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ENABLE HI GH SPEED RECOVERY AND RELOCATI ON OF COVPUTER WORKL QA ngiﬁgiﬁiﬁﬁ
O The Invention This invention generally relates to the recovery and

rel ocation of conputer workl oads. Mre specifically, the invention rel ates
to met hods and systens using high speed] automated procedures for this

pur pose. For various reasons, it may be necessary or desirable to recover

or reconfigure conpuPeBLIGNSTENEORI AGBOMAL EHN WONK | BRECEDURE S | RS ARCET R
natural disastergzcAUSEEAS ArEbORRY Ohvh U SA0R ol ey WoPsER Wbk SRRIC
to a conmputer systemor a conmputer networKk. € SY ;
reconstructing the systemmay be difficult and time consum ng. Attenpts
have been made to automate or HEagidrfownthefr ehevenyeatibaconfi guration
process, but these attenpts have not passed beyond sinple addressing

| ayouts. Sunmmary OF The Invention An object of this invention is to enable
hi gh- speed recovary antdeheloGalban: i1 ompykeLs oo kipadsecApoLhes,ghi ect of
the present invention is to usé a definition |anguage for the expression of
requirenents relogapfign~oZocgmporeconpukbragdyst eMsransdpassottat g, the
net wor ki ng and i ral A _further ject _of this invention is to

i nprove product?g%ﬁgQﬁgg S%FE8§SE8O% ?ﬁ%&%ya% ds¥%§%@%r95§%9vpﬁ%§
personnel invol gpdetin theomanagepenteande supporthoé susposer recoveries and
tests in the server environnment. These and other objectives are attained
with a nmethod and system for enabling high-speed recovery and automati on of
conput er “Drk|0@6%-vIBQoﬂ?tBQQSGQEPri§e§a§h@es&§9§59£agx €35 able to
requi renents for a conputer system and associ ated net wor ki ng and

peri pheral s, al Fe@PHgractuseonpiigurspecipytar regoveny onstonptien, :
processing the re V. i nstructi at _a recovery . site, and using a
conputer to proggggxghésfecgsgr%ngﬁ%??%tt?%%uf% AEFYREFeR0uT RIS BF Rhe
recovery site télpedonti gureithreconmpyutes sysiemtxefeimdiy, téhe
expressing step _incl of using a resource definition |anguage

des the ste
to express the ?888P$8ﬁeﬁ¥sg?mtﬂg TonPiREre s\ RE T he Fecversystem is

complex, reconstructing the system may be difficult and

 time consuming. Attempts have been made to automate or
simplify the recovery or reconfiguration process, but
these attempts have not passed beyond simple addressing

layouts.

Summary Of The Invention

An object of this invention is to enable high-speed

recovery and relocation of computer workloads.

Another object of the present invention is to use a

definition language for the expression of requirements
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instruction may include process definitions, systemcontrol g%r,’od.‘(@@ ?Uﬁi
i nformation, peripheral requirements, networking information, channe *
extension capabilities and tape vaulting information. Preferably, the
conputer is used to anal yze, map, reconfigure recovery hardware 0 ~ AUG
200: 3 and begin restoration of the cusformer to a recovery configuration.
Further benefitsand advantadss g Rag=Rvestianew hktheermBgapparent from
a consideration of the followi'ng detailed description; given with reference
to the acconpanyeaig reakilifgs, which specify and stow preferred enbodi nents
of the invention. Brief Description O The Drawings Figure 1 is a flow

chart illustrating a first, custoner side part of a nethod enbodying the
present inventi gn.figuae obisdaws fa t3aconthvenhecouery sbdempactveof the
met hod. Figure 3 illustrates a particular task that is used in the

preferred enbod BRI G tiHiY%s Goiv EmSion s sFicginte 41 8Y agPAnhBEPEEFYy shows a
conputer SySteméé?@ié@%ﬂ#&%éﬁﬁ%ﬂﬁQJRQQQ%dQEE tRe RLBSEBLehBVERLI Qlpport

Detail ed Description O The Preferred Enbodi nents The: present invention,
general ly, is adafethobard systoomitices ecdr deséqguinebat serdnal yze system
configurations, 3 ~ A UG2004 4 and map them to hardware and desi gnated

I env ronmeqt. L9
recovery | ocati on ni'mzing, the need for hum process reduces or mnimzes

har dware and software at the effective) y used to reduce a days down to
hours. software inventory at a while reducing, or

These and other objectives are attained with a method and
system for enabling high-speed recovery and automation of
computer workloads. The method comprises the steps of
expressing requirements for a computer system and
assocliated networking and peripherals, allowing a
customer to specify a recovery instruction, processing
the recovery instruction at a recovery site, and using a
computer to process the recovery instruction to assign
resources at the recovery site to reconfigure the

computer system.

Preferably, the expressing step includes the step of
using a resource definition language to express the
requirement of the computer system. The recovery
instruction may include process definitions, system
control program information, peripheral requirements,
networking information, channel extension capabilities
and tape vaulting information. Preferably, the computer

is used to analyze, map, reconfigure recovery hardware



an intervention. This the burden of reconfiguring recovery cent%f{/ﬂd@lggﬂa
be process that “fornmerly took Mdre specifically, the present invention uses
a resource definition |Ianguage for the expression of requirenments for
conput er systens and associ ated networkifug and peripherals. The resource
definition |l anguage is used by the customer to specify a conplete recovery
| nstruction, fromgr Be633 ggts'tekétgen syste cQBLEQL r PESUE amE B O yat i on,
peri pheral requirenents, networking I nformation, channel extension
capabilities, andohdpguratlitnng information in a conmon descriptive system
This specification preferably is anal yzed and processed automatically,
enabling included prograns and processes to automatically assign resource
at the recovery sitenhardpegedntkouna bheagBYLEONSENthe ThhSchventwonl al | ows
conpl ete control of specifications (including networking, channel

ext ensi on, esot ePEEoBEY RERARSRES freBn3oF e addreaseshant FAPel PhVeWRY y
control) as well ,as._rapid 1.LAL P, al.nu ey at | f .Lhe disaster
recovery test evgﬁfa%?“gcgég$&Fggégéfy&g§%8eég%ﬁggé9Qr§£S&A?iJ%ﬁ%oo 5 The
present inventioaceayphayisgddrewangkyzehinadspeetonfagdr ehowcpyefgrred

har dwar e and begin h@g%gr%tio%lgh a.custgner to a hot-site recovery
configuration in€ PE8f O ilfed™VFH-a88i ti on, the invention nay be
linked directly to director switching technology to automate the assignnent
of device after selection has been made. In the inplenentation of the
present invention, with refe@ied Despraptaon Ojs TheoPEa¥WAREs at ' 02 and
104, the custoner inputs an expression of resources and | ogi cal/procedural
recovery instructions. Fromthe custoner input data, a customer proposed
wor ksheet | 06 i sFameper éadiand €lewt rhartalilyubtaasimytedfitftf octseomer

recovery managenent, site require t library.112, At the recovery, site,
with reference t&lEFgﬁFétZ?%_f ngBPPe ?gyéﬂ% FﬂgtPﬁ%??Bﬁsl?%?X% h
custoner are stored in a library 202, along with requirenents definitions
and directives 204, and the customer requirenments and instructions are

anal yzed 206. Al §dguaescafbpyspar £6FRBA, of Ca0HEFF HbF&de nbaht ofy B assi gn
assets 210, a |isgktpbgavail able assets 212 is nmade, and assets avail able
for assignnent are analyzed 214. Then, as represented at 216, resource and
asset characteristics is nade, instructions are generated at 220 to
reconfigure assets to _natch requi t < o] I 5. P ried

usi ng reconfigurggggggg?siﬁlhg%gaxggfgoéaﬁeggéégg gg%¥|ﬁ§ Faf%sggé?as
referred to as thaespredergetf§ cmbsdtiaskt bfi this fas&ntaonustonmer prepared
definition worksheet 302 is input to a comrunications server 304, which
serves as a firewall. Wen the task begins work, as represented by step
306, the server giigeekonydeaygraffadieal8ddsabuwst 8PcSiPutet HPsvew dhdes are
in the work to do queue, the task returns to step 306, If, however, new
files are in thafaNpoPrR t§edotqueaeryt ABtt BBR Procerls P¥eBEEPR 312, where a
check is made to determne if the work itemis froma valid custonmer. If
the work itemis not froma valid custoner, the admnistrator is notified
at step 314. If the work itemis froma valid custoner, the external file
is transferred fron1?§jg Jd

at step 320, the desttrhattotr s detertned, & ¢ E=SET
library, and an | entry is nade at the custoner requirenents repository

l'i brary at step 322. . ) '
The. present invention, generally, 1s a method and system

to record requirements, analyze system configurations,



As wi Il be understood by those of ordinary -skill in the art, th ‘pkgjng
i nvention may be carried out on any suitable conputer or conput'er’ 904
Figure 4 illustrates, as an exanple, a conputer system 400 of a type that
may be used in the practice of this invqption. The conputer systemincludes
a series of central processing units 402, which performthe cal cul ati ons
and | ogi ¢ oper atd NS HLAHIHET of B 28486 EE sBHOGbAMRard MlBntodyaf & G 204
me=nory system 409 and an auxiliary nmenory system 906 constitute the nenory
of the conputer dassitamated hgsodedyseogesias whelaaiadiaiby na®ton hi ghway,

i nterconnecting_t.he other conpponents .of or m t / out put
channel s 912 ar é connect &d %gebﬁgegggprahgﬁgglgﬁ%%ﬁ%%ﬁ%%@ﬁbns$ggﬁtrol units
919 are, in turmprocainecirdelsool/ ichianneks tQd2auAdgnoup pécdifeghrangess
storage devices 416 are connected to I/ O channels 412 via con%ggller 420.

Simlarly, tapelderd"ees 422 avdWork stafienscq49¥4careceBhfibct 88C 16 RhRSI/ O
channel s via contsQldars 430 .and +432 esReqt tk:>\|f8!:¥ss tBat fokh& 2004, 8 Wil e

it is apparent that the invention herein disclosed is well calculated to

fulfill the objebtys statedcabowes.it will be appreciated that nunerous
nodi fications and enbodi nents nmay be devi sed by those skilled in the art,
and it is intended that the appended clains cover all such nodifications
and enbodi ment s Mas  alde caiftilian 1k/he theugrepehnit iAndnsconeust st her psesent

i nvention. J 3 ~ AUG ZOO-r 9 Cains 1. A nethod for enabling hi gh- speed
recovery and autGietiidnoor Lea9paos: tRer kl6a8EPredfApPTsP hgh T ARt ST BpRES

expressi ng requidsmens e %y%%@&%t%hdsXé%%ﬁhé@@daﬁé@ﬁbﬁkfﬁgn@ﬁ&ﬂrking and
peripherals; allowing a custormer to specify a recovery instruction;
processi ng t he mEgowdeyralisst r Foei g sauraer dedipi yight eangwadesi Hguasd by

computer 1o proggss ffe fecoyery Lastuction b o asslan,Legomsesudtishe

recovery site to reconfigure theé
from process definition, system control program
information, peripheral requirements, networking
information, channel extension capabilities, and tape
vaulting information in a common descriptive system.
This specification preferably is analyzed and processed
automatically, enabling included programs and processes

to automatically assign resource at the recovery site and

reconfigure the environment.

This invention allows complete control of specifications
(including networking, channel extension, esoteric device
names, console addresses and tape inventory control) as

well as rapid (within minutes) evaluation of the disaster

recovery test event or actual recovery processing.



conputer system 2. A nethod according to Caiml, wherein th@ éx,q ?glg.
step includes the step of using a resource definition | anguage to gg%

t.he requirement of the conputer system 3. A method according to claim1,
wherein the recovery instruction includes process definitions, system
control programinformation, peripheral requirenents, networking

i nformation, chamnel tension capabilities and tape vaulting information.
3 ~ AU G 200 10 ?%%Ap%t“%g% éé“é’SPg'rlﬁB PBYCPai 1749 WhetBRh Ehe Bip of using

the conputer inclredes ftikarst epcoleyyi nggagrgo(grlp&lt@ég}_g Qﬂé@&*cﬁ?p
reconfigure recovery har dware and begin restoration of the customner %o &
recovery ccnfi guFati-GReIsteaasystefifor repant ¥ ngedn Ghospeetbr ecove mys ane
aut omati on of cogpuie kl oads I sing. nmeans_ for expressin
requirenments for a co%&?ér’ sggt %Crlnag{rqlg&é‘ss@g?a B Nt Works hd @nig-ked
peripheral s; neaAsre6tlal fowdngeatousswiterhing spegifyl 85§ acOBIdbnate the
i nstruction; maggsﬁgpmgggceisgag.tge ecovery instruction at a recovery
site; and a conpufer>to processeihe® retoverieisfstiutthaon 1aerassian
resources at the recovery site to reconfigure the conputer system 6. A
system according_to_Claim5, wherein the expressing neans includes neans
for using a resoufcEMBet Tl enemta Gieuaye the expresy tiherareduwin, esERt of t he

conput er system refrdrandY & 2009, . dfé system according to claimb5,

wherein the recovery instructl OC‘%JI hel ‘udes r%erpc)rce se§%&éjf iFti ti%n&ndsy8femthe

control program ¢%$eeher i omuperdpheiale s8qui emeRiss L Met-wWakki Ng

i nformation, cha ension capabilities and '-ape vaulting information.

| ! Pa&ic§f}proceéhr§¥)recovery instructgons. Fro% the
customer input data, a customer proposed worksheet 106 is
prepared and electronically transmitted 110 to the

recovery management site requirement library 112.

At the recovery site, with reference to Figure 2,
requi;epentenend instructions for each customer are
stored in a library 202, along with requirements
definitions and directives 204, and the customer
requirements and instructions are analyzed 206. Also, a
scan is performed of available inventory and assign
assets 210, a list of available assete 212 is made, and
assets available for assignment are analyzed 214. Then,
as represented at 216, resource and asset characteristics
is made, instructions are generated at 220 to reconfigqure
assets to match requirements, and recovery 222 is

performed using reconfigured assets.



8. A systemaccording to Claimb5, wherein the conputer includeg ﬁe ?}Qt2004
anal yze, map, reconfigure recovery hardware and begin restoration o
custonmer to a recovery configuration. 9. A program storage devi ce readabl e
by machi.ne, tangi bly enbodyi ng a program of instructions executable by the
machi ne for perform ng nethod steps for enabling hi ghspeed recovery and

automati on of conpuier wankheadstesaiad tABIhedret-epg €6MPEi 8hAYs e ¥PEEsSsi ng
requi rements for a conputer system and associ ated networ ki ng and

peripherals; allWifiges dastonerdnt §hdpetrry aar EB6VERGTi REEPHEEFON;
processing the roeecﬁ‘{ﬁhe Y ISR G QR %tozalrse%%ﬁ@rtyté' Eecoﬁﬂgnﬂééﬂgoﬂs

conputer to process recovery instruction to assign resources at the

recovery site touﬂﬁﬁnmﬁmgwremhhﬁ1@@mpu@eESsysEEHEWalB ~ WhEhZﬁﬂelﬁaiQ A

program st or age .devi ce accordin m 9, wherein éhe eﬁgressing step
S

i ncl udes the stéﬁ‘@ﬂ“ﬁé“ﬁf'aaﬁeg§@F€ée&eﬁﬁnPV| §hcPangbagE oS 8kBFEss the

requi rement of g LAMPYL @nt3YeeMrelleah B%OQFaP‘§E@ragﬁfd§8'ﬁ§wa§§9é@'ng
to claim9, wherein the recovery instruction includes process definitions

eysten1cpntro| ﬁﬂﬁgﬁéﬁﬂﬁﬁf@pﬁﬁtﬂ@ndOpQMSHHeréhereqakreﬁehrss het abeRi ng
| nformat i on, gﬁfe”%{o%v%%pa%'eu tely ?%saﬁget E‘H\AEP{QE' &b?ﬁe’cé}f gL, mation.

12. A progran1storage Vi ¢€ accordi St ep of
usi ng the ConpukﬂknmnChﬂd8$aBmep&b@ped% sl Bgephelepnpuées aOcﬁeakyze map,
reconfigure recovery hardmere and he |n res oratlon of the cus oner to a

recovery confi gdte4tS di?. SACITASALIAUES. Nﬂﬁ Al ERR(1AFSFORad AV RRAA Y

A_MI]VDEIVXGX | customer. If the work item is not from a valid customer
zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] c: a]cRa]ca]ca]cAa]ca

]ca]ca]ca]ca]c“é?éhF%%ﬂkﬂﬂ%ﬁfP@@éUF@(@P@eéﬂ#®WHt\Step 314.

If the work item is from a valid customer, the external
file is transferred from behind the firewall to a queue
area at step 316. Then, at step 320, the destination is
determined, a copy is sent to the project library, and an
entry is made at the customer requirements repository

library at step 322.

As will be understood by those of ordinary skill in the
~art, the present invention may be carried out on any
suitable computer or computer network. Figure 4
illustrates, as'an example, a computer system 400 of a
type that may be used in the practice of this invention.
The computer system includes a series of central
processing units 402, which perform the calculations and

logic operations required to execute programs. A main



(I "G | zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] c*al] c*a] c*a] ca] ca] c”a Bha]
] ca] cal] c”a] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c(al-.78efijl| mN}xr mé
] ca] ¢a] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] calca]ca]ca]c
a] cal ca] c(a] ca] ca] cal K@\ kbcftu E GMN

I ~ytoj e [V]ca] ca] ca]ca] ca] ca] ca]ca] ca]c(a]ca]ca]ca]ca]ca]cal caU] caJ ca] ca] ca

])/R(i&a/e]&;g]&(iaj] ca] Cﬂ%-f&??”gﬁ%{ aZ]Lgca] ?Jé]ccé] cg g, ]yp ca] ce%ff\%] cal ca 1f:i] fa{]ssfoa]/%

ca] ca] ca] Ca] cajcalcalwta)] clod afeaddrof ajfc (taec computer system.
alJcalcalc(alc(al (n(((()q)**,*/***$++, . -e--& 2.5.... U /0| wWvqgl gb] X]]ca]ca]c
aJ calca]lca]]ca]ca]ca]ca]ca]cal ca]c( a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a] ca]

ca] ca] ca] ca] caj cglcali ¢ e MIONES (e hna@inl AUHoW th)or® W& 3»
310% & ()--:10% & ()-s$310% & () -] vDEFGaB7 10/ " 910%& ) - & 1 4310% & () -

1109 () - ‘*m%gp@r)necmmg)%r& (9tNe< TOREOBEE U K GHEXFGHPLT/E LLOYE: () -
10% () - 10"/%% "(-L‘;\'S (192 L) %S LQvee% &16) -3 LU YA dg 3BH LY

*310% & ()- %A
406, and telecommunications control units 414 are, in

turn, connected to I/0 channels 412. A group of direct
access storage devices 416 are connected to I/O channels
412 via controller 420. Similarly, tape devices 422 and
work stations 424 are connected to the I/O channels via

controllers 430 and 432 respectively.
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While it is apparent that the invention herein disclosed
is well calculated to fulfill the objects stated above,
it will be appreciated that numerous modifications and
embodiments may be devised by those skilled in the art,
and it is intended that the appended claims cover all
such modifications and embodiments as fall within the

true spirit and scope of the present invention.
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Claims

1. A method for enabling high-speed recovery and

automation of computer workloads, comprising the steps:

expressing requirements for a computer system and

associated networking and peripherals;
allowing a customer to specify a recovery instruction;

processing the recovery instruction at a recovery site;

and

using a computer to process the recovery instruction to
assign resources at the recovery site to reconfigure the

computer system.

2. A method accordind to Claim 1, wherein the expressing

step includes the step of using a resource definition
language to express the requirement of the computer

system.

3. A method according to claim 1, wherein the recovery
1nstructlon includes - process definitions, system control
program information, perlpheral requirements, networking
1nformatlon, channel extension capabilities and tape

vaulting information.



10m 10m 10m@' 10%m& ()-LOI (10%r& ()-! (109JU& ()-zI ~P1$103&] (AL/G 2004 10//
10//1._9'10%/ & ()-:'K9' 109RR& ()-:!' 10% /& () - | | |
10% & ()-i kA< P1$! ALl | 1098B& ()-!~ LI 1109 ()-!<LI!109%& ()- 109%& ()-
L109%& () - &3s109%& () - cdeftuuVv710%& ()-z$d0% & ()- YOd0% & ()- 10 10
10! | 92" 109%& ()- " 10%& ()-!!1111p"D#bC 10%& ()- Y10%& ()-

S10%& () - 9B10%& {) -A DO OF ABXSOUr & o Y- aDHFHGE AR YH G tep of

N Loy A 0 ()-" 9 '"()-@10 _
10% Q& ()-F 1Q%@f@%(gh§]ékﬁﬁg%ég ié%%ggégu%hg)s%%p of using the
computer to analyze, map, reconfigure recovery hardware
and begin restoration of the customer to a recovery

cenfiguration.

5. A system for enabling high-speed recovery and

automation of computer workloads, comprising:

means for expressing requirements for a computer system

and associated networking and peripherals;

means for allowing a customer to specify a recovery

instruction;

means for processing the recovery instruction at a

recovery site; and

a computer to process the recovery instruction to assign
resources at the recovery site to reconfigure the

computer system.

6. A system according to Claim 5, wherein the expressing .
means includes means for using a resource definition
language to express the requirement of the computer

system.
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(Z10% u& ()-1'"' (n((((dEbCI F F 10%& ()- A110%& ()-0Y 10%& ()-Y @O0%& ()-
109%& ()-1 9 10%& ()-( ) q)*****, *xnbCl $10%| & ()-m 10 10 10

7. A system according to claim 5, wherein the recovery
instruction includes process definitions, system control
program information, peripheral requirements, networking
information, channel extension capabilities and tape

vaulting information.

8. A system according to Claim 5, wherein the computer
includes means to analyze, map, reconfigure recovery
hardware and begin restoration of the customer to a

recovery configuration.

9. A program storage device readable by machine, tangibly
eﬁbodying a program of instructions executable by the
machine for performing method steps for enabling high-
speed recovery and automation of computer workloads, said

method steps comprising:

expressing requirements for a computer system and

associated networking and peripherals;
allowing a customer to specify a recovery instruction;

processing the recovery instruction at a recovery site;

and

using a computer to process the recovery instruction to
assign resources at the recovery site to reconfigure the

computer system.
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11. A program storage device according to claim 9,
wherein the recovery instruction includes process
definitions, system control program information,

|
peripheral requirements, networking information, channel

extension capabilities and tape vaulting information.

12. A program storage device according to Claim 9,
wherein the step of using the computer includes the Step
of using the computer to analyze, map, reconfigure
recovery hardware and begin restoration of the customer

to a recovery configuration.



