
V AD AQSb 207 NATIONAL. MILITARY COMMAND SYSTEM SLWPORT CENTER WASH ETC FIG 912
NMCS INFORMA TION PROCESSING SYSTEM 360 FORMATTED FILE SYSTEM (P1 -CTC (U)
~iUN 75

UNCLASST FIL 0 NMCSSC CSM—UM IS 7k V3 11 NI.

~~~~~~t!U 
_ _

_ _ _

_  

_ 
_ _ _

fl!lfl
A l

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J



( r ~ 
~~~ 

.‘

I . ~J L ~
L

I I . ~IIll 
•

~

_____ I 8

Hill’ 25 

~OhI~L~ 11111.!

I t  I~ ‘ . tI~

\~ .~ \ I  HUII I~ ~~ i’.. ’



~~~~
. 

~~~~~~~~~~~~

H
DEFENSE COMM U N I C A T I O N S  AG ENCY

NATIONAL MILITARY COMMAND SYSTEM
3) SUPPORT CENTER

wAs~1u~~~ rorI D c .  20301
System

L- 36~ Formatted 
File System (NIPS 36~ FFs) ~: I

i— Users Manual Volume III. Ftle

t~Math~~~!flc ~ (FM) . Changes l n4_~~ \~~~., 
~~ ~~~ 11-1

WCR YO : To DISTRIBUTION ~~~~~~
SUBJECT . Change 1 to CSM tIM 15 74, File Maintenance

-~ 
•— -

w Volume III, dated 15 October 1974

~~~~ ~~~~~~~~~ ~~ -

1. Insert the enclosed changejag~~ and destroy the
replaced pages according to applicable security
regulations.

2. A list of Effective Pages to verify the accuracy
of this manual is enclosed. This list should be
inserted before the title page.

A
3. When this change has been posted, make an entry

in the Record of Changes on the inside cover.

~~~ FOR THE COMMANDER :

13 Enclosures J. PC ER
Change 1 pages C ef, lita Personnel

S 
-

rD!~~~~~~~ —~i • r~ r~App~ ved fo~ pi~ih~e ~o1eoi~
D~sti ibutj o*1 U i r ~nIG d

__-

~~~~~

_ _ _ _ _ _ _ _ _  
j



EFFECTIVE PAGES - 1 June 1975

This list is used to verify the accuracy of CSM UM 15-74,

Volume III, after change pages have been inserted. Original

pages are indicated by the letter 0, change 1 by the

S 
numeral 1.

Page No. Change No .

TITLE 0
u — u i  0
i v-v  1
vi 0
vii 1
viii — 26 0
2 7 — 3 0  1
31 — 132 0
133 — 134 1
134.1 •

— 134.2 1
135 — 1~66 0
167 — 168 1
169 — 200 0

i s  n~~ se~~.

•~~?b ~MISU S 

—-— ... .

I, .. _.. 

IIVIINTIIS ~1~a~eIft~n o1

_ _  

S



- - -~~~- - .-~~~rr -
—~~~~~~~ - S . .

S Section P age

£4 • 2 T r a n s a c t  icr!..... • . . . . . . . . . . . . . .. ... 23
£4 .3 ~ubroutine 1itrary.................. 25
11.4 Lat a  FiL€........................... 2~I

5 C U T P U T S .  . . . . . .. . • • . • . • •.• .  . . . . . . . . . . 26

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 26
5.2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 26
5 .2 . 1  1a~ e a r d  D i s k  A u x i l i a r y  C u t F u l . . . . . .  26

P u n c h e d  C a r d  A u x i l i a r y  CutFut....... 26
5.2.3 Irin ted Puxiliar y Outçut............ 27
5.3 Run ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 27
5.4 Pile Ana lysis and ~un Opt ial zetic r

~t a t is t i c~ ........ . . .. . ... . . . ... . . . 27

6 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 30
6.1 F r e e — F c r a a t  S pe c i l i c at i o ns . . . . . . . . . .  30
6.1.1 FMS C c r t z c l  Ca rd  ( P r e e - F c r t a a t ) . . . . . .  31
6 . 1.2  Segment  C o n t r o l  Ce rd s . . .. . . . . . . . . . . .  314
6.1.3 Li~ r a r )  ~c t i c r  Car d  ( P r e e — P o L g a t )  ... 35
6.1.4 l r a n s a c t i c r  D e scr i~~t c t  (‘ID) Cards

t F r e e — }o r m a t ) .• . . .. . .. . . .. . .. ... . . . . 38
6.1.5 Iangu~içc id€ttifi€t C~ rd............ £4 0
6.1.6 Logic  5 t i t e n er t E b D Car d . . . . . . . . . . . .  40
6.1. 7 logic st at e m e n t  L i k r a r y  t J p d a t -~‘ Ie cm i n a t c r  C a r d . .  ......... .......... 40
6 .1 .8  Fe por t  1 d € nt i f i * ~r C ar d . . . .. . . . . . . . . .  £40
6.2 Ordinai y M ai rte n .~rce (Ce)

Transact ion t€scr i~ tcr (ID) CLrds ... £41
6.2.1 Keyw crd : FIELD... ...... ... .• •  .... .. . 42

K e y w o r d :  C C NI B C L . . . . . . . . . . . . . . . . . . . .  4 3
6 .2 . 3  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ £4 4
6. 2 . 14 ~~y w o r c :  V A L L E . . .  ... ....•. ... .... .. . 14 4
6 ~~~~~~~ Ke y w o r d :  RANGE...................... £45
6.2 e 6 ~e yw o r  d : V F R I  E’f . . . . . . . . • . . . . . . . . . . . . L4 b S

6.2.7 Keyw crd: CCNVFflT... ........ .

6 • 2 • B K e y w o r d :  G F t~ F ~ AT F • . . . . . . . . . . . . . . . . . . 47
K € y w c r d :  FRRCR. .. ... ...... .•. •....,. £4 8

6.3 Pixe d— Form it ~p e c 1f i c at i cn ! . . . . . . .. .  50
6.3.1 FMS Conttol Cetd............,....... 5~’

Librar~~~Act 1cr CatdE................ 5.~
6.3.3 T r a n s ac t ion t e scr i~ tcr ( T D )

Ca rds  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
6 . 3 . 1 4  L.~n g u a ç Ø  1d E n t 1f 1~~r Car d . . . . . .. . . . . .  ‘~ t

7 I C C L  I I N C U ? C . F . . . . . . . . . . . .  ....
7.]. (ar~ ‘ct i i at . . . ... ... . ... . . . . ..... . ..  S~
7.]. • 1 ~y c bc 1& . . . . . . •..  . . . . . . . . . . . . . • • • • •
7 • 1. 2 (

~ ~ at cr s . . . . . . . . . . . . . . . . . . • . . . . . . . .

iv CU—i

L.. ._.,~~ — ~~~~~~~ _ - — -- . S ~~~~ ~~~~~~~~~~~~~~~~



Secticn Page

7. 1. 3 OpEra rds. • . • . . . . . . . . • • • . . • • . • • . . . . . . 58
7.1 • 14 Coma en ts . . . . . . . . . . . . . . • . . • . . . • . . . . . . 58
7.2 Cperan d Coding. . . . . . . • • . . . . . . . . . . . . • 59
7.3 EOOL lrstzucticns................... 61
7.3.1 J].phat~tical Listicg................ 61
7.3.2 Valid Cperands Chett................ 68
7.3.3 Ivstruct Icr Gzcu~ !........ .......... 7)
7.4 £CCL lnstructions................... 80
7.14.1 fnvirc !ter .t Handling Instructions... 80 S

7.4.2 lata 8endling Instruct .ions.......... 83
7.14.3 Ccntrcl Instructicns................ 92

- S 7•4•1$ tisplay lnstructicns................ 100
7.4.5 Crdinazy Mairtena n ce Va lidit ) lest

I nsttuctict~ . . . . . . . . .. . . . . •....... . . 102
7.4.6 Transact ion Frror LC9 Instruction

(SODA and Cfi) •... ..•... .. .. .. ...... .. 103
7.5 logic Statement F~xaaç1es............. 10147.5.1 P~S Ccrtrcl Card.............. ....... 104
7.5 .2  Libr ar y Act ica Card tc Add a Feport.. 104
7.5.3 logic Statement S€tu~....... ...... ... 105
7.5.4 tse of Data Ccnversicn Subroutines... 109
7.5.5 Ieriodic Set~~ roc€ssing.............. 111 

- .  

S

7 .5.6 ‘lest fcr Num eric ~ata........ ....... 115
7.5.1 Eroduction of Summ ary Informaticn .... 118
7.5.8 Variable Pield an~ Set PtOCEs~ ing.... 121
7.6 fuamar ) ct PCCL Iistructions......... 125

8 ORE INAFY MAIN ’IENAI~C! 1C M) EX A?E L S... 129
8.1 Use of Crdinary Maintenanc e H Carcs. 128
8.2 Use cf Ordina ry ~ainte na nce H Car.1 s S

and FCCL Instruct ions.............,. 128

9 bEW FILE IUINT !N?NCF LAN GU A GE (NFL)  • 130
- 9.1 N1’L Stat~~ ent Ccg~ csiticn........... 130 .

_ S

9.1.1 Statement ldentitiets............... 131
9. 1.2 Keywctds .. • . . .• . . . . . . . . . . . • . . . . . . . . . 132
9.1.3 Noise ‘ords...... .......•• .. .... . .. . 1311 S
9.1.4 Statement Late]s.................... 1314
9.1.5 Operards . . . . . . ..... ... . . .. . . . . .. . • . • 1314 . 1
9.1.5. 1 Control location Cperands . .... 135
9.1.5.2 Subroutine /Table pare ~~~~~~~~~~~~~ 135 — -

9.1.5.3 Litera]~~alue Cçe xands.............. 135
9.1.5.4 Lata Lccation Cperands.............. 136 

- .

9.1.5.4.1 Fi1e Data C~ erandE.................. 137
9.l.c.Q .,~ I r a n s a c t i o n  Data  C per an d s . . . . . . . . . ..  137
9.1.5.4.3  i n d i r e c t  t at a op e ra n cs . . . . . . . . . . . . . .  1 3 7
9.1. 5 .4 . 14 Cefi n€d C c r ~~t a n t  and Area CIelands. 13~3

ca-i S 

~~~~~ . 
_ _  ________________ S



- -

Sec tion Page

9.3.3 Control foint Identiiiers........... 166
9.3.3.1 The NOtE Stateuent.................. 166
9.3.3.2 ‘the PRCCFDURE Statement............. 167
9.3.3.3 Ihe lNt Stateaent................... 167
9.3.3.11 ‘the EL SE Stateaent.............. ... 167

* 9.3.3.5 The CC~TINU ! Statc3Eut.............. 168
9.3.3.6 The Larguaçe Identifie r Sta terent... 168
9,l$ ~FL Logic Statem€nt Ex am~ les........ 169
9.4.1 PNS Ccrt rc l Card.................... 169
9.11.2 librar y Ict ion C a r d  to A d d  a R e p o r t .  17C
9• Ls.3 Lcgic !tatea€rt 5ett~ ............ ... 170
9.4.4 Use of tate Conversicn.......... ... 175
9.4.5 l€ricd lc Set Ercces~ in g........... .. 177
9.11.6 ‘Ies t fct Nuaer ic Da ta............... 180
9.11,7 Iroduction of Summ ar y Information... 182
9.4.6 ~ariab]e Wie]d and Variable Set

Processing...... . . . . . . . . . . . . . . . . . . . . 1814
9.5 Summar ) of ~iPI Condition and Ictict

S StatemEn t Syrtax.................... 186 S

S 

A P P !NDI~ Utilizin ç a t~IP S F i l e  as F M Tr an sac ti on
Input..... . . . .. . . . . . . . . . . . . . . . . . . . . . 193

S CIST F! IUTICN . . . . . . . . . . . . . . • . . . . . . . . . 195

S 

vii ca-i



- ~~~~~~~~~~~~ ,S • S S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
55 S~ ~~~~~~~~~ S

FILE MAINTENAUCE (FU)

5.2.3 Frinted Auxiliary Output

The P14 component provides the use r with two printed
outputh. The user is res ponsible f o r  f or matting the print
lines. The FM component will handle the printing of 132
characters or less • If the user requests that i.tore than 132
characters of data be printed, the data in excess of 132
characters will be printed on subsequent lines.

5.3 Run fliatory

As part of its f unc tioning , the FM oon~ onent
automatically generates a run history on the printer. This
includes listings of logic statements that are compiled, and
messages indicating that errors, or unusual conditions that
might be interpreted as err ors , have been encountered during
processing.

If segmented file processing is being perforirec , the
segment con trol records on the current segment wili be
printed showing the segment bo undary and the vol ume serial
number of each segme nt .

5.4 File ~na1ysis and Run Opt imizatio n Statistics

• The File Malysis Statistics capability in the FZ1 S

component ji rovides transactions showi ng the number of times S

each logic statement is exe cu te d during an FM execution.
The DSNAME of this data set must be the cata f i le  name i~lus
a T. 1’ne T is added to ISAM names; the S is replaced by T
in SAM names . To cb tain transaction output , the Lb NAI IL i~ustbe cataloged and the user mus t specify the volume serial S

(VT RMS) and ~.mit (tFrR.Aii S) in the execution procedure . ‘.~iw
volume may be any direct access volume. If the data set S

exists at execution time, transactions will be added
(bISF—MOb). If it does not exist, five tracks will be
dynamically al located. The user may change this value by
~verriding the ‘lRAN ST DD card space parameter. Transactions
are written as fixed length, unblocked, 50-byte records.

S The format (fixed) end length (50) cannot be changed Lut the
user may change the blocking f a c tor by s pe c if y ing a LJCD
BLKSI 4E in the TRANST DD card which is a mult iple of 50.

• If the user specifys a DSNAZ’IE (TRANS) in the TRANS DI)
card , he must sppp1y all parameters required to process the

27 CU-].
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S FILE ~AI NT E!~A t ~C E ( F ? )

dat a set . These Ea za m e t e r s  mi.st ccnfcrm to the requirements
defined here.

The Run Optimization Stat istics capability ptcvides the
user with statistical data r€flectinç the CO LE al lc c a t i cn
dur ing FM executicn . The br eakdcbn cf the statistics detail
the aicun t of core used fcr user subr cutines ~nd tables,
logic state.ents , ~r c c e s s  b lcc ks, I,’C b uf f e r s , an d access
sethods. It also includes the numbe r of ELtL entries
alloca ted an d use d  an d t~e num ber Cf entries required for S

each subroutine , table, and logic statement tc residE in
core. The ascu nt cf ccre requized for each subroutine , S

tab le, and logic statement to reside in C O E €  is a]sc cut~ ut. 
S

If  su brou tines, tablEs , atd logic statements are rolled ,
this informa tion bill be output with the cerses for the
tolling and the number cf times it occurred.

In  a dd it icn, the user is able to ente r override -
5

parame ters for the num b Er of BIDt entries tc allocate , and S
the size cf the processing block desired for stcrage cf the -

dat a records during FM prccessitg . S

The sta tistics gather ing is initiated throug h parameters S

entered in the PSP B ?. field of thE El IC card. Tbe parame ters -

and their functions are as fc]lcbs :

ROS — Indica tes that run
o~tiaizaticn infcraatic n S

is to be ga the red  and S

output.

N OBO S — I rd i c a te s that
qt imiza t i cn  processing

S is to be omit~ted. If no
S c the r pa r ame ters  are - 

S

coded , this param eter
shcu l d  be ca i t t ed  as it
is the  d e f a u l t .

Tb e  p a r a m e t e r s  t h e  u s e r  m a y  s u p p l y  tc t a i l ci  h is  cor e S

al lccat i cn  a re  l i s t ed  t e l c w .  Us ir g these pa r ame ters , the
F un O~ t iaiza t ion  S tat i s t i cs are  g a t h e r e d  a n d  O u t p u t  un less
tb e  N OR OS p a r a m e t e r  is usEd.

---S

28 
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TCP NK — The N indicates the
num b er of  t y t es r e q ue sted
tcr the prccess bloc& in

S 1CCC (~) bytes.

- TCean — The n indicates the
num ber ct entries to be

S us€d in the ELCL list for
SLBECF , the subroutine

S superviscr .

- ICS — This pa ra~~ tex indicates
S that the statistic3

S reccrd cc the ISAM data 
S

tile is tc be used to
ccmpu t e the piccess tlcck
sire . This parameter
•ust not be u s d  wi th TCP
ard vice versa.

S 

Fcr a more detailed descripticn ct the ca~ atiii ty see
Introduction tc File Ccnc ept s , Volume 1.

29
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S FILE PAIt~1ENA ~ CE (~~P)

~sc t ic n 6

CO NTRC1 CA~ D FO~~~TS

6.1 F r e e - F o r m a t  S pa c i t i c a t i on s  S

This sect ice  sp~ c it ie s  i b E  ~r e p a r a t i c n  r e~~u i r E a e r t s  f o r  S

all. EM control cards. Itese cards m ay be p u n c h e d  in f ree
S tcr.a t cr fixed format ~see sections 6.1 anc 6.3

respectively). 
. 

S

S The general tries that a~~çly tc f ree-fcraa t ccatrol -

cards are as follows:

a. The ccntrcl caid data urst always be pun ched
starting in cc]uar 1. The first character of a
con ttol card must always bE a dollar siç r ($ ) .  S S

b. The into nm atic u In the cards •tst be p u nc hed in a
specifiec ~ar ai€ t€r se~~ er.c€ .

c. The con trol card fields must h~ separated by
co amas , wi th no interv eniny blanks. S

If the ana lyst bas rc tagu i re sent ton a certain
paramete r , he m t s t sc indic .itt~ b ) punchin~J a comaa S

f or tha t  t i e ld , €z cept w h e n  he  has nc  m c r e  f i e l d s
punch.

The th ree con trol cards t ha t  e ay  be f o r m a t ted in th is
m anne r are  as f c l lo w s: S

a, The FPS ccitrol card

b. The Library Act i c n card

c. The Tran sacti n t ?scnirtor card .

S
C H-1
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S FI LE t A I N t E N ? N C E  (F?)

NE~ R!C C R D  Identifies a rew record ccnd iticn

JCS CO MP L IT ! I d e n ti f i e s  a r u n  c c a p l c t e  c cn d i t i cr
JCB COMPLFU D

C~ERFL CW Identifies an overflow cctditjor

• Add operation

— Subtract ~per~ ticn

/ D i v i d e  o p e r a t i c t

• Mul ti~ ly operat ion

Denotes equivalEn cy in compute stat ement

ON ~fo l l ow in g E8 I t~T , EUKC N , w r i r i , CISPLAY ) signIt i~ s t hata dev ice is be ing  specified

S EXIT Identities the next operand as an exit label

f!COR!) Identifies the object cf the actict as a record

FIELD Identiti es the cb-ect cf th€ acticn as fieL~

Ide~ tif~ es the ob-e ct cf the ect i cr as a set

StBS!1 lder .tizies the cb:ec t Cf the act icn as a subs et

OVER Specifi es tE s%~1t ir ~ ~C Sit icn cf set.
E A S T
uyo~ r
F I R S T

1~~3 ~~~~~~~~~~
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FIL E MAINT ENANCE (FM)

9 . 1.3  N oise ~ot d s

Noi se words  at e  a g r o u p  of c o m m c n l y  use d wor t~ w h i ch
have no effec t on the tunct ions of the stat em en t b ut whic h
help to give the state m ent s a scre ~r~~lish—l ike rea Lability .
Noise words can appear an~ place within a statement. The
fol lowiny noise wcrcs are a]lcwed in KFI:

A FOR IS hITH 
S

AN  F~ ON T hAN US ING
AS IN TIl E
BY I~TC TO

S 
5.1.L~ Statement Labe ls S

The provision for label ing statements (Cr ~rocadur~~ )
allow s a name to be associated wit h a stet cient. Tl~esenam es can t h e n  be r e f e r e n c e d  as e x i t  p ( in t s  ~ n tc  c h a n ~ e t h e
sequence of executicn. Labels must begin wit h an alpha - 

S

S character and ma y cont ain oily aiph am enic ch a r a c t e i s . Th e -

label can c o n t a in  up  to s e ven  c h a r a c t e r s .  It is i~~e n t i t i ~ d
as a label by su ft ixtig the na me with a cclcn . A valid
label m u s t  h a v e  a space t c ] l c w i r j  the  c clcn .  S t a t e m e n t
i den t i f i et s  or noise  wor ds  c a un o t  be u sed  as l a t e l s .

Exam p le -

LOOP: NOVE....GC TO LC0E

LOOP is a label  associated w ith the !IC~ E sta t e m e n t .  In tLi e
e xa mple , the GC causes the order of ex tc utic n tc t€ ~~~r~ et
to the statement labeled IOCP.

0 The following statements may not ha ve Lthels :

An If statement cr any part of an IF s t a t € m € n t  su~~
as the AND , OR , CR ELSE clatse .

A CONTIN UE statement

A NCTE statemen t

A DE FI?~E stat etrer t
S -.

- S1;U~~~~~~~~
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FIL E NAINT !NANCE (PN)

9.1.5 Operands

State ment operands identify control locations ,
subroutine s and tatl es, literal values , an d data .Lccaticn .s.

134.1 C H — 1
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FI LE ~A INT ENA1 ~CE ( F ?)

9 . 3 . 3 . 2  The EBOCEDLRE Statement

The PROCEDURE statem ert Id en tifi es the b eg inning of a
group of statements whic h w ill be trea ted as a unit. The
EROCEDtJRE must be precede d by a label. T h i s  label is called
the procedure name.

5.3.3.3 The END Statem en t

The END statement identities twc control po ints. It
identifies the End cf a pn ccedu te and/or it identifies th.~
end of the logic statement. It has no cperands. S

Example —

NFL Condit .icr.s aid ictions

PROd : PROCEDURE
Conditions and Actions S

END S

PROC2 : PROCEDURE S

Condition and Actions
END

END.

The preced inj Exa m ple I]ius tr a tes a lcgic stateaent
ccnttining two procedur es. ThE first END stateme nt
encountered term inates the gicup cf sta tements which 

S

ccmpnise proced ure EBOC1 . The seconc END stat em-E r.t dCE S th~*same for the procedure PRCC2 . The third EtC statement
termina te s the entire logic statement.

9.3.3.4 The ELSE Statem ent

The ELSE statement identities the beginning cf a group
Cf action stateme nts which are tc be execut e c cnl y if a
preceding ccndit icr was false. This sta tement is not S

required and it should only be used w h e n  there are b ot h true
and talse actions (true acticns ccr .sist of those actions
immedia tely follo wi ng the condition and continu ir c u n til an

S 
ELSE or CONTINUE statement is erccurteted) . False action~;

167 c u — i  $
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FILE UINTENANC! (FP)

ccmme nce wi th the first action tollowinç the EL SE .~tatem entand continue until a CON TINLE stat ame nt is encountered .
S E xample —

..4! THE 
~~~~ 

Is i~i~ii& ~~~~ ~Q cQ~~~fl £S~~I c~~ i
*2 ~f flQ~~~ S~~ ~~~~ 

TO ~~~~~

S In the precedlrg example , if the ccnditicn is true , th~CONPUTE sta tement woul d be executed , It it is false , the
MOV E stateme nt wci.ld bt executed . Any tumbe t of actions
ccult appea r wher e these two actions appear.

9
~~~~

3 • S3 ,5 The CONTINUE St at elert

• The CON TINUE stateme n t id en titi es the poi n t , fcllowin~ja condition, that execution of nonccndition al stat~ m ert s is
resumed. There are no exce~ tic rs ; each IF sta tement must
have associa ted with it a correspondin g CONTINU E stateme nt.
~tl HR statem ents which tc ll c w at IF stateme nt are
ecnsidered to be part of the IF statem ent. To terminate an
IF block, a CONTINU E stateme n t is reçui rel .

Example —

~~~~~ IS ~~~ SIQQJ.L TC 
~~t�~~ iQ!! U11~ 

10 ~~~cQz~I1.bQ~...
n the e x a m p l e  a b c v e , it the con d iticr is true ,

execu tion is resume d with the next state~ ent tcllowiug the
CCNTINUE After the tru act ions arc pe rfc taed. it the
condition is false , exe ct t i cn Is te~ raed with th.~ n ext
statement tollcwing the CCN lINt! statement.

E x a m p l e  — 

S

•. 41 !1I LQ IS 
~~I i~~1.L TC ~~~~~ ~QL~ 1111.1? ~.gL~~ e.cY.~ ~~ç ‘rc ~jjj.~ ~jj~ijj...

In the preceding ex ampl e , if the ccndlt ion is tLu e ,
process ing is the same as it the ire aicus example . liow~ ver , _i
if the condition is false , the tals e actions (thCse le tween
the ELSE st atemen t and the CCNTIbL ~C statement) ~ane e xecuted ;
execution than is resumed with the next statement followinq
the COWTINUE statement.
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FILE M A I N T E N A N C E  (P r )  
S

t h e  input tile . Fot ,t et ,ti1a~ o~ t tl. o blo~’&
spetit ication , ~e. V u m e V !U, Job t:~’~ it ion Ma nu al .

$ The FM cowj~Qnent teature~ ate di~~cu:.sed t r  ‘:i c t c l 1 -~~~:.
paraqraphs . &nct h~~ c~ ticn availab le ‘a !h~-’ u~~~i j .; t o  

S

limi t the t9coLd~ read from the dat a tile t o  he pt ~~:e -;s.- 5t.
This can he dcne thrcugh ho USC Cf a LIMT ’T statomt’nt .

2.1. rransactio n Sources

Th~ FM cc~~~onen t w i l l  .tt~c~ ’~~t t a~ va :-i~uile 1a:~stiI ,
bloc ked or unblocked , or un ..tot m e d  t ra us act ion  r€ cords tn

S t ape , disL , or card  t iI - ’s .  The transact i.~ii t ~ lo~ ma y b-’
u t ia ii ized se ;uentially , O1 i f l  1fl~I*’X d  :;‘‘~U”’~t L i i  :crn- ‘i.
d i - .~~. T he  1, a t t t’t ca pa b i l i t y ~io~~ioit the “F’~ ta’ a tic * a b~
u~ od as transaction input to ttpda t•~ a noth~’ ~.‘F 5  da + a t i l e .

2.2 Transaction Format s

~~r. Si I1~~ ‘) j V C!A F M  r u n , L1 l  u p d a t  t i : t can  b- -’ ~~~~~~~ 
~O~~~ E. I  w i t ~~,

S a v u iet y  ot  ttansaction record tct~ ats , t ton .iry n u m b ei~ a t
di tterent repott~~nq s o u r r~’s . T~i~~s c.t~’ a b i I i t y  , t i l c~~; n e w
intot ’mat ion mana yewant sy st am :; ts~ b . ’ ~i.’ vel a~’.-d i
seriously i~iF4ctiny ‘.~x~ st im:~J in format ion maii a~j c iu € n t  system :.
and existint; re~ ort in 9 syst”ms.

2 . 3  Lo9 ica l  Up dJt in 9 ar .d Ti.ans action ~di~~~n; S

The ?M ccmpontn t automa tically icr fo: ms all 0 t t l’o I/O

~ unc t ion s , record posit ioninq, .and new i ecor d tene.t ti al:
required for a tile upit t e r u n ; hcwevei. , the tt~~et  supplies
the act ua l record updat e lojic to be used by wr it inq file
aain*Enance Icyic statemen’s, The USC I w r i t e s  o ne  lojic
sta t eaent tor each difrerent transaction record forma t that
is used to upd at e his til e . Uw 1o~jic statoat~’i~ts ar~’writ ten in the Ftle M iint. n in co l a n )u a ie: ; (P OO L er  N~~L )
‘i’hc~sc lanjua9es pt ovi.t e .i f u l l  ‘0 a C l e m e n t  et co~’t p a r a t  ~ ye .in i
a n ’  ~aietic LuflCt ].onb, so t h a t  t h e  u ser  can ~~‘~ : t a~~nt a l l a t
his ti~~ns act ion d a t a  edit in~j va l i t t t  ion i t ’. con i unc’ t on  w~~t
hi :. t il~ u p d a t e .  In mo:.t .t~~p1 icat t O n : ; , no prept acess tn -i 0t~pr e ed i t i nj  et t t 4 n s a c r i o n  t at a  sh c u l d  be re tl ui r . -J .

S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~
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D a ta  COU VC L S I J f l  a n a  V .ilid m’ t a m .  — L ” t  Sul tcu :1:.-’ :

I i ’. addition t o  t h e  com t a L  i t i~ • t • t ~ S SLi t nm ’’ ic
t ho 1-N lanyuajes aisc ~rcv id .~ tti ” u .:*’t w i t h  cemma n 1:: t h a t
allow him tc ~OVt0 L a on—line valid it ~on and c’.onvets tan ot

S 
transac tio t data ~ xt h suhi-auttnes t h a t nay be writ t - r  in .u~

S Ot thO 5/36 l a n j u a~~t’s ~CCUOL , F0I~7i~AN , 1’Li ) or i t ’ .  / 3 t~
A:s ’ wbler lanyua .-l e. ~‘I t e : ; s’ :;U~’1CJ t ~~llC 5 ~‘.tn e—~ ~‘L . ’: t0r ‘ .~ an
a lo il library, u~~iti j t tt.~ N *P S ~~~ FF5 u t t l i t y ,  U T ~~~~~~~ ’~, 

S

t n t  can b- - acc- sst.1 by t he ~ M cott~~on e n t  .ts t h~~y or- ’
L- , ’~~U i r t - d .  A N I P S  3n( ’ F1’~ u ’ili ty , TA)~~ .N , h a s  ~- O t t’. ~ L ’ V ~~1~~ .
to ~‘nora t~ tattle s that p.’r turai data canvers t a r  in . t
v aliuation usiny th€ tatt le s~’arct& t , ’ch ni i~t t ’  ( ; . ‘ .‘ scct~~an 2 ,
Volune VII • Utility Sup~ort .)

.~~. Pra~’-’ss~.r.q ot Periodic Set:;

T h e FM 1dn ~~uajct~ con ’ain 
-i s ’ ~ a(  cam~ m i n ~~s t h a ~ St _ ow

t h.~ US ‘U • 0 :~C.t ii t he p ~‘r toil ic sat • 
s t  • nat h o

select tvel y u~:da ’ ‘ :;ubset s based am: t h-” t~ x ist i n ;  data S

~ o n t  ~r t : ; . :‘htse ce~ nands a Iso a h e w  t h -  u~~t ’n  t o  con t ~ a1 t i i .
physica l se .~uence of sUbset in a ;-~t w h e n  n o w  sul’s t :: i~~ - ’
t ein~ aided.

2 .8  V~~r i t b l e  Field and V artanl e 5e

The FM ltis~uajes pL’OVid .’ i ~ .t of amtma n t. ; t r  t •
deb t inq, or replacinj t nt ’rma t icn n t h e  v ir i ab i € t~~t i  L ;

and the variaL’l~ sets.

2.7 Prod uction of Auxi liar y ~iu ’Iuts

The FM ban~ ua~je provide i set at c o m m u a n  i:; t o n  ~ r c d n c t  us
auxi i tory out ~~~~ on p r i n  ter , punch , ~1i tea t . tcc.’s ~ i~ vice a:
tap •~ in conjunction w ith ~ fil e update . rh~~s’ au tpu t~ ca’;
be used to irovi iI~ an audit tr a il of t h .- u p d a t  e~ or t o S
produce transaction tiles t ha nti~~ht ho used ~ o u~’dite a t h - ’:
tiles in a tile system. Two se~~ir tte t it ted ~~orts , t W a
sepaL-at” punc h€d outiut s , and up  to i ive auxili a r y iles ma~
ne i rod ucel • ‘t ; e user has aCCe:iS t o  .t ~ 

-
~~~~~

— by t ~ ‘ w a t  k at  .10
tot ormat t in~ aux ilii r~ cut i -u t  Lo ’erd ::. ~‘a a h  r ’ c t~~d 1::
lim ited to a maximum at Q~~4 by tes h e c au s ’  NIPS .i1Is s i x
overh’~a1 byt es to  the data m d  t hi’ FC) L~~’21. I~ 1 ~~•
V i o b a io n et  thi s limit w:l .L caus.’ a Systoa ~~~ .U~~ 2L’ ( / ~
i~ t~t~O~t , R E C O~ 1’ TCO Lc NG) . In format t on  r an  be ~ e l e ct  a )  at

‘4 C~
1_ :  I



—, - ~~~ ‘~~~~~~~~~~~~~ W’S - .- S - 
~~~~~~~~~~~~~~~~~~~~~~~~ - S - - - 11

FILE MAINT?PIAt~C~ (Y P )  
S

o u tp u t  (r c a  e i the r t h e  t rinsact ion t ecords at he dat .t
records. The FM lal a iso pt cvid ’ the cai-~~bil it ~ t o :
aaintaininq summar y counts a n t totals wn ich can  b t  O U t ~ ’U t  t o
tape . print , Cr pi~nch, The user has access ‘a 2 ~ : Ui l—wcr ~
binary work areas for levelopin .j summ ary in to t m a t i c t ’  in
COnjunCt iOn with a tile u F ia t e rur.

2.8 Prod uct ion of ~un f l i s t o r y  I n t o r m a t i a n

~‘he FM c om p o n en t  a u t o m a t i c a l l y  t r a du c e : ;  a p r i n t e d  t u : .
hist cry to i n d i c a t e  e rr c r  c o n d i t t c n ~ t h a t  we r~ t’ f l O cU n t ’ Sn e . i

duti zt~ tile updating . T h e  run histor y is irilt t c i  s e j a r at e l y
tram the pr inted auxiliary output.

2.~ Lo ic Statement Storaje

The F M roa~~an ’n t maintain s a 1 i L t a r y at  t f t . ’ U :et — W i  itt en
lO~ i~ ~‘tat eder.t . ( i t.  c~ i~~ile1 tort) tc nj dato a tiU . Tb .’
. a d : e  5tat o~~ent L iL rary is maintained w :th ¶ h - ’  tiio m l

Q~ 3 ~~~~ of records wi t~ . :;i,’ci-a l keys . m t . -
capabili ty allcw:; tbE user to avcid reoomp ilatian at t b ’
statements each t~.me his tile is t o  ~e upda t e1 , t h ’: eLy
reducin j execution time , The cempa nent .tut ana tt .’ahly
retrieve s t h e  1~~~jc statements that are t C I U 1 i  t a t  t he
tran sact ion reccr d formats encountere d inrinu a t

cycle . The u~~ r can a l t  /de ’lete  st it ~o~~’nt  on ~~
Statement Litrary by usinq a set ct coma t te l cares , cal~~ d
library ac ticn  cards (see section v .1.2).

2.1.? Pile Update M ethod s

The FM user can cause the FM ccmponeut to employ any
comb ination ot the tollowinj file updata methods in a ~iv et;
til e maintenance run.

a .  — Usin 1 t hi:. a~et had , ev”r~ t c c o r d  at
the data file i s  m i t t  . i v t i l a h l ’ ’ a t  1 ’  ~ica ~
upda trn~ . This .met h ot m ay be isea to r . t k ’
OOt  r€c tians to scm-s d at a  t iald  in ta-’ ti.’ a: to
prod uce suw~ a:y intarm atten . tt .tt i ll ~assi~~~c,
thi s method shcuLl not be USed as a part at norma~
prod UctiCn runs s m a e  it :reatly rm luces t ho

S e f t  ic iency o f th~ component. )Iow.’ve r • w h e n  it i
deemed necessary, the ~A N~~F : t t  at - ‘~~~~. nt sL o u l t  :e
compilci and stored on t h e  library in accardanico

- .  S - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S 
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with the p a t a y r a p h  “Logic  St at ments” u n d er S E C t i On
3.1, Ccntrci Elements.

b. ~~~~~~~~ 
- Csin.j this met hod , eaan

transaction recor d is no tched a~~a~ nst a particul ar
data record , which is made av ailable tcr Icqica l
up dating . When no ma tch is found , a n ew da ta
record is generated , and  a ‘new recor d’ indica t~~:
is set which the us~ r can rest by using one of the
F M language commands in his logic statement.
Exception updat ing j:; the normal update method.

c. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- Using t h i s  m et h o d , each
record t h a t  has been suh~ ect~ d t o  e x c ep t i o n
u p da ting is  mad e a v a i l a b l e  L o t  ~Utth~’L  ~5~~cc~~~s:ng
by cr .e  or more exception—ra nge logic statements .
This method can be used for collecting summ ary
infcrma tion or for producing audit i~~f c r m a t i o n  on
all records affected by an updat e cyc le .

d. Dj~ ect Subset  UEda tin .~ 
- U s in g  this meth cd , a

transacticn reccrd is match -?d against a particula r
data record subset and the record ’s fixe d set , and
the par ticular subset is m ade avaibatit for
processing. W hen no sub se t ma tch is f o u n d , a new
subset is generated , unless the recotd does nOt
exist. In the latter case, the transac t ion is
logged as an error on the run history.

2.11. Nodes of Operaticn s

Four FM ccmp onent modes of operation may he specified by
the user. ( A n y  g i v e n  PM run  may  te executed in cr ly  one
mode of operaticn. )

Compile Lcgic Statement Mode - This  node a1lo~ s the user
to yet compilations of his logic st atement tar the ~urp ose
of debugging. The component prod uces a symbolic list i ng
with all errors flagged , along wit h a summary of tre errors
and t heir causes. Processing is ccmpleted when the last
statement is compiled.  No logic s t a te me n t s  ca r .  b~ a d d e d  to
the File Lib rar y portio n of t h e  da ta  file in this mode , hut
any oth•r actions can be per formed on the Logic Statement
Library . If the  d a t a  f i l e  is sequent i a l l y  org a n i z e d , no

Cd—2
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F L L ~~ M&1 N TFN A N C~ tFM )

i L~ & ary a Ct i o n : .  W 11 t it p -  e i~ med on the ~~ o . , ~ a ‘ t  a t • n - n
Library .

Logic S t a t e me n t  £ . i L ~ L t L • ’j ~J~R1,It . ~ie te  — 
~~en th~ :, g~~~f~

J~)e) 1 at ion 15 :;~~ . a ~ t 1 “ 1 , ~
‘ M u pd.~ t ’~ . t 5~ e LOaj L C  S t~~t e f l t ~~C.

1_ib ra ry a:; :;pet ’ ii it ’ t b y t h’ i ur  .t~ y ~ct ~on c a i  ds 1 ¼ )

:,t i t e’memit: ; ma y a l~~o it  ~‘o mfl p I ted m, t L .  • . mod.~ • t S l d ~~~~~
the Log i c S ta te am oil L hm a F y • I t ii ~1a t a
:~egu en t  i o l ly  o i g a n i . . . ’ ¼1 , io s~ ic s t a t o i m m . - l l t S .t 1lUO~ 1.’ add I
t he log ic st a  tent n t poi t I Ofl at t he lot .~ t i le~ d ur ~ n a , t It ~
nod e.

U~.i t . t  F l  A C  S. i i C  I t t  .011 ~f 0 .  — i h  .. .‘ ~~~~~~~~~~~ t . ‘ ‘...

~ ~ .1 t i • n wh i- m. h .  w i. :.h. ~ • t ~~ Ia S 
~ t I .1 Ii C 1 1 .

cam ‘e f l e n t  w i I .tl :.~~. ~ am ~ 1. I C ~ (O’J 1¼ :. t ,  S j~ ’ S t  L1¼1
Logic ~ t a tern ” ut L ~ a y n a i.nt en tn . . t t 5 *  1

t no , t h t ’ U:  01 I%1~ y : ~ .a  i I y 1- h- ’ L x 1~’ 
L) . .~~ P. ~I• s *  1~

~shN K W F  s ym u taila 1 al .imet ~~~~ at  t h e  X F M ~~~. o . - i l l .  4 • • t s~~ ~~~~~ ¼ P.

i~ not : S ; ec i t ie d , it wi 11 b~ 
- t at ~m . - i ~~.‘ of  t h

input FFT.

~.e Upd.t t . M~~~a 1. ’ — ~‘h I : .  1110 1. ~) t  t 1)t1. . ,t~ A : .

pee 1 t re it w he n the ii ~ o I w t :; he:; t a U p a at a a at .i L i • .. 
~~~~~ •

~. t a t e m en t  c c m p i  Lit 1011 a n d  I it ) 1 t I  
~
‘ m l  n t e m m . ’ t m m a .  Wd y £ .0

pert ormed by the ¼ - ompon¼mm t when o x - cut e l in t n~~ m o d ’
operation. It th e ’ t~~l ’ 1:. :;e 1 u e rt i a  I l y  t ) 1 g t I l l .: C a l , the 11:. ’. 5

m a y  ~p ec i t  y a n ew t ~ it-’ blac k si-~~’ u : . m  m m g  t h’ USiIN EW F :~y m L ~oIi a
param eter in t nt - XF’ M ~r o e e dur ’. I a n w  b l a ck  s i z e -  is not
spec i f ie d , it will It - - : .e ’t  it t he size at t he inp Ut t u t  •

2.12 Transaction Sortin g

The FM corn ponen t ant am at lea 1 ly : a ’e Ft  S a l l  t I I ~~~~~
r ecords into sequence a i m  t he t t a  f l S , t t - :  t i o n  con t L O  ~ t • • . I. .
prior to upd .t t i fl~ 8 Ii Ii ’. The ’ so t w i 1 1 be ~~aam p1 is  h, ~1 am.
tapt~ or disk. Wh en t h e  t m  S m n . a t t l ~~~~~n v o l u m e  1:;  .u c h  t h a t  t a , .

d u s k  sort e.ap .text y i~~. • ‘~ ce ’e ’Ietl , .~ ~~ P’ :~~a ) L  t ~ 1 8 ~ b
executed. IC t h t -’ tr ans ,ta -t i o ns  . t u  e already ~n OIal e’[, th ,~’
~.aLt is automat it- :al I y byp .t: ..’t.

O r di n ar y N~~u ii t t i m a m m - .’

~ hi  a U g  t i t h i ’ U:  a t  t h . ~i 1 1 l •  i i  
~‘ 

S i S ~ l i i  t . ’n a n t --e ( & ) M )
Tram :;ae 1 arm I’ ’ :.e I 1 

~ 
t a t  ( ¶~~~) c. m I • - . 

~~~‘¼ 1 a i t  • 2)  , t he 
S

F C h -  .~

— 
S~5~~~ 
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use r may specit y autom at i c vol it -t at l a t h  01  ttait: ;. ic t ion ,1,l t a i ,

~-tnd automatic (un~- andi t iono 1) u p d a  t l ug  at  til e t x”l .ls • T n - -

types ot data vol idat Ion that m~ t y b ’  ~‘o r t  a r m e d  .ut- ’ v a l u e ,
ra ngt- ’ • pic t nra , ,ifl t-1 Ve ’ l i t  I a ’O t  ~~0U ot-j a ifl:.t 0 t aLL 01

s u b r o u t i n e .  Pt-it o t euv .’L5 :;t an through usa at t o b l t ’ or
~UbL aut ine is a iso p erm it t~’d. P1 1 0 1  0~ t it-ins are l t t ) V i d e at t o
permi t or sup ~ -r es : , t Ut O L t t  I.e 1 O ¼ J ¼ J  1 1 1 * 1  at  .‘FL’O f l . ’OU S Iota , to
a uto anti on 1 1 y del t ’  t e & t ’~~t - ’e t d :1 t-~ t .11 1:. t ’t ~ t’ll ‘ ‘F i t t t-t L y t ht~’
t)L’LO lt~ 0US t rans.tct 1~ II tiOt 0~ or t a Out amno t tea 1.1 y t- - t ea l  t he
data ti e It-I that C a L  LI) spOI l .lS t O  t he or i. O f l t ’t-)U :i tF.i i:sact ion
L iel ¼t.

‘l’he Ordi n al y N t - t i n t c n a nce e.tpabt lit y p e r m i t . , the u :’’u t a ’

w ri t t -  log i t - ’ st a t  amen t s t h 1it t-’o u t a t  n a n  I y ~ rd  mi a y
M a i n t e n a n c e  T t a n s a c t  ion  [ le s c it  ~- t t - - i  aa i ai s , 01’ t~~ w~~x t ~-

~~ t a t o  men t that c an t  .t i ii hot h a~~i di  n o I y Ma Ut en .tn ce car &1s a
FM st at amen t • I ~~:; t r net ion:; a t o  r t- - V ud .‘,l in t he FM 1 1thsi U¼t ~~t- ’
t ¼) l I l t t ’ I 1’ 0( 10 t O t he  i~ es ni t of t he i ’e i d i l l  01 Ma i i i  t t 11.1 l I C t - ’
val t ita t ion ( s C t’ sect ion 1 •~4 .~~‘e )  . ‘lb  I : -  .tl l ows the U S i ’L  t o

~crf arm pa i t at the vol it -tat ion [u n a t  ion  u s i n g  the Cit -I I I I . t
Mai nt enanc e langUo~~~, ant -I to pei tc tm the mere com~~1e~ .‘t - ti t -~.
and dat a m anipu la t ion in t h e  F M  long nag .’ in o ne  log 1 c
stA tement. In .i mix ed la a iie s t a t e m e n t , h e  CL¼l1fl¼t 1~ ’
M n i n t e n a n c ~ t U f l C t i C f l s  O I C  .iXecUtt ’t-I p & ~i or to t h e  FM 1 . ing n a g . ’
t Ufic tions.

2.  14.ê Cht’ck l’alut/b .’stort

l)u&’ tug t he t-~on a t  at o,u I- il.i t o  p h.i 50:; 0! : AM p races:; in  g , t ii a
user may invoke tht’ w;,It~~ ch.’ckpornt /r eatar t capab i lity to
i- t-’cord tim ed or end —ot —volum e oh .’ckpot nt s • Fnd— o t— va itime
chec k point s w i l l  be t t - i x e n  on t h e  S A N  da t a tile inpi t LOU OIl
rN SA M update i n t t  on t h e  U: .OL • .; :A N t& •t nsact ion input , i i
there is one , tar a generate a t on  up da t e. The
cher K IOint/toSt .ti I c o p A bi l  i t  y sh o u l d  be used cnl y dut ing
lon g —ru n n  i ng IC h~. Us m g  t he e X ’lC U t , t  a i m ! y 10¼ ’. ’al UL ’~~S. (Not.’a 
tha t 05/ h t ~ s t op  l o st  1t F t is pi a gram — i nt - I  a ’~~~t ’ i l al ‘li t . i n t -1 1:. h O t
the I api  c 0 t t h i s  t -t t : C U s ~ . io ii • A a la  to  i led alt’ S c r i p t  i on at  t b ’
OS/~ IO ch t ~ck~~o t n t / r , i : . t a L t  cap ab il it y, w h t eh  U; u t i l  i z~. ai in
N I P S , t~~ .ivar ta ble to I h~’ tnt~~u’’sto-i U~~o i  i l l  I1~~M Sy:.tam;;
Ro t e tenco Lib ya ry  , N u m b e r  C 2 i ~ — t 7 t~ i~. ) A dot -i l i e d  d.’s~’~ l I t  l U l l
at  how t o  u s e  ch ae k poun t/tt-’ :;tart i n  N l P ~ is  i ut-’lut -leat in t he
J~~ rre p~avation M anu al , Volum e VIII.

i-i CH-2
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In add i t  x c  r. to  t ho FM l ag  ic :‘ to to aic , t h e F M  cam 1:01 , 0mm t
~ unc t i o n s  u n d e r  the cant  rol  at  in fo r ’ m a t  ion t h a t  ‘ ‘x 1st 5 is
the u ser — : ;  u p~ l i ed cc u t  r a  1 c,~ rd:;  ,l ml i ii the tr . t  l lSSa ’ t j O El  o U t - I
d a t a  ti le recor’t-L .. F~m t ’ t U R C t 1011 -t i it - t  1 f l t O L tC ~’ j O U  e t  t h ~ ~ O

~1em ent s is d i s c u s se d  i n  t h e  t O l l C W i I i a J  ~a r a gr a p h s .

3.1 C o n t r o l  E l e m e n t - s

The F M  C O m j ~ofl . - ’l1 t o~~. ’ra f ,-’:; U t m a l .  L t b ’  con ’  rd at the
t o l l o w in g  a le m o im t s of m t  o r m a t  ~ oii 1 M 5 c o n tr o l  coud , L I M I T
con t rol c~~~~I t r d n : . act ~~on :~, ~~nt - i  l o g i c st~~~ a u u e n t s .

a. ~~~~~~ C t - ’ I~~~~a t d  - Tb. ’ U s ’ L m u s t p r o v id e  a:m FMS
c on t r o l  c ar d  (s . ’ •’ s u l . , C C t  i am:  n .  1. 1 a n d  -

. 3 .1) tar
e a c t m  f• ~ : u :: • It spec ~ I ~- ‘s tIm e t u  n c t  i a51 , t I at  t he
FM is to  k~~~L t o t m .

$ o - The User may optionally
provide a LIMIT cart-I (seø subsection 4 • 1.1. 1
and n .1. 1. 1). It spec i fies the range of
recor ds to be processed .

b. I n ~~ac tio~ s - T r c t n s a t ct i a i t -  .L.-~cords are s o u r c e - d a t a
records con tain L U g  in fo rmtt ion u~~”~t t ,  u p d a t e  the
data records. T he  t F ~~f l s O C t  ion records m a y also

S 
c o n t a i n  tw c elements at c cn t r o l  i n f o r m a t i o n .  T h e y
are the tLdnsactio n It) fields an.l the ” trarsaction
control tields .

0 T r d n u i a ç t i on lP l - ’ ’& . l ’ . — Sine ’ m n o : t - ’  t h i n  one
t y p e  of t r a n s  act  1011 L’ O C 0  I d Ca t Ia  i i ’ ’ U ~o.1 toup d~~to a giver ~I.it~h til e, ~‘ . tch t &  j 1 .5~t C t 1011
recor d m u s t  com -i t  a i n  i u t  criiia t t 0 !~ b a it  u n i  .~ ueI, ~
identi ii?s i t s  ~ o U n . i t • ~‘h.’ t~~e ll: t h i t

S COfl t d i l l  t h is it - I ’ mi t  i t  y i 1i a j  I nt arm .t t 105 are t he

11 L U - 2
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transaction ID tields . Fach transact -ion may
contain up to ‘hree ID fields . The aggr~gat ’
l e ngt h  of the  t r a n s a c t i o n  I D  fields m y  not
exceed six characters.

o ~~~~~~~~~~~~~~~~~ 
- I f  t he  da t a in a

transaction record is to he applied to a
S particular data tile record or a record

subset , that transaction must contain control
fields. The most signific ant intcrma ti on
con ta in ed  in these f i e ld s is identical to t h e
i n f o r m a t i o n  c o n t a i n e d  in t h e  c o n t r o l  t i € l i s  of
the data record to whic h the transaction
applies. The least significant intor ma ticn in
these fields may be used to ccntro]. the
sequence in w h i c h  d i f f e r e n t  t r a n s a c t i o n s  a r t ’
processed ag ai nst  a given d a ta  r ecord and mus t
not exceed 10 c h a r a c t e r s .  The user specifies
the iccation of tra nsaction control fields
th r o u g h  t h e  use of t r a n s a c t i o n  d e s c r ip t i o n
cards, w h i c h  are a part or the logic
statements. A transaction record may ccntain
up to 255 cha racters of control information
vhich w a y  i nc lude  up to  10 c h a ra c t e r s  ci  user
ccnt r cl  i n f o r ma t i o n  in as m a n y  as 6C
noncon t iguous  f i e lds .

o 1&~L&~.~~1AQU ..J~&L~Qrt ~~~~~I~~~~~~~~~21) - E ach
t r a n s a c t i o n  tha t is used to updat e a file
Contains A transaction ID. The location of
the transact ion ‘It fields for all ct the
d i f f er e n t  t r an sac t i c ns  w i t h i r  a give n report S

must be the same. To identify the l o c a t i o n  of
the tr ansac t ion  ID f i e l d s, t h e  user  must
assign a report name to each set of
ttansactions with ID fie ld s in unique
locat ionse The r epor t  n a m e  mu st contcrm to
t he  sys tem na me r u l e s  spec i f ie~l in  V o l u m e  I ,
Int r o du c t i o n  to  F i l e  Concepts . P . e f c ra  FM w i l l
c o m p i l e  t he  logic s t a t e m e n t s  t h a t  a t e  used in
processing a given set of transacticns , the
t r a n s a c t i o n  repor t  i d en t i  ticOt ,ioii re cord must
be placed on the Logic Statement Library
through the use of a library action card.

12 CH— 2
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T ran s a ct  m a : ~ .~ t i e~ a r e n ‘ i g  1 1 : cc,  z ; s t - i ai tl i iri g
an  ~‘ M r u n  - - ~ ~~~t ’ x~~ ’r ~~~f i e d  by  a :0 1 o m t  miamn ~-
b o f or  a they is  h- t- ) a c :~~: t - ’ a1 t ~i o t l g t  t ht m st ’

c 1 t h e  ‘~~~ : t- -c  t t o i  t - s  ut -I ,~ nd r~-’poi t
- ident ~ t 1 C~~t io;~ e~~i’~~ . Tr ~i n ; i c t  lcn:; from S

severci t - li rereu ,t L~’j : o;~~ s m a y  m t - t -  use to
upd~i t t  -i t i ) e  on a g i v e n  r u : m . hc~’or t
iden t ~,i  iC, t t  ion Ca L~I s / I -c c o r1~~ m t i ,t  ht - ’ i m i s a r t . ,

t h€’ i n  ~ a 1 s t  r c a n  h o t  ween  g r o u t o~
t L d n s a c tj o n s  i r o n  d i f : o r e n t -  La~~a r t s .

C.  Lo~jic Stat l~~m m t~ 
— In a i d h , t r a n  t o  ~~ - - c i t  ‘ j a n - , th~

processing logic , th e imm.t1 y~~
t mn ,.~~t also in clude

c er ta i n  c on t i a ~ i n l o u m n a~ ~o r m  i i ,  h i s
s t a te m e n t s . ‘Th~~s l n rermt ,i t iomi i s  u s e d  to : - ‘ci ~ y N

the t y ~~. ‘ 0 t 1 og ~. e s! at  em  ~ u t l i t ’  i cos ~ 1~ u t - - 
~ n - ;  a nt - I

t o it-i €nt m i y the lt -~t-1 ,~c i~ t~i t e a m e i l  t 50 ~ h a  t i t I~ t 
~ 

1t-~ -

r e t r i e v e d t r o m  t h e  U b r o u y .

There are i~ix ty~-es or l cgie s t a t t -~nl e1m ts:

0 ~~~~~~~ _ i! !~~~ Q~~ ! -

RAN GE stt-atem ’-~n~~s without t r a ~~s , i c’i o n  d a t , i  ar~ ’
used to ~)0 i  to rm log i C - I  ~ o c e s sin g  a m  ‘very

d in t he ~hIt a t it ’. The -i n a ly st
s~’ - ’c t j ~s t h c ;  y ~~~~ at ~,t  . t - ‘m e n ~. I ’ cm t
t r a n s a c t  ia ’) T L  j f l t a ) ’ ,I , t t ~~~, a f l  w l . ~~n ‘

~~~~
‘ m a k e s  the

l x br a r ~’ act  i on  ~‘a i  i s  ~ OI  h i s  1 t)t- 1C 5tat-~ UOrl t ,
This type at st it ~~~m en t  can n o t  t ’e st cr e d  and
mus t te recompiled Icr each FM a xecution . It
should be note d that this typ e of stat’~inen t
can easily ~‘e C C f l V e [t o I to  a r a ng e  w i t h
transaction data in accordance wit t - the
par ag m a p h b e l O w  t c  ~‘ ‘r m i ~~ s t a r i n g  on th e
l ibrary. ~\ siui jl ° transact ion description
car d conta inin g a nenc om’ r ro l ti d al (i.e..
$ I S N A r , 1 , 1) w i t h  t h i . a 1~p r o ~a u i i t e  ~, SP  card
would fult il l t he r ,~u iut ’me st~

, i c r  :atoraq .,? of
a logic ~;t .t~ emcn t. A ;-~r~g 1~ t m s n : ~ it-- t i c r  w ith 

S

t lit? d ~ 1 l c a  , ~~‘ t i_ a  n , t t - ~~~ L O ll  C C~ t a a  I ~ Cal uwns
t i l l e d  i n  w o u l d su I : ’ ;t ’ a~ u e r m t ‘ y ~ri t-’ a~~€ t i t - logic
stat t’m e n t  it  a ; e n e r a  te/u~

- d1 t o  t r m e  (e . t-; . , an A
in  t h e  t i rst  p o s i t ion  a t  a t r a n s a c t i o n ) .

1

L. -— — ~~~~~~~~~~~ r~ttr t ._~~,, t, ~~~~ 
_

~
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FiLE M A I N T E N A N C E  ( F M )

0 ~GE S tern ts w~~th Trt -~tn saction Data - 
~ANGF~

st a t e m € n t s  w i -p h t r a n s a ct i cn  data arc Ust l to
per forum loyica 1 I~rccessi wj on t’ v or  ~ reco rd  in
the data tile a n d  to u p d a t e  t h e  r e c or d .  Th .’
ana lyst s p e c i f i e s  this type ot statem ent by
not specifying trt -~nsact ion control tields ~h en
he m a k e s  up tEA nsacticn description cards for a -

h is logic s’a t e w e n t .  This  t y p e  o r  s t a t e m e n t
may be s tored on t h e  Logic  S t a t e m e n t  l i b ra r y
and need not  be r e c o m p i l e d  fo t  l at er  U se .

R A N G E s t a t e men t s  a p p l y  to  t h e  ent  i r c  d a t a  t i le
wh ile EXC E P T I O N  s t a t e me n t s  a t j ~~ J ly  to one
speci f i c  record. These t y p es  at  u p d a t i n g
op e r a t i o ns  may be c cmb i n e d .

o F XCF ~P’I ION Statements - F~X C E P T I O N  s t at ~’muen t s
a l w a y s  r e qu i re  t r an s a c t i o n  d a t a  a i d  are Us--si
to p rocess a p a r t i c ul ar  r e co rd  of a d a t a  r i l e .
The t r an s a c t i o n  c on t r c l  f i~’lds i n d i c a t e  w h i c h
record is t o  t~e processed.  T h e  a n a l y s t
s p e c i f i e s  t h is  t y p e  cf s ta t em en t  b y  sp e c i t y in q
the location of t h e  t r a n s ac t ion  c o n t r o l  f i E l d s
in t h e  t r a n s a c t i o n  d e s c r i pt i on  cards .
E XCI~P T I C N  s t a t e m en t s  m a y  ~~~~~ s to r  ed c r .  t h e
Logic Statem .- nt L i b r a r y  ant -I n ee d  not  ba~
r ecomp iled for  l a te r  use.

o SU~ 5F~~~1 c ON Sta ements - ~~I 1 k3~~~E I  E X C~ P’IION

a statement s process a particular subset record
of a d a t a  f i l e . The a n a l y s t  spec if i e s  this
t ype of s t a t e m en t  by sp~ c i t y i n y  a subs et  t~~t 1a1
as a winc r control field i n  h i s  t r a n s a c t i o n
description cards. The subset ID must be

S u n i q u e  w i t h i n  i t s  set .  Th .~ t r a n sa ct io n
- _ control fields , majo r and m i n o r , i n d i c a t e  the

subset  to  he prccessed . Thi s t ype of
s t a t e m en t  m a y  be stor -e t-l and ymecd nc t  be
recom p iled tor later use’.

o ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - t ’.~ Ct ’~~~I ¼’~ ~‘A ~ G~
S s t a t e m e n t s  m a y  be w i t h  or w i t h o u t  t r i n s a c t i o n

da ta .  The s t a t e m e n t s  are  used  on a p t -~r — r e c o r ~I
L’~asis t o process a l l  da ta  r- ’cora l s i n  t h e  tile
tha t have been updated via FY~~Fi~TION

114 C U — 2
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FILE MA INT ENA NC c (F’M)

s ta t CW ~
- n t S t t-i r I Ii g -i J 1 ’ — ’ 5 1 111 , • T St. a d l .  1 1 y st

s p e ci l i e s  t l i i. s typ e or s’ .t t€m en t by ~~ ir - t -~ t h e
P Ct - ) L  XN !’ in st rimc t en -.~~ i t  t e n i i :  t mm ~ t O O L
l a n g u a a j c l o g i c  :.tatement~ or by 1 u n c l  i n ;  Y N P

k as t h e  sixth ~araneteL in t ree t u ~~u t - i t  ~~~~~
St a t e m e n t  ca r t-I (s u b s ec t  ~on  ~~ . l..~) w h t r  A . i f l a )

O r d i n a r y  M , I r n t e n d n c e  or  he s ? : .
statements can  t -e s~~a i e I  on  t ne
S t a t e m e n t  L i b r a m y  ~ hen  t h e y  ar ~ as~~c e i a t e d
with tran saction data .

0 L~~~~_~~~~~~~!1! L~~~~~~~~~~ fl!~~ 
- A 1. 1 l o~~ic

st a t e m e n t s  ex c”~~t R k N O ~ a nd - :Xc . ~r T t C ~ ~~~~
statemn eflt wi • hout t L d f l - act  iou - l i t 5i , n u s t

unigutl’1 id e nti fiel within a data :ile .
Statem ent i ( lou t it icat ion i s  a c c a~~p 1 i s h e n
t hrauyh th e use ct t he  library ~ic iOfl a~~~~~ 

~t h a t m u s t  ~~r e ced t - ’ e ac h  l o g i c  s t a t ~ mo nt
c o m pi l e d .  ~‘he r e p o r t .  n am e  an d  ~h c  : ; t a t e m en t
mus t be Sp~~Ci ti~~t-1 .

The r ep o r t  n am e  i - l e n t  i t  i e : .  t h e  re~ ert typ .~ an~ r e v  l a”s
t h e  locat i o n  cf t t i t t r a n s . t t - - t  i o n  T~ f~~e 1t- i t ar  a s et  01 

5

tran saction records; this is the high er level o~
identif icat ion.

The statemen t name (U U t  t o  i t - t o nt ica I t o  t h ~ t r t - i  n s a c~ ~ at
ID on the transactions used w i t  km th ’~ logic stat- ome nt •
is the lower  lev e l a t identi-t ica tion and m u s t  be u n i qu e  a
within a given report.

3.2 FM Functioning 
S

The F M c o m p o n e n t  is d i v i d ed  i n t o  t h e  t o l l ow i n y
fun ctional sEctions :

a .  ~~~~~~~~~~~~~~~ — This ; s ec t i o n  pr ocesses  t h e  u ser ’s
p unched c a rd  i n p u t . T t  uses t he F M ’  c c n t  r al  car d
to tt .~t e r w i n e  w h i c h  F~ t u n c t I o n : ;  t u e  to ~s~~~-~~r t c i m e d  S

a n d  se ts u a r u n  co f l f l a  U f l  i ca  t ion record a Can t U t - )  I
p r o ce ssi n g  tor  ~ he r u n  • It ~ ill al so i ~ s:; a U Y
eg men t c e n t ra l  c t  u d s  a iid 5 l p a l . .it e h ,  so-;  :~~‘nt

record s on tIm ” dat a i le . t- t~an s  1~ u~~ a d i sk
w orn file t ram t h e  u . er ’ s L o gj c  st~i~~enmt’:i t 1 i ~; r a r y

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~flfl8 •‘S - -S: !- s. - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~L S  S



fILE MA INTENANCE (FM)

update cards ; if t h e r e  are any card transactions ,
these are cutput to a second w o r k  f i l e .

b. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
— The function s of this section consist of deleting
specified reports and statements from the Logic
Statement Library, adding new reports to the
library, and compi ling and adding new stat ement s to
the library for a given file. The report
information records and the logic statements are
maintain ed on the library in sequ ence  ~y r e p o r t  and
s t a t €m e n t  n a m e .  ~ach icy ic  sta t em e n t  cu th e
library contains two parts. T)e first part is a
logic statement control reccid that is used d u r i n g
transaction processing. This r ec o r d  in d i c a te s  t h e
statement type. If it is an ~‘~CEPTICN or - S

SUESET EXCFFTICN s’atement , it indicates the
location of the transacticn control fields in  t he
transaction recor d it processes. T he  second  pa r t
consists of the Executable Load module that is
prod uced when the POOL language or NFL statements
are compile d.

In addition to updating the Logic Statement
Library, this section also produces a listing of
the user ’s Logic State ment Library update deck ,
with any  errors flagged. When the compile-only
mo d e of FM is spec i f i ed, the Logic Statement
Library is only updated by the addition cr the
deletion cf reForts/statements, For compiled
sta temen ts, only t he error listing is produced.

C.  s o ~~~~~ cessjn~ - The Transaction ?rocessor
matches each transaction record w i t h its
apprcpriate logic statement and creates an update
record for each transaction t hat is used 

~
y the

Pile Processing section to perform the actual
record update.

Aft er the Transact ion Prccessor reads a transaction
record , it  e x t r a c t s  the  t ta nsact ion  E D f i e l d s  t rom
the record. The locations of t-he tran sacticn It~
fields are associated with the transaction report
name on the Logic Statement Library. It th cr . uses
the transaction report name and the  transaction ID

16 CH— 2
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FI L E MAI NT E N A N C E  ( F M )

to retrieve the control r~-c ar d  of the l og ic
statement t h a t  w i l l  be used to  p r o ct s~ the
transact ion.

An update record , c o n ta in in g  t h e  na me of th e  log ic
statement that processed ‘h€ ~ transact ion , t sor t
key, and the transaction mecord , are t h e n  p r o d u c e d .
The high—order b y t e  of the sort key contains the
update record type indica tor; ‘II’ f o r  ~an ge
updates , ‘F’ for ~‘xception Range up dates , and ‘P’
tor Exception and Direct Subset updates . Th~
collatin g values of the re(-~ord—t ype indicator~
establish the sequence in which the upda t .~ reccrds
will be passed tc the File P ro ce ss i ng  s e c t i cu , b u t
do not establish the sequence in which t he  u~- t-si te
records will actually be pLo~~~ es se Sl . F or  Fxception
update records, the sort key will contain crt ly the

S major ID, one byte of b i n a r y  ze ro s t o r  t h e  set
number and user control inrs~rma tion . For direct
subset updates , the sort key w~ l1 contain the major
I D , the set number and the su bset control tield.
The remaindEr of the sort fiel-t will be padded wit h S

binary zeros. S

At the ccmpleti o n of transaction proc tssin ’~, the
S update records are ordered on the sort key, if they

are not already in sequence.

- If the data file is a segmen-ed file and segment
processing is to be performed , the up date record
sort keys are checked to determine if the record
key is within the boundaries of the se g m en t  being
processed. It it is not , an error messaçe will be
printed and the update reccrd will be b ypassed.

d. e~~~~~~ ss~~~j - The Range and the ~xcektion Rang e
update records are read and saved in ccre. Then
processing of the Exception and Dire ct Subse t
update records begins. Direct S u b s e t  up dat ing r o r
a given record will be performed to llowi n -.j the
exceFt ion updates on the record. If onl y Cirect
Subset updating is to be performe d on t h e  r e c o r d ,
the fixed set and the subset are retrieved , and the
updating is pertcr med . I f  no ma tching tixed set is
f o u n d , an error message is logged. When a m atching

17 CK— 2 a
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F IL E M A I N T E N A N C E  ( F M )

su bset  is net  t o u nd , a n e w  sub se t is g en e r a t e d , and
a ‘NEW REC €b D’ switch is set that can be tested by
the user with the POOL ‘bNR ’ instruction or the NFL
new record test.

I f  ~ang e updates are to be m a d e , t h e  e n t i r e  data
file is passed seq uentially. As each da ta file
record is r e a d , it~; record key is m a t c h e d  a g a i n s t
the current upda te record’s sort key. It a match
is found , the appropriat e logic st a t~~aer t is
executed , and the current da ta record is uF dated
with the informat ion in the current u~’dat~- r e c o r d .
A new updat e record is then read a nd  prccessing
continues on the same data record , until a r .  U p d a t e
record is read wit h a differen t sort key. At this
point , Range processing is execu ted  against the
current record.

I f  the current update record’s scrt key has a lower
value than the current dat a record’s key, a new
record is genera ted, and the new record s~ itch is
set.

If the current dat a reccrd’s k ey  has a l c w e r  v a l u e
than the current up date record ’s sor t  k e y ,  t h i s
indica tes that no exception processing is to be
perform ed against the data record , and only the
range processing is p e r f o r m e d .

When Range processing is p e r t o r m e d  against the
records that were not updated by exception
p rocessin g , the  Excep t ion  R a n g e  logic s t a t e m e n t s
are not executed.

When all of the data records and update records
have been processed , the RANGE statements and S

EXCEPTION RANGE statements that have been
collecting summary information are executed cnce
m ore , to allow the m to out~ ut the information.

When no Range processing is required , the Pile
Processing Section retrieves and processes cnly
those records with keys that match the ~xception
update record sort keys. When no match is f o u n d ,
a new record is generated. 

S

a 
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File yen~ rat ioL1 is acco u~~li~~h~. t :y ~en e : d t i r g  - i ~~~~
record for each ~xcejticn up da te record with a
unique sort key.

S u b s e t  E x ce p t i o n  upd ates can ~o proc’-~sseJ d uL i r~
til e generaticT: tor thcse records generated by
E xception up date r ecords.

For  seque n t ial processi ng , the file is passed
sequen tially as for Range updating . The FFT and
logic statement- r ecords are copied o n to a new
sequential output data file . The records are read S

and updated , and the records whose major Irs have
been changed are writter cc a temporary hold file .
This hold file is sorted and merged with the C ut ~~ u t
data file tc produce the new data file. If th~
sequential file is a s e g m e n t ed t i l e, a l i s t i n g  of
the segment ccntrol reccrd s on the da ta t il e w ill
be j~rinted indicating segment boundaries and the
volume serial number of each segment . Dtri ng logic
statemen t execution , if a major control field
c h a n g e  occur s, the new Record ID is checked to
i n s u r e  t h a t  t h e  new IC is within the segment
boundary . If t h e  new Record ID is not within the
segment boundary, an error message will be printe d
and the change will not be executed .

A secondary function of the File Processing section
is the production of a consolidated auxiliary
output file. The reccrds for this file are
prod uced vhen any of the POO L or NFL i n s t r u c t i o n s
that produce printer , punched card , or tape
auxiliary output are executed. Conttol is then
passed to the next secticn .

e. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- This ph ase reads the
consolidated auxiliary outpu t tile , and cutputs the
individual records to their pr o p e r printer , p u n c h e d
card , disk or tape tiles. whe n two ~rinter files
are reques ted , the y ~re produced sequentially on
the same print er . The two punched card files are S

punched into pockets 1 and 2 of the card pun cL~. 
5
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r I L E  NAI NT E NA N C t (~~ )

~~~~~~~ ~~~~~

L~ .l  C a r d  l i ~~u t

Card i n put to t he ~‘M c o m p e n  en ~ t~en ~ - e t h~ ~‘M ~
S can t rd  c a r d , t n e  Log~~’~- S’ t a ’e m c~~t ~ ~~ : a~~ ’ u~’d t t  ~ ~~~~~~~~~~~~ -c~ -~

t h e  t r a n s a c t i cn  d e ck .

~.t. 1 FM~ Con t r o l  Car~t

The to r- ma t of t he F MS cent  e I car d  i -
~

sect  ion s b . 1.1 (Free—Form at ) and t~. . i (Frxed— ~-~erra ~ ) .

~n F M S c ent  rot  c a r d  mu s t be t he  i r r s t  c a i  ~~ t~~~
- ~~

deck • i t  sp ec i tt es  t he t u n ct ro t c  ~‘c p~~r r e u ~ie .~ d u r  r:’~-~ t h e
FM r u n .

$~4 .  1 • 1. 1 L IN! 1’ Cont rd C a r d

The format of t h e  L I M I T  c en t  r d  ca rd i:~ ‘ :C~ i t ’ ’l  I~~
sec t io n b • 1 • I • 1 ( Fiec Fe t mat) . The I N ~ cent o I ~ a t d is
opt ion~a 1.. h hen user , it m us t  t el lc w tb~’ ~ M :  k -cs  t r e 1 card
It sped ties tht? range of r~’cer~L; t h a t ~~~~ ic M~t~ ~t e n a r c ~- .. 11
p rocess.

4 •  1 • Segment Cont rol C a r  ¶ s

The segment control cauds will ~1x r e c *  th .  c o m p en e n t  t e
pe r f o r m  pr ocessing  ot t h e  s e gm e n t  rece t 1- ; on ‘ h e  dat a t t l t~.
Th e segm en t central cards m u s t a p ~~ea r  i m m e d i a t e l y  a t  t e r  t h e
F’ ~S contr ol caid • I t  seq m c ut  c~1 ~t oce-~~; r ug 1 n e t  ~~ ed , S

t hes ~ ‘ cards must [‘c owit t e~~ • Th e  et uni et  the ~-e c a r  is is
desc r ibed in sect ion b . 1. ..

‘4 . 1 .3 Logic Statement Lt ~‘ :i  ry  U~ - d ~ te retm

This deck spec i t it -’s t ~ic n~~t m t  en~ nee ~ht icns t e he
performed on t he  I,oqic St at etneti t ~ ihru \ and ce~~- ist  s et  t h e

S
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card s discussed. It no T.o~jic St atement Library up date is
desired on a given run , th~ re is nc requirement icr this
deck .

20.1 CH—2
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FILE NAIN TENSA NCE (FM)

5.2.3 Printed Auxiliary Ou tpu t

The FM ccmp onent pr cv id e~; the user with two p r ~~n t e - t
outputs. The user  is r ’ s j o n s i i i l e  f o r  r o r m a t r i n g  tb .?  p r i n t
l ines .  The Fr component w i l l  h a n d l e  t h e  p r in ~~irg ct 13d
char acters or less. If the user requests that more thaa 132
charac ters  of da t a  be p r i n t e d , t h e  da t a  in excess cf 132
characters will be printed on subsequent lines.

5.3 Run History

1~s pa r t  of its function ing, the FN comp onent
automatically generates a run histcry on the p L inte r . Thi~.
includes listings of logic statements tha t are compiled , ~uJ
messages indicating that errors, or u n u s u a l  cond i ti~~r:s th a t
might be interpreted as errors, have been encountered during
processing.

Ir seqmen ted file processing is h-~ing perfo :~red , the
segment control records on the current segment w i l l  b~
prin ted shoving the segment boundar y and the volum e seria l
number of each segment.

5.4 File Analysis and Run Optimization Statistics

I The File Anal ysis Statistics ca pabi lity in the ~~~~~

component provides transactions shoving the number cf times
each logic statement is executed during an FM execution.
The data set (DSNANE) of this dat a set must be the data file S

name suffixed by a T. The T is added to I SA N  names; the S - 5

is replaced by T in SAN names. To obtain transaction
output , the DSNAME must be cataloged and thE user must
specify the vclume serial (VTSANS ) and unit (UTFANS ) in the
execution procedure. The volume may be any direct access
volu me.

* If t he  t r a n s a c t i c n  data set exists at execution time ,
tra n sactions will be added (DISP MOD) . If the data set does
not exist , a five track dat a set will be ~ynamic aily
allocated. The user may change the allocation value by
overrid ing the TRANST CC card space parameter. Transactions
are written as fixed length , unblocked , 30—byte records .
The format (fixed) and length (‘O) cannot be changed but the
user may change the blocking factor by specify ing a
BLKSIZE in the TRAN ST DD ca rd which is a multiple of CC.

27 C H - 2
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F I LE t A I N T E N A N C E  ( F M )

* it the user specifys a DSNAM E (TRANS) in the TRANS Dt)
car d, he must sppply all p a r a m et e r s  r e q u i r e d  to proces~-; t h e
data set. These parameters must conform to the requirements
defined above.

The Run Optimizatio n Statistics ca pability provides the
user with statistical data reflect ing the core aliccat ion
during FM execution. The breakdown of the statistics det a i l
the a mount of core used for user subr outines and tables ,
logic statements , process blocks , I/O butfers , a n d  acce~;s
methods. It a lso includes the number of BLDL entries
allocated and used and the n u m b e r  of entries required for
edch sub routine , table, and logic st atement to resid~ in
core. The am cunt of core required for each subrouti ne ,
table , and logic statement to reside in core is also cutp ut .

~r subroutines , tables, and logic sta tements are rolled , S

this intoruiation will be output with the causes for the
r o l l i n g  and the number of times it occurred.

in addition , the use r is able to enter cverride
parameters fcr the number of BLDL entries to allocate , and
the size of the processing block desired for storage cf the
data  records d u r i n g  F M processing.

The statistics gather in g is in i t i a t~~d through parameters
entered in the PAR M field of the EXEC card. The pa raucters

5 
and  t he i r  f u n c t i o n s  are  as f o l l ow s :

~os - In dicates t hat run optimization
information is to be gathered and cutput.

NOROS — Indicates tha t optim ization processing is 
S

to be omitted . If no o t h e r  pa rame te r s
are coded , this parameter shculd be
omitted as  it is the defa ult.

The parameters the user may supply to tailor his core
allocation are listed below. Using these parameters , t h e
Run Optimization Statistics are gathe red and output unless
the NOROS parameter is used .

T C P= N K  - The  N i n d i c a t es  t h e  n u m b t r -  at bytes
requested for the process block in 1000
( K )  bytes. 

S
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TCB n - The n indicates the number of  e n t r i e s  to
be used in the ~LDL list for SUBSUE , the
su broutine supervisor.

TCS - This parameter indicates that the
s ta t i s t ics  record on the I S A P  da t a  f i l e
is to be used to compute the process
bloc k siz~ , This paramete r must not be 5

used wit h TCP and vice versa.

~or a more detai led descr ip ti cn  of the c ap at i l i ty see
In troduction to File Concepts, Volume I.

29 C H 2
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Section 6

CONTROL CARD FORMATS

Free-Format Specifications

This secticn sp€ci~ ies th.~ preparation requir ements for
all FM contrcl cards. ‘!he.ce cards may be punched in t r e e
format or fixed format (see sections 6.1 and 6.3
respectively). H

The general rules that app ly to t ree—forma t control
cards are as f o l low s:

a. Th ~ c on t r c l  card  d a t a  mus t  a l w ay s  be Fu~ t~hCd
s t a r t i n g  in ccluwn 1. The tirst character of a
control card m u st always be a dollar sign (S).

b. The informatio n in the cards mus t be punch ed in a
specified parameter sequence .

c. The c o n t r o l  card t i elds  must be separated by
c o m m a s , w i t h  no i n t e r v e n i n g  b l a n k s .

d. I f  t h e  a n a l y s t  has nc r e q u i r e m e n t  for  a c e r t a i n
parameter , he mus t so indicate by punching a comma
for that field , except when he has no mcrc fields
to punch.

* The four ccntrol cards that may be torma t 4 ed in this
m a n n e r  a re as f ol l o w s:

a.  The FMS con tLol c.~rd

I b. The L1M~T ccntr ol ca rd

c. The Litrary Action card

d • The Transaction D e s c t r p t  or ca r 1 •

- S,~- ~~~~~~~~~~~~ 
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The data tile t y p e  p a r a m e t .  rs i t

TAPE - For se t lu . ’r . L ~a l pr oces~~rn  ; ( S A N )

DISK — For in t i .~xed s e qu e n t i a l  proce~ :;~~ ng  ( I S A M )

T h e  d t t a u l t  o~~t t o n  is tc ~toc. ss, ~tecordiug to the
organi zation at the i n p u t  data til e which ~. c r t a i i i . .
the EFT , logic statemen ts and , tor U P D  r u n s , d a t a
record s.

Field 6 — Transact i o n  S cu r c e  ( H e q u i r e t t  tcL dP~
) or

t;EN Mode)

TAP E — Sequential transacti us ; til t ’ oa ~‘ith .’~
tape or direct access storaq& .

D I S K  — Transact ion source is in indexed
sequential organization

SAM — Transa~~ ion source is 4 NIPS 360 ~FS d a t a
t i l e  in sequential organization

ISAN — Transact ion source i~: a NIPS 3r~ FFS data
rile in index sequential organi zation

C A R D — CARC mus t be sp e c i tj ~-d or t h i s  ~ar a 1 n e~ er
omi tteSt entirely w h e n  utilizin g m ulti p le
t r an s a c t ion source s since the NEW F E P O R T
card describing the source rust be
included in the run deck.

NONE — No ttansact ions

If thi s parameter is omitt ed , C~t R P  i~ ~ass u m e d .

Field 7 - Segmented File Processing Indicator

S EG — Segment ed  processing t o  be p e r t o r m e d  in
this run

NOSEG — [ypa ~is segmented t i l t ’ processirg in thi s
r u n

3~ CH—2
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FILE MA i NTENAt ~CE (F M )

it  t i~is pa r a m e ter  j~ ~~xtt ed , t h e  default o p t i o n  is tO
per form segmented tile processing it the data file is a
segment and to ignore se~J n%ente (I t i l e pr ocessing it the fx lt ’
is S not  a se g m e n t .

*b .1.1.1 LIMI t Control t~ard

Description:

Fiela 1 — $LIMIT — card identi tier

Field 2 — Field name or Grcup na ic [rn/n ] [1SU1 ~tA L3~

The field or qrcup na me s~~e c it i e d  m u s t  include the
h ighorde r character (s) ot  t h e  m a i c r  c o n tr o l  t i~~ld .
The user has the opticn to speci~~~~y p a r t ia l  r
notation for the field or g r o up  by i n t i i c a t i r g  m ,’n .
T h i s  s pec if i e s  w h i c h  p c r t i on s  of t h e  u~’cor~t k ey
will be used for comparison. This p~ir ti al tie d
must start at the first cha racter; i.e. i/fl. In
addition , the f i e ld  or group rn~ay be modified by a
subroutine expression. Couble pound si~~n5 (I I)
suppress automatic table ccnversion , and ~he ~~t m e
of the subroutin e enclosed in pound signs forces
tab le conversion.

Field 3 — Relational Operator ’

The r e l a t i o n a l  o p e r a t o r s  s h o w n  below are allc w ed in
the statement formed by the LIMIT operator and
c on d i t i o n  t h e  .; ect’ ion ot  records as f o l l ow s :

E C - pr o c e s s  w h en  e q u a l  t o
LT - i roc~ss when less than
I t  — ~ rocess when less t h a n  or • ‘k j u a l  c

- p ro c ess  wh~ n g reater tha n
— process wh en  e q ua l  t o  g r e a t er  t h a t  - S

B’~ 
— 

~roc~’ss when equal to or bet~~een

The loqical connector N~~t nay precede all
relational operators.

3 — 
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Field 4 — L i t e r a l ( s )

It the BT r€la ticnal opeLator is specified , then
two literals are required and must be separated ny
a slash; i.e., 4/h.

e.1.2 Segment Control Cards

The seg ment control cards are used to update the s~~~m ent
records on a segmented da ta file. The options allow .~d are
as f ollows:

SEG — Thi s cption indicates to the compcn ert that
the output of a GEN run is to h.~ a s e gm e n t e d
data file. This option must be used only when
the mode of the run is GEN.

ACD — This opticn indica tes to the com ponen t t h a t  a 
S

new segmen t record is to be added to the
segmented data tile . This option may be used S

in eit her ( E N  or lJP~ mode .

REP — This  cption indicat~~ to the compcn ent that
the volume seria l numbe r of a s~ eciuied
segment is to be r e p l a c e d  by a new vc lum e
serial num ber .

DEL — This op t ion indica tes to  t h e  c om p c n en t  t h a t
the segment record specified by the lcw key
value is to be deleted from the segmented data
file.

Note: The action s specified by the segment control cards 
S

will be perfcrmed at FM i n i t i a l i z a t i o n  time. Therefore , it
no logic statements are to be comp iled , omit the logic
stat ement parameter on the FMS control card.

The control cards are free tcr rat and possible operands
are as follobs:

L C K E Y  U I K E Y

LONF Y HIKEY VOL.11)

LCKEY CVOLI~ NVOLIC

34.1 C~1— 2
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FILE M A I N T E N A N C E  ( F M )

d. Field notation ind icator (optional) . This field
consists of a one-byte code to indicate the type of
data contained in the transaction field. The legal
codes and their meanings are as follows:

‘A ’  — The  f i e l d  c or t a i n s  ~~~~~~~~~~~ d a t a ,
i n c l u d i n g  b l a n k s  and special charac ters .

‘13’ — The fie ld cottains nu~ eric data in
binary format .

‘C’ - The fie ld contains co2rdinate data
in internal form.

‘D ’  - Th e f ield con tains nu m er ic data i n
decimal  f o r m a t .

The default option for this code is ‘C’. Decimal (‘D’)
transaction data may be processed in the POOL language by
either the arithmetic (M NU , MNC , CCN) or logical (MA!., MAC ,
COA) instructicns.

6.2.2 Keyword: CONTROL

Abb re via t ion: CT!.

Example : CCNTRCL PSCTL

Func tion : S

* This keyword is used to specify that a transacticn field
is a control field. The opera nd may be a one- to two-digit
number , to indicate that the transact ion field is a major or
record contrcl field; or it way be a subset control field
mnemonic , which indicates tha t  t he  t r ansac t ion  f i e l d  is a
subset control field for a direct sub set update statement. 

S

For ma in  cr r ecor d con t rol f i e l ds, the number indicates
the sequence in which the transact ion fields are tc be
arranged in order tc compar e the m tc the data  record ID.
The tra nsaction fields assigned the lower se~juence num bers
that hav e an aggregate length equal to the length of the
ma jor data record  control group constitute t h e  major
transaction ccntrol fields; the remaining transaction

43 C H 2
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con t rol f i e l d s  are consider~~d user contrcl fields, and are
used only to ccn t rol the up date seque nce on a given record .

When the control parameter is specified , it ~~~~
immedia tely follo w the field parameter list.

b .2S3 keyword: PICTURE

Abbreviation: PlC S

PlC AA BB B*S (A) NN A (AB) N

F u n c t i o n :

This keybord is used to indica te tha t c h a r a c t e r  or
p r o t i l~ checks  a r e  to t~ p e r f o r m e d  on a transaction field.
The keywor d should Le followed by masks depicti ng the types
of EBCDIC characters permitted in the defined transaction
field. The PICIURE parameter may only be specified for
aiphameric or decimal transaction fields. Character checks
that may be sp€cifi€d by the masks are Alphabet ic (A),
Nu m e n c  ( N )  , Special (S) , Blank (B), Nonb lank (X) , Non-
special (Y), and no check or universa l ma tch (*) .

A direct test Ici. specitic cha ract~ rs, as opposed to
type s of characters , may be specified wit h a VALUE check , or
by enc l.osing the specitic charac ters in parentheses. The
picture masks , not coun t in g pa ren theses , must  be e i t h e r
shor ter than or equal to the length ot the transacticn field
defined. If a mask is shorter , only the leftmost characters S

of the transaction field will be checked, up to the length
of the mask. The picture mask is terminated by the
occurrence of a blank. Up to 19 masks may be specified in
a PICTUR E parameter list.

6.2.  L~ K e y w o r d :  V A L U E

Abbre via tion: VA !.

Example : VA !. 3 2 T h 8  8192 ..*cd ‘AAb (3 ’ S

CH-2 iij
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Maintena nce error tests. The transact ion tield must be
designated by its assigned ¶1) mnemonic.

Branch on Transaction Val id  (Grou p 1)

B T V A

This instruction branch es to location ‘A’ it all of t he
transaction data passed on specified Ordinary Maintenance
validity tests.

Branch on Transaction Not Valid (Group 3)

BTN A

This i n s t r u c t i o n  branches to locat ion ‘A ’  if  a ny
transactio n fields tailed the specified validity tests.

Transaction Error Log Instruct ion (SODA and CM)

Log Erroneous Transaction Data (Group 23)

E R R  A , E

Fiample - ERR $TRANS ,’THTS IS BAD DATA ’

This instruction is provided to assist the terminal
operator in ccrrecting erroneous transaction data when using
the on—line update capability, Source Data Automation S

S 

(SODA).

h hen this instruction is executed during a SODA run , it
causes the displayed transaction field ‘A’ to be underscored
with a key to the message provided as t h e  literal in field
‘B’. (See the Terminal Processing (TP) cca ponent  vo lume  of
the NIPS 36~ ?FS Users Manu al.) S

When this instruction is executed during a batch Pt! run ,
it causes the message to be printed on the Ordinary
Maintenance error lcg (see section 6.2) . In a combined
Ordinary Maintenance/PCCL logic stateme nt ., this instruction
may be used tc replace or supplement the standard ON error
messages.

a
103 CH-2
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7 .5 Logic St atement Fxam~ 1~’s

The tollowin -j ex~tnpl~~ i f lu : st r  t~~~’ ‘
~~~~~~~ ;.-~t u p  ct. ‘h . ’ F’~

r u n  d*~ck tot uj~~ating th e L~~I ic  ~ t~l tem~ nt L r L ~ .i r y ,  nH t~-
use ot some Ct th -~ POOL Ltn~~u aq . !  in s~~r u ct ~~on ’; . S 7 c’ i on _ ;

9. 5. ~hrou qlt ~~~~~~~~~~ 

~ ~i:e v i i .~ S
~ t l U ~~V a l o f l~

- N F L  1 e ; ic  s ~~~~~~~~
tor the POOL langua ~ e s t,a t e m  ~n t s  C f SC Ct i On S  7 . ~~. 3 t h r o u g n
7. ~. 8. All of t n.’ examples pertain to the ‘ST 3~~~ r il e .
For a d~~scriptio~. of th is  fil , see the ri~tr-oiuct ion ~c Y i l e
concepts volume O L  t h e  NIPS  ~~~ F F ;  U s e i s  Ma n u a l .

.;ll or the sam t le logic st atements , w i t h t h e t:xc~~~~i n
~~t t h e  R a n ge St atcm ent , perforn~ u~ d-t t es w i t h  t r a n~-ac t  ion ~;
ir on ~~ report ‘~?PT 3o~~’. Th~ d it t~:i ent tr~tnsaction f c : n ~a~~:;
wit rt in this report ar~ identifi ed by the l€~ t~ rs ‘A~ thL cug ~.
‘ . ‘ ~ n c o l u m n  1 ot th ’~ transactjcn.

Sec tionr 7 .5. 1 through ~~~~~ illust rate the ~ree-t~~rtua~
z~1S control card , library action ca r d s, a n d  TD cards . 

S

Comm~ nts Card.; ~ r e shcw n in each ot t r ~e 1o~~ic ~~~~~~~~~~~
and explain the functicns of ‘he ~t t t  ~‘m- ~u t  ~~.

Section E. 1 p r c v~~dcs an e~ju ivalent OL¼l in .try rai~~t~-n.u~c

~D or the PCCL st .ttem eat in  sect icu 7 . ~~• r • SE c t  i c i  ~~~~~~~

shows a combination 0 1/POOL logic  s t at e m e n t .

7.5.1 FNS Control Card

The ~o l lo i in ~j F z ~S con t r o l  car’ 1 w o u l d  L e  u se d  to € x ~ cu te  U

t h e  ‘UB ’ icd €  or  FM , to p e i f c r m  up d a te s  f or  t h e  lcg ic
st a t em e n t  l Ur a r y  f or  t h e  TF ST 3 6~ f i l e :

$FIS/L ID, 1ES~ 369

*7. 5.1. 1 L I M I T  Ccntrcl Card

The tollowi n~j card woul d b.~ used when the u~ ei ~a~~ted te
lim i t  a range to all the r’~cords whos e control field , L~~T~-’L ,
was equal to ‘AAA ’.

~~~~~~~~~~~~~~~~~~~~~ cr
~LIMt’,I C I t L , ~T,A~~A /AAS k
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I t  .t l l  r~~cou i~ u~-~ •~~~ i~i ~ ‘ ;.\ ?~‘ h - r e  .t-~sir’d , t t i .’n ~ h .
cen t rol ca rd  ~oul d i~’:

~~1 t T , 1C’ L , N~~T , , ~~~~

7 .5 .  Li ~rary A c t  1011 ~~irii ~ c ~ i i  a ~~
. .‘~L t

~ h— to 1 lcw 1 t I ~J C i  Si ~•C’ ul 1 b.4 u~- .’d t- 0 adi th . . i  
S

2 P 3 ~~~~~ ‘ t o  t kw i5 .. .j  i.e ~~~ t t ~ ~; er ’ L i. t r a r y  . Th~ z. ~ n: ,t c i S

t i~’ld , t o r  t r a n . .a et i o r .~ w i t t t i n  this i- ~~’c:t, is l s~c it ’ -
~ 

S

co l u m n  1.

, •:p r t~~ , 1

~.h i s  c a : d  c cu l d  a i sc  h a v e  t e e n  k u n c ~t ”d as to11o w~

~~~~~~ P T  ~t~~,1-l

~ C ’ W - V ’’t , ~- 1 f l ( e ~L’ ti.an~-.<t~.tiop 1~’ t ~.‘1d j s  o i ly  c’i~’ t y t . ’
, ~ he ‘— 1 . ’ is net required .

7 .~~. Lo~~ic ~;tat .n e Ii t ~‘u~

rht ’ r o llowin .; ~‘~~~~~i ’ ~l 1 u~~~i i t ~ ~~~ er~;~i:~i z ,itic :t e:

~ ~ 1 i. ~ ‘ r a t y ic t i~~n ca r~ , he P ca r i , it • 1 .t ~i .~ .i.~ ~~~
•

.~. t .~~n ~ ‘.: ~ : car d , t u d  t h~ ~~ Ii. i n . t t u ct  io:i c a t  cs ~c:

~x c e F t  i en  lc g i c  ~ t~~~~ a~~nt • Th.~ sa ir~~le s~ a t ’ m e ~~t • ‘L !  e m s
upd a .~~~s with t h e  ‘ A ’  t t a rs tct i on  ~o:aat ~ t t h e  r .~ -er~

PP T “~1’

The t ir s~ cu i~i t o L  t h~’ s a t e~ .’n t  ~~~.; the l ibtar y S I C ~~~~ i O I .

c~.a L .l. rhis card :~k t C j t1 .S t h a t  t h t  ..t ,ttem.~~ i.; t e  b• S

~rm.~nen t ly ad.i d to he l i i ’t a  ~y • t t lse sp- ~~c if  i .‘ -; t h a t
t h e  t a  t e m e~.t w i l  I ~‘.‘rf orm up Lites wit I: • h .’ ‘ ‘ tL tr~~1C 1~~

por t  ‘ Rr ‘ , . i n i  t hat • h. ! i x~ d ia a ~ t itat
t r a n  s i c t  i on  t cm i s  8~ bytes ion i. The t r in~

- ict 1 e’~ d~~e~;
not con u n  a r y vii i ~~~~ data .

‘
~~~~~ ‘ ~~ “ car-is folle~ t ht-’ i i h : a r y  .t~~~i o i  c a r d . t .  i~

L 1~~lti ea . n Or t h L ’t c a r L ~ i.~ u sed  t o  .tssi~~ n i~ n~~m e i  i~~s t ’
t ~ ~ U’s iCt i C i dat ..i i t  1 Is.

10~ ¼’t!~ ‘
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FILE M A I N T E N A N C E  ( fM )

The seccnd and third fields ~p~ city th~ h l j h — e r ¼ t e I
position ano the l o w-o r d er  position of the t r  ir . s a c ior &
tields.

The four th ~ ie .ld is u sed to specit y tha t a
field is a m a j o r  CL uset.~ ce:~t : o l  t i c i d.  In  h t
$~~. C 1 D  is a n a j c r  t r a n s ac t i o n  c o n ’r o l  !i ~l.1 , an I
corresponds to the data record control jroup, ‘i i:’.
is a user transacticn ccntrol field. it i~ not usci i;,
matching a transaction record to a data r~~cor d , bU ’ 1..;
a ssociated w i t h  t he  r e cor d  c o n t r o l  del i to con’rc l  t h e  ru -
process ing  seguon c e .

The fitth field in t h e  TD car d  in d i c a te s  t h ~ t y ~.e OL

data  t h at  t h e  t r a n s a c t i o n  f ie ld s w i l l  c o n t a i n .  ~~ I~~~~S

tra nsaction contains alphabet ic (A) dat a and zoned d€c ima l
(D) dat a only . Insertion of this field is opticnal , with
the defaul t option being ‘P’.

The card tollowiny th~ TE card is t h t  1 i n ua S.~
identitier card , and contains t h e  w c r d  ‘POCL ’ i n  c o l u w A ~s 16-

Comments cards , descr i bing the icyic :: t € n n t ’ .
f u n c t ion , f c l l c w  t h ~ l an g u a g e  i d e n t i f i e r  car-I . r h o  ccmrent ..;

cards are i d e n t i f i e d  by an a s ter i s k  (*) in c o l u m n  ~~ .

The logic statem ent first tests the new r~ cord .~ w i . t c~ b y
using the BNR instruc~ icn . A ne. record will bc .~t’nera tod
by FM when no data record cm be found with a U!C y r c u p  t h a t
matches the contents the $RFCID transaction ti.~ld , in mu ‘A’
transac tion. Whe n this occurs, t he ~zustruct ions a N ..~W~~~ :
will be executed. These instruct icr.s fcrmat a ~:rint line in
the EBCDI C work area and print the line. At the coipleti e~i
or this function , the instructlcn se~1ue nce it ~CV~ j 5;
executed . This seguence of instructions mov es •hE data from
the tra nsacticn ticids to the data r ecord fi-~lds, u~~ir .~ th~
M AL , MAC , and ML. C instructions. The MA t and M~~

’
i n s tr u c t i o ns  ar e used to mov e t h e  a l p h . u b e ~~ic d a t a  t o  t h e
tile recor d, and th e INC instruction is used to neve tI~~’
num e r ic d a t a  to t h e  f i l e  r~~cord.

hh en the MAC instmuc ~ ion at IPV is ex .’cu t  ~~d , ne da ta
t r a i s f e L  w i l l  t a k e  ~ lac .~ i t  t h e  c c n t - ~ u~ ot  t h e  t i
t i~~ld S~R )ME is b lct r .k .  ~hen the ~I N C  ins’rucr ion i~ ex - cu t . .1,
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$ t L ~ : ~ ‘~“~~N A N C E  (FM ) .

no  0 t t  -~ ‘i a us ~ ~‘i . w 11 ta k 
~
. lace if the con en t ot  •

tr~~isa~-t 1 en t io l i  $t is blank.

~he r n ~ i r u c t r o n t - t h at  m o v - ’  th~ r ansactjon 1 a a  tc t he
coordjn t ’e tj elI:. ~);~p T1—u wjj). automaticall y convert the
data to int ernal cootiuna te format . t

,it the CC~~~1CtiCU of •‘x~ cUtion of the data move
uc i .on s , a:. ~D i . n~~t r u ct i on  is  e x e c ut e ~.. r h i s

i~
;a’Luct .io n stcres th~ da te/time Cf the upda te in the data

~iel d LAUD.

t 9L T instruction is .~xecut~ d next. This instruc tion
t - a u ~~, - .; an  exit from the lojic s tat -~~e n t .
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