1. Need a more detail description/comparison report on the relationship, differences, functionalities and
performance in between IBM SDK (IBM SDK, IBM OpenlJDK) and Oracle OpenJDK. CUSTOMER understands that
the major differences were on the VM layer (as shown in below picture) but they wonder if there's any
changes made for other modules/components on top of the VM layers?

IBM SDK ( IBM SDK. I1BM OpenJDK ) R OpenJDK ( Oracle ) 2{t+A4jHiEF*Z ? Oracle JDK F IBM
SDK ( IBM SDK, IBM OpenJdDK ) XBIiRE , R HRERE.

1A) We'll work with the Adopt community to put a whitepaper together with a more detailed
architectural perspective on the JDKs available from there, and the other significant well known Java's
available from alternate sources. For the Java SDK's available from various vendors/sources to be
serious offerings, they have to substantially be similar in terms of delivering upon the proposition of

executing standard Java code : that is, what they have in common is far more dominant - they are far
similar than they are different - than where differences exist.

185 Adopt #£X ( https://adoptopenjdk.net/ ) —ERH— MK FEMADLENERES , 887
Adopt #£X_FRY IDK LA KRB EESNEE Java, KB FARRMER/FIRAY Java SDK MEHRAT
i, ERITIRE Java (B ERESEEN  BiHERES - iR elZEiEMERTA
TENZENES.

CUSTOMER should also understand the role of standards that exist within the Java Community
Process (as founded and operated by Sun Microsystems initially, and since by Oracle, and that IBM
has long participated with), as well as industry standards by auspicious bodies within the industry. For
example, when the ORB component was first added to Java runtimes (as an extension to Java 1.2.2
back in the day) it was already standardised under CORBA standards by the OMG group. Similar
developments have occurred in other areas of the (standardised) codebase given that Java aims to
deliver as general programming toolkit for application development with the promise of execution over
a range of computing architectures.

CUSTOMER 1% T ## Java Community Process ( &#JE Sun RI3ZF4ER |, fEf5 2 Oracle Iz5

4P, IBMKHEISS ) PRITRELAR I RtRE,. FIa0 , =5 ORB EHEIR#RINE] Java iIZ178T (1A

Javal.2.2 (9—/N & ) B , OMG AAER7E CORBA FufE FEIH T THREN. RIUNERERA

EERECARBERIE b, . E8 Java FIENE AN AREFFAREERARE LR , FREE—
R EZRE EHRAT,

As regards relationships amongst Java vendors, IBM has been a long-standing licensee of Java from
Sun Microsystems originally, and Oracle subsequent to their acquisition. IBM has rights to Java
technology, and obligations such that its Java offerings are compliant to the Java Compatibility Kit
(JCK). IBM have independently implemented many of the components to a compliant level, which has
given us the opportunity to open-source our implementations ; other vendors in licensing Java
technology have only ported the codebase to their respective supported platforms. This distinction
gives rise to the opportunity for different non-functional characteristics, such as footprint, memory
utilisation, and performance ; otherwise, other non-functional differences may arise through the
underlying distinctions in the characteristics of the computing platform : thus, you can write a Java
application to execute on a Java runtime that is processed on a mainframe, or a PC - functionally,
they may deliver the identical result, albeit their use of resources and the specific processing
characteristics will be different because of the essential nature of the underlying computing platform,
as you should expect!

ZF Java A2 ERIXER |, 1IBM N—FFAAY Sun RHZIBEEEL Oracle WE—EE Java Y
KEAFFEE. IBMERTARXY Java FRRURING; | EEEFEEIRMAT Java iRAFF S Java
Compatibility Kit (JCK)AYM55. 1BM ELMIBESLI T Java PIFSRHERHEHEMY | XEERANIEH
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LFFHOXERS STIIRED ; TIEHEEA Java BAREARAOHNTR LR B DR EE B S
XEFNFEE L, XMXBIASEMARRAREERE (MSBZE. AFERIIMEE ) RETI= . &
W, IXLAFTEEMRIER T REREEB S T ETFAIMFEERESII. B2, RRESH Java R FEFERRD
BILAEREI EIETT | tRETLAE PCHLEHYT. RETEFERENAREEARR |, el MERrIEIREM
REMINEISIER TR  (BEIST4AARER | EARATEBEAEE |

However, in order to answer this and other questions, a quick note on terminology: OpenJDK is an
open-source code base that constitutes all the standardised Java class library (and the source of
Oracle's HotSpot JVM) derived originally from what was under development at Sun Microsystems, the
original vendor for Java; this represents something like 98% of what is recognised as the ‘commercial
Oracle Java’; the other 2% is comprised of what Oracle calls 'closed-code' components that are not
subject to having been open-sourced, such as some Java security support as well as other proposed
extensions that they have been promoting such as JavaFX, or components delivered as part of the
Deployment technologies, such as WebStart. IBM has largely delivered only one Java runtime (based
on our Java licensee relationship) over the past 2 decades of our involvement with Java, although it
may be viewed as being ‘commercial' in the sense that it is typically only supported through being
distributed as an embedded part of other commercial middleware offerings ; however, with us open-
sourcing some of the major components such as our JVM (J9 to the Eclipse Foundation as 'OpenJ9"),
or indeed our runtime toolkit in the form of OMR (also through Eclipse). Therefore, we might be
observed to have two release families of Java presently - not least because of differences in licensing

- although they share a substantial amount of similarity as products of a single engineering effort.
Therefore, in these answers, we might refer to 3 complete Java runtime offerings:

ST . AT EZXANAEFIEAMRIERE |, BAERE— NMEXAIAIE | OpenIDK 2—NMTERAREE , 8
B7IRE Sun FFRRIFTEREN Java 25 ( LAK Oracle B9 HotSpot IVM JEXHD ) . IXAERTHFRA
“Bk Oracle Java"f 98%HIERS , MEftE 2%A9EB% & Oracle FRFRAVEIIAMIE EY | XEAHAZE
FRURAHBE |, B L Java RE37R, —thi—BEfE EAEH | tbal JavaFX , SE1EA
B RA—EB3ATHIE L , EhaN WebStart, 1BM B3 EANFEED AL B RIR M T — Javaic
170t . RECEEFAEMEL RGN —oEHTRAHZES Bttt LEEEmLE ; &
M, SERER(IEFRT —LEERE , 710 IVM (JI9 F Eclipse EEL{EA“Opend9” ) , BEELL
OMR FIR TERRAINNSTII TEE ( i@ Eclipse ) . Eitt , BAIISEIAREEHEA Java lRAZR
H—RMNEEARNF T —REC(IRAEERZE T RN TR IENRY. ERSEEFHRIT
LAs%E 3 PNeEHY Java iafTRIERE

i) OpenJDK (to mean the J2SE standard Java class library) with <a JVM>, where <a JVM> could be
'HotSpot' (as available in source in OpenJDK), or 'Eclipse OpenJ9' (IBM's open-sourced JVM) ; where
unspecified, we will typically mean with Eclipse OpenJ9, not HotSpot.

BE“— JVM'H OpendDK : “—4~ JVM"B]JLAZ HotSpot , tBRTLAZ Eclipse Opend9, [RLUNKR4F5!
=BE , B HERYERERE Eclipse OpenJ9 i HotSpot,

i) ‘commercial' Oracle Java - the hitherto free-to-download Java runtime distributed through Oracle
subject to changes in licensing and future charges for commercial use;

5AAY Oracle Java : BaUALEFAEIET Oracle 22 FEAY Java IE1TRTRIRA , BFEZANFTT
WER I HE s (R 2R 55K,

i) IBM Java - the historical release line of IBM's Java as typically embedded and distributed in IBM
software products; this includes rights to distribute the '2%' of closed-code 'commercial’/extensions
that Oracle did not release as part of OpenJDK.
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IBM Java : IBEFIEE IBM &G , FHER IBM RIG—Eo TR MBI IBM Java AR, 1EIXEB
SHEET OpendDK HATEERY Oracle B9 2% MU AABHIRT L B

2. What exactly the differences between Oracle's Hotspot and IBM's Eclipse Openl9 VM layer? CUSTOMER has
experienced a lot of configuration changes on the Oracle's Hotspot and they are worried about that the IBM's

OpenJ9 will be the same, from IBM's performance report it shows a number of improvements and advantages
versus Oracle's, can we provide the detail benchmark report source?

Oracle Hotspot 5 IBM Eclipse OpenJ9 5{+4X %l ? CUSTOMER £ Oracle Hotspot _Hi8%| T 1RZ g
ETHERYEI , MB(148L) IBM Openld9 tE&TFEIXFERIIER. 1BM HMEER S HEFIHELLTF Oracle
Hotspot , IBM JO {77 RZHMHAHBEERRSMNE | ‘H‘Eﬁ]&zﬁ%ﬁ?ﬂiE@E)ﬁfﬂﬂiﬁ?ﬁﬁ%ﬁ ?

2A) The Java standard includes a definition of the specification of the Java Virtual Machine, that is,
what is required to be able to execute Java bytecodes (the intermediate representation of Java
programs). Java is 'defined' by this JVM specification as an interpreted language, thus, at a minimum,
a JVM will constitute a Java interpreter. Java has a stack-based execution model. Beyond this, there
is quite a lot of latitude and scope for adding technology to execute Java more effectively, and more
efficiently. This is what the HotSpot JVM does ; it is a set of extensions of optimisation technology that
extends upon the foundation of Sun's original ‘classic' JVM implementation : the specific areas that
HotSpot 'optimises' concern the implementation of a Just-in-Time compiler, and in variations of
Garbage Collection (GC) particularly of generational GC. IBM's J9 JVM similarly delivers a JVM that
has invested in a range of optimisation technologies designed to deliver an optimal execution of Java
(and exploiting platform hardware characteristics of IBM enterprise platforms, where available) that
can similarly be grouped into Just-in-Time 'dynamic' compilers, as well as a range of Garbage
Collection techniques that include generational GC, but are not limited to only generational GC.
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Furthermore, the J9 JVM does not owe any technological heritage to HotSpot ; it is an independent
implementation that through reference to the JVM specification can be wholly compliant as a means
of meeting the requirements of executing Java code, including the few ways that Java permits
interaction with the underlying execution engine (finalization, system.gc(), etc.).

Java iEEET Java EHWFLEAIEN , BIEEREHIT Java T (Java BFIIFEFET ) .
Java # IVM FEEN A—MRRIES |, Elt VM EDEE— Java fRIFEE, Java B5— M ETFH
FHTIREL, BRItZSh , ATIRS Java BUGEITE | IVM FiRE 87T XKENHEMRAR, XIER
HotSpot JVM RIMiE : 724 Sun RSB JVM SCERER ERINT —HARHY B, e ess
SCHL 7 BPRSYmiEEs ( Just-In-Time compiler ) FIRFPLIRUCERRS | 15RIR D UEIRIKESRS. IBMAY J9
REAVERES IN T — R G LUIE Java IS T, XERAR T S5 1BM RV RFE L5
DR FEEHREAMFELS | BB S T TURIImFEESFIARNERI SRS ( BIFERRT LRI
8% ) . MHE J9 IVM REE{EE HotSpot BIRALE , XE—NTEFRE IVM HSBAYHIZSCHL , 7]
LAHIE Java fRBHTAISINGK , BiE Java FTAIFISIRERITS IZRER/ MR ( finalization

system.gc()ZF ) .

Also, whether Oracle's or IBM Java, the JVM is delivered as a library that becomes embedded into a
(native) application program in order to deliver on the JNI (Java Native Interface) specifications of the
Java standard. As such, to execute only a pure-Java program, you actually need to start an
application first in which to start the JVM if even to only execute the bytecodes of the Java application!
This is commonly recognisable as the Java Launcher (an executable with the common name of

‘java’ ; that is 'java.exe' on Windows! (Actually ‘javaw.exe!!l)). Each vendor of Java will typically ship a
Java Launcher that embeds their JVM implementation, and the command-line that is then relevant will
parse options relevant for that vendor's JVM implementation ; those options, specifically as they relate
to the optimisation technologies will be as different as their implementations are independent. Some
aspects are very common : the means of sizing the set of memory under management by the JVM for
the benefit of the Java application, that is the Java heap, is typically a common feature of all serious
Java offerings ; however, there may be exposed more configuration options interact with
implementations as these Java heaps are varied and structured differently : thus, the HotSpot Java
heap is actually the composition of at least two separate/independent allocations; the J9 Java heap
is a single allocation (on most platforms) ; but, logically, the Java heap is presented as is suggested
as operating as a single composite whole... the implementations differ in this detail. But, both Oracle
and IBM implementations of Java store representations of the same/equivalent Java objects on the
Java heap. There are many, many choices within the legitimate engineering of Java's state engine-
based execution ; there is not space here to define the many differences even as they might subtly
shift the trade-offs in resource usage and performance characteristics. What is important is the
success of the many specifications - but particularly the bytecode and JVM specification -
standardised within what is understood as the Java J2SE standard, and is tested for compliance by
the Java Compatibility Toolkit (JCK). That is what defines the functional correctness and behaviour of
the system ; thereafter, there is a range of domains where competitive implementation strategies have
successfully competed to deliver the performance characteristics such that an application
programming language, based on dynamic compilation, like Java can competitively compete with the
statically compiled systems languages (namely C) of yore.

tk4h , Fig Oracle iF2 IBM , IVM EBRLABRNIEA B FIREFFHIES G RNR RIVERE Java iR
PR INIIBEER, BEATIE TN Java EFEAABEIR T M AN ERER , BRXMERF
REBE IVM (T Java BEFHFETE. XMEFEBEEBFRA Java Launcher , BEE—1EH java
AN R , £ Windows 879 java.exe (BEEIEFERESFAIESLRE javaw.exe, BNk Java Y
I EEEHSRMXNME T B IVM LI Java Launcher , HERIEARRSCIIIERBERG ST
FEENSEY. XESHPELEHRURARXNSSBATEE ANERTHENH AL — R
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EE—LHENZEEERHEEN | kS Java tEXNNEE | BESBEFMISH BT EH AR F
HEAIARRILE © 190 Hotspot BUXISREIEES K T E/DFAMIIIMNX |, M J9 EEASHFERER—
X , {BiBHE & Java HEBRIEA—NEMRETT | BN AT B EAR LI ER R —HERY,
BFICHRFIEI AR TS , Oracle 1 BM #BsCIl TAER/Z N MIS MERFIFERSR. 7 Java RNEITHHE
TSP EAZASNITRESEAIHEER | XU AL — MR X T RIRER S MR 2 B89
TR EXBELRERA—%, mXEEEEEERNR I2SE InEFHNSMETE | FIEFHEM
BN IVM HISE | IXLEHISE 4@ Java Compatibility Toolkit #4736, FISBERIE 7 R4 T HFI5hAS
EMY |, FELEM FRANFR B2 EEE TR ASSIE TR | (558& Java XHESRIF

THE==

IESREAUSERFSESERNREER.

In respect of IBM JDK and OpenJDK, both are based on J9 as their common JVM basis, and
therefore any command-lines that have so far been 'translated’ to be based upon using a J9 JVM will
continue to remain effective since the majority of options parsed by a Java Launcher are for the
benefit of setting options that control the manner of how the JVM starts, the resources to allocate,
prior to execution of the first bytecode.

XF IBM JDK 1 OpendDK , HFRELEETF 19 IVM B , Bt BaHFHaEE hETF 19 IVM 1955
SITEPBHEEARL. H Java Launcher STV XS HSHE R TEFEZHIBHIITRIES IVM BaA
R RS BT,

As regards the source of the benchmarks, the benchmark results are those discussed
here: https://github.com/eclipse/openj9-website/blob/master/benchmark/daytrader7.md

XFEEMRSERT LS : https://github.com/eclipse/openj9-
website/blob/master/benchmark/daytrader7.md

And, that write-up cites this public GitHub repository as the source for its
application : https://github.com/wasdev/sample.daytrader?

B3 |BTERAXBHMAS  https://github.com/wasdev/sample.daytrader?

3. What is the lifecycle strategy for the IBM Open)JDK+Openl9? Will it follow the same practice as the Oracle
JDK? or it will be the same as our normal IBM software "5 year support + 3 year Extension Support"? e.g.
Oracle JDK had already release v11, when will IBM OpenJDK+Openl9 be releasing v11? And when will V8 be
end of support?

IBM OpenJDK+OpenJ9 B4 A5 FEIHAZERS ?

3A) The life-cycle for OpenJDK at the adoptopenjdk.net is whatever that community decides is
correct. It is an open-source community that is manned by volunteers that will continue to operate as
they feel befits their needs based on their commitment to devote time and resources to delivering
what they decide. It is not owned solely by IBM, and therefore IBM does not dictate its operation. It is
incorrect to refer to this as IBM's OpenJDK (with OpenJ9) - this was started as a co-
operation/partnership between IBM engineering teams and the London Java User Group, but its open
to participation from contributors beyond those organisations and I'm sure its diversified since its
founding.

OpenJDK BY4E#pEEAFANH X _EHARIARE, X2— I EREHX , HEEEEE  SEE B
TE, BRI BARETF AU N B R RRSCIME TR EREE | FEMEIINEE., XMEXAR
IBM ¥EERY , Fitt IBM REgS4IELETT. “IBM fY OpendDK ( with Opend9 ) "XFPFRIEEAAIERRY |, %
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B SR HTF 1BM TEHEIRAS London Java User Group ZIBIAIHIME , (BRI FIXMNMARZIMISS
EZHEEFHN , FULSERRAELLTFOIEZH , XANIRE BRiEENES T,

The Adopt community have so far published this life-cycle : https://adoptopenjdk.net/support.html

Adopt Ht XFr&mREMRERREE | https://adoptopenjdk.net/support.html

As per this life-cycle, the OpenJDK 8 (including the OpenJ9 variant) will receive community updates
at least until September 2023 and the IBM Business for Runtimes offering will continue to provide
commercial support for the period that it's kept updated by the community.

RIE LA ERAREE , OpendDK 8 (28 Opend9 BIRRA ) Z/DFE 2023 5FF 9 BZRIEISER X
BYEEFT , M0 IBM Business for Runtimes &7Ett RKI2HEFTHA ES SRR ST,

Will it follow the practices of Oracle? Well, given that Oracle's practices are in a state of considerable
change in the past 2 years, its very hard to know! However, given that Oracle's objective appears to
be to commercialise and monetise their Java offerings, that is likely not what the Adopt community's
objective which I'm sure will be to remain providing a no-cost / free unencumbered Java runtime/SDK.
Nor is it beholden to follow IBM's 'Enhanced’ product model that strictly defines a commercial support
offering ; the Adopt community are trying to deliver parity through support conducted by deploying
open-source practices, as may be viewed with other successful community-oriented runtimes such as
Node.js, or Python, or PHP, for example.

EAESIEE Oracle BIHiE ? EEEITEITEFLEF Oracle FIMIEIEEBEXRZMN, , IXMNAIBRRMERZ,
Oracle RFIB#RERIL Java , T Adopt # KLASRHLH2ZE Java IZ1THS/SDK A BFR. HAKEE IBM /3
ST i R E X A9 Enhanced = @AREL,  Adopt # KIFTEIRN B AFRRESERAT IR SIS | X
FEEfAIIRIE AL XANE TR LAESR] | 20 Node js 8¢ Python B¢ PHP &,

Oracle 'own' the bodies that define the standards for Java 11, and every other major standard of Java.
Not surprisingly, they will be first to bring to market a new version of a major Java release, although
they have changed their support commitments to merely 6 months only. The first Adopt builds for

Java 11 are already released and available at adoptopenjdk.net. You can find the answer for their
current commitment to Java 8 at the above 'support.html’ URL.

Oracle BFENX Java 11 LAREMIFE Java tnERIEARERE. S| Oracle BEEEIFFRBER 6
B | BMREEREREHN Java ARSI NAIARISER. E—PNETF Java 11 f9 Adopt i BE R
fp7E adoptopenjdk.net £, XF Java 8 BUSZHFEERE R LAE _EEAY support.html &L E!,

4. What is the lifecycle strategy for the IBM OpenJDK+Openl)9? Will it follow the same practice as the Oracle
JDK? or it will be the same as our normal IBM software "5 year support + 3 year Extension Support"? e.g.
Oracle JDK had already release v11, will IBM OpenJDK+OpenJ9 and/or the IBM SDK be releasing v11 soon? And
when will V8 be end of support? Will IBM SDK continued to be downloadable from IBM developerWorks and
releasing new version/release in sync with this new IBM OpenJDK+Openj9?

IBM OpenJDK+OpenJ9 B4 A5 FEIHAZERS ?

4A) See answer for 3A for Adopt's lifecycle, practice relative to Oracle, IBM 'Enhanced' product
support.

B% Adopt &#pfEHA. Oracle HEE IBM "Enhanced T= 32 RIMIESE XIS 3 NaBARE.

Will IBM discontinue making available some IBM Java downloads through developerWorks? No, there
is no intention of changing the life-cycle of available IBM Java builds available at developerWorks,
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and any changes would be published/announced at our lifecycle page for those builds,

i.e. https://developer.ibm.com/javasdk/support/lifecycle/ As you should be familiar, the life-cycle of
IBM Java as part of an IBM Product may be different, and will be communicated under the Software
Life-cycle Portal for that product. Any new versions of the IBM Java runtime are developed primarily
for the needs of IBM Products, and therefore when IBM Products present their requirements for IBM
Java we'll consider how best to meet and deliver them.

IBM E2B4{=1HE1T developerWorks 12 IBM Java T&; ? &, i&SEHEm SRS
developerWorks 29 IBM Java #2E AR £, (HXM TR~ REmE
AEIRMuLH T A% , BD https://developer.ibm.com/javasdk/support/lifecycle/, IEQMREFZAERY , /ES
IBM = E—&B5H IBM Java FUEGEHIS B AR , SRRV EanBHA P RiuL_Eid TieA.
HTFHY 1BM Java iIz{THTEZEBEERT IBM FmitiTHA , B IBM Fm33TF IBM Java IRHFTHY
FKE , BNBSE RN IRFHEHEXET KA.

5. Does IBM SDK exactly the same as the newly released IBM OpenJDK+Openl9? aka, same binaries / source
code? Are they exactly the same ? If not then can we state out the differences, in particular that on the
security perspective and most importantly that if CUSTOMER can smoothly migrate applications from IBM SDK
to this newly released IBM Runtimes for Business (IBM OpenJDK+OpenlJ9)

IBM SDK 5 IBM OpenJDK+Opend9 AKX 3 ? #a)iEix , MEEEEEHERENESEFDERNE ?
WRAHER |, SEBFIERENER | FIERREHENER. CUSTOMER 2AFLASTHIM IBM SDK
Zl IBM OpenJDK+OpenJ9 BF5EFR ?

5A) Where there are releases of the same Java from Adopt and IBM (i.e. Java 8) then they both share
the same substantial common source codebases concerning the content of ‘OpenJDK' (standard
J2SE Java class libraries) and the 'J9' JVM codebase. The Adopt releases are only OpenJDK (and a
JVM to execute upon) ; the IBM Java adds some other code in areas where we have commitments to
IBM products. So, whilst the source code bases are substantially similar, the binaries are (potentially)
different : the Adopt builds are built upon community build farm infrastructure, whereas the IBM
releases are built using IBM-internal build resources. There exists scope for their being optimisation
configuration differences within the builds ; there are some IBM staff members who are operating
community build infrastructure, and thus there exists synergies between the two infrastructures - they
are not substantially different, and this will typically be reflected in binary sizes that are similar;
nevertheless the SHA1 checksums of these builds, being different, will also be different.

kB Adopt #1 IBM BYIERIMRZANRY Java ( Ebalis Java 8 ) B OpendDK ( #eE J2SE Java 3£FF ) #1J9
VM REBERN , REHZE—MAHIRIEEE., 1B Adopt fiRAR BT OpenIDK FIRE (LA
R—FFiE1T OpenIDK REAI IVM ) |, M IBM Java MB &7 —L3Z5:FTF IBM ZM=RAVEIME
B, Bt , RERCEBINEME , EEREBETHGING EFEARR : Adopt RAE T+ XERZEE
( community build farm infrastructure ) {795 , M0 IBM hixAEF IBM AR EREE, REW
EEMAR , BERFEAUEEERNTE  §—L BM R TEN 2R P XEMZEEIAR |,
EL MR INEFEEEEIMEIIXER | AERMEERERNR ESEER., XEAERERIRY
THEMRNE, SR FAREEEZBARERY SHAL KRIR(E,

In terms of security content, the two builds are products of engineers at both organisations that are
both vested in delivering security fixes. Presently, its Oracle's practice to publish CVEs identified by
their pro-active internal task force reviewing their codebase on a quarterly frequency. This has caused
the Java community to effectively respond by matching that cadence, and deliver security fixes on a
quarterly basis. Parity of such content is currently by reference to an OpenJDK version level. IBM
Java references (inits java -version output) the corresponding level of OpenJDK content both

functionally and including security fixes; presently, Oracle Java and OpenJDK both ship with the same
corresponding Java version under a naming scheme devised by Oracle, e.g. 8ul31, which whilst
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OpenJDK is maintained by Oracle as the same basis for their Java is in lock-step parity with that
codebase. Nevertheless, this is Oracle's current practice... but, this may change along with everything
else they are doing concerning transforming Java into a revenue stream.

AELZENBAH  XRMIZESBRMERN TETEMR~ & | tilERmrheeEE. Bal
Oracle FiZ R BEREEBHNENIDEFREQESERAM CVE , Java it KBRIEIXE R MEERIT
MR , FREUZEEABMEHRENRESIEE. £ OpenIDK FIIRARIHSEhSiE RiX L 28 E R
BHYER. 1BM Javall% (&I java -version ap< A% ) KEXELRTYIAZ OpenIDK AUIXLRE, B
g1 Oracle Java #1 OpenJDK FrE&RY Java iRARFIMSEZHERAY , $40 8ul3l , 15BE OpenJDK 2H
Oracle #EFFH B THRIRIABERRLHN. (BXRE Oracle HTHIE , MTE Java EAWEZELUS
BrgeRETK,

In terms of migration to OpenJDK - that is, to the Java runtime that support is conferred to through
IBM Runtimes for Business offering - there should be parity in terms of the functionality for migrating
applications from Oracle's Java to OpenJDK, because they both ship the same (versioned) OpenJDK
functionality. If migrating applications from IBM Java, that is also shipping an OpenJDK in its entirety,
but there are some specific extras (relative to OpenJDK) in certain areas, such as the IBM Security
Providers. IBM Products are more likely to have exploited these extras (because they are more likely
to have raised the requirements that needed them!) ; its much less likely that open-source frameworks
have dependencies explicitly upon IBM Java extensions, and consequently whilst there exists scope
for differences, in practice the migration of applications based on standard J2SE APIs is no worse

than migrating from Oracle Java (which includes their own proprietary extensions, and closed-code
components).

XFFEZE OpenDK ( BFLEHITFHEBEIT IBM Runtimes for Business Xt =259 Java IE{TRTER
1% ) RUBRE, TEXSRIFARERM Oracle Java iT#BZE OpenIDK IMERT , HFREEFMRANFHEE BEEEREN
OpenJDK IfgE , ELtARIZFEINEEAEBIARE. MHERIRZAE IBM Java INEH A TEBRNE |
RE IBM Java tEEBEHFRY OpenIDK 3B% , {E2EXITF OpenIDK ZINAEL R 7T —ELERIMIT & |
BN IBM Security Provider, REXLY EERD 2 1BM Bt~ RATL/RIREAY | MFFRHEZRKG
BEHASERIIXLY , BERHHGRSE—LERFRE. BLEESSEY  WF—PEFiRE I2SE APIH
NFEFEREEI . M IBM IDK IERZE OpendDK FHAKLEM Oracle IDK IMEFTFFBESZ ( Oracle JDK
BEFBEET B R BIIHEARABEY ) .

6. If customer purchased the new IBM Runtimes for Business, will they get support from both the IBM SDK and
the IBM OpenJDK+Openl9? Or, they are exactly the same as | asked in 5. Because customer is concerned about
the migration efforts needed from the applications developed from both OracleJDK and IBM SDK to this new
offering.

SNERZFMISLT IBM Runtimes for Business , 12 E<RERT3455t%S IBM SDK #1 1IBM
OpenJDK+OpenJ9 Y3z # ? iR 2k A L —Ma A2 IR —4F 1BM SDK #1 1BM OpenJDK+OpenJ9
AHERE—ERA. ZFPXOM Oracle JIDK #1 IBM SDK iz MERBEIFTFREAI 0,

6A) The IBM Runtimes for Business provides support for the 'LTS' Java builds at Adopt, presently
Java 8.0. It does not deliver support for IBM Java. These are two independent builds, two different
packaging systems, and two different distribution environments. Even where functionally identical (to
the source code level), these are two independent release streams. The differences, as they affect
the mechanics of delivering support, do not reflect functional differences that in themselves create
migration hurdles.
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IBM Runtimes for Business 12X+ Adopt _FAY“LTS” ( Long Term Support ) Java faz ( BEIZ Java
8.0) BUSHF | NMREMXT IBM Java BUsZHF. X2 MEZANEE , BERRNFIERFES R E. B
FERNERIE—ERAEINRERERN , BNERMIIAR R, BEXLEFRTRSIFER
H , NP RITIEEERS,

7. Will there be any changes to the download process of the new IBM Runtimes for Business (IBM
OpenJDK+0penl)9)? Or from Adopt? Or from other IBM website?

A9 IBM Runtimes for Business ( IBM OpenJDK + Opend9 ) I TFE A RSB T4 ? 181 Adopt 8%
FSHEEAY 1BM Rk ?

8A) There exists no changes in how you should obtain builds from the Adopt site for OpenJDK with
Eclipse OpenJ9. You would install these 'OpenJ9' builds and maintain them with, or without, the
support that is conferred to you for being clients of the IBM Runtimes for Business offering and its
access to IBM Java expertise, if you choose that product. The latter, being a Passport Advantage
offering, will have the download of its IBM software components (APM for Java monitoring support)
from the Passport Advantage site.

M Adopt ik & OpenJDK with Eclipse OpenJ9 #EHIATUS B M. MRIFEE T IBM Runtime
for Business , FLATLATESZ SZHAYEIN FREFNAEFER Opend9 FUKTEF A IBM Java EFREFIR.
ah , {9 Passport Advantage FZ=, , iRBILATE Passport Advantage fig_ETEE IBM 20{4tESR

( APM for Java 1735 )

8. CUSTOMER also used a number of other open source software such as Kafka, Hadoop, MySQL, etc., does
IBM OpenJDK certify and support on these open source software? Will we have a list/table of currently
supported open source software by IBM OpenJDK?

( BX"iBEiRf# 1BM OpenIDK AL IR My ? @B BIAIE ? teil : Kafka, hardoop,
mysql"BYIEIRR )

9A) IBM does not certify open source software on its Java runtimes. Some open source
frameworks/projects make a support statement or compatibility statement concerning IBM Java (e.g.
JBoss from Red Hat). OpenJDK do include a set of common frameworks popular at the moment that
they test upon, as listed here: https://github.com/AdoptOpenJDK/openjdk-
tests/tree/master/thirdparty containers

IBM A21EE SR Java izfTHT EURFFREE. (BFFRIES/ BB E St F— I TsaERa B
BLERPPLEE 1BM Java INE (40 Red Hat B JBoss ) . OpenJDK Iﬁﬁﬁﬁ%@é?—/ﬁ_
BRI |, FIH T L ERIELSSURNAEFAFIRES
https://github.com/AdoptOpenJDK/openjdk-tests/tree/master/thirdparty containers,

Nevertheless, the Java ecosystem is changing!! How many open-source projects - especially those
that sign up to free software foundation principles - will continue to be happy to only develop for future
Oracle Java with its 6 month life-cycles, and support only through commercial terms and licensing?
Many current contributors (who's development seat is based on infrastructure provided by a
commercial enterprise) will likely be forced to reconsider the (standardised) Java runtime source they
currently use, whether that is based on Linux distributors, Adopt, or other no-cost sources of Java in
the future ; we are surely likely to see widespread re-basing onto adherence to OpenJDK
standardisation... by whichever chosen release, and through whatever preferred maintenance
distribution channel (even possibly commercial, but not necessarily Oracle?).
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Java ESINERAWEHN. BZOHFRRE ( F3ISLEE T HRRHESRFENNIE ) Rk
RLBRYERE Oracle Java Y 6 NEAMEHIRM THITHA |, KEE4r4L@EIT Oracle Java R
SFAIFENIERR S #7328 ? AENIE Rl E BB S E R IAERR Java BTV ERE
AR , TICEE AT Linux FFATHREAEY , KRBT Adopt XA , SREEMIIRERER. EX
2En) , VKT EIRZSHI B SR RB SRS D &RE ( preferred maintenance
distribution channel ) B{E{aliRAAEY OpendDK tnEEZ £ ( BIFXLERBEEEALUZSIE , BFA—E
JER Oracle 89 )
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10. What kind of support and services "IBM Runtime for Business" will be offered by IBM? Does it include bug
fixes & patches, security loopholes and ALL Openl9 version/release published in Adopt?

IBM Runtime for Business 2 #& (AT F S R AR 55 2 2 51045 Adopt FIFTA hitAs & H: bug fix/patch Fl4e 4
TR ?

10A) IBM Runtimes for Business, apart from supporting the Monitoring for Java software (APM Server
and J2SE Data Collector), includes support for the OpenJDK version 8 with Eclipse OpenJ9 release
builds published by Adopt. We plan to include support for the most recently released LTS version -
OpendDK version 11 with Eclipse OpenJ9 - at a later date. There currently are no plans to cover the
non-LTS versions of OpenJDK with OpenJ9.

IBM Runtimes for Business [ | 3 #F Adopt & 1ii [] OpenJDK version 8 with Eclipse Openlg #F, &3 #F
Java B Hi1E (APM Server J J2SE Data Collector) o AT 814 5 i st e KA LTS RRAS I
OpenlJDK version 11 with Eclipse OpenJg &1 £f. HBTIEEA £ HE LTS fiAS OpenJDK with Openlg ]
SCFREHRI

For Runtimes for Business, support includes assistance with installation, configuration, and analysis
of suspected defects. Here is what is included:

Runtimes for Business HJSC 50 & 2226 e B LA S SEAAGRIE 7 1T, 04
* Unlimited support tickets for both electronic and voice problem submissions
AN IR I T RIS T AR A A (ticket)

» Support hours Monday through Friday from 8:00 AM to 5:00 PM with 24x7x52 for severity 1
problems

SCRERFIR g — el @ TAEH A —FE T 1) TAER ] (8:00 AM % 5:00 PM) 5 JZEE i)l (severity
1) 24*%7%52

Support for the OpenJDK 8 with OpenJ9 release builds covers bug fixes including those for security
vulnerabilities. Where a resolution for a reported problem is ascertained as requiring a code change,
IBM Support (Java Runtimes Level 3 team) will contribute the code changes to the owning community
(OMR, OpenJdDK, OpenJ9) under their normal contributor processes. Additional Q/A below pertaining
to i-Fixes (believe that's you meant by "patches") and zero-day vulnerabilities:

OpenJDK 8 with OpenJ9 {32414 bug fix, bug fix FHAHE T Z4aRAKEE . 24— LR T
fift PR T RGN TR BRI AT B O, IBM SZRFHAIEA (Java Runtimes Level 3 [FIR\) £ 4% B AxitE
DR 1% 5 5 A A X M AEX. (OMR, OpenJDK, Openl9) . LLF A4 3% i-Fixes fl1 zero-day
vulnerabilities 1) Ui, i @ A0 fif 25 -

Q. Can | get an iFix? How do you patch a "sev1" issue?

FRAE TS PAF B iFiX? ARNTIATER R sevd o] BUA A AN T2

A. There's no provision for iFixes (including for SEV1 issues). Fixes are always integrated at the latest
code level in the community open source project with the resulting nightly builds available to

customers for download and test, and release builds (quarterly frequency currently) available for
production deployment. The current release cycle for the AdoptOpenJDK.net community is quarterly.

AR iFix CEFEERXS SEVa MEIEE) o BE RS TEA X IFIRIE KA 50T R a 2
W, Hod nightly build 7] T2 5 357 FEAMAR, release build (H AT &ML KA —0 A T4/
RS . AdoptOpen)DK.net 1 [X 24 Fif 1 il A i A /& 2R 1
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Q. What will IBM do for a zero-day vulnerability?

IBM ¥4 zero-day vulnerability fe&f4 ?

A. IBM will work with the community to accelerate the resolution of such a vulnerability.
IBM £ 54 X — 8 AR e S Ui (1 A

While there is not an explicit zero-day vulnerability service commitments from

the AdoptOpenJDK.net community or from the constituent open source projects (OMR, OpenJ9,
OpendDK), there is a recognized, heightened urgency in the industry to respond to zero-day
vulnerabilities. It is within the prerogative of the community how quickly they will provide a patch on
top of the most recently published release build. As such, IBM cannot make a commitment through
this support offering on the nature of fix vehicles and periodicity. Our commitment is to work with the
community and contribute code/fixes which then get rolled up into stable release levels at a frequency
the community publishes (currently quarterly).

4% AdoptOpenJDK.net #+ X X T H (OMR, Openl9, OpenldDK) #ii%7E BI# i IR 55 &
RNV 7% zero-day vulnerabilities (191156 S AR ik o A+ XA AL E 20 PR T AAE S8 K AT IR 1)
@ patch, [ IBM JoiEXT RIS 5 R AT 2R AME & . RATAT DURE )2 54k X —1E
TAE, ARSI S AT, X DA 2y B A AR AN AR B A 55 7 R A (R AR R A i

11. Can we highlight from the below picture that which parts are being modified by IBM's such that it's
different from Oracle's JDK (as you mentioned in previous note that there's about 2% are "closed-code”?

AT H 1BM XTI B AR L5 7 i3t AT A A T {5 Oralce JDK /2 A2 CRIFT—IXfRE 323
11%2 AR
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11A) The above picture is published by Oracle, although its confusing to suggest this as a 'layer
cake'; indeed, the picture doesn't really work and thus you have multiple repeat references (e.g.
Scripting, Internationalization, IDL, etc.).

ETHE R o2& B Oracle KATI IDK 2 2SR E Bl 2br B RFXAE DK IEAGETAE, & HEHS
% HAMMNE (40 Scriptings Internationalization. IDL %655)

After all, the 'Java Language' as something recognisable to Java developers represents the APIs that
are standardised as part of the J2SE specification, and supported by the Java class libraries - that is,
OpendDK - that are necessarily delivered by every JRE (which is accurately a subset of a Java SDK),
and is parsed by a 'javac' compiler to produce the bytecodes that can be distributed for execution by a
compliant runtime.

AJF I Java iE F 5T Java FF &k Kkt & H J2SE MU HTE X —41 API, X2 APl HH— £ %) Java 2%
PESEEL. IXEESKE (W2 OpendDK) FE A&/ — JRE (Java SDK [J—AF4) 1, &
javac % & J5 AR B TS A A IS AT R IR I AT

You ask about what IBM 'modifies' ; its easier to identify parts of the above picture that a proprietary
to Oracle's Java! They itemise some specific tooling that is proprietary, and in future is being stripped
from Oracle Java to be distributed separately (for a fee). VisualVM, JMC (Java Mission Control), JFR
(Java Flight recorder), Java DB. JavaFX (and all related tooling) is another proprietary

extension. ‘Troubleshooting' - whatever that means! - is an area that IBM has invested in building-in
capabilities to diagnose and service J9 that don't exist in HotSpot in an equivalent way. 'Scripting' -
perhaps means JavaScript support via Nashorn? - although this is about interfacing to

a different programming language.

KT RILRNN IBM AT WRLER 7, FoAT T BRI HEAT Al e s I ey s — 2. 8 7 —2% Oracle 11
LA LRI AR S B ok GR#s) , #illn VisualvM, JMC (Java Mission

Control) , JFR (Java Flight Recorder) , Java DB. JavaFX (}zH:AH< T H) /2 Oracle (EHY
J&. Troubleshooting (AN H HARE U4 1EZ IBM FRIFSIARAIR: IBM J9 1 B T i
R4 Thag, MAlAE /152 HotSpot T A ). Scripting t1iF 27~ )28 it Nashorn 37 #F JavaScript,
RIS R T 5 HADA R il 5 7 A 2.

IBM Java ships a greater set of support for Internationalization (Input Methods, code pages, etc.), and
Accessibility. IDL and RMI (and RMI-IIOP) are both related standards associated with the ORB, of
which we have a different implementation ; we didn't 'modify’ Oracle's code, but we have an
independent implementation. IBM Java has shipped its implementation of Security Providers and
cipher suites, as relevant for our product (hardware and software) requirements. Obviously, we ship
J9 as our JVM instead of their 'Java Hotspot Client and Server VM'.

IBM Java % T 4F%t Internationalization F1 Accessibility /5 52 3% 3 fF. IDL 1 RMI (245 RMI-
IIOP) #k7& ORB A FRE, XFULIATIRAE T AR BISEIL; TADFARE N T Oracle KIS, TR
HETISLFISEE . IBM Java iRAEFRATTHE =i BRI B 75 2R T B 24X Security
Provider FJSEELCA 2 N B B4R, AT J9 IVM #124F Oracle ) Java Hotspot Client and
Server VM.

As far as OpenJDK content is concerned, its largely captured in the yellow and brown boxes of 'java
and util Base Libraries' and 'Other Base Libraries'.

5 OpenIDK B4 HI P 25K, 252 B P 3 (A RIS 8 77 HE B 1 “java and util Base Libraries” fl1“Other Base
Libraries” 43 .

12. Although you mentioned that both IBM SDK/IBM Runtime Business are mostly sharing the same source of
OpenlDK, but there are some extension discrepancies such as different types of IBM Security Provider. Even
though most of the extension parts are depends on IBM and not on the open source framework but there
could still be some differences, can we provide a list of the differences between IBM Java and OpenJDK
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(Eclipse J9)? And, how about in the future if ICBC purchased the IBM Runtime for Business, does IBM offers
migration services for IBM SDK to IBM's OpenJDK?

JSE 1BM SDK 5 IBM Runtime Business 3£ =2 | 4 K43 (1) Open)DK AXHY, {HIE @& A7 7 — L2 19 e,
B4 IBM Security Provider. SR K L HUIX LY g K 5 IBM MDA I 5 IRMEZE TGOS, (H
XL ZE AL R AEAERT, BRI RE R HEAEH 5% 1BM Java Al Open)DK (Eclipse J9) Z [HiXSEZ HIFTE#.? 45
W1 1ICBC L T IBM Runtime for Business, IBM #& 75 #2{1£ A 1BM SDK F| IBM OpenJDK L% R 55 2

12A) The offering IBM Runtimes for Business does not include migration services, however, if such a
service was required | am sure you could obtain some extra services from IBM's Software Lab
Services or GBS teams on a bespoke basis that could be delivered at your premises.

IBM Runtime for Business MU &M RS, BIRBIME R PG XFFENR, AT IEsNEND 1IBM 1Y
Lab Service [F1BA5k GBS [ BAFRAS SZEILAH [H] H 1 & i iRk 55

13. With regards to the statement "IBM Java - the historical release line of IBM's Java as typically embedded
and distributed in IBM software products; this includes rights to distribute the '2%' of closed-code
‘commercial'/extensions that Oracle did not release as part of OpenJDK", does it mean that IBM's Runtime for
Business has 2% more of extension capabilities than Oracle's closed-code?

XFF“IBM Java: JH S EIAD 1BM BAF 3T KA — R 51 1BM Java WA, BB A%} Oracle 2%3f 4]
PEACKL I MLy B3 GXE 0 N B A ALFELE OpenDK H1) AT K R]”, R EEE IBM
Runtime for Business E. 45 Lt Oracle )3 VRIS £ 2% 109 JE Th g ?

13A) No, the classification of ‘closed code' is defined by and terminology of Oracle! 2% - or
thereabouts - of Oracle's Java code is not open-sourced via OpenJDK ; these closed-code
components are licensed by IBM, and can be delivered under IBM Java.

Ao B (closed code) f&H Oracle & S —AARiE, $51/2& Oracle JEARMGH 2% /0 47 S E Ik
OpenJDK #EAT7 IR, {H IBM Java B A R ATIX RS I FZAL

14. With regards to the IBM JDK and OpenlDK, both are based on J9 JVM, does it mean all the commands are
compatible in between these two (IBM JDK & OpenJDK)? What are the parameters referred in the "Command-
lines"?

45T 1BM JDK A1 OpenIDK #i724EF 19 VM ), & B REMREPIE MPTH dr S # R M A ? dr AT 15
MSEHAHA?

14A) The arguments that you use with an IBM Java command-line (i.e. the ‘'java’ launch executable
program) are compatible directly with that of OpenJDK with Eclipse OpenJ9. Within these options,
some take a value/parameter ; others might simply be 'switches' (binary boolean options, either 'true’
or 'false’, that are often better understood using values such as 'enable’ or 'disable’ as previously
described). For example, in sizing the overall Java heap using an option such as -Xmx, when you
specify a value such as '4g' means in the context of that option that its parameter is to be interpreted
as 4 x 1GB.

IBM Java s 21724 (java 14 ) 15 OpenJDK with Eclipse Openlg %, XSGt E S5 2
BUELA, AR REAN (SHUE N true 5K false) . FIINK B Java HE KNS H-Xmx, &
BAHBEN 49 B 2HEENTH 4%1GB.

(IBM Java [ 24T S5 4 1] LS knowledge center H1[{I/2H, PDF JiRAs:
https://www.ibm.com/support/knowledgecenter/SSYKE2 8.0.0/pdf/en/vmref.80 8.0.pdf?view=kc; Openlg
()7 AT ZH A AT LLZ % 6] knowledge center:
https://www.ibm.com/support/knowledgecenter/SSYKE2 8.0.0/openjg/cmdline specifying/index.html)
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15, WHRESBEANT, #HEFTESER 3 MHBIKAME? A 2 XA
Ko IBM HAHRF= & U0 Liberty. Qrep 7] LR AR special build SZ R4, A5 1BM
Runtimes for Business B [FIFF S 47 AE = iR A special build KA

- if a customer has a bug that has a workaround (i.e. low priority), then we'd work on that
and point the customer to the upcoming quarterly release which will have the "rolled-up"
fix contributed to OpenlJDK.

- if the customer has a severe and urgent bug (i.e. high priority) then we'd work on that and
point the customer to the next available nightly build containing the proposed fix contained
in our extensions repository for classes or OpenJ9 repository (for the JVM). The actual fix
will be worked at OpenJDK/OpenlJ9, and be available in a subsequent release. This is how
many OpenJDK distributors work e.g. Red Hat, Amazon. We don't know how Oracle will
behave on their commercial branch.

Needless to say, if there is a significant bug uncovered that affects all users, (examples in the
past have included the string concat bug, or XML parsing vulnerability), we would work a fix
for that at OpenJDK directly, and in collaboration with the project lead produce a new
release. Thankfully, there are very few example of when Java has had to respin a full release
for a serious defect.

& SE IBM Runtimes for Business J&, A TEARYE DL AFEMIEN, £ Adopt #%Z=E
RATRAZ AN PR ZAN T o DUR 2 T 22 HE:

- IR PR R AR R B A T R IEREE (a0t R D . BAiTa T
Wb PRI RN PSSR R R AT IR B IRA, R IR ¥ OpenIDK #24it “ RAH” #b
T,

St EL PR E I H S ARG (i SRR ), AT T AN 3
FAEH A S EEZEERIAN T B — ] SR Cnightly build) R . ZRRA
S TERATHI Y R A6 72 5 Open)9 F7iBfE (FHT IVMD Fh . SEBRIGHN TKAE
OpenlDK / OpenJ9 5EHL, FAEfGEEfRA R4t . #IRATFTH, X2 % OpenlDK 4
KREWBTAERR, FHlmatg. W5, Oracle 78 JIDK HIF ML ARA bt 2 % FH IR FE
H s

2R, AR T SR P R BB B (g SR 0 A S R B XML
fENTIRIED . AR EHEAE OpenlDK _EHEATIER, 5 Adopt i H 4157 N#EAT HMFK
JARBATHRRAS . SEis 12, #uk HANE S Java 250y — A ™ FLERIE FUHT R AT 52 3
FRAS BB

16. The IBM SDK, Java Technology Edition, may be used outside of the context of a
Supporting Program , HIEE R AL MU IBM SDK IR 55 S HF
BAERERBAREE, HEfSRREEIER “AHHR ML Liberty Core JE22E
FHIANFE VIR SRAF b3 B 1BM SDK AR SCREIRSS”

17, iEHEAE APM FH A
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IBM Runtimes for Business included Application Performance Monitoring (APM) Advanced
bundle license, restricted to monitoring Java SE on servers; and, Support for OpenJDK for
Java 8 + IBM’ s performant Openl9 technology.

DL 8ERE 2 1BM WXk L6 APM FIVELIAN B, 555 .
https://www.ibm.com/cloud-computing/cn-zh/learn-more/it-service-
management/application-performance-management/

T34k, KT Open o WIPEREMR T, il ABERE A BOVEMRI U], 152

https://www.eclipse.org/openj9/0j9 performance.html
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