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IBM Competitive Project Office
There’s a perception of a mainframe skills shortage...

= ... which might discourage companies from deploying new workload on the platform

= ... or lead others to consider moving off the mainframe altogether

...Let’s looks at the facts
and try to understand the real picture

3 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Three things to keep in mind

Numerous indicators show mainframe usage
continuing to grow for the foreseeable future

4 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Mainframe usage Is growing and is projected to continue

Finally, despite regular declarations that “the mainframe is dead,”
the research shows this has never been further from the truth. In
reality, the mainframe is working harder than ever. Almost two-thirds
of respondents (
which were initia

Mobile Apps Increase MIPS Consumption

FIGURE 3 Perceived Change in Company’s Mainframe Workloads
is putting added Over the Ne¢kt 5 Years
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Chart 9: 62 percent of companies are using their mainframes to

suppart external applications, such as online banking. il m gy stemsmagmainframedigital.com/MFSKills
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Eagle studies validate that adding workload to mainframes
reduces labor cost per unit of work

Labor cost per mainframe MIPS

$18,000 -
$16,000 -
Study of 17 customers shows labor
$14,000 - : : :
" costs tail off in a predictable,
S $12,000 - scalable, and economic manner
5
2 510,000 -
5
o)
< $8,000 -
5
» $6,000 -
@)
@)
$4,000 -
$2.000 Formula =5 FTE to start + 1 FTE for every 625 MIPS
SO T T T T T 1
0 500 1,000 1,500 2,000 2,500 3,000
MIPS installed

Source: IBM Eagle Team
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Independent analysis shows that mainframe administration
requirements are typically less than for distributed platforms

Staffing levels
required to maintain
a “gold standard™:

 Normalized to VMWare
in Medium sized environment

- Staffing levels for z/VM was
as much as 13x smaller

U.S. customer:
e 75 VMS/FTE for Linux on z
e 55 VMSs/FTE for VMware

Source: Solitaire Interglobal Ltd., 2013
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Estimation of the potential mainframe skills demand over the
next six years

= |BM CPO projects 37,200 additional mainframe positions needed WW by 2020
— Projection based on mainframe MIPS growth from 2005-13

= Some number of today’s personnel will retire by 2020, increasing that demand
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Source: IBM CPO estimations based on IBM data and assuming current productivity levels

8

Mainframe skills - the myth and the reality

2019

2020

IBM programs
such as the
Academic
Initiative are
targeted to meet
this demand

(Academic Initiative
trains on average
6,400 annually)

© 2015 IBM Corporation



-
~

o]
!!:u
il
<

IBM Competitive Project Office

Most companies say they are OK now, but many need a talent
replenishment plan

Percentage of Individuals in Organization Currently Working on or Maintaining

FIGURE 1 IBM Mainframe Applications Who Will be Retiring Over the Next 5 Years
40% -
20% -
0% : . . . : .
None 1-10% 11-15% 16-25% 26% or more Don't know/
Can't say

ibmsystemsmagmainframedigital.com/MFSkills

Source: IBM’s 2013 System z Tracker
*computerworld.com/s/article/9225099/Cobol_brain_drain_Survey_results?taxonomyld=154&pageNumber=1
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STEM skills shortage is universal — projected mainframe issue
1,000,000

IS 10% of all Information Technology requirements

Predicted shortfall in IT administration staff by 2020

800,000

600,000
400,000

200,000

0

m Mainframe Only

m All Platforms

» US government predicts that approximately 810,000 new and replacement
administrative personnel will be needed across all platforms by 2020

10

... development of a talent plan should cover all platforms within the
data center, and not just the mainframe
Source: US Bureau of Labor Statistics (2013 Occupational Outlook, March 2013); IBM CPO

Mainframe skills - the myth and the reality
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Three things to keep in mind

IBM has made considerable investment
In intuitive, GUI-based tools for mainframe
administration, development and security

11 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Today, mainframe system administrators use the latest
workstation-based tools

IBM z/OS Management Facility (z/7OSMF) - a modern, browser-based console
for management of day-to-day operations and administration

» Maximizes productivity of a diversified workforce
— Simplification of tasks
— Enhanced collaboration
— Reduced learning curve

= Role-based, scenario-based

4 |
» [ntegrates with other tools
= |- — = Browser \ ‘ /

z/OSMF of

& mEm application
) > & pp

.

HTTP(S)

z/IOSMF

12 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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z/OSMF (Jobs and Resources - SDSF section)

- Active Jobs Statistics

Systemn: P03 (Local)

System Activity Percent Busy

LPAR 0%o

MVS/SRM 3%

Demand Paging Rate: 0O

Active Jobs Commoen Filters
Actions = Wiew =
_ :l-{;EI-_h-h;._!.ilé- _ ______ -i StepName ProcStep JoblD
b T e — = = = et | —— p—
DEBUG1S STEP1 S00002
IGWDHGHIMM D | IGVDGNKMN IGWDGEHIMM S0000Z
- HEZPENG PROCDB SPOTCOO0 TOOO0Z
POOSWRZS () POOSWRZS STEP1 S0000Z
HZPENG STEP1 soo01z| |
DEBUG1Z *OMVSEX 300012
DEBUGTZ STEP1 00012 il
1 | 1 | r
< Page 1 of 4 = Rows

Total: 344, Selected: 1
100

4

Comman and table filters applied

WView text

Top CPU Percentages
1.33%

0.67%

0.33%
0.17% 0.17% 0.17% 0.17%

ZMFDEV1 RMF XCFAS WLMOMPROUHMPROUTES2ZMOM

Properties of HZPENG

i| Propertiez are more current than table data.

+ General -

+ Advanced

+ Performance
—-| Scheduling
c:
DP: FF
ResGroup: TSOHIGH
RptClazs: E
5P 1
SrvClazs: TSOHIGH
Workload: TSO_WLD
+ Security
+ Status i

1
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z/OS administrators can work on an Eclipse-based integration
platform

= Runs on a workstation; common

base for many z/OS tools Data Studio MQ Explorer
= Foundation for a workbench \
of plug-ins with which to develop/test
z/OS applications and manage CICS Tools Problem
related sub-systems Determination Tools

» Extendable to accommodate \ : \ / /

user's roles and responsibilities Rati T
using Eclipse-based plug-ins CICS Explorer ational leam
Concert

MQ Explorer plug-in in z/OS Explorer — \ /

showing Queues and Jobs )
Rational

Developer for z

IMS Explorer

Eclipse workstation

14 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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For example, CICS Explorer eases CICS management

= View and control the CICS runtime and its resource definitions

» Easily create and manage CICS regions, tasks, files, transactions, events, etc.

CICS Explorer is
especially useful
when managing
across a CICSple
(CICS Parallel
Sysplex)

15
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Business Connexion, Ltd. (South Africa) — Services company
simplifies its IT to better meet customer requirements

Business challenge:
» Customers consistently requesting “more for less”

* Required easier-to-use interfaces into its CICS systems

Solution:

* Reinvented their IT with the CICS Explorer, CICSPlex System
Manager (CPSM), Events Processing and ATOM feeds features

* Enhanced CICS resources to populate a business operations
dashboard — highlights all the CICS events in the system

Benefits:
* Made system administration more intuitive and user friendly

* Provides greater control and monitoring, helping customers better
react to situations

16 Mainframe skills - the myth and the reality

"The CICS Explorer is a non-
chargeable Eclipse based tool that
provides our clients views of their
resource state and information
across multiple CICS Systems - it's
simple to deploy and simple to use
and should make it easier for our
new staff to become competent on
our CICS systems more quickly “

- Rob Loyd, data center services
manager

Business
Cqnnexion

Creating value together

© 2015 IBM Corporation
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Additional GUI-based tools enable efficient management
of the entire enterprise

Tivoli Enterprise Portal

LI Address Space Overview - zI10tems.zcpo.ibm.com - SYSADMIN *ADMIN MODE* m
File Edit Wiew Help

l.e-0- 0B BBESBAVES | @¢/EHY QLEARCUDOREVEZREAOEE B3
|I|:-§ MNavigator +2 M H _llg CPU Usage # [0 B B % || lpcCentral Storage Frame Count s 2 M H B x
view: Physical =Ha# 2 CPU 3
_ — = | 0 Monitor usage
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Resource Groups Data for Sysplex 120,000
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[[] Address Space Counts £ 3T D B O = |ﬂFiKEd Storage s 2 0 B 0O x Central
Address Space | Started Task | Bateh Job | TSO User Total Enclave | Active Enclave | Inactive Enclave (5 )
Count Count Count Count ARRSISEEN Count Count Storage
& 68 60 0 o 3 7 1 6 f rame
count
[[] Address Space CPU Utilization Summary s ¥ 0D B B % and
sls} Step Froc svetlass CPU TCE SRE
Mame Hame Step Type | Svclass | “pefing ASID | IESIOBID | parcent | percent | Percent | B ﬁxed
AW WLM IEFPROC |STC | SYSTEM 1| oxoooa 0.9 0.9 0.0| = [ [ Biow o
ﬁ *MASTER* STC | SYSTEM 1| 0OXEO0L |STCO2151 0.0 0.0 0.0 | EEestended FixediMb) Storage
# |PCAUTH PCAUTH STC | SYSTEM 1| oxeeez 0.0 0.0 0.0 WL arge FicediMb) L
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Errors can be handled quickly and intelligently

Tivoli Enterprise Portal
Graph showing duration

=3 TWS_Job_Detail (Prototype) - PEFEOWLER - SYSADMIN *ADMIN MODE*
File Edit “iews Help H 1
times for each job that
Cﬂ!@IT:I.I@PE@&[IEI]@@@(EJE@@.@EEIC‘EE@ has executed
= Wigww: |Phy3|c:al vl =1 ] Jck {
Erterprise ~ Seconds
= @ Mewy Tables for IMS Systems =y
= Ba PFOWLER
= &l Windows O 3200
=
4 )| | | prdulu]
= TS _ ok Summary (Pro‘to‘type)
g TS _Error_States B 100 ’7
TS _Monitar_Late
v . /—
HORS50005 HORS0007 HORS0001
ciuler Detailed Job Status 0 e 0O x
Ti t Jahb Application Jahb Operation WS Descriptive Ascttugl Aétudal Ciurati Errar Jok
(=S Description | Identifier Mame Number | Identifier Text Tir?m Titrjne uratien | code Status
0210006 16:33:39 | HORSO0DAY | HORAODAY | HORS0005 | 005 cPU Operation 005 08:39:30 | 084515 | 00:05:45 | - Complete -
0210006 16:33:33 | HORAO0DAY | HORASODAY | HORS00O7 | 007 CPU Operation 007 08:45:15 | 08:45:20 | 00:00:05 WoP [Error |
0210006 16:33:39 | HORSODAY | HORSODAY | HORS0006 | 006 cPu Operation 006 08:45:20 | 00:00:00 | 00087~ Started
021006 16:33:39 | HORS0DAY | HORSODAY | HORS0030 | 030 CPU Operation 030 00:00:00 DD:DMD - Waiting
021 W06 16:33:39 | HORSO0DAY | HORSODAY | HORS0010 010 cPu Operation 010 00:00:00 " _A0:00:00]- Ready
021 W06 16:33:39 | HORSO0DAY | HORSODAY | HORS0035 | 035 CPuU Q \J0:00 | - Waiting
020006 16:33:39 | HORSODAY | HORSODAY  |HORS0020 | 020 CPL o] 000 - Wiaiting
021 W06 16:33:39 | HORS0DAY | HORSODAY | HORS002S5 | 025 CPU 8] 0:00 | - Waiting
021 W06 16:33:39 | HORS0DAY | HORSODAY | HORSO001S 015 CPU 8] ThrGShOIdS On 0:00 | - Ready
0210006 16:33:39 | HORSODAY | HORSODAY | HORSO0011 at11 CcPU Q 0:00 | - Waiting
0210006 16:33:39 | HORSO0DAY | HORSODAY | HORSO0001 ao1 CPU Q Status States 1:40 - Complete
021006 16:33:39 | HORSO0DAY | HORSODAY | HORS0004 | 004 CPU Q 0:00 | - Active
021006 16:33:39 | HORSODAY | HORSODAY | HORS0021 021 CPU Op oo :0o0:00 |- Waiting
021006 16:33:39 | HORSODAY | HORSODAY | HORS0012 012 CPU Operation 012 00:00:00 UD DU 00 | 00:00:00 | - Waiting
021006 16:33:39 | HORSODAY | HORSODAY | HORS0031 031 CPU Operation 031 00:00:00 | 00:00:00 | 00:00:00 | - Waiting
O CWNE A G200 LT DoE O, | Y = L | MY - e ) [ k) fd =1 M| Tumoestioen 01D OO 0000 (alainlatinlinl OO-n0-0n LY ZN L ] -

[ Hub Time: Fri, 02/10/2006 04:33 M

_ Server Availahle

| TWS_Job_Detail (Prototype) - PFOWWLER - SYSADMIN  =ADMIMN MODE™
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(Tivoli Enterprise Portal was used in the demos in modules 1 and 4)
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COBOL continues to be alive and well!

Is Cobol being used in yvour organization to
develop new business applications?

es: 53%
To what extent do your organization or systems use these

No: 44% programming languages?
Don't know: 3% Language name Alot A little None

Cobol 48% 16% 37%
Base: 131 T professionals Javascript 1% 41% 19%

Java 30%, 40% 22%

C# 26% 25% 50%

VB.net 25% 38% 38%

Visual Basic 22% 409%; 30%

Baze: 202 IT professionals.
Percentages may not add up to 100 because of rounding.

m See “Leaving the Myth business to the ancient Greeks and Romans:
COBOL is dead ... seriously?” (http://get.syr.edu/news_alt.aspx)

http://www.computerworld.com/s/article/9225099/Cobol_brain_drain_Survey_results?taxonomyld=154&pageNumber=1

19 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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By Eric Bloom
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College students learning COBOL make

more money

ITworld | September13, 2014

FEATURED
RESOURCE

Presented by PC
Connection | EMC

10 Reasons:
VSPEX End User
Computing with
XtremlO

20

Yes, you read the title of this column correctly.
College students who take COBOL as an elective
course as part of their college studies were hired
at a higher starting salary than their peers.

I had the great pleasure of speaking with Professor Leon
Kappelman, Ph.D. He is the Director Emeritus, Information
Systems Research Center in the Information Technology
and Decision Sciences Department (ITDS) at the College of

Business, University of North Texas (UNT).

Just by chance, Prof. Kappelman saw my ITworld blog
titled COBOL will Outlive Us All and contacted me to tell me
about a joint venture that UNT has with IBM and how his
graduates get high-paying jobs with major US corporations
that have COBOL based applications running within their
data centers.

Mainframe skills - the myth and the reality

As funny as it sounds, if you are looking for a job in IT that will most likely exist

for a very long time, learn to program in COBOL. The companies with these

COBOL-based systems are very smart, well run IT shops. They know that this
issue exists or will exist soon. As a result, some are outsourcing the maintenance
of these systems to other companies in other countries. Some companies, at
great expense, are once again trying to replace or rewrite them using newer
technologies. Finally, other companies will make the decision to recruit and, if

needed, train a new generation of programmers.

Inthe early 1980s, | was told that COBOL was going away and that |
should quickly move toward other programming languages. Well,
thirty years later, COBOL is alive and well and living in large
companies everywhere.

i g e L 0 o 11 i )

© 2015 IBM Corporation



[Jon]
!!:u:
il
A2

IBM Competitive Project Office

Languages should be selected using “fit-for-purpose”

COBOL’s use :
_— .. .. ) ) Compared to more modern programming languages such as
M bU|Id|ng mission critical appllcatlons Visual Basic, C#, C++ and Java, how does Cobol rate for

in the business logic and data these characteristics:
management layers

Much better/ About the Worse/

M where records are processed and LIEE Somewhat better same Much worse
calculated Batch processing B2% 12% 4%
M where performance is important Transaction processing 65% 24% 9%
in delivering hlgh service levels Handling business-oriented _— 219 105
 sub-second response time is needed | features
M where you need to get Y 54% 33% 8%
programmers to learn a language Security 39% 38% 15%
quickly and that Reporting 45% 37% 17%
the resulting code needs to be “E‘_‘E")“’”E“‘ cost 39% 32% 17%
readable by non-programmers Maintenance cost 43% 2004 1804
not for the presentation layer Abiity to hire programmers 13% 25% 5%
Agility 15% 33% 45%

where chasing a mouse around
a screen is required

Base: 131 T professionals

“Right now, it's pretty easy to hire programmers, and if they understand
Java |l can bring them back to procedural languages like Cobol”

— David Brown, managing director of BNY Mellon's IT transformation group**

From: http://get.syr.edu/news_alt.aspx?recid=269
http://www.computerworld.com/s/article/9225099/Cobol_brain_drain_Survey_results?taxonomyld=154&pageNumber=2

21 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Today, COBOL application development is simplified using
Eclipse-based graphical editing tools

Supports all major languages (COBOL, PL/l, ASM, C/C++, Java)
Supports all major runtimes (IMS, CICS, Batch, USS, DB2, WAS, Linux, Cloud)
Web Services/JSON functionality, plugins for code analysis, debugging, and more

filtered

Edit host files and members,

file sets, or work

disconnected

[ A | =

==

En

Projects 23

A

ntax highlight —

ror Checking \\

>,

PROCEDURE DIVISION
T MAINUINE

91 READ-FILEA
91 UPDATE-FILEA

5% Outline 82 [ =" Tal ||

&) BKP92S1.cbl 52 |

*
4+

THEN

*

EXIT.

+

LOG-WRITE.

+
¥
*
+

o O I e R

ELSE PERFORM LOG-WRITE. |8

UPDATE - FILEA-EXIT.

THE RECORD FIELDS, THE DATE, THE TIME, AND THE TERMINAL
IDENTIFICATION ARE MOVED TO UPDATE THE LOG RECORD AREA.

MOVE EIBDATE TO LDAY.
MOVE FILEREC IN FILEA TO LOGREC.

I = B
et EERIEE SR SR S RS, S S - RE Sy S [ SRR
REWRITTEN TO "FILEA*". ’_E] < oz
EXEC CICs REWRITE FILE('FILEA') From(rriea) _ oontent Assist b
RESP (RESPONSE) END- EXEC
F RESPONSE NOT = DFHRESP (NORMAL) Accesses Copybooks

MOVE RESPONSE TO RCODE
MOVE R to SERVER-REQ

GO TO UPDATE-FILEA-EXIT

te SERVER-REQUEST IN LINK-COMM

Press 'CTRLfSPAgE' to view Template P\oposals |
1 DFHCOMMAREA
05 FILLER-LINK.
10 LINK-COMM
20 SERVER-REQUEST PIC X.
88 ACCOUNT-CREATE VALUE 'C".
88 ACCOUNT-READ VALUE 'R'.
88 ACCOUNT-UPDATE VALUE 'U'
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of <

g01d13aNonSSL

Y 2/0S UNIX Shells

+

;% Retrieved Data Sets

3 My Data Sets (MCASILE *)
3P RdzDemo

b _BIBMUSER.RDZDEMO.C(

¥ Z§IBMUSER RDZDEMO.JJ
=f BKP92S1 jci

4 CADDDB2 jc!
“BIBMUSER RDZDEMO LIY
& My Favorites
» TSO Commands

I JES
A

DA

A

M

&' Remote Error List 231 + 2/OS File System Mapping ‘;—E:: Property Group Manager

23 Snippets ﬁ Remote System Dejails

29 Host Lonnections

22

/an' Nam

%

»
b

{1 UPDATE-FILEA-EXIT. Filter matched 0 of 0 messages
1 LOG-WRITE = I MGssmnn Svontl tiag- iAeaan " Nate
T /
Edit/Submit JCL

Outline view presents COBOL structure

Mainframe skills - the myth and the reality

View JES output
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COBOL development using state-of-the-art Eclipse-based tools

& z/05 Projects FttRemoteTempFiles'z05-0On-zdo1808a% IBMUSER, IBMUSER.ODI.COBOLRATECAL3.cbl - IBM Rational Developer for System z
File Edit Mavigate Search Project Run  Window Help
= L] 1 = £ 2
Iti-Eo @ s |A|E-® |[$-0-Q%-[|S|5-]/ - - 0E- -
B [l zpose 2N 8 Remot} G Team| = O || B 25: Build break in RATECAL3.COBOL and SimpleCopy2.java (a HRATECALS.cbl 52 =
3” =] = Line 42 Colun 26 Insert 4 changes O
¢l =
o) @ oo R R e S
: ] - i -
= E- CICS_Loandpp [205-0n-2do1808a] S _ N —I
‘L TBMUSER. DL BMS DISPLAY ™ ODI Premium Rating Engine™
E E1-Cf IBMUSER  ODTCOBOL
) I & el DISPLAY " == "
BRILOANG.2 MOWE 0O TO BRANCHFLAG.
Bl Wi CUSADDDY. chl & —T
B @ 1 CUSTADD.chl MOYE 1 TO P EBIPeRoLiAD B
5 i) CUSTADDD. cbl * Hardeoded test dal [l pErsLIaE IN Policy-Details
..... a CLISTADDX.cbl MOVE 250000 MPolicy—Details
=) ) T & CUSTIND].chl b MOVE 30000| b oy 1cvume
C O B O L """ B CUSTING!.cbl MOVE ISDID TQ [ poLICYNUME TN Policy-Details
""" 1) CUSTINGD. cbl ﬁggi , gl zg (%] PrefimPrem E n h a.n Ced
I (S T Ea CUSTINGY.chl HOVE 'Y TOH (3] PrefimPrem IN Wark-Fields —
_I:I | e S —_— S 1 CUSTURDT. chl | L ] PREMILM - f
Rl ) RATECALZ.chl MOVE 'H' TC e edal |ng eatures
----- 1 RATECALS.chl
----- 1) RATECALC.chl ) ) ) o
..... a RATECEAK.cHl * Dwelling type [(Single family, duplex, apartment, condominium,
..... * townhouse, mobile home)
%I::IIC;I\‘II(EZU;T' * Location (Address, city, state, county, =ip) LI
..... K
----- 1 TESTINGD.chl
o R TESTTNOY. rhi _ILI |
Ll » G
= ¥ Remote Error Lisk (H’ z)03 File System Mapping (_L:Iffii Property Group Manager (ﬁﬁ Remate System Details 23 ﬁ Debug} =0
= Properties &2 o= Outline} =0 - =
= = Subsystem JES Q‘-’Z 3 | @ | g =
B Resource | Parent filter pool | Parent filber | Mumber of filker strings | Connection-private |
Propert: I Walue -~ :=:€>My Jobs jeffpfor:com.ibm.zos.jes Mok applicable 1 Mo
= Attribute
BLKSIZE Unawailable —_
DSMTYPE | Unawailable
DSORG Unavailable .
Remote system details
LRECL Unavailable
PRIMARY  Unavailable
DFETER I Inavsailakla h
< | I

| |.—$ - |Searchf0rIDOr Text

23
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Use a single, rich, integrated interface for all zEnterprise

development

Rational Developer for System z

. @ Rermof e System Explorer- EGH0L ol - JBM Rational Sof fware De f = [D]
= Supports all mainframe languages th .t g o B ot .
r -0 9 1| ClRremote Syste... ¥ 2105 Projects
(COBOL, PL/I, C/C++, ASM, Java, etc.) e T
and runtimes (CICS, IMS, Batch, e e e
USS, DB2, WAS, etc.) g Disconnected: e Configurable
BT s | = Editor
= Fully supports development and reuse G Connected s
of all mainframe assets P i L
+ (1§ SAWDUST.GENERTED. XL L SIN D 3 ST.SOURCE. PLI(ECHO) , DISP=SHR
g aswwsr:s:ﬂs;wcc ““““ JCL FOR COMPILE HMERE sesees
= Connected and disconnected modes / o0 i e 89, Gommand Shel
— Connect to z/OS for debug, mvs Abs femens . [ e / TS0 Command Shell
. . + L) SAWDUST.SOURCE.PLI
job generation, etc. MeMKers, , A omicozmse: / .
. . % %y USS Fles Remote System Detads  TaglBPHI0S Fis Systam Mapping 8 I L R g
— Disconnect and reduce mainframe Data sl o (e
ata set - -
MIPS usage and costs characterigtieg™ == -
. R [vahos | BTN Tasks 06 Fle Systen Nageing et Sl
= |ncludes Web Services and N D |
of chidren 0 T swTUET | 0800073 .
JSON wrappers 2 = JES sub-system view e
RDz Eclipse interface
24 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Grow and enhance the skills set of development teams
through use of multi-faceted, integrated tools

» Features in RDz enable cross-pollination of development skills
» RDz makes it easy for Java developers to also contribute to COBOL applications
» Build for z/OS, for Linux on z, for a cloud of Linux on z servers

& Remote System Explorer - SOF Modernization Project - IBM Rational Developer for System z

Use the Remote System

# z/05 Projects - % FttRemoteTempFiles' z05-0n-zdo1 808a IBMUSER , IBMUSER.DDI.COBOL ', RATECAL3.chl - IBM Ration

Fil= Edit Mavigate Search Project Run  ‘Window Help

25

File Edit Mavigate Search Project Run  Window Help
i | B - @ |
=1 il 20 proj Eﬁ Remote 5
& 2 & |
[&] =4 New Connection EXp I O re r
. to see P
& on z Sys
= i -
@ o[ 2/05 UNIX shells
BT s Files 5
8 -3 My Data Sets [IBMUSER.*) i
T_? - IBMUSER. BAK LOAD T
- IBMUSER.BM3.DSCTLIB 1
- IBMUSER. BMSOBIS .08 4
[+ IBMUSER. DRLTABL 4
- IBMUSER.FILEA,EBMS
- IBMUSER. FILEA, COBOL T
- IBMUSER. ISPF.ISPPROF
- IBMUSER. [ZD0, IDML T
- IBMUSER.IZD, ¥2R2 IDML Fi
- [f IBMUSER.IZD.V2R2 IDML2
@) IBMUSER.[ZD.W2RZ IDMLS A
- IBMUSER.[Z0.¥2RZ IDMLE E|
- IBMUSER. IZD, V2R2Y, IDML3 1
- IBMUSER. 120, ZDO 18054 1DMLS
#-[f) IBMUSER.[ZD. ZOSPERF1 .IDMLS_lj 0
N
4 »
| | o
1 Propertie EE outline | =, Remate 22 =8 ﬁ
=
G| %® %7 oy
ke

Jraelo] 2 @ e e|AlE-®|5-0-Q-] 4|5l
[ ziosp 2 18 Remot] %= Team| = O || [ 25: Buid break in RATECALZ.COBOL and SmpleCopy2, java fﬂ RATEC
3}1 -] & Line 1 Coluwn 1 Insert
Bl | B (@ soF_eos_project | B+ Tho1-Bos 2 i 3 i 4
= E‘@ CICS_Loanipp [z05-0n-zdal808a, IDENTIFICATICHN DIVISICH.
£ 1BMUSER,ODLBMS PRAGRIM-TT BOUTFC AT
m g o IBMUSERIODIICOBOL &% 1ava - SOFJavaProject,src/sof /SimpleCopy2.java - IBM Rational Developer for System z
3§§: = BKZL(':)ANGI.EIJI File Edit Source Refactor Mavigate Search Project Run  Window Help
- W\ %cwsnowx-cm [ wi |E-® |@- |5 -%-0-%-Q-| 4| EHC-|®+-|RP 4|85
-l CUSTADD. bl
B \\Eﬁ CLSTADDD. chl m(Ee 2N T HT e M} =5 ﬂ o ﬂ = O || [#] 25: Build break in RATECALS.COBOL and SimpleCopy2.java (@ SimpleCapy2.java 53
EE > 3}1 <'===(> ~ 1 !package sof;
2 Bl z
=IlE F®import java.io.File;
) CUSTINGD. a
) CUSTINGY.chl & 10 public class SimpleCopy2 {
-] CUSTUPDT.chi 5 11 public static final String TEMP FILE = "io.twp";
i) RATECALZ.cbl . 12 public static final int BUFFER SIZE = 4096;
= RATECK.CM SWltCh t‘ e o 3
] RATECAEE. chl B - 14 public static void main(String[] args) throws IOExc
-y RATECEAK .chl . o8 - ]
- fl) TESTCMNL.cbl P rOJ e Cts H-1= LoanAppFlow, Termin. .
-l TESTINGZ.chl . #¥ | 2 sCMConfighraject SW'tC h to th e J ava
TESTINGD,c =] SOFlavaProject
=7 bl B
ol TESTINGY.ch E‘tﬁ ere . . fusage: SimpleCopy <f£ile
J B e perspective to edit
= Properties &3 o= Outlinew =08 Sulsssyctia 1€ @ SimpleCopy2. java .
,E +, - -8 IRE System Library [jdk] J ava fl IeS e o —
> Resource I:I--fg% ZGUL Performance " B .ng.! =St
Propert | Walue :l :."=:5>MY Jobs []___:-7.1 ZEULWeb 3 SLArt = ayoLem. currentlzmeMillzs();
) 24 transferinew FileInputStream(args[0]), new
25 FileOutputStream(TEMP FILE)):
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Mainframe Problem Determination Tools (PDT) are integrated
Into the workstation development environment

» Easily debug and step through
multi-tier applications

Displaying Fault
Analyzer report

Editing data with
File Manager

3004 i S B s ) —tthd
4 - * . - .
¢ - pRre—— - . P =
' Vo e s o ot 08 S b0 sea s
P
» L adn - - - . -
n ‘ | ¢ Saine
ey - . ) ——
aman - . . > [TRTTRHSN ———
e pnppbvied " . ® Pasr
—— ~ 0 '
3 . 1 bt A '
- - " '
e - N

-

Debugging

application
with
7 - Debug Tool
Developing System z
application with RDz

Applications under Debug

Java — —> CoBOL
-« -« <«
A
IBM IBM
Debug File
Tool

IBM

Fault
Manager

Analyzer

» End-to-end debug
» Edit VSAM data

» Analyze ABEND logs!
Mainframe skills - the myth and the reality
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RDz v9.1 new Integrated Debugger

27

Leverages the workstation CPU with smaller mainframe footprint

Has tighter integration
with other views

Multi-language support

New breakpoints types
can be saved across
debugging sessions

View memory in different
formats

Watch complex variables
and see all occurrences
of a variable in the code

New Code Coverage
analysis to see what's
executed and what's not

L] Debug - DebugViewFiles/1/SAM1.expanded.cbL.747BAF5B179A115D808BDEEFS7ECO

File Edt MNavigate Search Project Run Window Help

=lolx|

[milhd NBYRF k|| 2| BN HEYETO IR R i@ P v 5] v Ko oo oo |
ess J & | FR- z/0S Projects |3+ Debug
%5 Debug 22 1 # Servers = B ||®=Variables 5 1 9 Breakpoints M Registers [ Monitors = 0
s W ENE N Y R & 0@, 7
= Name |Va|ue 1=
=4 EXPREVAL [Incoming Remote Debug Session] £ &, CURRENT-DATE {20,14,07}
B Platform: MVS-PICL(WIN) Connection: 127.0.0. ® CURRENT-YEAR 20 -
| B 4 Thread:1 - SAM1 (Runnable) ® CURRENT-MONTH 14
; = SAML : SAM1 ® CURRENT-DAY 07
4] Process: 50332478 Program: SAM1 ®, CURRENT-DAY 07 .
« T ) | »
< | Hin L]
el SAML.chl 4o1] SAM1GO.jcl I*? SAM1.expanded.cbl.747BAF5B179A115D808BDEEFS7ECU910.cob & = B | &= outine 2 I = 0

@00-MAIN.

e

PR

* ACCEPT CURRENT-DATE FROM DATE.
MOVE FUNCTIOM CURRENT-DATE(1:8) TO CURRENT-DATE.
MOVE FUNCTION CURRENT-DATE(S:14) TO CURRENT-TIME.
* ACCEPT CURRENT-TIME FROM TIME.

B i e (I il I

| 5 ¢® PROCEDURE DIVISION. |
4T 00O-MAIN.
4T 100-PROCESS-TRANSACTIONS.

el 0L %|& 7

4T 200-PROCESS-UPDATE-TRAN.
11 210-PROCESS-ADD-TRAN.

DISPLAY 'SAM1 STARTED DATE = ' CURRENT-MONTH '/' - 94T 220-PROCESS-DELETE-TRAN. —
CURRENT-DAY '/" CURRENT-YEAR ' (mm/dd/yy)". 4T 299-REPORT-BAD-TRAN.
DISPLAY ' TIME = ' CURRENT-HOUR ':* 1T 700-OPEN-FILES.
CURRENT-MINUTE ":' CURRENT-SECOND. - 1T 710-READ-TRAN-FILE. -
- o Ja Ty o
B Console ] Tasks 2 Debug Con... [ problems Q Executables @ Memory [‘*‘# Program Co... &3 H’ Search 8 Remote Sys... = g

EEE

9 700-OPEN-FILES

L

% 4 210-PROCESS-ADD-TRAN 1.

m Pyvrn B [—H D00 AN T 800-INIT-REFORT
4] -

5 9T 220-PROCESS-DELETE-TRAN
J
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New REST/JSON capabilities make access to CICS apps easy
for non mainframe programmers

. /7 zios
= 7/OS Connect interfaces to back end Connect | S
Interceptors
- - - ;)
= MobileFirst platform supports mobile > Data Binding o
JSON q WOLA
. o Conversion IMS
= BlueMix, DataPower Gateway REsT + R
N/
o Security
= API Management o Auditing ( )
o Metering —| Bateh
= As well as SOAP and XML \ / \ ,
zI0S
CICS TS
Pipeline[CPIH)
g ¥
=] =

18M MobileFirst
platform Sarver

N m

-

Authentication

29

Source: Integrating the Mainframe With Other Platforms: THE METHODS
Pranab Pyne,Niroj Pradhan,Stanly Babu
Enterprise Tech Journal — June-July 2015
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Agile compilation and unit test can be done off-platform to

reduce costs and simplify operations

RDz

30

Rational Development

and Test (RD&T)

Compile and
Unit Test

Deploy
and Run

——
—
—

Intel x86
running Linux

IMS
CICS
WAS

DB2

MQ...

z/OS

Mainframe skills - the myth and the reality

No interruptions

to mainframe operations

Compile and Unit Test on an Intel
x86 server running Linux

RD&T server runs z/OS and all
mainframe software

Continuously updated to emulate
the latest releases of zEnterprise
hardware and software

Enables developers to rapidly
prototype new applications

Eliminates costly delays by
reducing dependencies on
operations staff

Free up mainframe development
MIPS for production workload

© 2015 IBM Corporation
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Tools enable a DevOps approach for continuous development,
operations and integration across the enterprise

Today, customers expect better product quality |
and shorter release cycles. Businesses must
meet this challenge, while keeping costs low Develop
Agile p -
development
»

DevOps: Test

py’ Buil
- A process that addresses this challenge ﬁ
» Unites Development and Operations around h{_f"

a continuous and agile delivery model

software

« Enables Testers to have production-like Y Efjf| Continuous Eﬁ |:|
environments delivery

Manage

« Ensures an integrated view to govern and F
manage end-to-end delivery pipeline 7]

\ |
Monitor

31 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Integrate systems of engagement with systems of record

By bringing together the culture, processes, and tools across the entire
software delivery lifecycle — spanning mobile to mainframe platforms

32

Systems of Engagement (SoE) Apps

i & 7TV & TC

Systems of Record (SoR) Apps

i—;,) !!q\.

Web Apps

Mainframe skills - the myth and the reality

Rapid
REIEENES

Frequent
REICENES

Fewer
Releases

Integration Test

AppStore

Production
Environment

© 2015 IBM Corporation
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DevOps capabilities for mobile applications with enterprise

Accelerate mobile application development

Construct, debug, and test =
mobile and Web a

lications =

Rational Test Workbench
IBM MobileFirst Platform

Design
IBM UrbanCode Deploy
Rational Developer for the Enterprise

<
f\\\)}."‘
Refactor and extend existing logic
as mobile-consumable services

Continuous Delivery

Open Lifecycle and Service Management
Integration Platform

/Ia:zz—.

Mainframe skills - the myth and the reality
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Nationwide embraces DevOps to drive continuous delivery
across platforms and improve speed to market

50% increase
In software quality
over the last three years

90% on-time delivery
vs. 60% previously

70% decrease
in user downtime

58% of developers moved
to industry top quartile
In productivity measures

Source: IBM

35
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“We’re more agile as a business and
more responsive to our customers.
Collaboration has become an expected

part of our culture”
— Steve Farley, Vice President,
Application Development Center, Nationwide

Nationwide’
On Your Side*

Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Three things to keep in mind

IBM continues to invest heavily in development
of mainframe skills for the next generation

36 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Through the Academic Initiative, IBM is working to train new

developers and administrators

» Since its inception in 2003, the program has grown
significantly benefiting schools, students, and clients

» Market place demand for enterprise systems
resources over the last decade has remained strong

= Qur clients have expressed continued interest in
expanding the program to ensure a healthy ecosystem

Job Candidates
Over 4,200
Job Seekers

Growth
68K+Students
Over 1K Schools
Program in 67 countries
Investment
$10M+ over
in 10 years

37

Mainframe skills - the myth and the reality

http://www.ibm.com/university/systemz

Professional

Connections
9 Communities

Corporate

Engagement
360+ companies
actively recruiting

\
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IBM Academic Initiative
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Major Academic Institutions and Key Recruiters

o\Coplee

EBERHARD KARLS' )
UNIVERSITY OF UNIVER%ITAT
TUBINGEN
ARKANSAS
Recruiters Recruiters Recruiters Recruiters
Cigha Baldor Daimler CROC
Compuware BB&T Dt. Bank Lusoft
EMC Dillards SAP Rosoboronexport
Fidelity JB Hunt
JP Morgan Chase Walmart

Recruiters

HSBC
Tivit

Recruiters

China Construction
Bank

Recruiters

Citi

Mainframe skills - the myth and the reality

)
EPS

Recruiters

"Ecole
d'ingénierie
informatique

Bull

Groupama

© 2015 IBM Corporation
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The Solution

» Develop cohesive recruiting
strategy

= Develop compelling and
consistent messaging

= Partner with universities

« Think fun it e

= Select tools that students
recognize

» | everage their strengths

Source: Dave Dischiave, Syracuse University
39 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Reach Millennials Where they Live ¢BACUg,,
 Adopt the new tools S 5
~ ” —
- Selltnevaeoryour | (§ § B Aceseme i
organization :
* Sell the value of the Teaching Mainframe since
mainframe 2007 and learned students ...
* Join the IBM Academic . Hate Java
Initiative

_  Love COBOL
« Develop strong and lasting

relationships with * Love the mainframe

universities .
Let’'s capitalize on the

 Most of all think “fun” momentum

Source: Dave Dischiave, Syracuse University
40 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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The Academic Initiative Is also partnering to offer mainfram

focused Massive Open Online Courses (MOOCSs)

MARIST

1
\_,\.‘ \/‘
N

&,
-

,.-}

7 _’.
l,,,

WY s =&

\‘ :

= SYRACUSE UNIVERSITY

THE

LINUX

FOUNDATION

An Introduction to Enterprise Computing
https://mooc.marist.edu/web/ecc

Enterprise Computing Strategies

http://ischool.syr.edu/contact/forms/ecsmooc.aspx

Introduction to Linux

https://www.edx.org/course/introduction-linux-
linuxfoundationx-1fs101x-2

Mainframe skills - the myth and the reality
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Master the Mainframe competition is helping a new generation
find opportunity in the mainframe

Mainframe

4anlallala alla

T 4 Coming soon, the
WeRLD E ’
CHAI\./IPIONSHIP 2016 z Systems < .
_Master the 3 countries
Mainframe World

” Rijnard van Tonder - 2

M NF Score: 3329
prsity g Stellenbosch University
= South Africa

Philipp Egli - 2 Mugdha Kadam - 4
Score: 3186 Score: 3031

University of Brighton University of South Florida
United Kingdom - United States

68,000+ <ince s00s:

42 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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Use the IBM z Systems Job Connector to find needed skills

43

z Systems Job Connector ‘

Welcome to the IBM z Systems Job Connector!

The IBM z Systems platform is at the heart of what organizations everywhere depend upon to drive enterprise level cloud, mobile, and analytic
solutions - all with unmatched security. The IBM z Systems Job Connector website has been designed to support employers and candidates
interested in filing/finding enterprise computing jobs that require skills and familiarity with IBM z Systems mainframe technology. Start your z

connections right here today!

Employers
Post a Job
View Resumes

Products and Pricing

Access Your Recruiter Account

Featured Jobs

Office Manager/EA
MNew York, NY
MarketShare

Mainframe Systems Programmer

Harrisburg, PA
PHEAA

Job Seekers

Search Jobs
Post a Resume
Set up an Email Job Alert

Access Your Job Seeker Account

Mainframe skills - the myth and the reality

http://systemzjobs.com

Keyword Search:
Go
Advanced Search

IBM zIG — Can you go five mir <
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But ... maybe “The STEM Crisis Is a Myth” — a counter view
from IEEE Spectrum

IEEE.org | IEEE Xplore Digital Library | IEE

IEEE

SPECTRUM

Followon: § & in + @

Engineering Topics Special Reports

Feature | At Work | Education

The STEM Crisis Is a Myth

Forget the dire predictions of a looming shortfall of
scientists, technologists, engineers, and
mathematicians

http://spectrum.ieee.org/at-
work/education/the-stem-crisis-is-a-myth

By Robert N. Charette
Posted 30 Aug 2013 | 14:00 GMT
Share Email &= Print | [E Reprint

44 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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“Critical thinking and discipline, not skills, that are important”

252 000
STEM bachelor’s

57% STEM workers don’t

STEM not well defined

have STEM degrees

= 75% STEM graduates work
outside of STEM
— 1/3' of computer science
80 000
STEM master’s ...and
degyeerecipients 11.4 million 9 rads
...... . STEM degree holders ’
o who currently work = Market place doesn’t show a
s : bl outside of STEM
STEM vacancies recipients S h O rtag e
Tiedsaes, | ® « ”
oL @ = “alarm, boom, bust
R v .
H-1Bvisa holders

Most important - “ability to

think broadly, and read and
write clearly”

A Matter of Supply vs. Demand: Every year U.S. schools grant more STEM degrees than there are available
jobs. When you factor in H-1B visa holders, existing STEM degree holders, and the like, it's hard to make a

— Lockheed Martin ex-CEO

Mainframe skills - the myth and the reality
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Is demographics the real issue?

FIGURE 2 Top Challenges Within Company Regarding a Skills Gap

0% 20% 40%
Retirement/Attrition

60%

80%
Shortage of new workers

67%

34%
Limited financial resources

29%
Modernization

26%
Lack of variety of things being taught

18%

other [l 4%

None of the above - 5%

Mainframe skills - the myth and the reality
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Suggestions to prevent skills shortages

1. Align long-term talent plan with strategic architecture plan
— Replenish in advance

2. Hire brains not skills
— Ability to learn on the job is key
— Self-learning is strong quality

3. Hire in cohorts for improved retention
— Don’t shop for skills, self-learn or retrain (49% of the skills survey)
— Leverage IBM Academic Initiative & Job Connector when possible

4. Use latest tools and technologies
— As appropriate

47 Mainframe skills - the myth and the reality © 2015 IBM Corporation
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See “Mainframe Modernization and Skills: The Myth and the Reality

message... please distribute!
http://www.redbooks.ibm.com/abstracts/redp5115.htmI?Open

48

Mainframe
Modernization and
Skills: The Myth and the
Reality

An IBM Redbooks Point-of-View publication

By Emily Farmer, Senior Software
Engineer, and Michael Casile, Senior
Software Engineer

Highlights

» Defying predictions, the IBM mainframe

is not only alive today, running much of
the world's business, but its usage
continues to grow. So to prepare for
future resource needs, mainframe
customers must adopt plans to onboard
the new developers and administrators
that will be needed in the future.

» Attracting qualified talent to work on
mainframes is not the challenge some
might think. IBM has developed a wealth
of modern, GUIl-based mainframe tools,
making the platform more interesting to
a new generation and, just as important,
more comfortable for those now working
in distributed environments who are
thinking of making a switch.

» IBM is investing heavily in training a new
supply of mainframe resources. More
than 360 companies are participating in
these initiatives, with some 68,000

people, and cougting, trainggdto date.

Is the mainframe a modern platform?

In April 2014, IBM® celebrated the 50th anniversary of the first
mainframe computer, the System/360 (see Figure 1). Growth
over that time has been such that today, much of the world's
business runs on IBM mainframes, including 97 of the world's
top 100 banks'. Yet perhaps because it has been around as
long as it has, the mainframe is seen by some as not modem
enough for today's demands.

Many in business still assume that the only interface to
mainframes is through the traditional green screen, that
administration is cumbersome and difficult, and that the only
people with the skills to administer and develop applications on
mainframes are those who grew up with the platform, that is,
post-World War Il baby boomers. As these boomers approach
retirement, some business leaders fear an impending skills
shortage, and distributed server vendors have been known to
use this fear to promote migrating off the mainframe to more
“modern” platforms. A 2011 ComputerWorld study? even found
that some younger IT professionals were reluctant to focus on
the mainframe, seeing it as a stagnant environment.
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Every mainframe IT manager should know...
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The Academic Initiative!

Locate schools teaching enterprise systems to recruit new talent

Partner with IBM to build new skills for your business
zskills@us.ibm.com

Advertise job opportunities to students and experienced professionals
systemzjobs.com

Use resources to assist with building employees skills (internal training programs)
www.ibm.com/systems/z/education/skills_coursematerials.html

Build credentials through the Mastery Test
www.ibm.com/certify/mastery tests/ovrZ05.shtml

Online mainframe education (certificates)
www.idcp.org/learnzos.html

Stay connected with through communities and social media. “Like” us on Facebook.
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