter average. This graph shows the difference between open enroliment and
“average’ processing.
Upgrade and Implementation
Inn Figure 11, the $97/1200, N400O2300-550 and N4000400-440 showed the best price for perfermance
SAMPLE COMPANY PAGE 10aF 11t ProjECT 10 SAMPLE COMPANY Pace 8 0F 8 ProjecT D #
AND PROPRIETARY, | noed Informatian NETARY. oed | ndommation ights resered.
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Migration — Migration Analysis & Plan

Migration Recommendations concurrent users, If Sample Company sees a large or dramatic change in its near or distant
future that would cause the number of users lo encroach upon the Eloquence celling, then a
. - different ROBMS solution will nead o be considered.
Budgetary Considerations

There are many elements o consider when compiling a budget for this HP &3000 migration
project. Lund has provided a high-level, list of items that showld be considered in the budget and
where pessible, approximated costs associated with the migration lement has been providad.

Migration Conslderation Approxim ated Cost

Timeline

Sample Company has exprassed a desire to complels the migration procass from MPEX 1o a new
candidate platform by first quarter of 2004, At the tima of this analysis, given the status of the curent
migration utilities and third-party projections for completion, the projection is very realistic. It is
estimated that this project will take approximately 13 months, which is under the 15 to 18 months
remaining before the projected project condusion of first quarter, 2004, These estimales are whal

Mew hardware: Expet batwesn §150k and $250k we woukd consider the minimal conservative timelines based on initial investigation and interviews of
Heswledt Packard rps470 (550 MHz) the Sample Company staff membars. A high level cutline of the project plan specific o Sample
New dalabases: Approximately STk Company has been included for further updates and refinement, The following table summarizes the

Eloquence - uriimiled Lssrs

IGL and 46L softwara licansing

Expect batween $50k and $150k per sarver

major portions of the project.

Action ltem Timeline Consideration

COGNOS
Replacement tools _ Expect between $50k ta $150k Toals Production support in Cognos. Omnidex, and Eloquence is projecied for
fle. Beckup, spaciing, job scheduling) lata fousth quartar, 2002 o first quartar, 2003,

Optional migration tools and technologies. To be determined

o - Hardware Acquisition | All hardware should be avalable for delivery and installation within 30
Migration resources mmﬁfﬁgﬂwu 5200k if days of committing lo a purchass order,
New personne| To be delermined Instaliation and The hardware and software will take a minimum of ane week 1o install
Application enhancements or facalifis Expect batwesan 520k and $50k plus labor configuration once the hardware has been received

Training of operations and development staff | Expect between $20k and 575k

Developmant Training

Approxmately 2 monthe of training should be alkocatad for the in-house

Implamentation To be datermined development team.
Fagure 1. Migration Sudgee Cosideratims Code Migration We estimate this efiort to be approximately 3 months. in time but a more
granular and accurate estimate should be cbtained from the Sample

Target Platform Cnmpanry- development tearm and Cognos suppod upan completion of the

Due lo the existing HP hardware's ability lo support bath tha MPERX and HP-UX operating full integration with Omnidex and Eloquence.

systems. and the portability of Cognos's PowerHouse 4GL application to HP-UIX, we would

recommend the salection of a single HP-UX system 1o host the production system. The salection Application lesting gsually ""I‘? EQIS‘ %ﬁm '35'?;‘3’9" nr?"?gml ”EIE of the development affcrt.

of Hewlell-Packard and HP-UX 1o host the new Sample Company XYZ application is very onsoevalively, this coul manths os wall.

logical. The current HP &3000 Series 9687200 is exactly the same hardware employed in the — — — -

HP-UX environment and is referred to as a "K" box. HP is offering an operating system switch Lser Training User training in two waves can be accomplished in 30 days for operations

fram MPEAX 1o HP-UX on the current hardware, however, we would not recommend the use of
the existing system. By the time the migration takes place, the "K™ box hardware will soon be
obsalate from hardware maintananca.

and another two weeks for the user community.

Load Test and Right

The lcadistress lest & usually projacted at 1 week for the analysis and

The greatest probability for success can be achieved from parallel conversion and testing in both ::;.ﬁ:er g the capacity plan is projected to take about 3 weeks (o complele.
environments, utilizing a newly purchased system. A new system for hosting the application will

also faclitate a clean back-out and contingency plan should there be a problem when the

production swilch lakes place. HP i announcing new developments in hardware on a regular User Accaplanca and | One month Is projected for the acceplance from the user test leam and
basis. Since the appropristion of hardware for the migration is still about & manths out, we would Swilching to live the actual switching of the system inlo a live, production enviranment.
recommend budgeting on the prica of a cument HP-UX system wilh a performance rating production

between T and 10 HP-UX performance units and then a more definitive price can be aoquired at
the time of order readiness. Lund does nol provide hardware pricing due to the pricing
confidentiality between Sample Company and their hardware vendor, whether the system be
new from HP or refurbishad fram any of the certifiad resaller market.

SAMPLE COMBANY
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AGL Code
Sam ple Com pany Topology T s | Version Froars S Nines Cod
P — of Pregrams | Version Program ines Code
QUICK 200 069
(1Le, 190, Cognos auiz 1WAz | ABG and DEVELOP
17l 122, ate 76,672
151)
DTELINE ks ""“: : : Totals 2293 530,413
:_.1..‘.1 Flgure 7, 4GL Code distursennent
Current Databases and Data

The majority of the Sample Company data is housed within the HP 23000 proprisiary Data Base
Managemant System (DBMS) called Image and located within the ABC and TESTXL accounts.
There are approximately 37 databases with approximately 18.88 GB of production data. Sampla
Company alzo ulilizes several HP proprietary Keyed Sequential Access Method (KSAM) dalabases
in both native and compatibity mode format, There are & total of 128 databases that contain
approximately 51.8 GB of wolal data.

S63/200 10/4/0.0.20 [Consola

alin 1
10/4/0.1.21 r

10/4/24.0.0 - LD 1
L 4

10/4/24.0.3 -
FW SCSI

l0/4fl2.0.0 - LD 11

l0/4/4.1.1 - LD 2 10/4/12.1.0 - LD 13
l0/4/4.1.2 - LD 3 10/4/12.10.0- LI 16
l0/4/4.1.4 - LD & lo/4/12.2.0 - LI* 15

FW SCEX FW 3CEI 10/4/12.8.0 - LD 12
10/4/12.9.0 - LI 14

Figire 4, Hardware Topolagy

Curmrent Accounting Structures

An inventory of the sccounts on the system has provided the identification of cperating system
accounts, software, and data/programs that need 1o be addressed. A majority of the accounts do not
nead fo be migrated to a new hosting environment. Essentially, only the code and data are needed
howaver the accounts do nead 10 be addressed by funclionalily for the new host. There are several
default HP accounts that were creatad st system installation and updates. These parficulsr accounts
do not apply 1o an HP-UX, or other operating system, environment and therefore can be aliminated
from the consideration and migration effort. In addition, there are third-party software accounts that
nead 1o only be replaced in elther operating system functionality or ancther OS5 spacifiic solution
provider, Some solutions are just not availsble or spplicsble on the HP-UX side. Theare are many
accounts that are nol candidates for migration however the information contained within Is very
important and should be kept for reference,

SAMPLE COMEANY
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Figare 8, Total Database Qorantificarion

IMAGE Production Databases

Total # of Databases: w

Total # Datasels: 641
ABCMIS ABCMISABC at 4.3 GB

Largest Dalabase:

Total # JUMBD Dalasets: 0

Quantity Database Account Quantity

ialin 2 DERD 2 RCBELLE Z

L0/4/0.2.22 HES ! &vs 1
NS00 2 TESTHI 47

LASERLDIEM 2 THREEK £l

LARC 3 VESOFT 1

WEFOSTER 5 CisC &

Total Databases : 128

Size in MB base Name Size in MB
ARDB ARDEASE ABC 261152 | MORBAS ABCMIS ABC 18236
CLAIMS CLAIMS ARC 58,552 | MENUDBARCMIS ARC 2760
CLHIST CLMSHIST &R0 GT01EED | ARCMIS ABCMIS ARG 406 116
LITILOE DELAS0AY AST 18524 PROOIR ASCMIS AST 526
ABASE ABCMIS. ABC SMZETE | PROVOE ABCMIS ABC 26,996
AGNTOB ABCMIS ABC 31484 PRVCON SBCMIS SHC 62 664
AREDE_ABCIMIS ARG 46420 | RATEDR ARCMIS ARG 24 252
AUDITARCMIS AR 1676200 | REMCLM ARCMIS ARG 1654 116
BILLOE ABCMIS ABC 206 B4 REQOH ABCMIS ABC 516
CAPIT ABCMIS ABC AM.006 | RXDEABCMIS ABC 1382 300
CASEAS ABCMIS ABC IOF.TE4 | RUMBAS ABCMIS ARG 120038
CHORABCMIE ARC 162406 | SEQDEABCMIS AEC 432
CLMOB ABCMIS ARG ] SHOEAS ABCMIS AR 350 220
CONYOBABCMIS ABLC AT UCRETIE ABCMIS ABC frdat)
EMPLE ABCMIS ABL 08 [ UCROBABCMIS ABC 40 208
GRPOE ABCMIS ABC UTIL OB ABCHIS. ABC 1B 48
GRPOBABCMIS ABC L& UTIL QK. ABCMIS, ABC 1B.524
GHCTRL ABCMIS ARG FANE WEEDB ARCMIS ABC 144
WERDE AECMIS ABC 74846

Total £ Sectors : 18.88 GB
Figire 2 Tmage Databaze ranrifcarion
SAMPLE COMEANY Pace 13 oF 37 ProvpcT I8
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KSAM Databases

Pleasa note thal soma of these KSAM files are tlemporary files created for reporling reasons.
The siructuras will nesd to be migrated but the data will not.

Code Type it of Databa Version Program | # lin
MNative Mode
Compatibility Mode

Totals
Frgame 10 KSAM Database Quaniificarion

Allbase Databases

Code Type # of Database Version Program i " Location of Code

ALLEASE Q NiA

Figiire 11, Allbase Datebase (haalification

Data Dictionaries
Code Typa Quantity Ve Program

Frgure 12, Dt Déetiensary Oneaniification

Suprtool
Quantity Yersion Program # lines Code Location of Code
SUPRTOOL 102 2798 | ABC
Figure 13, Suprivad (uaatification
Current User Interfaces

Through the implementation of the Cognos environment, Sample Company has ufilized the
Cognos's QUICK screans. There ara no additional viewing machanisms o quantify in the Sampla
‘Company enviranment,

Cumrent Batch Processing and Commands

All production batch jobs are contained in the JOB group of the ABC account. There are 1564 Job
Conlrol Language (JCL) files with approximately 555 of those scheduled on a regular basis,

Code Type Quantity Version Program | # lines Coda Location
LICL 1564 | MPEIX JOBABC
Fguire 14, JCL Qrrntification

37 (network_address
i3 {network_address =
40 (network_address
41 (network_address
42 (network_address
43 (network_address
44  (network_address

#1ndividual Sales - Sn
#pental Claims - 4000
#Membarship - 4000

#81dg A - Upstairs - 4050
#Provider Metworking - 4050
#actuarial services - 4000
#actvarial Services - 4050
45 {network_address #Medical affairs - 4050

49 (network_address = 77} #Computer Room - S150HN

50  {network_address = 10.1.5.31}) #Finance - security - 4si

Figire 16, Network Printer Confignrations

Modem
There iz one dialup telesuppon port configured for remote support by HP and vendors.

File Transfer Protocol (FTP)
There are 230 batch jobs that curmently referance the FTP.ARPA SYS file.

Current 3" Party Software

Perfarmance Management — Lund Performance Solutions (Acct: LPS and LPSTOOLS)

Lund Performance Solutions’ software provides comprehensive performance monitoring and
diagnostic software. Lund's software assisls wilth problem detection, isolation, monitoring,
alerting. and correction,

Print Forms — LARC Computing (Acct: LARC)
The Fantasia lkaser printing and outpul management program is capable of typesetting
technigues, fonl, loges and graphs. In addition, it produces standard barcodes. It is unclear o
what degree the Fantasia product is being used, whether it's just for logos and graphics or if
barcoding is ulilized as wall.

E-Mail — 3K Associates (Acct: THREEK)
The NetMail product is used to send email and filas from the HP 3000, NetMail allows the HP
23000 to exchange electronic information with any Intemet-compatible (SMTP} mail system
whether it is mainframe, midrange Unix or Windows. Thera are many other customer featuras
within the software that enhances and supplements the communication with the HP 3000

Backups — Formerly Unison Tymlabs, now ROC Software (Acct: TYM)
BackPackiX and Roadrenner provide HP e3000 backup capability with integration info tape
libeary utilities and scheduling software, These backup solutions can include data comprassion
and online backup.

Print Spooling = NOBIX, Inc. {Acct: NSD)
The MSD software offers several utilifies induding a spoolfile processing ulility that analyzes
spoal print files and the completion status. It can manage both onling raport viewing and print
distribution. Selected matesisls can be printed on demand eliminating the need for spoolfile
slorage, ratieval, and distribution.

Database Indexing - Dynamic Information Systems Corporatien (Acct: DISC)

Omnidex is a databasa indexing ulility that creates partial key indexas to Image data. This allows
fast query and analysis capabilites for applications across the HP 3000, Omnidex is a
prefarred allemative to the MPENX supplied QUERY ulility.

2 14 oF 37 ProspcT I8

rightis resaned
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Cleaning up the existing Environment

— MI(}MH(NELEN[ENIS Prior 1o migrating your data o the new anvirenment, thorough housekeeping should lake place

on your existing system. Decreasing the amount of data that is migrated can reduce the
necassary migration efforts. Disk and dalabase masntenance prior 1o migration |s recommended.

The scope of a migration project is dependant on the relafionship between the current emvironment and By opfimizing the disk and databasaes prior to migration you improve the odds of success and
the new largel emaronment. Once the current emvironment has been quantified and the funcionaliies reduces the immediate maintenance necessary on the largel platfiorm once the system is
have heen outined, the research for migration vehicles and solufions can begin. migrated. This includes the srchiving of data that does not need to be moved info the new
amironmant.
In this section Lund ublized the information aboul the current environment 1o cutling the elements of
Sample Company's migration solution. The issues associsted with the migration elements are discussed
and pramium solﬁmgae providad for planning purposes. This Informatloglakes a proaciive approach io Future User Interfaces
migrafion by identifying constrainis and considerations that are impertant to the migration planning and i . R i |
success, Tha presented information seeks to answer the following questions: Users will continue to access the host through terminal emulation software on a PC workstation.
Mary solutions incuding the Reflections utility fram Walker Richer and Quinn (WRG) have both the
«  What can move without changes and what will raquire changes? HP e300 and HP 9000 solutions bundled together in one offering. The migration team will nead to
o . assist @ach of the usars in the software setup in order to access the new system for the test period
¢ What can be utilized in the new environment? and the final switch to live production. The use of the Reflection's software is the same.

*  What is already included in HP-LIX?
The XYZ application will continue to have data access through the Cognos solution. The Axiant

* What needs to be created? solution and PowerHouse Web convert each QUIK program into & new, self-contained transaction.
+ What new vendor solutions are required? This will provide a greal enhancement o the user inferface by praviding a GUI look and feel.

= What new lachnology o fealres can ba employad?

*  What securily featuras can and should be implamented? Future Batch Processes, Commands, and OS Specific

«  What cannat be migrated to HP-UX?

« What d not move and 5 obsolate? The currenl use of command files, user-defined commands, and JCL may require creation and

development in the new environmant. There are MPEIX poring and emulation utiliies available to
reduca this affort. Both Meanek's AMXVW and Ordina-Denkart's ViaNova solubions are similas 1o the
Axiant tool for the Cognos cods migration, They allow for an MPERX shell, which provides the use of
Future Hardware many MPE/X commands automatically convertad 1o HP-UX. However, it is likaly that these soluticns

will be cost prohibitive for Sample Company as thay are pricad on the total lines of 3GL code o be
comveried, with a minimal entry point of 500,000 lines of code. The Axiant ool may be able to assist
Number of Systems with some of the functionality, The alfermative to these solufions i to complately rewrite the

In many situations, there is both a need and an opporunity o Wilize mulliple secvers 1o host the siruciures in a native moda formal for the HP-UX platform.
previous. single host ap::lieatim that was resident on the HP e3000, It is common for new
amironments 1o ba configured with an application server, a web sarver, a dalabase server, a 0

print sarver, a hot fallover servar, a G4 and Test sarver, and then finally a development sarver. Future Networking
The Sample Company environment would nof require a configisation o this extrema. First, a
new single HP-UX server could service the needs of the production, web, database, and print
requirements. The development, Q&, and test requirements could also be resident on this
system if sized properly. In a perfect workd, we would like to see those final requirements
satisfied by their awn dedicated, bul reduced, system. Either purchasing a new, dedicated
syslem of comverting tha existing 96%ks200 1o an HP-UX system, can achieve this business
requirement.  The hardware obsolescence date from the esisting “k*s200 system may ba too
close to the HP-UX obsolescence date when it is completed. A new system may need to be

The same network tapology and hardware utilized by the HP &3000 can be utilized by the HP-UX
system. The 100-BasaT hardware and cabling are consistent in the HP-UX emvironment. If Sampla
Company utilizes a parallel implementation strategy, then a new class "A" IP address will have to be
assigned o the new syslem unfil the production swilchover takes place. Al thal ime, the naw
system's IP address could be changed to the old system IP address.

considered. Also, if you would like to minimize the inilial expenses of the migration effort, the Future 3rd Party Software
developmentQAtest hardware could be purchased first for paralled testing. Once the load test
and right-sizing activity takes place, the approprate production hardware could be purchased for Performance Management — still available from Lund Performance Solutions

the final migration
Lund Performance Sclutions provides its performance management software suite for HP-UX,

CPU Sizing Solaris, Linux, and Windows platforms, The S03, now Meta-View, product will function in almaost
the same exact manner that it curently is for the MPEAX environment. There should be no

When attempting to project the new HP-UX system to purchase, there are several differences to
address: operating syslem, application, and relative performanca benchmarks. Over the past
a@ight years. the Lund migration pariners in Europe have typically seen an increased
requirement, by a mullipla of 1.4, when moving from MPE to HP-UX. This is dug o the
significant differences in the operating system and the way in which it supports and interacts with
the applicalion and vendor solulions. Also, all vendors, including Hewldett-Packard, publish

learning curve for the operations and management staff in implementing the same and greater
functionality. New funclionality has been added 1o the product line al no additicnal cost that will
allow you o monitor the entire envirgnment ar single host system from three dfferent views:
Host ASCII, WEB, and moble PDA's.
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started the project. In the event that scope creep takes place during eary project fasks, the overall
affect can be compounded throughout the project and the end resulls may be completely skewed
aven fa the point of unrecognizabls.

——== MIGRATION PROJECT MANAGEMENT

Significant Event Management might be deseribed as an effective means of oversesing a system event to

maximize effectivenass of both the purpese of the event and the avent itsalf. A high-quality, deliberated Timeline considerations
plan vl increase the probability of success in sddiion o leveraging the success of future transitions. In
ardes for your Inlamal customers, managemant and parnedng deparmants, (0 subscribe 10 your ransibon
you must show that there will be no il affect on production and that the resources requested will be utilized
at maximum cplimization. Most migrations are alss somewhal labor intensive, which can only be inhibited 0 I Anag
by lack of organization. Planning is fundamental to the succass of any migration and planning is the heart fallow along with the high-level fimeling {Gant chart snapshots) as shown on page 32. Task numbers
of Lund's Migration Project Management. This section contains a proposed schadule of high-lavel of in the table comespond to the lasks in the Ganl charl. Also includad in the table are estimates of
avents for an HP 23000 migration. minimum fime required to complete each milestone.

The following fable describes and dscusses a mathodical approach ta the project management of
your migration. A Gant chart has been created in Microsaft Project® that ouflines a miestone-
onented approach o project managameant. As you review the lable below, you should be abla to

Significant Event Management 1-3 | Baseline Study 40 days

Basic pre-project planning should kick-off migration project. The goal of the project is established Parformance Basaline Study of 9Eaks200 — Sample Company has laken M fist stps In the succassil
and decisions are made regarding the members of various business units that should be a part of rnigrisian of Ibe KYZ spplicatian. A perfarmnance baseline sludy, capacily plan, sd project study will sl have
the core migration team. The purposa of the team is to coordinale and escalate migration alements Been prier b Uy nenl af the migralion project. (COMPLETE)

and clarify the changes to be made through regular update and decision-making meetings. Capacity Plan Assurance of System Life — Currenlly, he 962%ks200 is running at 07 % capacily and tere
Iz wamy that there may be latend naed that is not bang salisfed. To malniain ullizabon under the threshold
of 3%, it has bean recommended hel s much a8 a wo-pocessor upgrade would ba needed. This will
ailhar accakarate Me timelne and imporancs of he migration, or requine hat e existing system Lpgrade bea
inireduced ink the seogpe of lhe project. (COMPLETE)

A complete detailed migration project plan should be documented to assist in the communication
and arganization of the migration implementation, This project plan will be a mix of high-level
information for upper-level managameant or business units and low-level information for those more

desply involved with the implementation. changes and testing. Action itam: Determine if upgrads o 983%s200 will be performed
Schedule and Accountability 4-6 Maintain System Stability Entire project
A master calendar should be developed that would include regular administrative meetings, on Quarterly Performance Reviews - In the shorl peried of fime St fis study has taken place, fhe dynamic

A . e i matre of the arironmeant Nes shown just how mach changs |5 Bking place. Cuartary assessments of the
sile visits, a scheduls of events, deadlines for significant benchmarks. and a contact list of all the system and the code base will be nesded o ansure bolh fat e SEHK200 does ot it fhe perormance

plafyer_s. Drecide _who wil_l alter)d meetings at what innl in 1!13 project Bﬂ_d w_hat are your wal and that the code and dala requirement dees not significantly alier the davelopmeant time requined to
abjectives al major meating points. Look at how you will effectively track action items as thay e

arise and who will follow through so that they become “actions” and not just “items". Preparation R —— -
lasks, lesting leams and measurements for success should be eslablished. A successful Astion ftem: Establish quarierly review pmcass.
migration should be well planned, well prepared with cushioned timelines and cleardy outlined
tasks.

Guarterly Maintenance - Regular maintenance s aitical o the cleanliness of the dat in e new
amdrenmant, An archival of the unneeded code and data prioe ke he convarsan process wil signilizanty
redica Me scopae and effor fequied ko completa e conmersion.

Project documentation Action bem: Review and erchive unneeded code and data

Project documentation may include documants indicating dacision peints, action paints, flow of

work charts, and the roles of everyone involved, induding wha is responsible for the lead in each 7-13 | Planning The Project 30 days

phase and their contact information. You may alsa want to include descrption of the saftwara Lund Migration Project Study — {COMPLETE)

changes. back out plan, go, no go decision points, testing, a listing of additional documents or el Maraton Profe g . . X

informalion naeded 1o campleta the project, checklists for praparation, installation and stariup. Assemble Migration Team - The migialion bean shoukd consist of representalives from sach of the

departments of busiess unils dhat e HP 03000 supparts, Fach member will be msporsible far

Finally, this is also where you would include diagrams of system canfiguration; architecture, and representing tha naeds of Ihe depanment and convey sialus of Me migration project back o thair
camputer room plans whare applicable. il The presct! ication in this process wil Be both an image B for e | T department and
camileet any fears of the panding change.
Scope C Outline Roles and Responsibilities ~ Definition of e rakes and nesponsibililies of sach bsam menber will
reep assist in the assignment of action #ems and promate charnels of communication

identify Blackout Dates - Black ot dates should be stirategicaly placed in a migration fimeine, as these

In the realm of Project Management, scope creap & a culpril of project fallure or unmet deadlines.
By understanding the scope creep concept, one can prepare for the altermatives and undemstand the
importance of proper and well-planned project plans.

If you do not have objectives, goals and a solid plan identified, then as the project progresses, more
and more varables gel introduced into the inle tha project. By the tme you implemeant the solution,
what you thought you were going i sddress is nowhers near what you had identified whean you first

SAMPLE COMEANY Pace 26 oF 37 Proupcr 1D
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ara perieds inwhich the systam s unevailabla. This may alfect hie success of complaton for canain lesting.
Sampla Company has idantiied Lebor Day weskend, 2003 a8 Me date rengs for moving to the new data
canfer buikling, This may be a stralegic date in which the selup and um on' of lhe sytem in Be e
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Migration —

Expended & Detailed Time Line
{ | QAT | IR | GG FENE] 4T KT

10 _'asl Hame Curation St fush deny || Aug 5..;,_ et Mo | [ | I'-r._ Mar | dul | g Sap Ot | W | Ciec  dan _r.n
T | Bmssling Sty A0 dwyn Wed G2 Wad FTI1OE ——

2 Darfmemance Raswins Slusy of 050 Alcmps  Wid S5O0

1 Capaciy plan assurasco ol sysiem He Al s Wed SBNZ

4| Mainisin Eyslam Sability A2 dayn? | W G2 [~ Wi
a dencinrly perinmmance rviews ETidmys? Ve GaTATE

& Craasbarly i e EFiduya? Wil G507 T A4

¢ | Planning Tha Projest Scmyw Tha 852 Tus (01802 | —

8 | Lusd Mgl Frojen Sy Wars,  THISATE. o 1B e

L Hoaiaarii gl b in Edupa  Mon BT Fii R20E [ |

B CIgting miss ang meaponahites W Wi 200 T 101000

Ll Wiy Blatk et danes Tday, MonBETE  Mon 10T 1

b ety Gorhio-Go Decinine Cintes Sbcwm e A ATS . Tuw 10714005

L Lraain complale megrvon pojed plan Wy Woesd 2000 T T0IVAGE

M| Schdion Investigation 30 dayn Wad 1002 Tus 110602

" Hardwers vl o Wy Wied TR Fus TLEBNE

£ 3nd pasy & app. softwase inwiesi paion Shduys Wed 1MBDE  Tue 11E60E

L Ccs & dwa posing softears imvesigrios Wrawps Ved MRS Tus 10GE07

5| Budgetl Reguest and Approval Jdays?  Wed 1172702 Mon 12282

£ Slmarig Commitas Pressréation Tdwpn?  Wed 112702 -
20 Staimmen| - Avadabiy ol Schions 1day Weed 112702 |
] Funchi i ik b Yoy T Mon TNLGE  on 12205 m iz
%2 | Dewslapment aed Dl ey of Seatt Training Wrdapn?  ThudEred  Tue 7RG [, |
33| Operations s Byslem Adein Ndays?  ThuZRIED  Thu 41089 [—
-2 Thisfisg Sitical S fdany¥  Thu 22002 Fii 22802
i Trairing dedkary Wama FH2URUl Thuanno L
28 Duwilcpmeni. deyn?  ThuIZPd  Thodidda —
o Training mntmew! creoad tom¥  Thu2fR0) P00 L]
28 Traning delwared Adurs,  FHZEETUE Thu &80M3 =]
Fo Uner Tast Taam dwye? Moo G203 Tus 11403 p—
6] Trnining maines created towt  MosbRUl Teenl l!I
3 Tisrizg dulury Sdura T &G0 Tuw TRE0E =
12 | Acgaution dmyw  Mon 1202 Tus 2R05
3 Hardwine Imons  Mon Y2202
£ Jrd paey and apolostion wxibwers Imom  Mon 1207
kL] Code and dois poring softears TImomy  Mon 1220
3 Signifizam Evard Mansgaman B deyn?  Wed TR [, ]
L il Ap deys  Wad FRER0 —1
7] Harthware ASdays,  Wed 2PRNZ
7] Subware ASdups  Wad 2IE0E
ai Gore Fosing Software dddmes Wed 2R6GE Tue AT
a1 Syalurm Migralion and Tusting 120 dayn Wad 473000 Mor 105049

SAMMLE COMPANY PaGE 35 OF 37 PROJECT 10

CONFIDENT RIETARY . o) 2002 Advanced informabon Techimnoek: Al rigfiis reservest
Slide 18
Coovriaht © 2003 | 1ind Performance SKoliitione All riahte recerved Miaration Strateav and Plannina Eebriiarvy 2003



. BN N B BN DR
Il I .
hu A

-
PERFORMANCE SOLUTIONS

WHAT YOU NEED TO KNOW, WHEN YOU NEED TO KNOW IT.

Migration — Migration Analysis & Plan

. Combination

il Out-of-Box Solution (Ecometry, etc.)

MPE 10%

Complete code replacement

Out-of-Boxz Solution
(Ecometry, etc.)
— 40%
Code Emulation

o Code Emulation (AMXW)

15%

replacement

Complete code Remain on MPE (All, partial, attrition)
25%

Some combination of all of the above

Slide 19
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Migration — Migration Analysis & Plan

Curent Datalases and Data

The majority of the Company data is housed within the e2000 proprietary DBW S called IMAGE and
located within the FPHA and TESTXL accounts. There are approimately 35 databases with
approdimately 12,22 GB of produdion data. Company alse utilizes several HF proprietary Keyed
Sequential Access b ethod (K5AM) databases in both natiwe and compatibility mode fomat. There
are 128 databases with approxm ately 515 GB of total data.

Hurrber 5t oLt Hurrber

MHFLSTER

1
2
Z
)
o
Gl

Total Catabanan 122

IMAGE Production Detabases

Total # of Databases: 27

Total # Detasets 641

Largest Detsbas== P HAMIS PHAMIS PHA St4 3 GE.
Mo JUMBO Datazets

ARDAARDBASE.PHA 2.452 MDR 45 PHAMES PHA 19235
L LEIS O LIS FHE o MENULH FHAIES. FHA el
CLAES T LIS ES P, HUTEE FHAMESF HEMES FHA WEITE
UTILUH UELSDAT FHE THEM FREUUIF FHAMNES FHA ]
AHASE FHAINES P HA EAVTT HREUVLH FHEWES FHE 2
ML TUH . FHHAINES . FHA J1kE PRV FHHAIES FHM [=Fd1
ARSUHFHEMWES PHA (X1 RETEUH.FHEMES FRE 2
AULTT FHMNEFHA 191 b 2 HEML LI FHAINE. FHA LETAN
HILLLIH FHAM S P HE, Ak HELUH FHEINES PHA b
CHFITHHEMES. FHA JIEE RXUH.FHEM M, 182
U AN EFHE Wi TE¥ A HEES F AW FHE TAILIE
CEUH FHENES FHE T SHIUH FHANES P HE KA
CLMUH FHAINES FHA, 5E SHUHAS.FHEIES A =TT
CUNGUH FHANES.HA JITH UL RZIH FHEM . HA P2
EMFLE FHAMESFHE s UL RUH.FHEMES PHA ALK
GHPUH FHAINES FRA ALSTE UTILUH FHEINES PHA TEHk
GHPUH FHAINES FRA ALSTE UTILU FHEINES PHA THE
G THLEAAMESFHE [ YUEH L'H.FHEMES FHA AL
IHFLH FHAINES P HE [ ¥=
Total # Sactorn : 12,22 GE

M ativie hiode
T om patability
Pl de:
a0 Total

FHA

Flease note that some of these KSAM files are temporary files created for reporting resaons. The
structunes need to be migrated the data will not.

Redevelopment — Some HP &3000 erwironments hawve already begun the parallel dewelopment of their
new production environment. These are exdremeby lamge and costly deployments of company tme, talent,
and treasures. Common problems include budget over runs, development resources, and "scope creep”
the everewvolving project definiion. The business impaa of this option is also potentially high because of
the difference in the final application vhen compared to the existing application. Pmcess changes and the
lozs in productivity can be significant.

Migration or Parting — Leweraging the existing inwestment of fime, knowledge, application dewelopment,
licenses, and wendar relationships is the most cost effective solution available. Since the majoity of the
application is writben in the COGNOS Poveerhouse 9L application, use of the Aed ant mi gration tool should
make the transifion relatively painless. In theony, 43L languages were created to easily exrac data and
migrate applicaions acrosz platforms. In thiz scenario, Company's code, indexing, extracs, inteface and
data format will rem ain relatively the same. This reduces the potential business impact of the migration
decizion.

Insurance Claims Processing Application

Clzirs Processing=arnd payables PHA DEVELOP

Company has deweloped a “homegrown” caims processing system. The data is stored in foo
Hewlett-Padiad proprietary database strucures, IMAGE and KSAh. Users interface into the data
with COGHOS QUIK screens and extract infomn ation through the QUIZ and QTP report generators..
Efficiency iz further obtained through the use of OMMNIDEX indexing into the data and SUPERTOOL
data management mutines. Both COBOL and BASIC languages hawve been ufiized for 3 few
complementaty and ausdliany functions. Finally, there are a wadety of systems management tools
that enhance the MPEEX operating system funciions for email, prnt, scheduling, secuity, badwps,
databaze management, and perfomanc: management

Migration Recomimendations

Cost — There are many elements to consider when completing the budget for this project Based on the
information that wee hawve reviewved, hene are the main categories to complete the migration:

+ Mewnhamdwane — Hewdett Padiand rp5d70 @B500MHE) expe ot bedween 180k and 250k

+ Mew databases — Eloquence approxdm ateby 7 000 unlimited users

+ 236l and 4L sofhman licensing — COGMNO S expect between S0k and 150k per sener
+ Replacementtoolsie. badiup, spoaling, job scheduling — expect beteen S0k to 1500k
+ Option al migration fools and technolo gies

+ Migration resources — expect betwe en 75k and 200k if completely outsourced

+ Mewhires

+ Application enhancements or face lifts — expect betwesn 20k and S0k plus labr

+" Training of operations and development staff — expect bebmeen 20k and 75k
+ Implementation.
Platform — Due to the similarity of the Hewdett-P ackard hardware in suppo of both the MPELX and HP-

¥ operating swstems, and the porability of the COGHOS POWERHOUSE 4GL application to the HP-LX
a5, ve vould recommend the seledion of 3 single HP-UX system to host the production system. The
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I also found that some Image intrinsics were refurming Omnidex status (for instance 3217 and

3313 for DBFIND) which were lested by the program. - COBOL MIGRATION

Analysis
It can be considerad as very unlikely that a string such as PRE present in the address field is Before HP 3000 cobol code may be compiled under UNIX using the Microfocus COBOL compiler, some
nat the past code. If this assumplion cannot be made, a possible solufion would be to split modifications are necessary. AMX provides ulilithes which will automate thase changes.

the addrass fiald and create a post coda column.

An index must first be crealed on HDC_CUST_ADDRESS and on HDC_CUSTNAME in
order o raplace the Omnidax indexes.

Some of the changes. (among a lot of others) are;

* Any COBOL source files or Copy libraries which contains macros or the

The code used to format the customer name criterion and the post code can be partially SINCLUDE command need to be i;:lenliﬁed and preprocessed by utilizing the
reused in order to produce a buffer that could be passed to DBFIND. The two DEFINDs UxTrCobCop utility. UxTrCobCop will expand the macro or include the relevant
need to be merged into one, with a buffer which should look Bke: file.
HOC-CUSTNAME=« Reas AND Jones » AND HOC_CUST_ADDRESS LIKE « %PRE%Y ». +  Compilation options (SCONTROL) are commentad oul
+ Replacement of HP 22000 functionnalities such as CONDITION-CODE by
HOBS HOMS proprietary procedures.
CREATE TALE HOWS RETURN KR ) . + Syntactical changes in COPY, CALL, GOBACK. elc. slatemants.
e TURH 1 e I " « Inclusion of an inifialisation paragraph that will make fde equations and
IRT DRSPATCR MO CRAR: { GiHE] WOT WOLL, f+ X& o variables available to a particular procass.
OZER_ID CHAR {O00E] HOT WOLL,. f* X& i
LN B HOT HULL, F% X2 . + Inclusion of a cleanoutl procedures afler leaving the program: files closures,
onas] MOT WULL, /% X& o purge of "new files”, ate.
o2 HOT WULL, f* X12 L
BUMBER [10)  HOT NULLY Though the modifications made above will cover most of the required code changes, the translation

TABLESPLCE HDMS_DATADES: process always require some manual intervention. MicroFocus Cobol has a lot of oplions. Some of them

will set some synlactical standards. An option such as OSVS or MOOSVS will for example allow some

ements while disallawing others.,
An Omnidex index should be presant on RETURN-HDR{RETURN-DATE} stat il disallowing

CREKTE TABLE HWDMS. RETURH_S M
[SEN_HO WOT WOLL. f* X& *f
WOT WULL, /= X& Wi The file SHLROOTDIR/SYS/PUB/DEVICES should be updated prior o running UxTrCobCop. This
. o file maps MPE devices to Unix devicas, &.9. LPTEST can be mapped to /dev/ILPTEST. This was
 ITEM HOT WULL, F= ¥12 . nat done for the purpose of the feasability study.
RETURH_ITEM_QTY HOT WOLL, f% 12 .
COET_PRICE HOT WOLL, f% 12 .
HEWLAB_CHRONO KUMEER (10 ROT WOLL)
TABLESPACE HDMS_DRTACET; ' Translation of COPYLIB maintained within KSAM files
B T o o . This step must be taken prior to the the translation of the cobol fles. A Microfocus copylib is merely
- DRTE e — - an include file. Each module has o be extracted from the copy library as a flat file,
_TINE HIMBER (5} i
LOCATTOH_KEY CHAR {2008] e The WBCOPLIE was translated. A copylib named BECOPLIB was laler found to be missing. The
SUR_EVENT TV HIMBER {10 * g
posT revmrra:ﬂ"v mmni.al o/ KSAM file is first convertad into a flat ASCII file on the HP a3000:
L I CHAR {00021 i
CURR, . RENAME WBCOPLIB WEOLD
EVENT_TVFE :-:: FILE WBBCOPLIB;REC=-80,,F,RSCII
e : 0 FCOPY FROM=WEOLD; TO=*WBCOPLIE  NEW
I‘RIS’.‘EE_H.EG CHAR{000Z] ROT WOLL, f* Xz b
WENLAE_CHROWZ WUMBER(10) HOT HULL) UxTrCobCop may then be run against the copviib. The filkks were created under the
TRBLEEPACE HONE_DATADES: SNLROCTDIRWECOPLIE directory. One file is created per module.
SAMPLE COMPANY PaGE ToF 27 ProdecT 1D # SAMPLE COMPANY PAGE 100 27 PrOSECTID #
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 What to do, what to do (with the application)?

* The Five Choices

1) Retire Who needs it!

2) Maintain Keep it on the 3000!

3) Rewrite Create your own replacement.
4) Replace We never liked it anyway.

5) Migrate We need it.

Slide 22
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Migration —

Code & Data Porting Study

———= MIGRATIONOF IMAGE DATABASES

CTRL, HOMS and WBSARC wers fransported to Unix in an Oracle database:

+ CTRL
+  HOMS
+ WBSARC

Migration of Image schema

Entities and relations.
Our Image corvertar will automatically perfarm the follewing franslations:
+  Detail and manual manual sets become tables
+  Automatic master sets become indexes.
+  Search and sort items are indexed in the detail sets
»  Master sel key llems ara Indexed by a "unique indax”

Redafionships between masters and details are not automatically created, though they can be
created later through referential constraints.

The default is for the tables owner to be the data base name; the MENLI_COMPANIES set from
CTRL would become the CTRLMENU_COMPAMIES table. This can be changed: if
MENU_COMPANIES was fo be possessed by MYOWN, a file eguabon such as FILE
CTRL=MYOWN could be sat through the AMX MPE-like shall.

An extra column (default name NMEWLAB_CHRONO) is added to the list of the items in each
resulting ORACLE 1able. This column is used 1o keep a unigue addresse for each row. ORACLE
does not guarantee that a row keeps the samea rowid throughout Tis fe. This column is mostly
usad for DBGET 4 calls. These addresses are also used if forward and backward polnlers are
stored in & program buffer,

Physical structure

The default physical structure is for each database o create one tablespace for data and one
tablespace for indexes:

Image data base Tablesy Data files
HDMS HDMS_DATA HDMS01
HDMS_ INDEX HOMS02
CTRL CTRL_DATA CTRLO1
CTRL_INDEX CTRLO2
WRSARC WEBSARC DATA WRHSARCOI
WESARC_INDEX WBSARCO2

SAMPLE COMPANY PadGE 4o 27 ProdecT 10D

CONFICENTIAL AND PROPRIETARY. < 24 ==

reiegges, LP. All

I also found that some Image intrinsics were refurning Omnidex status (for instancae 3217 and
4513 for DBFIND) which were testad by the program.

Anglysis
It can be considered as very unlikely that a string such as PRE present in the address fleld iz

naot the post code. If this assumption cannat be made, a possible solution would be to split
the address field and creale a post coda column.

An index must first be created on HDC_CUST_ADDRESS and on HDC_CUSTNAME in
order to replace the Omnidex indexes.

The code used fo format the customer name criterion and the post code can be partially
reused in order lo produce a bufier that could be passed o DEFIND. The two DBEFINDs
neesd ta be merged into one, with a buffer which should ook Bke:

HOG-CUSTNAME=« Reas AND Jonas » AND HOC_CUST_ADDRESS LIKE « %PREY ».

HDA5HOMS

CREATE TAELE HOMS .RETURH_HIX
[SRN_NO
IRT_RETURN_ K
IET, r'Rf'DA"‘\n MO

HOT UL,
HOT HULL,
HOT HULL)

An Ominsden: indax should ba presant on RETURN-HDOR{RETURN-DATE)

CREATE TAELE HOMS.RETURH_SUPP_ITEM
[SRN_NO
COMPRIY_SKL
RET 14

WOT WULL, #*
HOT HULL, f*
HOT HULL, f*

HDC X HOT BHULL, /% .
sUEF_ITEM HOT HURL, v X12 “F
RETURN_ITEM_QTY HOT HUL - .
COET_PRICE .
HEWLAE_CHROBD SUMEER (10}

TABLESPACE HIMS_DRTADET;

CREATE TAELE HOMS.SUE_: =.’Em L
ITTEM_EVENT WO
EVENT_DATE c!-;ai ooog)

T

YFE
SUBP_ITEM_KEY
RERSON_0oDE
FRINTED_FLAG

HEWLAE_CHROND SUMBER (10
TABLESPACE HDMS_DATADES;

SAMPLE ComPANY Pail 7o 27 PreacT I

HFIDENTIAL AND PROPRIETARY. ic) =




PERFORMAN

5 njj
(s

E SOLUTIONS

WHAT YOU NEED TO KNOW, WHEN YOU NEED TO KNOW IT.

Migration —

Code & Data Porting Study

An Omnidex index should be present on SUE-EVENT-LOG{EVENT-DATE)

CREATE TAELE HOMS.PO_LINE_REC_KIST

[ CHAR | 000S] X2 *f
PO_LIKE_ NG CHAR A 00041 X4 *f
PO_RECEIVED_DRTE CHRRA{000&] X8 i

0] RECEIVED HIMEER (10] 1z *f
CHAR | 000E] XE *f
CHAR {0 0-0E]

HOT HULL,
HOT HULLY

An Omnsdes index should be present on PO_LINE_REC_HIST(PO_RECEIVED_DATE).
The first image calls ara:
»  DBEFIND on RETURN-HDR{ODX-RETURN-DATE) (no Omnidex specific extension)
« DBGETs on the ralieved rows
+ DBEFIND on RETURN-SUPP-ITEM{SRMN_NO) (na Ominidax)
« DEFIND on SUB-EVENT-LOG(ODX-EVENT-DATE) (no Omnidex specific extension)
« DBGET mode ¥ on PARM-SET
+ [DBGETs on the SUB-EVENT-LOG retrieved rows
» DBEFIND on RETURN-HDR{ODX-RETURN-DATE) (no Omnidex specific extension)
+  DBGETs on the retieved rows
+  DEFIND an RETURN-SUPP-ITEM{SRN_NO) (no Omnidex)
«  DBFIND on SUB-EVENT-LOG(ODX-EVENT-DATE) (no Omnidex specific extension)

« DBFIND on PO_LINE_REC_HIST(ODX-PO_REC_DATE) (na Omnidex  specific
exlension)

« DBEGETs on the refiieved rows
Analysis
Indexes muest ba created on the image tables and columns were Omnidex indaxes exist.

Mo subset of a column is indexed here which makes things much simpler, Two changes
have to be mada o the coda:

The appropriate SCIL statement has to be passed to DEFIND
The DEFIND Omnidex specific status has o be hanldad appropriataly.

Locks

llock siratecy.

I ilock is enabled {default), all calls to DELOCK and DBUNLOCK under AMX are managed
by the ilock daemon process. Application programs communicate with this process to
request Image locks. The locks obtained by DBELOCK are not required in order to update
Oracke data: they are only necessary if exclusive acoess fo data is required by the

SAMPLE COMPANY Page Bor 27 PredEcT [0 #
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——== (COBOL MIGRATION

Bafore HP 23000 cobol code may be compiled under UNIX using the Microfacus COBOL compiler, some
modifications are necessary. AMX provides uliliies which will aulomale these changas.

Some of the changes (among a lot of others) are:

« Any COBDL source files or Copy librares which contains macros ar the
SINCLUDE command need to be identified and preprocessed by utilizing the
UsTrCobCop utility. UxTrCobCop will expand the macro or include the relevant
file.

«  Compdlation aptions (SCONTROL) are commeantad oul.

* Replacement of HF 23000 functionnalities such as CONDITION-CODE by
proprietary procadures.

«  Syntactical changes in COPY, CALL. GOBACK. at. stalemeants.

# Inclusion of an initiglisation paragraph that will make fle equations and
variables available 1o a particular process.

+ Inclusion of a deanoul procadures afler leaving the program: files dosures,
purge of "new files”, ate.
Thaugh the modifications made above will cover most of the required code changes, the translation
process always require some manual intervention. MicroFocus Cobol has a lot of aptions. Some of them
will se1 some synlactical standards. An option such as OSVS or NOOSYS will for example allow some
statements while disallowing others.

Prerequisites

The file SNLROOTDIR/SYS/PUB/DEVICES shauld be updated prior to running UxTrCobCop. This
file maps MPE devices to Unix devicas, e.9. LPTEST can be mapped to /dev/LPTEST. This was
it done for the purpose of the feasability study.

Translation of COPYLIB maintained within KSAM files

Thas stap must be taken prior to the the ranslation of the cobal fes. A Microlocus copylib is merely
an inglude file, Each module has 1o be extracted from the copy library as a flat file,

The WBCOPLIB was translated. A copylib named BECOPLIE was later found to be missing. The
KSaM file is first converted into a flat ASCII file on the HP a3000:

REMAME WSCOPLIS WSOLD
FILE WEECOPLIE;REC=-80,,F,RSCII
FOOBEY FROM=WEOLD; TO=*WSOOPLIE HEW

UsTrCobCop may then be fn against the copylib. The files were crealed under the
SNLROOTDIRWEBCOPLIE diractery. Ona file ks created per module.

SAMPLE ComPANY PAGE 104F 27 PreacT I
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——== (CONCLUSIONS ——=—= APPENDIX |

Sample of the WBSCODE Cobol migration traces:
Image
+ Mo mcompatibilifies were found in the struciure &dBHACRD integratic
. Tm Ol1'I|'||de)l inm;qe:s hhi" haue o bE d.el md on manuall\r EATErom fumets (HEWLAR/MPEXL/XYE COMPRANT (WRSCODRE/RITRANC

intagratie
it (HEWLAR MPENL/KYE COMPANY /WRSCODREAITRAND

Cobol code famers SEYE COMERNY /WESCODEALTRANCE ktm
Erd of PFrogram
= Mo language restriclions were found. &dBTranslation of
AT fuser YE COMPRNY /WESCODE/ALTRANCE.tmp to
+  Tharg arg few incompatibilitias as far as genaral purpose infinsics and MPE EdTfusers/KYE COMPANY /WESCODE ALTRANCE . cb
commands are concemed and workaround exists for each of them. Two
excaplions wane however found: EaMNodityin
; SOOHTROL EUEPROGRAM, OPTFEATUREE=LINEALIGHEDLE
#  The proprietary version of DISCFREE cannat be ported. o “SOONTROL SUSPROGRAM, OPTFERTURED-L THKAL TENE016
#  The definifion snd use of STARTRAM and STOPSTRAM need fo aiEying
ba clearsd. CONDITION-CODR 1S C-00DE

»  Allbase SOL can be migrated o Oracle, v CONDITION-0ODE 18 C-ropE

* Two programs in SOCKCODE will have to be rewntten. The others can be
amended o acomodale the sockal layer.

« It is not possible o automate the Omnsdex migration. Each sourcs has to be

- STORAGE SECTION

WOREING- STORAGE SECTION
.

individually analysed. The identified changes are: + HEWLAE Declazations
«  When indexes are set on an item subset (for instance column 14 01 HL--CHD PIC X(512).
e 18), structural changes are required in order bo produce an a1 ML '?:gls gig ::::: —jg:; : ;:{j—ggc’é
Oracle column that can be indexed. IHT3Z PIC E5(3] COMP-5 OCCURS 5.
THTE4 PIC S0 (18) COMP-5 OOCURS &,

»  When Omnidex sublists are used, merge of several DBFIND into I CoME

one in order ta emit a single SOL call. *
* End =f HEWLAE Declatationa
+  When not used. for each DEFIND, produce the appropriste SOL :
call EdIModifyin
» I necessary modify the code to accomodate DEFIND and ESTRY MEILMRED® Using L
DBGET Omnidex returmed status, I
ENTEY "FILAIRED" USINZ LE-REPLY
+  Visual basic LE-RITRANS

=LInder investigation=

ring
GOEACE.

EXIT PROGRAM.

LE-RERLY,
LE-RITRAMNE

ENTRY “PILAIMRT® UsSING LE-RERLY
LE-RITRANS

EdTModd fyin
DoEACE.

-

PredecT 1D
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started the project. In the event that scope creep fakes place during early project tasks, the overall
affect can be compounded throughout the project and the end resulls may be complately skewesd
even fo the point of unrecognizabla.

Timeline considerations

The following tabls describes and discusses a mathodical approach to the project management of
your migrafion. A Gant chart has been created in Microsoft Project® that ouflines a milestone-
orlented h to project As you review the table below, you should be able to
fallow alarg with the high-level timeline (Gant chart snapshats) as shown on page 32. Task numbers
in the lable correspend to the lasks in the Ganl chart. Also included in the table are estimales of
minimum time required to complete each milestons,

1-3 | Baseline Study

Parformance Baseline Study of 989/ks200 - Sample Company has takan Me first steps In the successiul
rigrastion of he XYZ spplication. A perfarmnance baselin sludy, capacily plan, snd project study will sl have
B complited pricr b he commencement of the migralion praject. [COMPLETE)

Capacity Plan Assurance of System Life - Currenlly, the S63(ks200 is running at 57% capacily and Brere
Is warry that thars may be latant naed that ks not baing saisfied. To malnain ullization urder the thrashold
af 8%, It has been racommendsd Mal &5 MUCh 88 8 o-proGessor updrace would ba needed. This will
aittvar e timeine and af the migration, of require that the existing system Upgrade be
infroduced it the scope of Ihe proel [COMPLETE)

an item: Determine if upgrade to 988%s200 will be periormed

4-5 | Maintain System Stability | Entire project

Quarterly Parformance Reviews - [n e sharl pericd of fine Bl Bis shidy has taken placs, the dyraric
mature of the amdronmant fas shown |ust how much change (s teking place. Cuararly assessments of the

ayatem and the code hasa will be nesdad bo ansure both that the does nat hit the
wall and that the code and dala requirement does not significantly alter the development time required to
oo,

Astion tam: Establish quariedy review process.

Guarterly Maintenance — Regular maintenance is oitical to the cleanliness of the data in e new
anronmant. An archival of the unneaded code and data prior 4o e convarsian procass will significanty
Feduics e scope and effort fequined 1o comglete he conversin.

Action e Restesw and archivia unneeded code and data

7-13 | Planning The Project [ 30 days
Lund Migration Project Study - (COMPLETE)

Assemble Migration Team - The migralion team should consist of repressntatives from each of the
departments of business units that the HP e3000 supports, Each member wil be responsible for
regrasenting the naeds of the depariment and corvey stahss of e migration project back 1o their
department. The proactive communication in this process wil be boih an image B for he |T department and
comiloet ary fesars of the perding change.

Qutline Roles and Responsibllities - Defiriion of the roks and responsibiilies of sach t=am mesnber will
assistin the assignmant of actin items and pramate channels of cammunication

Mantify Blackout Dates - Black aul dates should be sirategically placed in a migration fimelng, as these
are periods in which the system is unavailable. This may affect e success of complelion for cerain teeting.
‘Sampla Company has idendiied Labor Oay weekend, 2003 a8 Me date rangs for moving o the new data
canter buiking. This may be a sralegic date in which the sstup and ‘lum on' of lhe Syt in Be e
environment can be in sync with a setup or 'tum on’ date in the migration plan

BAMPLE COMPANY PaGe 27 oF 37 ProsEcT 10 #
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Migration —

Change Deseription HP 959/400 Volume Set Implementation
Sample Company Team Mambers:
LUMD Team Members:
HP Team Members:

Porifolic Summary

* Hardware Diagrams + Syslem Preparalion - Checklist

= Projest Contact List + System Installation - Chacklist

# Description of Hardware Change + System Startup - Chechklist

+ Timeline for Scheduled Change + System Testing - Checklist

* Go ! No-Go Decision Points + System Cleanup - Checklist

+ Tast Flan - Cvarviaw + Ratun System To Production - Checkdist
+ Biackout Plan

Hardware Diagrams

Final CPU Bay
Powar Supphy
Processor 3 addad

processor 4 added
HECIO added

TAFTO - LOEV 7.8.5.11 DLT 7000's

100412 Model 20 A
| LDEV 12345, Emply
Empty

- (1044 HVDI# A
E < |rovisnzvow s Emply
T Emply

Expansicn Bay
By { Shot 1 A1 Empty
EZ Slet 3 B/41M2 DLT Ldev 14
BT SIot S B/4/20 OLT Ldew 15
Slot7 B/4/28 HVD10#1 8
\_‘ Slot 9 84736 HVDID#2 B
Slol 11

Bi4i44 HVDIO#35 B
Slot 13 B4/62 Model 208
Bus Convarler

CPU Cabinet - 1.6m Disk Cabinet - 1.6m

\

HP 959 CPU

HVD 10 #1

one slde
af mirmar

LDEV 8 HVD 10 #2

DDS LDEV 9

HVD 10 #3

ane skle

Model 20 Disk
Array

HPPB I/O

Current CPU Bay Interim 2/10 CPU Bay

Power Supply

Processor 3 added
Processor 4 added

Processor 3 added
Processor 4 added
HECI0 added
MFIC = (LOEWV 1.7.8,8,11)

1004113 HEFL - (25, 13, 35, 36) [1014/16 NMMSR

100414 HPFL - (30-34) Empty
Erriply Em|
Erriply =

Sample Company LUND Project 1D #x Volumea Sed Implamentation

Slide 28

Miaration Strateav and Plannina Eebriiarvy 2003

Coovriaht © 2003 | 1ind Performance SKoliitione All riahte recerved



WHAT YOU NEED TO KNOW, WHEN YOU NEED TO KNOW IT.

Significant Event Management

eroject: Volume Set Imple mentation
Diate: June 5, 2002
Subject: Project Planning Session
LUND Attendees: Scolt Pierson, Kete Bilera, Camatha Groshong
Mesting Method: Teleconferance

ST = + ST T BT -EF ’;"
= = I
I}
— b £
W moan
5 T ] ] i) T ] ] T T 7 ] ]
ozt iy
=
[Coras e
=0
EE) i} ] T3 I3 T} i IE} iE} i} Ty T3
Froet V5 gkl
| =T
WD i
57 o= = E|
= FEN T F1a FTE | BT £ i} Fl Fal il FEm i
Froect
I
H7 on-sin
il F) = ET) E3) - = o) Fid ¥ o) FT—
e
irg
Lﬂ’ ariie
=
Meeting Summary
+ Action lem Lipdate
* Modification of backup plan
* Modfcation of DLTRll job
* Heview slalus of aralon bor on-sibe visil
ion ems
2 |Actionee ction |status Assigned |
2 |Camatha Croahong Completion of Test Plan Closad d-hday-0F
4_|Secott Piarson Check with Riocky &5 b0 who creates new SLT config Clogad b y-02
B |Beoll Prerson Create SYSGEN Conhigrahon and SLT Closed | 4 May 07
[ 7 |Kale Billera Chueck for other AMISYS cuslomens using Mirronix for Jefl Closed 15-May-02
B _|Scolt Person Copy and modify mew OLTFLILL 1o include aulo VSTORE of bagekup Clossd 15-May-02
4 |Camatha Groshong Check with HiComp for HiBack and MirmoniX conflicts Closad 15-May-i2
A0 |Kale Bilkia Chizck ko msves with RESTORE of HES direclies ancd fike struchsos Claged 15-May-02
11 [Kate Billers Purgye Account GRACLEDE Clogad | 15-May-(2
12 |Kale Bilksra Mndify tha backup command Mew Sedun-02
13 |Camatha CGroahong e S-Jun-02
14 [Scatt Prerson 55 e A-Jun-02
5 Hewi 5-Jun- 02
Jeall 1o email acdilions o Ihe change cenirol documnent v S Jun07
Action ltem Updates Subject Lead: Scoft Pierson
2 Updates recevad from both Jeff snd Diana
4 Rocky dirgcted Lund 1o craale the configuration
& BLT Generated Wadnesday, 51801
T Examplas of Amysis customers: usng Mimonx provided 1o el
8 DLTFULL modified to DLTFULLM, DEVCONTROL form Talesup worked, MPEX did not
B HiCamp infarmdad us hal e ae oo dffegnces o comglicalions
10 Mo isswes in RESTORE process
11 Account Purged

Valuma Saf Implamantation

LUND Project iD# 5897

Subject Lead. Kale Billera
+ The cument backup jobes wil need to e modiied 5 there now exists 2 ranasclion managers

* The hackup job needs o ba modiied s0 hackups will oscur an the volume sat kvl

* The question arose of whether or not HPSM's Hi-Back software supports “onvs” commands

+ The question arose of whather or not e "onve” command is requined in the backup

12 Moy e backup command Kale Bilera

13 Investigate whether Hi-Back has *onvs® capability or not Camatha Groshong
14 Investigate whether ‘onvs” command is required in back 55 |Seolt Pisrson

[Modification of DLT job
= The DLTFULL job needs to ba modified 1o represent the following process
st - koad the library
Znd - Stora
drd - Neads 1o be added in - Bring tape onling & valone befone unlosd
Atk - Unksad tisse
Resulting Action 15 Modgify DLTFULL job stream o add in bringing the taps online Kata Bilara
Jtom:

Subject Lead; Jeff Yong

tion Status for On-Site visit

= Confirmed Kata Billera will e on-sile 518 (Frday| on through the weskend
o Kb e 5 Peswar Poind pressentalicn pregsaned Tor i st

* Jeff has some issues he would like included in the change contiol document
* Jamaica cabnet has amivad

2 Disburse Ihe teatng plan Camalha Groshong
16 Jeff to email edditions to the charge control decument Kate Bilera

Subject Lead. Scott Pierson

20-Jun Pl Ceetfem planning inlormatizn wilh HE hardware inslallsion Camplih
| 22-dun T stalus C of stalus and preparalion steps Complets |
[ B-Jud Confirmation GodMolo Confirm schedule and change praparation completion Tanlative

Valuma Saf Implamantation LUND Project iD# 5897
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———= VOLUME SET IMPLEMENTATION

The implementation procesdad on schedule with only minor disruptions.  Thare were no crifical issues with
the hardware installation, the installation of Mimored Disk or the system reload. The system was fully
operational on Sunday Aftemoon.
Action ltems
1. Fax the HP support and purchase documant to Lund for evaluation.
2. Request two copies of MPE(X OS5 level 6.5 power patch 3 and supplemental patches.

3. Remove HPIB printer from existing 939,

ol

Crder and install additional equipment for 989,

@m

Updala 538 to MPE/iX level 6.5 pawer patch 3 and supplemental patches.

Install 6.5 power patch 3 and data from 939 onto 989 system as 3 test,

b I

Oibtain HP and third parly license transfars for 938 to 889,
2, Hewlett Packard and Beechglen support
b SUPRTOOL {remains tha samea, part of Ecomelry)
c. ESPOOL (changed from NESpaol)
d. ORBIT (new $9000 acquisilion)
e, Ecometry {require new license and pay upgrade)
f. IS {require new Boense and pay upgrade)
g.  Lund {require new license and pay upgrade)
h.  VESoft {require new license and pay upgrade)
i. DBGend - fremains the same, part of Ecometry)
jo (Mot moving) MBSpoal, Allagro

Hardware

The hardware inslallation was dalayed by 1 hour due 10 printing of backup spood files. The HASS
cabinet was installed without issee. Al disk drives wers repositionad for volume sets and the cables
rerouted. Al stariup we noticed that there were two disks with a different manufacires code. The
disks were moved fo be a mirrared pair. Validation of the disks was performed via the ODE Mapper
udility.

One issue that surfaced was redundancy in terms of power protection.  Currenily all devices are
protected by a UPS wil installad in the base of tha 1.6 Melar Rack.  If the UPS should fall all disks,

WOLUME SET IMPLEMENTATIIN PAGE 14F 2 PRAUECT 11 #f 5541
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this includes both sides of the miror would fail.  The recommendsation is o migrate the power cord
for one of the power supplies 1o a separate 1.6 Mater Rack.  In order 1o accomplish this 1ask longer
power cards would have to be purchased. Given the state of the electrical grid we strongly
recommend thal this task be accomplshed n the near oem.

Software

The Mirrored Disk software was installed without incident.  The MPEXL and PROD Volume sets
were created and the disks nitialized.  The drive mitializabion for Mirrored disk was accomplished in
four hours rather than the budgeted eight.  The reduction in time is attibutabde to the number of
processors, mamary capacity and the number of disks per FWSCSI card.

Restore Of Files

For the mast part. the restore of files 1o the MPEXL and PROD Volume sat procesded without
incident.  Some files living in the POSIX space were not restored on the first pass. This issue was.
remedied on Sunday.  The restore of data to the PROD Volume sel required only four hours to
complete.

Observations

Balow are some observations of tha AMISYS environment thal were made during the Volume Set
Impdementation and via conversations with CUSTOMER Staff

Disk Clean-Up

There are a large number of files, which have not been accessed in over thirty days. Many of
these filas have not been accassed since the date they were crealad. These filas are impacting
system operations on a daily basis. They are overhead for the file system, impact the full
backup and will impact any recovery from a disaster. A sarious effort should ba made to
identify, cleanup and putin place procedures to remove files of no business use.

Database

In locking at a Howmessy Report run on Sunday there are two issues that should be addressed:
Data Archiving and database maintenance.

The number of fransactions in the Claims Subsystem is excessive, It is impacting any process
that uses this subsystem from entry to reporing.  Archiving of data does not have fo mean
resmiowval from the system,  Many AMISYS users create a repasitory for old claims,  Transactions
arg then migrated from tha Production to the History anvironment.  The Histary enviranment is
available for lookup and reporting purposes. This significantly reduces the volume of
transactions in the Production AMISYS account speeding up all processes. We racommand
that Archiving of Claims and Services be seriously considered by CUSTOMER.

Thea Howmessy report also revealed that there are a number of dalasets, which are exiremely
inefficient in terms of disk VO, In some cases five times the number of disk 0's are being
parformad.  We strongly recommend that regular maintenance be performed on the Production
Databases.

WOLUME SET IMPLEMENTATIIN PAGE 20 2
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Meeting management / scheduling / reporting
Action item management

Communication coordination
Event description
System preparation
Event timeline creation
Go/No-Go Decision Points

Back out plans
Technical assistance in the change event
System start-up and bring the system back to production
Formal portfolio outlining the event
On-Site meetings/support/assistance
Training
Remote dial up and preparation
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ST Image databases
(Cobol, Pascal, C, SPL) &

Microfocus, C
Cobol, Pascal y 4

s &
v 4

Application

Reports
PL
VPLUS screens NB 80/20 rule
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Code & Data Conversion

HP e3000 Applications %

)
OPEN SEAS

Databases IMAGE/TURBOIMAGE, ALLBASE

Files SEQUENTIALS, MESSAGE, KSAM, SPOOL

Programs COBOL, FORTRAN* *HP-UX

Screens VPLUS

System calls Intrinsics

JCL COMMANDS, UDC

Utilities SORT/MERGE, FCOPY
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——= BEFORE & AFTER COMPARISON

Introduction

The following pages graphically and numerically show comparisons of performance both before
significant maintenance and afler. By looking al the both the system's padormance and business
pulse points, one can determine the success of the maintenance for future planning. Averages
include data for Monday through Wednesday, 24 hours per day.
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Figure 2, CPU Liilization 8y Sebquerse

ES subqueus processth 2.0273 72324
DS subqueus-process 25.048 24 0633
IC8 subqueus-processt 114478 5.3624
BS subqueue-procass 23102 13633
AS aubauelis-prosesssh 0.0 0.0001
Dispatcherts 1.2864 0.8571
Memory Manager % B.0BTE 29858
Ovarhead 10.0588 53183

Fignre 3, Averaged CPU Utitization by Subguee

Analysis

In result of the maintenance activity, the system was able to perform more batch processing without
the comesponding overhead that nomally resulted. In the lable above (figure 2) you can see thal
system ovarhead processing reduced by half and the amount of CPU spent on memory management

MPANY IATE, 2002
¥ AFTER PERFORMANCE REPORT - PROJECT TDWX PAGE &
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Capacity Planning

=== BASELINE TODAY

CPU Usage

In the follkowing graph (Figure 24), an average, busy day is illustraled. The colored areas represent all of
the active pricrty workloads from the HP e3000 Series 928RX system, lecated in Ann Arbor, Michigan, on
August 28, 2002, which was typical of the dala we analyzed. Since this syslem's CPU usage averages
above the 85% threshold marker during nommal user howrs, this server has very lithe available resources
for spikes in use or comparny growth.

Workied Goour Figure 24 shows the
Dmmnn sampla penod usad as
a baseline for this
report. All workload
activity has  been
evaluated during a
sample to extract an
average. In order fo
give you @ compete
capacity plan, CPU,
memory, 8nd  disk
options  have bean
specifically addressed
in  this  capacly
panning repar

Fignre 24, CPL | Worklood Grongp

The CPU s undersized for the
current load. The CPU spends mosl
of the primary shift ime above the
85% wilization threshold. However
projected company growth must be R S
addressed  before  a  capacity-
planning conclusion can be reachead.

Figure 25 reprasents the basaline
average CPU  ulilization betwesan
900 am. and 11:00 am. on Ausgust [ EE I Sl
28, 2002, which was chosan to be
representative of the processing in
this environment.  &5% is  the
threshold  percentage  at  which
performance begins to degrade.

Figure 25, Ciirrent CPU Average

This is a stacked area graph ilustrating the utilization in each workload group stacked on top of the each
other to give tha enfire CPU wilization picture.
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——=—= WORKLOAD INCREASE

Forecast Of Workload Increase

The graph below represents the baseline of the ‘Study’ system, with a 15% annual company growth and
the elimination of the Samplel and Sample2 accounts mid year 2003 as requested. Additionally thera
was increase due to the XYZ workload migration from the “Study2' system. The 15% growth, as well as
the overall increase due to the XYZ processing, was applied at the request of Contact?, system
administrator, The table below represents the expected load changes requested. The only modification
to the system load apart from the proposed migration of the Samplel and Sample2 workload and the
workload from the ‘Study2' system is the projected overall company growth.

Growth Description Estimated CPU Growth %
Projected Annual Growth 15%
Sample1 and Sample2 Account Migration mid 2003 Workload group decrease
Estimated growth due to XYZ workload migration from “Study2’ 4%

Figure 3. Expected Growh Table

In this Capacity Plan Analysis Report the Samplel and Sample2 account activity has been isolated in
the H & W — J and H & W —5 workload groups. By isolating the workload Lund was able to frack the
projected impact of migrating this workload more closely in this analysis report. This has allowed
Company to leverage Lund's experience and knowledge base to assist in making critical business
decigions regarding the overall workload of the ‘Study’ system especially during the upcoming high
ufilization enroliment period in the fall of 2002,

Additionally quantifying the load attributed to the XYZ processing was done using the transaction data
provided by Company and through conversations with Contact! and Contact?. It was determined that
the ABC, GHI, LMPNOP and XYZ account related processing represented 70% of the total processing
on the ‘StudyZ' system. Utilizing the transaction data provided it was determined that the X¥YZ
processing equated to 14% of that 70%. That 14% load equated to a 6% reduction on the ‘Study2’
system and a 4% increase on the "Study’ system when the workload was migrated. The migration of the
XYZ processing was projected in the seventh month of the study period allowing six months of testing
and proactive planning.
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Migration - Capacity Planning
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Migration Performances

Memory 2 to 5 MB / user

Unix/ NT CPUsize 1.3to1.5x HP3000 CPU

<<NB Unix equivalents of MPE boxes are much less expensive>>

Wide area network  Wingspan works in character mode
(X25 and Frame Relay tuning)

Mathematical models to predict the actual response time
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Costing Review

« New hardware Low $15,000 - $100,000
Mid $100,000 - $1,000,000
« New database $5,000 - $30,000 per server
« 3GL and 4GL licensing $10,000 - $200,000 per server
« Replacement tools $10,000 - $100,000
« Migration tools $30,000 - $100,000
« Resources (in-house or outsourced)  $25,000 - $200,000
* New hires $ TBD
« Application Enhancements / face lifts  $20,000 - $100,000 plus labor
 Training $20,000 - $40,000

* Implementation $ TBD
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Migration Strategy and Planning

* Environmental Assessment

« Migration Analysis & Plan and Code & Data Porting Study
« Significant Event Management

« Code and Data Conversion and Infrastructure Installation

« Capacity Plan and Final Hardware Configuration with
Testing, Auditing, and Training
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