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Abstract 
"1'1 ,2 can take you to a marvelous new place called "packagcland ,. "lice fell into a package (rabbit?) hole 
and is confused about what package!' arc, what to package, how to do it. and how to use it. We'll go in after 
Alice, and find a fascinating world of new ways to make A PI .2 more product ivc. 

Once Upon a Time... 
/\ PI. was originally confined to working only with objects within the workspace. When API,2 \'1 R2 came 
along you could then access objects in Assembler, 1=()lrrR!\N, and I~F.XX. Now , with lithe then current 
release" of APIJ2 you can add API.2 to that Jist. 

I must be dreaming... 
During the PIP (field introduction program) we had one customer g1\'C U~ ~ fantastic report after using pack .. 
ages, Several A PI J2 Release 2 workspaccs were converted into "P1.2 Release ~ packages. The customer 
reported exciting improvements in elapsed time, (:Pl1 time, and programmer productivity. These gains were 
attributed to sharing code among multiple users, thc ability to eliminate function files (resulting in simpler 
code), and the need to only maintain a single copy of a packaged workspace. 

What is a package? 
A package is simply another form of a saved workspace. Using ) S A VE you store the acrivc workspace out 
nnto disk, The PACKAGE function takes the saved workspace and makes an object deck 'out of it. You 
can then usc the linkage editor to make an object module out of it. l lowcvcr, it is still just a saved work .. 
space, we've just put it into a wrapper that the operating system can understand. 

You can get at objects in the packaged workspace with ONA. J70 r example, 3 11 ONA 'TIME' will 
get you the '''1 T\1E function from the ~rlT\'E packaged workspace, If you dn ) FNS you'll sec TIME; 
hO\VeVCT, all you really have in the active workspace iC\ :t pointer to the 'I'I \ 11 ~ funct ion in the package (if you 
try OCR TIME, the result will he an empty matrix). The function itself i" stilt in the package. The 
package, if not already in memory, will he loaded when you do the firc;t 0 NA to the package. 



A simple packaging example. 
lts quite simple to package a \\'Ork~r3CC. [('IT example, we can quickly package the 1)ISI1I./\Y workspace: 

)CLEAR
 
CLEAR us
 

A PACKAGE A SAVED WORKSPACE
 
3 11 DNA 'PACKAGE'
 

1
 
PACKAGE 'DISPLAY V0000001' A PACKAGE IT
 

DISPLAY TEXT A
 
)HOST LKED DISPLAY (LIBE FKGLIB A LINK EDIT IT
 

. CMS( 0 ) 

A NOW DNA TO THE PACKACE 
)CLEAR 

CLEAR WS
 
'PKCLIB.DISPLAY' 11 DNA 'DISPLAY'
 

1
 
'PKGLIB.DISFLAY' 11 DNA '6LX OLX'
 

1
 
DISPLAY IJLX A USE FN AND VAR FROM PACKAGE
 

...... ----. 
ICOIBMI , - - - - - , 

A+'ABCDE' A VAR FROM THE ACTIVE WORKSPACE 
DISPLAY A A USE FN FROM PACKAGE 

.+----.
 
I ABCDE I
 
, - - - - - , 

You would normally "clean ,. the workspace before packaging it. You clean it hy ) COPYing it into a clear 
workspace, resetting the system varia hlcs, and then reviving it. 

The example is from C~1S (you can tell because the result of the PI\(~K;\(Jl~ function is a 1~EX1' deck). It 
turns out that in C1\1S, you can usc ;\ Tf'X'T deck without doing the linkcdit, hut it is NOT recommended. 

In the example we find nut what OLX in the I)ISPI i\ Y workspace iC\. Doing )NMS in the workspace 
would give you 6 LX. 2 A. 2 DIS P LAY. 3, However. only A nctuallv exist s in the workspace, the 
others arc pointers into the packaged DISPL,/\ Y workspace. 

You'll notice that we could not do DNA to OLX directly. 1\ quad name may only he accessed via DNA as a 
surrogate name, ~l~o notice, that DISPLAI and lJLX art as if they were in the active workspace. 

Why Use Packages? 
There are several advantages to u~ing packages: 

Name Isolation
 
Run Only Applications
 
Shared Code
 

Name Isolation. Many applications that expect 10 share a workspace must go to extraordinary lengths to 
keep from having name conflicts. For example, look at the names nf things in the PRIN·rwS workspace: I 
tried to print out a workspace that contained a function called 1tC)S" : it turns nut that I)I~ IN'r\VS also has 
a function called II()S·r. so mine got oblitcrntcd. If PI~ 1~'r\'!S \\TrC in n package, then it could usc its own 
IIC)S"r function and print mine at the same time" 

Run Only Al'pliratinl1'i. Its easier to hide ,\ PI from n user. when u"ing packages. It is also possible to make 

dcrommcnting and unmcaningful n:lfn('~ an autnmruir part of the r;trk;t~jn~ process. 
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Shared Code. There are a number of advantages to sharing code among multiple users and "or workspaces. 

j\ laintenance 
Performance
 

Eliminate function Piles
 
Reduce storage requirements
 

The customer noted above attributed the gains to the lJ~C of shared code. The performance was due to the
 
elimination of function files, and the productivity carne from reduced maintenance costs and case of imple­

mentation (versus function files). Please understand. the package is still "PI. and runs at the same speed as
 
,\ PI ... in your active workspace. The performance improvements arc due to things such as reduced paging
 
(multiple users share one copy of the package), less logic required than for function files, less I o. etc.
 

What should I package?
 
Obviously, anything that you want to share (amongst users or workspaccs) is a candidate for packaging.
 
Things that you wish to hide from the active workspace (maybe to avoid clutter or name conflicts) or utility
 
functions that require frequent maintenance; "end user" applications arc nlso good candidates for packaging.
 

Inside of Packages 
~O\V we'll talk a little about name isolation versus locnlization, changes in :l package name 5C0f'C_ and 
moving around between name scopes. 

Name Isolation 
Name isolation is NO'r the same as localization! Within the active workspace je; :l name table that points to 
the objects in the workspace. The packaged workspace also has n name tnhlc that points objects within the 
packaged workspace. When you switch execution from the active workspace to the packaged workspace. 
you work from the name table in the packaged workspace, . 

This means that if you have a function PN that you have accessed via ONA then the name table in the 
active \\'S (workspace) \\',11 have an entry for I:ON that points to the name table in the package which actually 
points to FN in the packaged \VS, 

l'O\V suppose that we have variables A and n in the active \\'S and variable n in the packaged "·S, ~O\\' 

when we execute EN, we switch name tables and 17N will only sec the n that exists in the package..-\n 
attempt to reference something called /\ will result in :t VA 1.IJI~ ER '~()I~ because 1\ exists only in the active 
"~'So If FN changes B, it will change only within the context of the package. the B that's in the active ""S 
will remain untouched. 

Changes In a packaged WS 
A~ you may have noticed above, T;N can ellA N(il~ things in the package. However, the package may he in 
non-writable memory, and anyway, I may not want ot her users of the package to sec the change. Sf'. what 
do I do? 

It so happens that when a package is first accessed, its name table is copied into the "clive workspace, It still 
points to objects in the package, hut now I can make changes In the name table and they affect only my 
active \\'S, not someone else's. Now if anything in the package changes (or is created), then the 
new/changed version is put into the active workspace and pointed to hy the package's name table (not the 
active \VS's name table), so it acts as if the package had changed. 

If' ),S'A VE the active \\lS after having made changes in the package, the changes will still he there when I 
rc- )LOAD the workspace. 

One point of interest. In the (={J'~J~rN'r irnplcmcntntion of packages. Anv variable that gets referenced 
(not just ncw/changcdj \\"ill get copied into the active \\'s. Functions arc copied only if new 0r chan~rd" 



Packages can call other packages 
We already know about ONA as a means for accessing a package from the :lr11\T \'"S. 11 can also be used to 
access a package from a package, or to access the active \\'S from a package. There is an external function 
EXP that can he used to access the previous name scope. Consult the Systcln Services Reference and the 
Using Supplied Routines manuals for more information about the syntax of Ofl A and EXP. 

Stopped In a package 
Sooner or later, something will go \"rong and you will get a s,·~rr/\X ER R()R in some function that's in a 
packaged workspace. As is usual in API ~2, cxccut ion will stop inside the funct ion at the point of the error, 
It is IMPORTANT to remember that "PI~2 is now using the name table from the package and not the one 
from the active \VSo So, if you do ) NMS yOU will sec the names of objects in thr rarkae.r~ ,"(\U can edit 
things, create/change/delete things, run things; in short you can do what you normally do in .\Pl2 - you're 
just doing it using the name table of the package, ) RES ET will get you hark to. the active \\9S Anyo 

changes that were made in the package name scope will remain. If you subsequently ) SA r E the work­
space, the changes will still be there when the workspace is again ) LOAD('lf. 

Packages can make things easier (an example) 
Sl1PPO~C that you have t"..o version!' of the same work space and you would like to know whats changed. 
Without packages its rather difficult, you have to get around name conflicts somehow. 

In the appendix you can see a sample workspace tha! will compare the objects in two workspaces and tell 
you which ones arc different. It will even work on i1C\t'lP The ( .. ()\ II' ,\ T~ r workspace only has about four 
simple functions that do the actual comparisons. The rest of the workspace is documentation, some code to 
allow packaging to work in Cf\.1S or TSt ), and some code that allows ("()\1P;\RF to he packaged. 

It works by packaging the two workspaccs to he compared and then nrccsscs the objects in the two rack­
aged workspaces with ONA. Name conflicts arc avoided by using surrogate names. It will even compare the 
system variables. 

Other interesting tidbits 
If you're going to he serious about packaging you'll also want to know about the optional left argument 10 

the PACKAGE function. Its C\ list of names that nrc accessible (via ONA) from outside of the package. If 
the narnelist is missing or empty, then the default is to :1110\\' ;\11 nnmcs to he accessed (including system 
"quad" names). The external function FX P, bccnusc it is reaching hack to the previous name scope, ignores 
this name list. 

If you do usc a name list on a package. you should allow some room for debugging. If you make the 
namelist too restrictive, you may find it difficult to isolate a problem. 

When using the PACK"Gr~ function in '·SC) you "',11 need to allocate :I s'·~Pt T:"(~t I data set. This is 
where the PACK;\(.E function will put its object deck. On both (~\1S and °rSC), you will do well to ~t 

the OS/VS 1.inkagc Editor manuals, 

Finally, if you access a package that is Ncrr shared (i.c. in a I)(--SS in C'\IS or the I P.:\ in TSO) then it will 
he loaded into your free ~P;tCC. That means, that your memory requirements rnav change. for example, 
you may need to usc a smaller workspace and a larger free space 0 



Summary 
Packages are simply API.l2 and they do just what you want them to do. ~:"nc ~("0J'lC~ may he a little con­
fusing (just like the first time you saw indirection or recursion), hut arc "cry powerful. 

Remember that one customer reported major improvements in elapsed time. CPI! time, and programmer 
productivity when API ..2 Release 2 workspaccs "'CfC converted to A1'(.2 Release .:\ packages. The customer 
attributed the gain!' to: sharing code among mutt iplc users, the ability In eliminate function files, simplified 
logic, and the need to maintain only a single copy of a packaged workspace. 

Packages allow name scope isolation. You have the :thility to rut out end-user "run only" applications. 
l lscrs can nov; S/IARE the same copy of "PI 2 code (without function files) for the first time in 1\PL 
history. Finally, you may find it a great deal easier tn maintain utilities functions :1~ packages. You can 
maintain a single copy of the utility and all workspaccs will usc the same code. 

Appendix 

( C) COl' >. R 7CH 7' 7R I,t c0 11 r • 1 9 8 7 

ABSTRACT 

I COMPARE the obj ec t s in t k'C' v o r k s isec e s f0!" d i t t e re nc e s • I 
,------------------------------------------------------' 

eMP_LOAD 

I ... - -. • I
 
I IPKCf I.LOADI I
 
I '---' ,-----, I
 
'(--------------' 

.. ----------_ ... - . 
I ....-- .... ---. I
 
J IPKCI I.OBJI I
 
I '---' ,----, I
 
'(------_._----, 

eMPLIB ... -----. 

,------, 

DESCRIBE 
........ --~---_ .... ~~_ .. - ..... -_ .. ----------.-.--- ­...... -------~----------------_ ... 
• The pr ime r y pur/JOse Ct£ t. his vork s nece s i ~ for CaMPA" 1Nt; t IJ~
 

loL'JjE'cts in two wo r k s nec e s t mo s t: o I' ~'1J i c h ...ill L'p jdel" i c e l )
 
lin order to SE'e dn}' d i t I e re nc e s ,
 
I
 
IThis workspace should norme l l y be )!,OAned r et be r , lie n )r:CrrEd
 
IbEJCdUSe it may c r e et e objec t s in t Ii« vo rk s nec e w h i c h c ou l d c eu s e
 

Indme conflicts dnd/or loss ("If ddrd.
 
I
 
1.*.** NOT~ * ••••
 
ICOMPARE c r e et e s d et « s et.s t.het: mdr OI'FF:- t I11T F: ex i st. i na d&~' d s et s
 
I(see ....arnings in HOTA' e nd in PJ<C).
 
' .. _-----_ .. _- .... _-----------------------_._------------------------

HOl-.' ..- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ... - - _ ..... - - - - -- - . 
4 ••••• CO~PA~r •••••
 
I To COMPA RE t: ~'O v o r k 5I'nCf?S. f IH? s y » ~x '::
 
I
 
I 1!"'sid_a t rOMtARF 'k':;id_l"
 
I
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I t 
17f the vork s oec e s have objec t. 5 of t.tie s eme neme t. lIat. do nor c omner e t 
I f. henit k' i 11 c r €lif ted va r j It b 1 e F _ n nme 0 r l' _ 11"m~ (F fer f f I 11("' f ions Dl' f 

loperators and V for v e r i ebl e s ) that. is n ''''0 rOI.' me t r ix Clf the I 
Iform: F_name+2 1p(OCR wsid_a.nam~)(DCR wSid_b.nnme). 
I For variab 1 e s , i t will jus L be l he 1: n 111 f? C' f t. IJ~ v n r i nb 1 F • 

INot e also. that Eor funct ions IOJ,~rnt o r s , t. he v e Iu e for: 20A T neme 
Iwill be appended as the last line of t./lE' OCR. 
I 
IObjects which are in onl}' one of t.1lf? ".C;s dZ-f? refel'r~a to as
 
tORPHANS: }'ou'll see a list of nemes (if .. n}') for each ~'S.
 

1'h@ S}'S t: em var i ablE's t excent : OA 1 DTS OM'A) nl-e if 1 so comne edOT,C r , 

An}' differences e r e r eport.ed and CJ v s r i elrl e is c r e s t ed v i t.h n 
· prefix of QD_ (for example: qD_JO fC'r 010). These are tlJ@ Snme 

dS above: two element variables c o nt e i n i nq t.he v e Lu e t rom e ec h ~'.C;. 

*.*.* SHOWD1F •••••
 
Tile function SHOr..'DIF will t.r)' to show t_JlEJ d t t t e r e nces bet W@~1l
 

t wo obf ec t: sin one of the c reet ed vitr j ;tl'l e s . For e x emi») p:
 

Z.SHOkrDl F F _FN 
w i 11 s hov the 1 i nes from t.lie t.1.'0 VEll'S ions of FN t h e! d c n ' t met. c h , 
The lines from FN in the left vork s pec e w i I l be t.he t i rc t item 
of the result. SHOf,.'f)lF will return t.1H? d i t t e r e nc e s s i d e L'}' side 
j f the y IV i 11 d j S ]J 1 d r wit h i n 0 Pk' (if t. I~'O P 1 e men t v E'C I o r ). C1' IJe r it' i s e 
it will leave the result es n t vo rC'h' met r i x , 

An opt i anal 1eft arg on SHOk'D 1F will c eus e SHOf./f) TF' t 0 d ecomme nt
 
I i t.s argument before the comparison. On1)' t.be e x i st.e nc e cf
 
I n left argument is checked; its con' e nt is i r r e l ev e n: ,
 
I
 
I
 
I
 
I ...... ... J.'ARN ] NC .......... r.'ARN 7NC .......... ~'A'" n 1NC -It........ M'A RN 1Nr: ..........
 
I 
IThe PKC function in this wo r k s pece ..'ill c r e ete d et:« s et ~ , hot. mit}'
 
I 0 VERT.'RJ TEexis t j ng d d f. n 5 (?I t. S • 5 ee tI,e ,. J( C f 1I nc t ion f o r de r it i 1 s •
 
,-------------------------------------------------------------------, 

[ 0] COIBM
 
[ 1 J ,(C) COPYRICHT IBM CORP, 1987'
 

[0 ] L COMPARE R;T:VA;VR;VAR~FA;FR;':AR 
[ 1 ] R CLOBAl~S: L_"'S R_k'S fjNTJA ANIJR ACRA llCRR t.A 7'A 6A 7'R t.x» 
[ 2 ] A FIRST PACKAGE 7'HEM AND DNA 7'0 7'HF; ONT,. orR. ANn OAT OF' F:ACH 
( 3 ) 'Packdging 1.'5"5 ••• ' 
[ 14 ) - ( v / 0 • € P 1< C .. ( L _ M'S R_ k'S ) + ( ( •• L R) - ••• ") / 0 n QU 1T t r CAN' T TJ KC 
[5J -OpL R t.NA··'~N/,A ONlI' '6NLB ON',' A CF:T ON/, FROM I, R 
[6 J .OpL R 6NA"'6CRA OCR' 'ACRB OCR' A DCH 
[ 7 ] -OpL R ANA"'6A11A OAT' 'AAT80A7" "OAT 
[ 8] .Op3 11 DNA 'EXP' A IN CA~~ I'M A PACKAC~ 

[ 9 J (L R)·8t··L R· lit 1'0 MAKE 1J1S1'T,A'f t.t nt: 1'1' s t crt.v 
[ 10] A DO OpeRATORS ANn FUNCTIONS 
[ 11 J , • • • •• ComP if r j ng F tI nc L i 0 IlS / 0 J)~ l't't t. C' I'~ .....' 

[12] 1+(FA+(c[2JbNLA 3 11 ) - •• ' ')0.= (~'R",{c[2]6N',R 3 11)_··' t) 

[ 13 J FAB .. (v/T)/FA " COMMON FNS/Or.~ 
[ 1'1 ] FA,,{-v/T)/FA II FNS/OPS FOUNlJ ONIJY IN It'S_A 
[ 1 5 J FB,,(-vIT)/FB " FNS/OPS "'OUNn ost.: III J.'S_R 
(16) I( O<pFA)/' t 'Orphan Fns/OJ)s in ",1,,": ,t .IFA' 
[ 17] t(O<pFB)/,t'Orphan Fn:;/O"s in t',J,~.": ",'FR'
 
[18J COMPARE_FNS·· FA 8 III SF:F: 1F 7'HF:Y A "'f: THF: SAMF:
 
[ 19 J ADO VARTA11 11 F:S
 
[20J , • • • •• Compe r i ng V«r i dbl f?S ••••• t
 

( L1 J COJ.fPA RF:_S YS A COMI'A RF: S rs 7'F:M I' AR8 r I «: T
 
( '2 ] r ..( L'A...( c [ 2 ) ~ N I,A 2) - .. , t) 0 • = (V R• ( c [ 2 J6. NI, R 2) - , ')
 
[ 23] L'A s-: v /71

) / l'A A COMMON-VA RIA R',':S 
( 2 It ) l'A,,(-v/T)/l'A A VARS FOUN/) O//T,)" TN "'S_A 
[ 25 J t'B,,(-vIT)/L'R A l'AH,t; rounn ost.v TN I\'S R 
(26) t ( t) < p VA ) / t , • 01"P h Ii n L'n ria b 1@s in". I, • ' ': ,-;. 1 L'A ' 
[ 27 ] t ( 0<p VR ) / t , I 01'"hnn Vn1· j d [oJ1i' $ ,. 11 't,;'~.": I', 1 VR t 

[ L 8 ] r: c",rA RF: _ L' A Ii" U l' A 11 ",~ r:,. 1,.. 7' 4 ",')' 4,., ,.: 7'~ F .~.4 1-',.. 



[29) R CLEANUP 
(30) .OpPKCDE~FTE L R 
[31J .OpOt:'X··'f.,_k'S' 'R_~'S' , 6 N {J A' 'fj N" R I '6 cRA' t l:J eRR' '6.4 TA' '6 A7'R ' <r Xp , 

[0)	 COMPARE_FNS R~A;R 

[ 1 ] "S F: ElF COMM0 N FNS / 0 rs A RF: 7,., r:: NT' CA 'I, TF NOT, ]' II T .,.Jt' F: /tI 1NToeA 1.1 " F: R 
[2) A·6CRA R·(ER)-' , 
[3 J B+6CRB R 
[ J, J .. ( A =__B ) / 0 A 7'Hr; Y MAT CH 
[5] "ELSE - CREATE THF:M 7 N THF; CA I,T,'F:R'.' NAMF:SCOl'F: 
(6) Mis-match in Common Fn/Op: '.R 
[ 7 J A • j ( C [ 2 JA ) , ( c ' R V ' • J 2 i:J ATAR ) A PV r i 1~ F: - s T.4 M7' A T T HF: 1':Nn 
[8J B.~(c[2JB).(C'A V','2 ~ATR R) 
[9]	 "OpEXP( 'F_' .R)'·'(2 If'lA 13) 

[0]	 COMPARE_SYS;6ECA;!ECB;SYSVARS;A;R 
(1] "SEE IF SYSTEM VARS ARF: SAMF: (F:XCf:l''I': DAJ OT,C DT.~ or,'A) 
[2] SfS VARS. t OA VOCTDEMD~1'OFCO 1 OOl,XDI,DN 1,7'Ol'l'OP~'Dl'RD},'I,ORO,C: l'F.'OTCOT 7.0U', • 
[3J SYSVARS·( l+SYSVARS= '0' )cSYSVAR.<;' 
[ 4 ] ... 0 p L _f,.' S ~ NA I 6 F: CA DEC' 
[5 J "'OpR_"S I1NA 't.ECR DF.'C t 

[ 6 ] A+ 6 ECA·· S YS l'ARs 
[ 7 J 8. tJ ECB .. S Y8 ~, A RS 
[ B ] .. ( A =__B ) / 0 ~ 7'HF: r A I, {I MAT CH 
[9J A ELSE SOME ARF DTFF~RrNT 

[ 1 0 ]	 ( s y S VARS A R) .. ( - ( A =__ ..F3 ) / ••S YS l' A R8 A R 

[ 11 ] , s y s t em Va r S 1.. h a t: do n ' 't mil 1. c b : • • T S YS ~, A RS 
[ 1 2 J L 00P : .. ( 0 =c S YS ifA itS ) / 0 
(13] "OpEXP('QTJ_·.(l~(tSYSVARS)-' ')'.'(2 lp3:>··t··A R) 
[ 1 l J ) ( syS VARS A B)'" 1 ~ ..S YS l' A li'S A n 
[ 1 5 J +LOOP 

(OJ	 COMPARf_VAR R;A;R 
[1] A SEE IF COMMON L'ARS' ARF; TTJPNTlr:All. t t: N07~. l'/IT TH1·jV lNTO CAI,T,F:R 
[ 2 J .. 0 p L _ M'S fJNA ' At. R...( E: R ) - t , 

[ 3 J + 0 p R_ M' S 6 NA 'B ',R 
(4J +(A= __ R)/O A THF:Y MATCH 
(5) A EDSE - CRF:ATF: THF:M 1N THF: CA !,TIPH t S NAMF:SCOFF: 
(6) Mis-mat.ch in Common L'ar: '.R 
[7]	 "OpEXP( 't'_',R)'·'(2 IpA R) 

[ 0]	 Z.L SHO~'D]F R;A;R:C:010 
[ 1 ] ASH0 k' D1 F F F: Rr:NCF: S Rt: 7'~ I t: r:: N 
[2 J 0/0·1 
[ 3 ]	 L·2=DNC 'L' A I,F"'T ARC T'RF:SF:NT 
[ " J	 c-s: R... ·· ,R R t:1IS lJRr: 7'HA 7' F: A cH 1',4 R7' 0 r R 

R" ( - 2 f •• 1 ••. C ) p •• R[ S J	 A IS A MATRIX 
[ 6 ] (A B)·c:[2]·oR A SF:l'A RA 7'F: AND "'ORMA T 1nro ~ 7nrt.« VEe OF l'ECS 
[ 7 J • L / ' A• ( + /'. ~, \ •• I , ' , 'It.4 ) f •• A ' .R F: t. I MI !.'A T F: CO,vMF: "7's Tr 1,F: F l' ARCQ 

[B]	 I L / ' 8 .. ( ... I .. 1\ \ •• , , A ' I - OR ) t ., 8 I 

[9]	 C. ( A• nr T·· A ) 0 • =__ ( 1J ..nT, T·· 13 ) A COMr A"F: T Ht: M (Ja'I 0 I, "'.4 ru t RA 1/, FIll ANKS ) 
[10]	 Z·~(-vIC)/A A 1,1NF:.1 TN A 1"HA7' lJ/nN'T CO/tfPARF: 
[11] Z·Z(~(-vIC)/R) A ',1 NF: s 1N R 7'HA 7' J)' J) N • 7' t: 0",PARF: 
[12J I(Dl'W<-ltplZ)/';'''2 1~7' ASH0 f\' s t nF,' FlY ,f:) 1"F:. t:1.S F 2 1 HAT R 1 X 

[0]	 Z+DLT R 
[1] A ngLETE LEADINCITRAltTNC 1JhANK~ 

[2]	 z+«v\Z)/\¢v\4>Z+Rltt )/RI 

[0]	 Z./J 6NA R 

[1] "PROV1DES DNA COMl'ATJRT,Y IN CMS ANn TSO 
(2J z-t t : 'TSOt= __ £HOST)/CMrr,lR, t.' ),/,)11 DNA R 

[0 J R.. PKC M'S: cno.r«CI<A cr . crt, ; fJA T; XA ; 7'
 
[ 1 J ReoNVF: RTS ~. S 7'0 A rA r: KACF: IJ M' 0 /,'1< S I' A r t:
 
[ 2 ) A TSO t.F;A vt:s s}' S l'UII r: H (CM" 0 RJ) AN lJ cMl' I, l FJ (r;M!' , , 0,4 n) A I, t.0 CAT F.' n
 
[ 3 ) A NA It! 1 NG CON VF: N7'ION US t:n F"O R k'0 HKS I) ACF:SIS : I' • :. $ n n j,'! e
 
[IJ) A curt.t e IS A S1Ml)I,P CHAR l'F:C (, .F:. CMI'I,IR"'T'KC1,IR')
 
(5] R IT IS THF FIlenam@ OF THF: I,OAn I,JRRAHY
 
[(,] A cvv _ORJ IS A Tk'O ~:I,!.'Mf)Jr vre O~ vrrs (7.,.. rlll'_OR ..... ' rxc : '. ORJ' ) 
[ i J" ' .c: ..,. s r (l f/ CHI It' 1I, I, nI' A t."orA '/ ,../) TOr:Mr _0 RJ 

7 



[ 8 ] R 1 T ~/ I IJ II CONTA ] N 7'HF: 08J F: CT f) F:cK CRF: ATt: IJ R Y - l'AcKAcF: U
 

( g] R CNP _LOA n ]S A T14'O ELF:MENT L'F:C OF I'F:CS t i . F:. eM" _I,OA IJ+' FKC' '. {lOA n t )
 

[ 1 0] A eMF L 1 R 14' 1 L IJ BE A II '10CAT EDT 0 c» r _110AD
 
[11 ) A ITS MEM8ERS vu.i RF: THF: P.4r:KAGF;/J r..'ORKI)l'ACF:.~
 

[12J R *.* NOTE .**
 
[ 13) A eMS
 
[ Ill] R .. l'A CJ< ACF: .. cnt:ATES A F I 1,F: : k'S nn me T F; XT A. AI'RF: - F XIS TIN C F 1LEOF
 u 
[ 15] R THAT NAME v t u. BF: Ol'F:RWRIT1'F:IJ. u"I<CDF:I,FTF: v t u. FHA.<;F; THIS FTI,E. 
[ 16] R
 

[ 17) A T50
 
[ 18 ) A THIS FUN CT ION 0 NIl Y CHE CXS TO SF:F: THA 7' 'S YS I'll NCH' A N f) Cit!Pt. ] R
 
(19) A ARE A I,L 0 CATED, 11' DOES f!. Qt: vE R 1 F Y 'THAT 7'HF:Y A RF: A I, 1,0 cA TF:f) 
(20) R TO c»P_0" JANn eMl'_1,0 AV Ii F: S PF: C7' 7VF: t. Y • 

• [21) A 

(22) A THiS FUNCTION DOES «or PROTF:Cr ANY l'RE-F:Xllf)7'TtJr: IJATA TN 
[ 2 3] A eM P _ 0 BJAN DC""P _IJ 0 AD. H F: NCF: t YOU ",US 7' l' R0 7'f: C7' ACAl N.f::. T nESTROY 1 NC 
(24) R DATA SETS. ADDITTONAl,I,}', 7'HF: ~'lJNCTI0N ··PI<CIJF,'I,,.:7'F;" flF:I,F:TF;S 
[25] A THESE DATA SETS. 
[ 26 ] • ( 'TSO' =__ € HOST ) / T,~ 0 
[27] "(1=-P+-3 11 DNA 'PACJ<ACE')/ERROR
 
[2~ ) .( O=pR+PACI<AGF: M'S, t Al'TIf,.'SV2' )/F:RROR A PACKACF: TH": 1,'ORI<Sr.4rr
 
(29] "R+O A F:X7T
 
[30) A
 

( 3 1 J Tso: ..0 p 1 0 2 0 S \' 0 2 3 p , cr " nAT' A s t: E 1,., " EARF: 1N Ml'S 0 R M \'S / xA
 
[32] CTL+O R CHF:CK 7'HF: J..'ORKSl'ACr:: AfJlJRFSS
 
[ 3 3 ) XA+ ( 1 6 )(1 0 2 'I )( 1 0 2 q ) So DAT R 1II XA 1F (,., 0 R1< S l'Ac F: A R0 ~I F: THF: t.t n F:
 
(3'1] +OpOEX 2 3p' CTLlJA T'
 
(35] "Op100 OSVO 'eMTJ'
 
[36] CMD+'APL DDl SYSPUNCH' R .~ t: F: 1 F S rs rUN r; H A I, I, 0 c A T r n 
(37) "(-8= __ tCMD)/~2 n RRANCH ] r A T.I l,OCA tt:n
 
(38] CMD+'APL DSJ ',(CMP_ORJ R sr« J F VA 7'A 8FT ",'X I 87'S
 
[ 3 9 ] ... ( - 8 =- __ t en TJ ) / 1/1 A R~ A NCH t r '1' t:» 1.r:7 S
 
[Ile] A AI.lDOC NPf,.· DATA SFT
 
[ 'I 1 ] T + , A L IJ0 C F 1 ( S YSr UNCH) /)SN ( , , ( CItA P_ 0 R ~J t ') N F:~,' S"A r: t: ( ~\ , ~) t
 

[ 'I 2 ) c»D+ T , ' T RAe J< S II Rt: Cl,( 8 0) FJ [I KS 77,F ( 3 1 2 0) RF: Cr M(F R) JJ,'-= 0 RG( rs ) ,
 
[113] .. (O=R+CMD)/IJ2
 
[I'll] +ERROR
 
("5] /,1 :CMlJ""ALlJOC Fl(SYST'UflCH) nSN(' .t.CM,,_ORJ,') SHR'
 
(I, G) ... ( O'ltR+CMD) I ERROR
 
[ It 7 J I, 2 : ... ( 1 =R'" - 3 1 1 0 NA 'PA C KACE' ) I F: R R0 R
 
['IB] ...( Q=pR+PACKACE r V. '.It'S )/F:RROR A l'AC1<ACF: 7'HF: f,.'ORKSPAr:E
 
['19] CMD+'APL DDI ',CMPI,lR A s r:F: I ,. eM r T, 'R A f,11 0 CAT F: D
 
[50] "(-S= __ tCMD)/L11 A RRAN(~H n: A I,I,OCA TED 
(51) CMD... 'AFL DSJ ',(CM?_~OAn A S f: F: IFf)A ".A S t:T F: XIS TS 
[52] "'(-8= __ tCMD)/L3 A RRAN t:HI". 'T ~ 'X 1S rs 
[53] R ALLOC NEk' DATA SET
 
[ 5 II ] r- ' ALL OC F 1 ( t .cur{,I B • ') DS N( , , ( cur _',OA o, ') 11 F:f4' S l'A Cr:( 5 , 5) ,
 
[55) CMD·r.'TRACKS DIR(2) Rl,XSI'lF:('I096) HF:CFM(U) IJSORC(rO)'
 
[ 56 J .. ( 0 =R+ CH D ) / IJII
 

[57 J +ERROR"
 
[58J L3:CMD+'AlJLOC r n :.CH1'I,lR,') nsnt » ,€CHP_',OAn .. ') .';HR' ,. AI,I,OC Ol,D DATA SET
 
[59] .(O~R+CMD)/ERROR
 

[ 6 0 J II 4 : .. 0 KA r , NOr..' II 1 N1( ~ n1 7' '" Hr ",F;.~ s
 
( s 1 J T + , LIN K ',( t cnr_0 RJ ) .: 1,0 An( , •( t eM r _',0AD)
 
[62] CMV"'T, '(, ."S .. t» NOTF:J.:'''' NOPRlf1T ',XAI'RMOlJP(ANY)' 
[63] .(O=R·CMD)/O 

[6" ) " 
(65) ERROR: 'PKC ERROR ',IR 

[OJ h·PKCDEhETE NAM~S;CH1(;CMD;R 

[ 1 ] A Z+O 1 F F: VERYTH J nc "'A,c; l'ROPF:RT, r nf,'I,":TF:D OR Nf,·,II'I'H 7'Hf:h'F 
[ 2 ] A 1 N eMS. DF: '.IF;TEST F: X7' n F: CJ(S S r f: c 1r / t:f) 8 Y NAMF:.~ 1/F: c TO h'
 
[ J J A 1 N TSO, FOR CESPROCF: ,e;S 0 R 11 7'0 CI, 0:; F: 7'HF: 0 l' F: N I,0 A PI, / R
 
(Ij] A THEN DF:AI,IJOCATF:S ANn Dr:I,F:TFS .~~·SI'I/!lCH ANn cvrt.: R
 
(5) .. OpOFX 'l·CHX C' 'CMIJ.C' 'l,+CM/l' n "'OR RF:AflARI'll7'r
 
[6J l--2= __ 100 DsvO 'eND'
 
[i) .. ( 'CM3 t =__£HOS7')/CMS
 
(8] R""OTHF:R.OTHEHt 11 DNA 'OTHFF' 
(9) z .. 7,+-v/O 12=CHK 'FRF;f.' }'J(Sr3/'/lfJCH)' 

(10) 7.+Z+-v/O 12·:r:HX 'FRf:F FTC' ,r:MI"/./H,')' 
(11) 7"7 ... -v/O 8=th'r. 'nr:I,F:TF" '.t:rl-'l'_ORJ 



[ 1 2 ) 
(13) 
[ 1 « J 
[IS) 
(16J 

[ 0 )
 
[ 1 )
 
( 2 ]
 
( 3) 
( .~ J 
[ 5 J 
(6 J 
[ 7 ] 

.[ 8) 
( 9] 
(10) 
[ 11 J 
[ 12] 
[ 1 3 J 
[ 11~ J 
[ 1 5 J 
[ 16 J 

Z.. Z +- v / 0 8 e CHK 'DEI, F: t t: ', € eMT'_" 0 A n
 
·0
 

eMS: J ( 2 > =__NA1-1 E5 ) / t NA1-1 t:s ...c • NA ,.., r:,~ 1 

Ll:Z.Zt- v/O 28=CHX 'F;HA8F7 t.( +NAMrS),' rrx: A' 
"'(O~pNANES+1.NAM~S)/~1 

R"HOST:CTL;DAT R ORTA1N HOST In VIA AT'102. 
lIlI It/ARNINC: THE CONTENTS OF THiS FlINr:T10N ARF: SURJpr7' TO rHANCF; 
Q BET14'EEN A1'1/2 RE1,F:A,c; f:8 • 

" .. RES UL T: NORMAL -
.. ~RROR -
lIlI 

.. 11 0 T E : (DAT +2 'I 0) 
lIlI 

OSVE+5 
Ll:·(2A.=R"102 OS v0 
·(O-DSVE)/Ll 
·0 

ENe LOS F: f) CHA RAe 7't:R VEe TOR 0 F H0 /~ T NAJ.fF: 
DF:CRF:F: OF couri, 1fie OR 

= (X' F 0 ] N M'S) :' (H0 S rt 

R S F:T F: V F: NT 
2 3 p , CT I, DAT' ) I t. 2 R 

A1'102 

TNF0 

7' 1H t: R 
... 1F 

RF:7'[1 en coni 

I N .4rt 2 1. 1 • 0 0 ) 

7'0 s S F: CON DS • 
S HAHF: J-' 0 RKS • 

L2:·(O.R·CTh)/CT~"DSV~·O 

CT L"l t ( DAT+ 2 q 0 ) • I.
 
R·. ( 8p 2 ) T DAT
 
R+R/'TSO' 'eMS' '732' '/16'
 

~ A sAHPL E RUN COM PAR] NeTk' 0 \' F: RS 1 0 NS 

)LOAD COMPARE 
SAI'F:D 1987-11-0/J 1'1.20.07 (GMT-8)
ee) COPYR1GHT IBM CORP, 1987 

'COMPA RE' COMPA RF: 'CO~lrF3' 

F eck eo i na ~'S'S ••• 
. . ... Comparing Funct io ns r oi-e ret. ors 
Orphan Fns/Ops in COMPARF:: 
or phe n Fns/Ops in COMP" 

Mis-match in Common Fn/Op: 
Mis-match in Common FnIO,,: 
Mis-match in Common FnlOp: 
Mis-match in Common FnIO,,: 
Mis-match in Common Fn/Ol': 
Mis-match in Common Fn/Op: 
It{ is - mat chi n Common F n/ OJ': 

COIRM /)/,T HOST suov n t r 
COMARF: FNS HO~'l!SF: .t::.Al'r,'S svs rt» 
6NA 
COMT'ARF: 
COMPARF:_FNS 
COMl'ARr_SYS 
COMPARF_l'AR 
rxc 
PKcnF:!J rTF: 

....• Comparing Variabl@$ 
S }.s t Em" ar 5 t h d t don' t rna t: c 11: 
Orphd n " a riab 1 e sin COM PAR F: 
Orphan Variables in COHPR 

A SHOW BOTH VF:RS JONS OF ··IlNA·· 
F_6NA 

~·L 6NA R 
• PROVIDES DNA COMPATTBI,Y TN 

..... 

~ • 1,., EVENT OCCl/I·tS. 
A RF:1'lJRN v: "H DF:CHFf: or: 
R ... IF" AP102 F:RROH. 
~ Ct:THOS T svs T F: ~ f) A r.4 • 
~ CON t' F: H7' 1.1 0 Ii' - 0 Rf) F: R Rr 7'F 
'~8' ';,,,' '72' ':'1' 

0 Fr:OM"A RP 

0 TJ X 
A RS 7'PAC T c/ofP 'lOA IJ en I' 0 RJ 
f,.'SIn 

FUNcr 1ON 

eMS ANn 180 

court, J NC • 

TOR] TS 

~.«( 'TSO'= __ cHOST)/CHPhlR.'.').h)11 DNA R 
" V19 87 11 3 10 16 2 I. 502 

Z·L 6NA R 
• PROVIDES DNA COHPAT1R~Y TN eMS ANn T~O
 
7·«( 'T50 '=__SYSTF:M)/tpK(;/,lR.' ),1,)11 DNA R
 
• V1987 3 13 10 5 31 0 

R SHOtl BOTH VF:RSJONS OF "OT1X" SYS7'F:M l'ARIARI,F: 
QD_ LX nTH F: 0 NF: FROM·· COMr R.. 1S r ~~ r 7'Y 

co1 B,~ 
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