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AUTOMATED SERVICE LEVEL MANAGEMENT SYSTEM

BACKGROUND

[0001]  Service Level Agreements (SLAs) are used in companies in many
fields including financials services, natural resources such as oil and gas, and
others. Service Level Management (SLM) has developed for managing creation
and maintenance of SLAs. SLM formalizes the service agreement process
between business service customers and Information Technology (IT). SLAs
originally applied to agreements relating to equipment. More recently, SLAs
have evolved toward agreements relating to overriding business services.

[0002] Service providers such Information Technology (IT) providers benefit
from agreements with customers regarding quality of service to avoid disputes,
allocate resources, and manage costs. HoWever, adoption of SLAs has been
limited both in terms of the number of companies implementing service-based

service level agreements and the percentage of services that companies govern
by service level agreements.

[0003] Adoption of Service Level Managehent (SLM) and Service Level
Agreements (SLAs) has been limited by the extensive resource allocation for
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creating SLAs for the large number, for example hundreds or thousands, of
business services that may be covered by a single provider.

[0004] Using conventional manual techniques, implementation of
agreements across an entire mix of business services can cost companies
millions of dollars. Once a service is included in a service catalog, lower impact
and higher impact business services are treated the same so that even very low
impact business services use a disproportionate amount of resources due to
lack of formal prioritization or accountabitity. Service Level Management was
created to solve the resource allocation problem. However, implementation
costs continue to limit adoption even though SLAs have the potential for
managing operational demand of IT.

[0005] Conventionally, SLAs are created by using Service Level
Management software that allows Information Technology (IT) to formally
capture agreements between the customer and IT. The software manually
records the service level criteria developed by service level manager working
with a customer so that a substantial labor cost is incurred in creating SLAs.
SLAs are created on a case by case basis so that realistic estimates of service

quality and budgeting for individual service level agreements are difficult.

[0006] In conventional operation, a Service Level Manager (SLM) typicaily
starts a SLA process by collecting service level delivery information for several
months and then using the information for negotiétion between the customer
and an Information Technology (IT) supplier. The SLM can also review usage
trending with capacity and availability to develop an equipment plan for a future
agreement period. The information is used by the Service Level Manager to
negotiate terms with a customer. Once an agreement is in place, the Service
Level Manager can report back on the performance of IT for the agreement on a
percentage-of-availability delivered during defined hours of operation.

[0007] Conventional SLM systems involve high personnel costs for SLA
creation. Also, because SLAs are created individually and rarely, overall
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tradeoffs and costs for multiple business services are not collected. SLAs are
commonly created without considering possible alternatives to aspects of
business services delivery and resource costs of the various alternatives. SLAs
are conventionally created without relating quality of service and cost due to
lack of information relating various services. A further difficulty with
conventional SLM is that IT organizations and business services typically do not
have a common definition of the affect of actual service delivered.

SUMMARY

[0008] An embodiment of method for service level management comprises
identifying connected enterprise application components and, under control of
an automated system, relating historical performance for the connected
enterprise application components and electronically creating a service level
agreement based on the historical performance relation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the invention relating to both structure and method of
operation may best be understood by referring to the following description and
accompanying drawings:

FIGURE 1 is a schematic block diagram that illustrates an embodiment of
infrastructure configured for behavioral modeling;

FIGURESs 2A through 2E are schematic flow charts depicting
embodiments of service level management methods:

FIGURE 3 is a schematic block diagram that depicts an embodiment of
an infrastructure adapted for behavioral simulation:
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FIGURES 4A through 4C are schematic flow charts showing

embodiments of a service level management method that perform a
business infrastructure simulation;

FIGURE 4D is a graph that describes a general method for integration
into a priority model;

FIGURE 5§ is a schematic block diagram illustrating an embodiment of a
business services model that operates in the manner of a “Sim-City” type
simulation for an information technology (IT) application;

FIGUREs 6A, 6B, and 6C are schematic flow charts depicting
embodiments of a service level management method that handle
business services based on several considerations;

FIGURE 7 is a screen shot sequence showing an embodiment of a value
center implementation; and

FIGURE 8 is a schematic flow chart illustrating an embodiment of a
service level management method that can be used as a decision center
for an automated service level agreement system (ASLAS).
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DETAILED DESCRIPTION

[0010] An Automated Service Level Agreement System (ASLAS) automates
creation and maintenance of service level agreements (SLAs). Service Level
Agreements (SLAs) are useful for managing an information technology (IT)
portfolio and for establishing the portfolio quality-of-service (QOS) delivered to
IT customers. An illustrative ASLAS automates discovery of performance

baselines and creation, maintenance, and tracking of SLAs.

[0011] Automated Service Level Agreement System (ASLAS) automates
creation and maintenance of service level agreements (SLAs) to effectively

balance service level priority, quality of service delivered, IT cost, and other
aspects of business service handling.

[0012] The ASLAS can implement a value center concept that enables
optimization of service level management.

[0013]  Anillustrative Automated Service Level Agreement System (ASLAS)
comprises multiple various enterprise application component parts that are
combined into an integrated form. In an initial operation, the ASLAS can enable
a user to establish a service catalog if the catalog does not yet exist. In some
embodiments and conditions, an application mapping tool may be employed to
discover connected enterprise application components including networks,
servers, storage, and the like. Once the information is collected, business
impact analysis can be performed for some or all business services and entered

into the ASLAS to perform actions including service level balancing and staff
loading or scheduling.

[0014] The ASLAS analysis and management actions can be based on the
particular business service objects in the system and historically-derived
performance. Historically-derived performance, in one example, may be
tracked by relating the number of occurrences of service performance failure or
degradation that results in down-time during a month to the total available time
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during the month. In conditions that a service dependency map exists, the map
can be used with a record of a Configuration item (Cl) to determine the affect of
component performance on service delivery.

[0015] The ASLAS uses historical measures to model service level
performance and to model an expected level of performance for a future period.
A business service can be analyzed on the basis of percentage availability, a
response time distribution, and a resolution time distribution during a measured
time period. The business service analysis enables determination of overall
business service performance including, for example, expected availability,
expected incident rate, expected response, and expected resolution time. One
deficiency of traditional business service analysis is an inability to model
historical performance of an entire service portfolio and then determine the
affects of changing decisions about service levels and staffing.

[0016] Referring to FIGURE 1, a schematic block diagram illustrates an
embodiment of infrastructure 100 configured for behavioral modeling. The
infrastructure 100 enables asset classes of like behavior to be determined, thus
enabling prediction of the business service performance. Enterprise application
components depicted in the infrastructure 100 has computer systems 102
including UNIX/Mainframe systems 104U, 104M and Windows/Mac systems
106. The Windows/Mac systems 106 further can be classified as shared
servers 106S and personal computers 106P that are further classified into
desktops 106D and laptops 106L.

[0017] FIGURE 1 illustrates operation of ASLAS to effectively develop
behavioral models for each asset class used for a business service or a
supported application. ASLAS aggregates performance across each asset class
within a configuration management database (CMDB). Performance
measurements include availability, incident rate, response times, incident
resolve times, and possibly other criteria. With performance information,
software can establish an expected level of performance in future operation by
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aggregating expected asset class performance for some or all components of a
business service or delivered application.

[0018] In the illustrative system, component performance data can be
derived by interrelating business service object components with historical
performance level data stored in Service Level Management software or
historical repositories. Once extracted, the component performance data can
then be used to produce a virtual or derived Service Level Agreement (SLA).
The ASLAS enables aggregate analysis of multiple enterprise level components
that can be highly variable in characteristics, and further includes consideration
of labor pool and labor pool mix, for forming the SLA.

[0019] Referring to FIGURE 2A, a schematic flow chart depicts an
embodiment of a service level management method 200. The method 200
comprises identifying 202 connected enterprise application components and,
under control of an automated system 204, relating 206 historical performance
for the connected enterprise application components. The method further

comprises electronically creating 208 a service level agreement based on the
historical performance relation.

[0020] In some embodiments, the method 200 may further comprise creating
203 a service catalog designating enterprise application components. Based on
the service catalog, an automated service level management system uses
historical data to model define applications and automatically create a service
level agreement, either virtual or defacto, for business services.
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[0021] The ASLAS uses the historical information to perform business
impact analysis and balance service levels, resources, service maintenance
levels, resources, service maintenance schedules, cost, and service quality. In
the process, the humber of Service Level Managers to perform management
services can be greatly reduced, shifting to a role focused on acquiring services,
service level planning, and negotiation of terms. The ASLAS enables allocation
of resources according to business impact-ladened demand so that the method

200 has potential to improve better service quality while reducing overall
staffing.

[0022] In addition to using the historical record and business impact rules
defined by organization departments devoted to business services, impact of
business performance can be analyzed and understood in terms of a specific

business unit, the business as a whole, or any subset of business units.

[0023] The service level management method 200 improves performance
and efficiency of SLM in part by automating the process for creating service
level agreements from creation to deployment. The process automates
collection of historical data and information inputting to the system, as well as
analysis and deployment of SLAs. In contrast, a conventional SLM system has

service level managers develop a service level negotiating point for every
business service.

[0024] Referring to FIGURE 2B, a service level management method 210
can further comprise storing 212 historical performance level data in a storage
such as a computer memory, long-term storage devices such as disks or tapes,
network storage, and the like. The method 210 can further include interrelating
214 business service object components with the stored historical performance
level data. Business service component performance can be electronically

derived 216 from the interrelated business service object components and the
historical performance level data.
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[0025] In some implementations, the derived business service component
performance can be integrated 218 into a historically-based service baseline.

- The historically-based service baseline can be combined 219 into the historical
performance level data.

[0026] In a particular embodiment, data from business customers regarding
service impact and opportunity cost can be collected 220 for a changed
component performance condition. The method 210 can further comprise
analyzing 221 a series of historically-based service baselines and opportunity
cost data. An optimum service level agreement baseline can be derived 222
from the analysis.

[0027] Some embodiments can implement actions including collecting 223
data from business customers regarding historical component outage and
changed component performance condition. Historical component outage and
system performance variation to component performance can be related 224.

[0028] Referring to FIGURE 2C, a service level management method 230
can further comprise storing 231 historical performance level data in a storage
or memory and interrelating 232 business service object components with the
stored historical performance level data. A designation of business impact can
be assigned 233 to business services, associating 234 the business impact with
a plurality of different elements of an information technology (IT) environment
including business services, departments, operators, and work groups.

[0029] A unified metric for cost can be created 235 that is directly
translatable to revenue from the assigned business impact. For example, a
unified cost function can be specified 236 as a business impact that describes

value of delivery of a portfolio of services by information technology to a
business.

[0030] In some configurations, the method 230 can further comprise
electronically balancing 237 business impact aspects including service level,
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resources, service maintenance schedules, cost, and quality of service. Virtual
service level agreements can be created 238 based on the balance.

[0031] Referring to FIGURE 2D, a service level management method 240
can further collect information for relating information technology (IT)
organizations to business services. The method 240 can comprise collecting
241 information on information technology (IT) organizations that supply
services to business services and collecting 242 information on the business
services that receive services from the IT organizations. Relationships between
the IT organizations and business services are established 243 and business

impact rules at the IT organization level for downtime and/or degraded
performance are established 244.

[0032] In some embodiments, the method 240 can further comprise
analyzing 245 the established IT organization-business services relationships
and the established business impact rules in combination with the historical

performance. Historical performance impact is determined 246 based on the
analysis.

[0033] Referring to FIGURE 2E, a service level management method 250
can determine address work-around solutions to events or conditions. Impact of
downtime and/or degraded performance can be identified 252 at a work-around

level. An auditable impact trail can be created 254 based on the identified
impact.

[0034] Referring to FIGURE 3, a schematic block diagram depicts an
embodiment of an infrastructure 300 adapted for behavioral simulation.
Infrastructure class models can be used to simulate future behavior. The
infrastructure 300 includes an incident behavior model 302 and a resolution
behavior model 304. A data storage 306A supplies information such as time of
day, a change history, capacity information, a maintenance history, user skills,
and the like to the incident behavior model 302. A data storage 306B supplies
information including asset class weights, historic incident data, industry
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behavior, configuration compliance, and others to the incident behavior model
302 and the resolution behavior model 304. A data storage 306C supplies
information including problem type, relative priority, worker skills, user
responsiveness, and the like to the resolution behavior model 304. {nformation
from the incident behavior model 302 and the resolution behavior model 304 is
applied to a work queue simulation 308 along with feedback 310 including
service level objectives and staffing levels. Results of the simulation are
transmitted from the work queue simulation 308 to a store function 312 that
stores service outage information. An optimization 314 can be run to determine
service level objectives and staffing levels and applied as feedback 310.

[0035] The chart depicted in FIGURE 3 shows how service is modeled in
terms of various events and conditions such as incidents, costs, and risk. By
aggregating the service models, global tradeoffs and decisions can be made
across the business services portfolio, enabling resource and service decisions
to be made across the service portfolio. Modeling enables agreements to be
made concerning various aspects of business services including the fabor pool
and expected requirements. By embedding realistic agreements into service

management software, performance can be driven to items of greatest business
value.

[0036] In a next level of operation following modeling 302 and 304, a Service
Level Manager collects input information from business customers regarding the
costs/impact/opportunity cost for downtime or system performance change for a
business service. The ASLAS takes into consideration the information from
business customers in combination with accumulated historical service data. As
a result of the analysis, the ASLAS can trade off historical system service
quality against opportunity cost in an operational research model. The ASLAS
can automatically derive Service Level Agreements (SLAs) across an
Information Technology (IT) portfolio by calculating interrelating service
opportunity cost to available IT investment.
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[0037] The system optimizes the distribution of service level objectives by
relating requireménts and labor to downtime impacts for each business service.
An insert pictorial diagram in FIGURE 3 shows an embodiment of an
optimization process. A plurality of business services 320 are shown in
combination with lines 322 depicting the expected performance for a business
service. Incidents information is queued in an incidence queue 324 and
activates a skill group 326 to adjust performance for the service. The output
determination of the optimization can be expressed as IT cost versus risk
change. Service changes are shown as a response to a change in expected
results or in business service knobs 324.

[0038] Referring to FIGURE 4A, a schematic flow chart depicts an
embodiment of a service level management method 400 that performs a
business infrastructure simulation. The service level management method 400
is performed according to acts comprising establishing 401 an information
technology (IT) environment model whereby entities including departments,
business services, configuration items, work groups, and/or operators respond
to a system input signal that can be used to simulate collective IT behavior. A
simulation is activated 402 based on an event selected from among a plurality
of predetermined incidents and/or predetermined system maodifications. The
method further comprises simulating 403 performance to an incident and/or
system modification affecting a business service according to the established
business impact rules producing a response according to the established IT
environmental model and simulating 404 changes to the IT environmental
model to validate expected changes to performance to the changes in an actual
IT environment. The method 400 can also enable updating of business rules
implemented in the simulation by displaying 405 rules that trigger the simulated
incident and auditing 406 the rules, if desired.

[0039] In various embodiments, different techniques can be used to update
the simulation model. For example, a profile of a preselected operator can be
established 408 that estimates the operator's capability to process events in
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terms of success, quality, and time in context of the established IT environment
model. The operator can be reassigned 409 based on the profiled capabilities.

[0040] In other embodiments, the method 400 may comprise predicting 411
changes to intensity and type of incident to determine expected incident
response time. The IT environment can be proactively modified 412 in
response to the changes.

[0041] In various embodiments, events such as incidents and imposed
business services modifications can be handied in different manners. In some
embodiments, incidents can be classified 420 according to skills-based
resolutions behavior. The method 400 can further comprise determining 421
behavior according to the classification for expected paths-to-resolution and
expected processing time.

[0042] In some embodiments, a requested business services madification
can be the addition 430 of a new business service. The method 400 can further
comprise estimating 431 cost and business impact for adding a new business
service to the established IT environment and selecting 432 business services
according to similarity and scaling of the selected business setvices, enabling
estimation 433 of the impact of adding the new business service.

[0043] Referring to FIGURE 4B, a schematic flow chart depicts another
embodiment of a service level management method 440 that includes business
infrastructure simulation. The method 440 comprises collecting 441
performance information for a service pof‘tfolio and modeling 442 historical
performance of the service portfolio based on the collected information. A
selected outage incident and/or a selected modification in service level

decisions can be simulated 443 to determine performance impact across
business services.

[0044] Referring to FIGURE 4C, a schematic flow chart depicts another
embodiment of a service level management method 450 that implements other
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simulation aspects. The method 450 comprises simulating 452 performance to
incidents and/or system modifications affecting a business service according to
established business impact rules. A priority model is developed 454 that
specifies relative priority of an incident relative to other processed incidents
according to the simulation and service level objectives and business impact
information is integrated 456 into the priority model. The priority model is
deployed 458 into a service management environment and service level
objectives and staffing changes are deployed 460 into the service management
environment.

[0045] Referring to FIGURE 4D, a graph describes a general method for
integration into a priority model. Priority level is plotted against time, specifically
service downtime. An incident ticket is opened at time T4. Noted points on the
time line include time to service level organization (SLO) response time breach
Trr and time to service level organization (SLO) service availability breach Tsa.
The graph show priority attributable to response time Prr and priority
attributable to service availability Psa, as well as integrated priority P, which
combines priority attributable to response time PrT and priority attributable to
service availability Psa. The graph also shows direct business impact Ig.

[0046] Referring to FIGURE 5, a schematic block diagram illustrates an
embodiment of a business services model 500 that operates in the manner of a
“Sim-City” type simulation for an information technology (IT) application. Input
parameters to the simulation can be grouped as environmental choices 502,
staffing choices 504, and service objectives 506, although other parameter
groups may be implemented in other applications. Other constraints applied to
the simulation include environmental facts and/or constraints 508. The input
parameters and environmental facts and/or constraints 508 are applied to make
up distributions including an incident distribution 510 and a resolution
distribution 512. The service simulation 514 executes based on the incident
distribution 510 and the resolution distribution 51 2, and from staffing choices
504 and the service objectives 506. IT cost 516 is determined by a calculation
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that derives costs from environment facts and/or constraints 508, environmental
choices 502, and staffing choices 504. IT risk 518 is determined by a
calculation based on simulation results, business service relationships 520, and
business value 522. T value 524 is determined by a simulation as a function of
IT cost 516 and IT risk 518.

[0047] The business services model 500 that is operational as part of
ASLAS, rather than having human intervention to manually calculate a service
level baseline, uses application mapping with historical level performance, for
example as configured in the environmental facts and/or constraints 508, to
calculate the service level baseline. With baselines established, the ASLAS
uses opportunity cost to recommend objective-based service level agreements
(SLAs), creating virtual SLAs.

[0048] Referring to FIGURE 6A, a schematic flow chart depicts an
embodiment of a service level management method 600 that organizes
operators into work groups. The method 600 comprises identifying 602 a
collection of operators as a work group, assigning 604 incidents to work groups
based on work group traffic and work group efficacy for dynamically
accommodating changes in loading, and modeling 606 behavior of individual
operators in the work group and behavior of the collective work group.
Modeling 606 of the behavior can further comprise modeling 607 of processing
elasticity of the individual operators and/or work group with increasing demand
of event processing. The method 600 can further comprise estimating 608
effective work time of resources for a work group whereby staff loading can be
expressed as a full-time equivalent and estimating 610 the staff loading using

historic data. Events assigned to the work group are processed 612 according
to the modeling.
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[0049] Referring to FIGURE 6B, a schematic flow chart depicts an
embodiment of a service level management method 620 that managers
services according to business impact. The method 620 comprises assigning
622 business impact to services and specifying 624 a unified cost function as a
business impact that describes value of delivery of a portfolio of services by
information technology to a business. Configuration of information technology
(IT) components can be optimized 626 using the unified cost function whereby
business impact within defined constraints is minimized. Assignment 628 of
operators to work groups and staffing level 630 across the IT components can
be determined according to the optimization. The method 620 further
comprises specifying 632 service level objectives for association with business
services and selecting 634 IT infrastructure according to the optimization, and
determining 636 relative merit of modification to staffing, service level
objectives, and/or infrastructure.

[0050] In an embodiment, optimization may be initialized by equation. For
illustrative purposes, optimization for staffing problem statements is shown
although a similar optimization can be used for various aspects of a system.
For an arbitrary time interval, let L ={; ,....7;,_ } be loading levels for a set of M
assignment groups S ={s,,...,s,,} and let 4=1g, ,...,a, } be the availability
associated with N business services B = {5,...,b, }. The availability a, (L) ofa

business service is a function of assignment group loading. The business

impact for a business service is a function of availability 7, (a, (L)). To minimize

business impact, business service impact and staffing are taken into
consideration according.to equation (1):

min[z 1, (a, (L)) + Z zls,} (1)

where yx is the burdened cost of a full-time equivalent employee (FTE), subject

to constraintsa, (L) > e, ,I5, > A, , and Ay, <D kg <A, -
J
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[0051] Referring to FIGURE 6C, a schematic flow chart depicts an
embodiment of a service level management method 640 that handles services
according to incident analysis. The method 640 comprises generating 642 an
incident for a business service based on expected failure, expected
performance deterioration, actual failure, or actual performance deterioration,
and classifying 644 incidents. Optimal routing of incidents to assignment
groups is estimated 646 according to the incident classification and incident
trajectories in simulation are reassigned 648 based on best routing estimates to
determine business impact of optimal incident assignment.

[0052] Referring to FIGURE 7, a screen shot sequence depicts an
embodiment of a value center 700 implementation. Some embodiments may be
configured for improved quantification of the impact of downtime and
performance degradation. A problem with conventional analysis, which typically
is manual, is that the impact of downtime in continuity analysis is often

estimated, for example at the business service level of abstraction, and may be
highly inaccurate.

[0053] Value centers 700 enable capture of the impact of downtime or
degraded performance at the level of the work around. For example, an
Enterprise Resource Planning (ERP) system that ceases operation or becomes
disabled will have a different impact on order entry, accounts payable, or
financial statement creation than an operational system. The value center
concept enables creation of a relationship between departments so that each
department can create auditable impact rules for downtime or impact at specific
time frames or for a selected time duration.

[0054] The value center 700 can be used to create a much more precise and
auditable impact trail and can be used to perform several additional functions.
First, the value center 700 can be used to aggregate impact affects in simulation
from the business service to associated component customer users.
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[0055] Second, by running historical performance across value center impact
rules, the value center 700 enables abstraction of service level availability into
the dollars and cents impact of service delivery, and then enables analysis of
the abstracted information for areas where staffing or hardware architecture can
limit business performance. For example, a business service may be scheduled
to cease operation, such as for maintenance, at a specified time and for a
specified duration, but otherwise is fully operational. Value center analysis can

determine that, if impact is high a high performing service can limit business
performance.

[0056] Third, a value center can aggregate the impact of value centers into
business services and then test a simulated data center outage, enabling an
outage to be related to a business unit and associated services. The value

center further enables creation of continuity plans that are realistic and well-
designed.

[0057] Referring to FIGURE 8, a schematic flow chart illustrates an
embodiment of a service level management method 800 that can be used as a
decision center for an automated service level agreement system (ASLAS).
The service level management method comprising analyzes 802 a service level
organization. The analysis 802 further comprises executing a retrospective
analysis 804, an active analysis 806, and a proactive analysis 808. The
retrospective analysis 804 is an analysis of historic performance that
deconstructs the historic performance according to historic actual functioning of
information technology (IT) business services staff and service level
organization deployment. The active analysis 806 inspects IT business services
current performance. The proactive analysis 808 can be a simulation of IT
business services performance including proactive entry of events and/or

change conditions for staff and service level organization deployment
simulation.

[0058] In anillustrative embodiment, retrospective analysis execution 804
can further comprise executing 810 a comprehensive restructuring of captured
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data for analysis of historic performance and executing 812 at least one On-Line
Analytical Processing (OLAP) and transactional analytics for historic
performance characterization.

[0059] In some embodiments, the active analysis execution 806 can further
comprise executing 814 at least one On-Line Analytical Processing (OLAP) and
transactional analytics for current performance characterization, and defining
816 relationships between information technology (IT) business services and
customers in an IT-centric perspective that enables determination of impact of

unavailable and/or non-performed business services.

[0060] In some embodiments, executing 808 the proactive analysis can
further comprise guided searching 818 to determine optimal efficiency level.
The guided search 818 takes into consideration one or more primary areas for
search, for example business services, value centers, and assignment groups.
The guided search 818 can also consider different approaches for sorting
including business impact, differences in business impact between two
scenarios such as a baseline scenario and a scenario with staff cut by a
selected percentage across assignment groups, differences in business impact
between two scenarios given a change or modification, and the like.

[00611 In an illustrative embodiment, the proactive analysis execution 808
can further comprise executing 820 a dynamically-configurable information
technology (IT) and business organization model that selectively simulates
historic, current, and/or prospective performance, enabling experimentation to
determine potential performance before invoking organizational changes.
Proactive analysis 808 can further comprise executing 822 a guided search and
optimization for recursive simulation, enabling optimal configuration by iterative
simulation changes, determination of change vectors, and deploying simulation
results into a new simulation model.

[0062] Traditionally, service level agreements (SLAs) are created through
actions of service personnel to manually define SLA parameters. In contrast,
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the illustrative ASLAS automates SLA creation. The ASLAS typically uses
software to calculate historic service levels and application mapping to
determine which systems support uptime and service performance, enabling
elimination of much of the labor cost for SLA definition and creation.
Additionally, the ASLAS can automatically calculate end-to-end uptime for a
business services system through consideration of all components that affect
uptime. The ASLAS can also calculate baseline SLAs by trading off delivered
performance, relatively business service importance, and recommended SLA
baselines, using techniques that do not require human intervention or labor

other than manual operations defined the service level maps and calculation of
downtime impact.

[0063] Due to high labor intensive characteristics, a traditional manual
Service Level Management (SLM) implementation that operates across an
extended enterprise can easily cost millions of dollars. Despite the high cost of
traditional Service L.evel Management, operating without a Service Level
Agreement (SLA) is risky since costs of business services failure or downtime
can far exceed costs of SLM. Furthermore, without a SLA to define the
business understanding between a business and an information technology (IT)
provider, dispute and/or litigation costs can also be very high. Furthermore,
disputes that result from lack of a SLA can divert personnel from proper
business functions to handling and management of the dispute, creating
inefficiency and disabling the IT provider from proper business functions. The
ASLAS interrelates service performance, opportunity cost, and available budget
to enable an IT supplier to better operate in a business-like manner and better
realize operating factors such as cost and priority.

[0064] The various functions, processes, methods, and operations
performed or executed by the system can be implemented as programs that are
executable on various types of processors, controllers, central processing units,
microprocessors, digital signal processors, state machines, programmable logic
arrays, and the like. The programs can be stored on any computer-readable
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medium for use by or in connection with any computer-related system or
method. A computer-readable medium is an electronic, magnetic, optical, or
other physical device or means that can contain or store a computer program
for use by or in connection with a computer-related system, method, process, or
procedure. Programs can be embodied in a computer-readable medium for use
by or in connection with an instruction execution system, device, component,
element, or apparatus, such as a system based on a computer or processor, or
other system that can fetch instructions from an instruction memory or storage
of any appropriate type. A computer-readable medium can be any structure,
device, component, product, or other means that can store, communicate,
propagate, or transport the program for use by or in connection with the
instruction execution system, apparatus, or device.

[0065] The illustrative block diagrams and flow charts depict process steps
or blocks that may represent modules, segments, or portions of code that
include one or more executable instructions for implementing specific logical
functions or steps in the process. Although the particular examples illustrate
specific process steps or acts, many alternative implementations are possible
and commonly made by simple design choice. Acts and steps may be executed
in different order from the specific description herein, based on considerations
of function, purpose, conformance to standard, legacy structure, and the like.

[0066] While the present disclosure describes various embodiments, these
embodiments are to be understood as illustrative and do not limit the claim
scope. Many variations, modifications, additions and improvements of the
described embodiments are possible. For example, those having ordinary skill in
the art will readily implement the steps necessary to provide the structures and
methods disclosed herein, and will understand that the process parameters,
materials, and dimensions are given by way of example only. The parameters,
materials, and dimensions can be varied to achieve the desired structure as well
as modifications, which are within the scope of the claims. Variations and
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modifications of the embodiments disclosed herein may also be made while
remaining within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A service level management method (200) comprising:
identifying (202) connected enterprise application components;
under control of an automated system (204):
relating (206) historical performance for the connected enterprise
application components; and
electronically creating (208) a service level agreement based on
the historical performance relation.

2. The method according to Claim 1 further comprising:

storing (212) historical performance level data in a storage;

interrelating (214) business service object components with the stored
historical performance level data;

electronically deriving (216) business service component performance
from the interrelated business service object components and the
historical performance level data;

integrating (218) the derived business service component performance
into a historically-based service baseline;

combining (219) the historically-based service baseline into the historical
performance level data.

3. The method according to Claim 2 further comprising:

collecting (220) data from business customers regarding service impact
and opportunity cost for a changed component performance
condition;

analyzing (221) a series of historically-based service baselines and
opportunity cost data;

deriving (220) an optimum service level agreement baseline from the
analysis;

collecting (223) data from business customers regarding historical
component outage and changed component performance
condition; and
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relating (224) historical component outage and system performance
variation to component performance.

4. The method according to Claim 1 further comprising:

storing (231) historical performance level data in a storage;

interrelating (232) business service object components with the stored
historical performance level data;

assigning (233) business impact to services;

associating (234) the business impact with a plurality of different
elements of an information technology (IT) environment including
business services, departments, operators, and work groups;

creating (235) a unified metric for cost that is directly translatable to
revenue from the assigned business impact;

specifying (236) a unified cost function as a business impact that
describes value of delivery of a portfolio of services by information
technology to a business;

electronically balancing (237) business impact aspects including service
level, resources, service maintenance schedules, cost, and quality
of service; and

creating (238) virtual service level agreements based on the balancing.

5. The method according to Claim 1 further comprising:

collecting (241) information on information technology (IT) organizations
that supply services to business services;

collecting (242) information on the business services that receive
services from the IT organizations;

establishing (243) relationships between the IT organizations and
business services;

establishing (244) business impact rules at the IT organization level for
downtime and/or degraded performance;
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analyzing (245) the established IT organization-business services
relationships and the established business impact rules in
combination with the historical performance; and

determining (246) a historical performance impact based on the analysis.

6. The method according to Claim 5 further comprising:

establishing (401) an information technology (IT) environment model
whereby entities including departments, business services,
configuration items, work groups, and/or operators respond to a
system input signal that can be used to simulate collective IT
behavior;

activating (402) a simulation based on an event selected from among a
plurality of predetermined incidents and/or predetermined system
modifications;

simulating (403) performance to an incident and/or system modification
affecting a business service according to the established business
impact rules producing a response according to the established IT
environmental model;

simulating (404) changes to the IT environmental model to validate
expected changes to performance 1o the changes in an actual IT
environment;

displaying (405) rules that trigger the simulated incident: and
auditing the rules (406).

7. The method according to Claim 6 further comprising:

classifying (420) incidents according to skills-based resolutions behavior:

determining (421) behavior according to the classification for expected
paths-to-resolution and expected processing time

estimating (431) cost and business impact for adding a new business
service to the established IT environment; and
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selecting (432) business services according to similarity and scaling the
selected business services to estimate impact of adding the new
business service.

8. The method according to Claim 1 further comprising:

identifying (602) a collection of operators as a work group;

assigning (604) incidents to work groups based on work group traffic and
work group efficacy for dynamically accommodating changes in
loading;

modeling (606) behavior of individual operators in the work group and
behavior of the collective work group, the modeled behavior
further comprising modeling of processing elasticity of the
individual operators and/or work group with increasing demand of
event processing;

estimating (608) effective work time of resources for a work group
whereby staff loading can be expressed as a full-time equivalent;

estimating (610) the staff loading using historic data: and

processing (612) events assigned to the work group according to the
modeling.

9. A service level management method (800) comprising:
analyzing (802) a service level organization comprising:
executing (804) a retrospective analysis of historic performance
that deconstructs the historic performance according to
historic actual functioning of information technology (IT)
business services staff and service level organization
deployment;
executing (806) an active analysis of IT business services current
performance; and
executing (808) a proactive analysis of simulated IT business

services performance including proactive entry of events
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and/or change conditions for staff and service level
organization deployment simulation.

10.  The method according to Claim 9 comprising:
executing (804) the retrospective analysis further comprising:
executing (810) a comprehensive restructuring of captured data
for analysis of historic performance; and
executing (812) at least one On-Line Analytical Processing
(OLAP) and transactional analytics for historic performance
characterization;
executing (806) the active analysis further comprising:
executing (814) at least one On-Line Analytical Processing
(OLAP) and transactional analytics for current performance
characterization; and
defining (816) relationships between information technology (IT)
business services and customers in an | T-centric
perspective that enables determination of impact of
unavailable and/or non-performed business services; and
executing (808) the proactive analysis further comprising:
executing (820) a dynamically-configurable information technology
(IT) and business organization model that selectively
simulates historic, current, and/or prospective performance,
enabling experimentation to determine potential
performance before invoking organizational changes; and
executing (822) a guided search and optimization for recursive
simulation, enabling optimal configuration by iterative
simulation changes, determination of change vectors, and
deploying simulation results into a new simulation model.
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