PURPOSE"

This lesson introduces ybujgdzin3£;ﬁctibn
" data from one area to another. . e

OBJECTIVES - "_'J__3_ Ve

_After completlng the lesson, you Wlll he.a %é'to'do;thé fOllowing:

e Discuss the functlons of the MDVE tructien and its.variations.

e Given a variety of problems, deflne._ﬁe‘datQTand'ché-thé'necessafy

Ainstructions.
e Discuss the function of -the FILL imstruction.

e Given an exercise, code the necess:
in memory to Zeros Or .Spaces..

L

First reading a551gnment for l:sson 101 - Read the informa—

ig

tion about the MOVE 1nstruct‘ on the following .pages.

e
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THE MOVE INSTRUCTION

The function of the MOVE instruction is to transfer numeric or alphanumeric da;
from one field to another field. This instruction is especially useful in
transferring data to work areas.
The field from which data is transferred is called the source field; the field
into which data is moved is called the desiinagtion field. With one MOVE in-
struction, as many as 31 contiguous source fields can be transferred into
another 31 comtiguous destination fields.
Three options are possible with the MOVE:

e No sign

e Non-fill

¢ Rounding

What the data will look like in memory after is has been moved to the destina-
tion field depends on three factors:

e Which of the options were used
® Whether the data moved was defined as numeric or alphanumeric

® Whether the destination field was defined as numeric or alphanumeric

The importance of these factors will become clear as you study the lesson.

Ref: NCR399 SI-0258 - Programming
General Commands - Pub. No. 21
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Coding Format for the MOVE Instruction

uqbding for the MOVE instruction is shown-below.

A A El ] % R ¥
. . A B | €.
REFERENCE [OPERATION| OPERAND | OPERAND : OPERAND | ACTION | N-FIELDS

nnuﬁnnmnmﬁqﬂaﬁﬁﬂmwmﬂnnamaywswm&wuﬁ&gwmmnnn

move la__, . . B .. . |. . . WFENSKD é”_”—)

L

.....

The coding translates as follows:

LESSON 10: THE MOVE AND FILL INSTRUCITONS

In general, the MOVE instruction says, "take the data, starting with the
field mamed in the A operand, and transfer it to the starting field
named in the B operand.” Operands A and B should contain the same type
of data @ecause moving numeric data te an alphanumeric field, or wvice
versa, produces unpredictable results.

The N-fields column designates the number of contiguous fields from

_which data will be transferred.

NF (non-fill) in columns 62 and 63 means, "do not clear the destination
€ield(s) before the move." If you want the fields cleared, leave these

‘columns blank.

NS (no sign) in columns 64 and 65 means, -''do not move the sign of the

source field to the header of the destination field." If you want the
sign moved, leave these columns blank.
e RD (round) in columns 66 and 67 means, "round the data before moving it
to the destination field."
NCR 399 PROGRAMMING COURSE ' May 73

Page 10.03



All MOVE Instructions, except an Alpha source to an Alpha.destination,
utilize a special work area in the Processor memory.

WORK AREA

o m w m = m - m e omr A o owm ue am T T e = m e m e m e m e o e o

~ TN ah " ; /
16 4-bit Characters 16 4-bit Characters
16 Numeric Digits ASSUMED 16 Numeric Digits
DECIMAL :
8 Alpha Characters POINT | (No Alpha)

The following items outline the sequence of processing data through the work
area:

1. Zeros are written into all digit positions of the work area.

2, Data from a numeric source field is aligned on the assumed decimal
point of the work area.

3. Data is moved from the work area according to the decimal location and
length specified in the numeric destination header.

4. If the destination header specifies less digits than the source the
data may be truncated on either or both sides of the decimal.

5. If the destination header specifies more digits than the source, zeros
are moved from the work area to satisfy the length requirements on
either side of the destination decimal point.

Data moved from an alpha source to an alpha destination must have equal field
lengths (to a maximum of 256 characters). This type of MOVE is done directly
between fields and does not pass through the work area. '

If the field lengths are not equal, an internal error occurs and the
ALERT 1, 2, and 4 indicators are set ON.
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LESSON.10: THE MOVE AND FILL INSTRUCTIONS : Page 10.04




The MOVE Instruction With No Options (Numeriq-Data)

First, let's see how numeric data is transferred when the programmer does not

specify any optioms. The coding looks like this:

b | . A e e - A
. A B Ke
REFERENCE | OPERATION | OPERAND | OPERAND | OPERAND { ACTION | N-FIELDS

52 33 34 35 35 37138 39 40 4 42 43144 45 45 47 48 49150 51 52 63 54'.55565?5é'5‘?'60 silez 6364 5 b TR I TOTIILTE

move B B | (2

When numeric data is transferred, it is aligned to.the decimal point of the
field named in the B operand. The rules governing truncation and zero fill,
described in the section on arithmetic instructions, apply here as well. Let's
review the rules briefly: ' :

e Truncation: If the source field is longer than the destination field,
' all excess digits to the left or right of the decimal point

are dropped; for example:
123,46 moved into  NN.N  becomes 23.4

e Zero fill: Tf the source field is shorter than the destination field,
' the unused positions of. the destination field are filled

with zeros; for example:
123 .46 moved inte . NNNN,.NNN becomes 0123.460
Normally — that is, without the no-sign option —— the sign of the source field

moves to the destination field header. -This would happen to our coding example
above because the NS option was not exercised and columns 64 and 65 were left

blank.

FXAMPLES: Moving Data Without the NS Option

~ 123,46 moved into + NNN.NN becomes - 123.46
+ 123.46 moved into - NNN.NN ‘becomes + 123,46
‘In sﬁmmary, the basic MOVE -instruction —- without any options -- transfers data

as shown in the following example. Notice the right truncation, the left zero
£ill, and the sign. ' .

EXAMPLE :
. - 123.46 moved into -+ NNNN.N b_ecomés - 0123.4
NCR 399 PROGRAMMING COURSE | | May 73
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The MOVE Instruction With the Non-Fill Option

To move data in an overlapping sequence (shift data up within a contiguous _ ' '
string), the Non-Fill mode must be specified.

The MOVE Instruction can be used to overlap a string of contiguous fields, if
the Non-Fill mode is programmed. A maximum of 31 fields can be overlapped in
this manner and the fields may be either alpha, numeric or any combination of
alpha and numeric.

A 3 El H - A E] K] *
A, 8 Z .
REFERENCE |OPERATION | OPERAND | CPERAND COPERAND ACTION | N-FIELDS IDENT,

\132425262?282?_30“32 33M3536373Bh404| 42 43 |44 45 46 47 48 49lRn 5 52 B3 B4 55|5s B7 BB 57 &0 &l 6253616566&7536??0?!?273?4?5?5???8?930_
_Moeve 4 . & | WE . | (3l ]
YU N ) _\ ----- S R R S U \

bl

EXAMPLE:
k] F] N o A BB TE]
: ] PRINT| > SI_ 2
PAGE] LINE DESCRIPTION REFERENCE |fenor 0P | 1E0 1L | AtPHA
! £ N NUMERIC [
1 23:456?39mll|2]3i4|5[6|?I3|?202[22232‘25262?2529303|3233343536 I:RSJ'I"W‘H1243“454647484’?505]52535455.565?535[ ;
1 f
I VIVETH 4 3] ] 9
. .
Lol e SIXTY W 6 2 . A
t
L ATHTRIYM_ . 6 2 . ||| ~\
S PN T 3 N B L
I
- R i ~— /—\]
X A A A b | X A +
A B c :
REFERENCE |OPERATION | OPERAND | CPERAND | OPERAND | ACTION | N-FIELDS IDENT.

232435 2627 28 29 30 A1 B2 33 34 35 36 37|36 319 40 4 42 43144 45 4% 47 48 49 (B0 5] 52 52 54 S5I5E 57 63 59 40 &) |62 63 &4 65 bt oM|eB &7 FOTY 12 VR4S T4 7T 78 9 B0

| ADD NINETYSIXTY |1 4[]
/[ ......... . MBVE  SIXTY WINETY . WNF _ 3
MOVE_ _lcurr lcurf | . . | . ..

How memory would look before and after execution of the three instructions

above:
BEFORE AFTER
NINETY  SIXTY  THIRTY®  CURR NINETY  SIXTY  THIRTY  CURR
[#]0040. 00[1J0030.00H[ 0020, 00001000 {H] 0070.00]r[ 0020 00]H[ 0010 00 []0000. 00 .
NCR 399 PROGRAMMING COURSE May 73
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The instructions illustrated on the previous page were executed as follows:

. NINETY was added to SIXTY.

wlooso.00] + | H|0030.00|—[H) 0070.00

NINETY SIXTY SIXTY

As a result of the addition, the 4 destination fields now appear in memory as:

n 1004000 H |0070.00| H 0020.00! u |o0010.00

NINETY SIXTY ~ THIRTY CURR

TY, for a length of 3 fields (specified

The next instruction moved SIXTY to NINE
The result of the move was:

in N-fields), with the non-fil1l option.

H | 0040.00 H ]0070,.00 H 10020.00 H 10010.00 BEFORE

—

. uloo7o00| H |0020.00| H [0010,00| H |0000,00)  AFTER

NINETY SIXTY THIRTY CURR

Notice that the fields shifted one field to the left., NINETY waslreplaced with
the contents of SIXTY, SIXIY was replaced with the contents of THIRTY, THIRTY
was replaced with the contents of CURR, and CURR was zero-filled,

.}
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The MOVE Instruction With the Rounding Option (Numeric Data)

Earlier you were told that you could round numeric data only after multiplica— .
tion or division. There may be occasions, though, when you would also want to

round the result of addition or subtraction before the data is printed. You

can do this by using the rounding option with the MOVE instruction.

Coding for the rounding option is shown below.

A b S ) 3 P b
A B C :
REFERENCE |OPERATION| OPERAND QPERAND | OPERAND ACTION N - FIELDS

B2 33 34 35 35 37(38 39 40 41 42 43 |44 45 45 47 48 49150 51 B2 53 54 55154 57 58 59 60 &1)52 43 64 &5 66 LTIEB 2 TO7I T2 73

— . _|MOVE_ 1A _ B . 1 kD (3]

....................

There is one important thing to remember: the B operand {(destination field)
has to be a different field than the A operand (source field).

Before looking at examples of rounding, let's review the following rules:
1. Rounding can take place only when the destination field has fewer
places to the right of the decimal point than the source field, .

Rounding takes place on the first excess low order digit in the desti-
nation field, '

2. Truncation and zero fill take place to the left of the decimal point,
as explained before,

EXAMPLES:
123,46 moved into NNN,N becomes:
123,46

5 (add five to the first excess digit of the
123,51 destination field)

123,5 (Result of the destination field)
123,44 moved into NNN_N becomes:
123,44
5 (add five to the first excess digit of the

123.49 destination field)

123.4 (Result of the destination field)

°
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123,66 moved into NNN ~ becomes!

. 123,66

5 (add five to the first excegs digit of the
124,16 destination field)

124. (Result of the destination field)
123,5 moved into NN. becomes:

123,5 - .
5 (add five to the first excess digit of the
124,0 destination field)

24, (Result of the destination field)

123.5 moved into NNNNN . becomes:

123.5 .
5  (add five to the first excess digit of the
1240 destination field)
00124, (Result of the destination field)

199,99 moved into NNN,N becomes:
199,99
. : 5  (add five to the first excess digit of the
200,04 destination field)

2000 (Result of the destination field)
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The MOVE Tnstruction With the No-Sign Option (Numeric Data)

Normally, the sign of the source field would transfer to the destination field .
- together with the data., With the no-sign option, however, only the data trans-
fers, not the sign, The sign of the destination field remains unchanged.

Coding for the no-sign option is shown below.

A ¥ FE b 3 T
A. B C
REFERENCE |OPERATION| OPERAND OPERAND | OPERAND | ACTION N - FIELDS

2 33 3435363?383?40*"4243414546_4?434?505I 52535455565?5959606I$263M65666?&36‘??0_-7I?2?’3

MOYE_ 18 =S S Y -

et e o e

The Action column on the data layout worksheet must contain NS in columns 64
and 65. This tells the assembler that the sign must not be moved from the

The number of fields to be moved is specified by the entry in the N-fields
column. The entry must be numeric, right justified and bhe a value from 1

through 31, .

EXAMPIES:
+ 123,46 moved into - NNN.NN becomes - 123,46

- 123,46 ‘moved into + NNN.NN becomes + 123 486
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The MOVE Instruction (Alphanumeric Data)

Once you understand how to move numeric data, alpha data is easy. Most of the
mechanics are the same and the options are fewer.

Unlike numeric data, which is decimally aligned when it is moved, alpha data,
which has no decimal, is moved left justified. That is, the source field (A
operand) is moved into the destination field (B operand) one character at a
time, starting with the leftmost character.

The N-fields column shows the number of source fields to be moved.

The only options available with an alphanumeric move is the NF and NS options,
which are identical to the ones used with numeric data.

Coding for an alphanumeric move is shown below.

¥ * b o o Pl
A B C

REFERENCE

QOPERATION

OPERAND

OPERAND.

OPERAND

ACTION

N - FIELDS

B2 33 34 35 36 37

W0 H 248

k4 45 45 47 48 47

20 5} 62615455

5& 57 'S8 59 &2 &1

62 &3 &4 65 &b &7

85370717273

MOVE._

AR_._

B__. ..

_INFNS. .

D

PR T SR TR TN U PRV SR T S SN T [ R, N IS T TN SN NN, (SN TR S VRPN WU TRV VN JUNNY SO TR U 1 R YR T TR |

NOTE
The source field and the destination field must be the
same length (maximum of 256 characters). If the field
lengths are not equal, an internal error occurs,
EXAMPLE:
JATATONES PPPPYY moved into XXXXXXXXXXXXXXXX becomes

JAIATONE S AP AR AT

Then, turn the page

Review the lesson to this point.,

and do exercise 10.01.

NCR 399 PROGRAMMING COURSE )
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EXERCISE 10.01 ANSWERS

FIELD NAME CONTENTS

L. FLD2 ~002636
2. WORKI . 45000

3. _ELD4 = 0054,

4, AMT +126,

5. SALES ) +0G20

6. - BAL +0000000

7. LINE FRANKOTAMES AR DA RARAA

Continue with the lesson.

EXAMPLE OF THE MOVE INSTRUCTION

Now we'll see how the MOVE works in an actual situation together with other .
instructions. The program will generate two rather simple reports to the

employees' unions. The method we will use is only one of several program-

ming possibilities.

Some general information about the problem is as follows:

e The information comes from employee earnings ledgers and will be read by
the automatic ledger reader.

e The reports will be printed on the serial printer, one report on each
gside of the split platen.

NCR 399 PROGRAMMING COURSE ' May 73
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The report printed on the left eide of the platen should have this format:

. l #r 2"! 3" ‘”l sm
T S INENCRENRCARENSRENET ANNNTNANAE IRRRCRNNRE L
. Vi lolw] [RIEIPJoIRT] 1] [ ] N,
_ ! _ : N
ElMip LiolY EIE slolcls]agi] | AN /
Ninlnie sl dcwirlibly
1
e ik b e e e b b | bt aludn bt xlx ix 11.
LASTJ FiRST’M.I. 3131 - |30l IRiOj48 \
i

The reporf printed on the right side of the platen ghould have this format:

B 9 LI E— (T I F Xt MU 11 V4

- - 3 INRTCNET ;u’fro'ékii - s \: -

Eimipi Lo 1L ELE] HlolvRiS] k KED A iMEovid 1
WianE | 1RD5 ﬂf%.-r \
‘ _ ?wxxxxx;ﬁnxxxxxxxm; 94.5?1 'zﬁ!.?ilﬂ fﬂ.‘?‘i :’
sl Tel alsirf . ] 1y

I% i
P P N I PP SR =y

On the following page you will find the data definitions for the magnetic
ledger. Do mot forget that the data was encoded on the magnetic ledger as part
of another program. Therefore, the came data definitions used during the en—
coding program must also be used later when the ledgers are read into memory.

If not, the data will be read incorrectly.

Now, study the data definitions on the following page and
veread the report formats. When you are finished, continue

with the lesson.
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Flowchart of the MOVE Example

The flowchart below shows only the part of the program that involves the MOVE
ingtruction.

Previous Instructions

——

REF1

S

e

<:: BRE
;)REPZ

CNTL:SPR

MOVE

MOVE

MOVE

PUT:SPR

Additional
Instructions

Compare union code

to 2. If equal, branch
to REPZ, If unequal
continue to REPL.

Ppsition serial
printer to begin-
ning of REP1,

Move name to work area 1
for Report 1.

Move social security
number to work area 2
for Report L.

Move union dues to work
area 3 for Report 1.

Print name, social
gecuritv number, and
union dues on REP1.

NCR 399 PROGRAMMING COURSE _
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REP2

CNTL:SPR
MOVE
MOVE
[ o
Ej PUT: SPR
C-b
Additional
Instructions

Fosition serial printer
to beginning of
Report 2.

Move name to work area
4 for Report 2.

Move regular and over-
time hours to
areas 5 and & for REPZ.

Move union dues to work

area for Report 2.

Print name, hours worked,
and union dues on
Report 2.
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Page 10.17




After studying the flowchart, you should have realized that additional data

definitions are necessary: ’

e Work areas 1, 2, and 3: Consisting of name, social security number,
and union dues

e Work areas 4, 5, 6, and 7: Consisting of name, regular hours, overtime
hours, and union dues

® A constant of 2 to compare with the union code.

- These additional definitions are coded on the next page,

Using the report formats; the flowchart, and the data defi-

nitions, prepare the coding statements which, according to
the flowchart, are necessary to produce the reports.,
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. 3 9 9 DATA LAYOUT WORKSHEET
Prog MﬂVE EXHMPLE Prepared by
= PAPER TAPE FORMWAT CODE Ww Doate
A5 A A k] } 1)_ A ’S:’ VAL
PAGE! LNE DESCRIPTION ' REFERENCE | Y keomd 0P PRNTLL )1 ALPHANU
' o™ [ coL e
: E NUMERIC \
12 3:1 E glylg ¢ 1011 1213141515 L7 18 I'Nﬂnﬁﬂﬁl&ﬂn”n!l33333‘353&1!””*'"4243“5“‘?-‘3”505‘ﬂﬂyﬁﬁygwwslwﬂ
00203 00| NAME ..o oo aL X 2ol | .
A_0boP| S0LT) AL SECURITY NUMBER WAZ_ 11 249
.;0‘?00 UNION_DUES AMOUNT . .. wA3__. N & 39
| P - I NP RIS R L
1200 NAME o o was D200 b ;
it RecuLar_sours . Rg__ M 4 2203 1 . . . . )
1 "180P| 0yERTIME_HOURS ... . . T lwae W 4 Aggol 1V
210P] UNTON_DVES AMOUNT . . el _ M H ZULIR . . R
: D
\ 2400 CONSTANT. 0F z. eonz o 2 ___ﬂ____/
o
i P il Y T N S S S T R T M N S PP 8 - P Y S S T N S
e | i ]
R N . |
- Ce o } o
Coo e
B i ' D
L ) _ e
. A ISP _ e
. ol o i b , N B
.o_ NN _
e R N P 1 A e .\
1 23:455?89|D|I|2I3|'|I§|5|T|3|?n2lnﬂ3‘lsnﬂ“ﬂﬁ3| 31 34 36 3 I7|IE13T A0 41142 43 45 4 pE €15 52 53 54 55 56 67 53 57 60 &1 82 M3
':'.‘.‘,‘:- FEipiB S 171 HCR : STRADEMARK A
When you have finished, check your
answers with those on the next page. _
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ADDITIONAL MOVE INSTRUCTIONS

~Many of the previous instructions have:had variati0ns of one sort or another.
The MOVE instruction, no exception, has -two variations: MOVENA and MOVENB.

MOVENA allows several smaller fields to move into one large field. MOVENB,
on the other hand, moves data from one large field into geveral smaller fields.

There are three things to consider when writing a MOVENA or MOVENB instruction:
¢ The N3 option | |
e The type of datg to be moved
e The lengths of both the source agd the destination fields

Now, to be more specific, we will look at the instructions in detail
with coding formats and examples.

THE MOVENA INSTRUCTTON

Coding Format for the MOVENA

Coding for the MOVENA is shown below.

3 5 N P P S 9
. A B C :
REFERENCE |OPERATION| OPERAND j OPERAND - OPERAND ACTION N - FIELDS

B? 333435 3537383540 4 42434445464748491505I525354551565?5359606[62636465666?6369?0?!72?3

__IMOVENAIA . ._ 8 . |.... .t Ns .| (3]

|||||||||||||||||||||||||

The coding translates as follows:
e In general, the instruction says, "copy the data contents of several
source fields, starting with the field named in the A operand into one

destination field (B operand).™

e The N-fields column gives the number of source fields (A operands) to be
moved.

e NS is the no—-sign option.

Results of MOVENA

When several fields move into one field, the result is a string of characters
without meaning. The value of the combined field lies strictly in the fact that
it saves memory. Up to mow, each data field has required a separate header; a
combined field -- containing the same number of items -- needs only one header.
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EXAMPLE:
Source Fields Destination Field
HDR . DATA HDR DATA HDR DATA DR . DATA
123 4567 89 becomes 123456789

You can see that the source fields move into the destination field one digit
at a time, from Ieft to right. There is no decimal aligmment in the desti-
nation field. :

We said before that there were three important things to consider when writing

a MOVENA instruction: the no-sign optiom, the type of data being moved, and the
lengths of the source and destination fields. We will go into these factors
now in detail.

Using the No-8ign Option With MOVENA

Since the destination field has only one header, the sign of each individual
source field cannot possibly accompany its source data. So, the sign of the
first source field becomes the sign for all the combined fields —— that is, un-—
less the NS option is taken.

1f the programmer uses the NS option, then the sign defined for the destination
field becomes the sign of the combined field.

Obviously, with or without the NS option the programmer has limited ability to
move signs. For this reason, a source field which has the possibility of being
either positive or negative, such as an A/R balance, should not be combined
with other fields. Once combined, there is no way of determianing what the sign
was originally.

EXAMPLES: MOVERA

$ign of First Field Becomes Sign of Destination

[~ 28] (v (G} (e Comel— (=] (sosionss] - [ -] [czomiomen]

No Sign Option {(Sign of Destination Field Retained)

(=) (o5 [ [630) (] () — ) [o0eaesg) -

Destination Field Too Smail Header Clobbered

et
[+ [o20] () [30] (=) [68) [F5] [288) — (7] Followsd by [377] [TZ8E] - [E¥) [ezovange] fiao) [1zzeee]

Oestination Field Too Large - Zero Fi11

. ro Fi
(i) (@20} [ +] (ead] (W] [o60] [W+] [050) ——~[F+] [$599999996655099] - [H +] [0200400600900000 ]
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Determining the Type and Length of the Destination Field (MOVENA)

' Remember —— if the destination field is defined as numeric,; it can contain only
16 digits. So, if you have source fields that are all numeric data but collec~
tively contain more than 16 digits or if any one of the source fields is alpha,
then you will have to define your destination field as alphanumeric.

The size of the destination field and, consequently, the type of field —- nu-
meric or alpha —— is extremely important. The destination field ghould be as
long as the total length of the source fields or errors will ocecur that can
ruin a program.

To determine the length and type of the destination field, follow these steps:
1. First, count the number of digits in the source fields.
9. If there are 16 or fewer digits im the.source fields, then you may define

the destination field as numeric. Define the length of the destination
field as the total number of digits in the source fields.

EXAMPLE:
Sdurce Fields Destination Field
Type Length Type Length
N 3 - : S
N 4 becomes N 12
N 5 ' :

3. If there are more than 16 digits in all the source fields, then define
the destination field as alphanumeric. .If the total number of digits in
the source field is odd, add 1, Divide the total mmber by 2. The
result is the length of the destination field. '

EXAMPLE:
Scurce Fields Destination Field
Type Length : Type Length
N 5 18 % 2
N 6 becomes X G
N 7
Type Length . Type Length
N 6 21 4+ 1 :
N 7 2 ' X 11
N 8 becomes

4, If any one of the source fields is alphanumeric, count the mumber of
digits in all the source fields. Consider an alpha character as two
digits. If the number is even, divide by 2; if odd, add 1 and then
divide by 2. The result is the length of the destination field. See
the example on the next page. ;

NCR 399 PROGRAMMING COURSE. | ' May 73
LESSON 10: THE MOVE AND FILL INSTRUCTIONS . _ ' Page 10.23




EXAMPLE: _ _'JII"
. : i __’
Source Fields Destination Field

Type Length Type Length

X 25 60 + 2

N 5 becomes X 30
Type Length Type Length
"X 25 63 + 1

N 6 2 X 32

N 7 becomes

THE MOVENE INSTRUCTION

Coding Format for the MOVENR

Coding for the MOVENB is shown below.

A P! k] BEE k] X
. : A B C
REFERENCE |OPERATION | QPERAND | OPERAND | OPERAND ACTION | N-FIELDS

B2 33 34 35 36 37|38 3% 40 41 42 £3 |44 45 45 47 48 4950 51 52 53 54 55[54 57 58 59 &0 &I 62 &3 &4 65 65 ST|6R S FO I M]3

—MOVENBA B . NS (r3) @

The coding translates as follows:
e In general, the instruction says, "copy the data contents of one source

field, starting with the A operand, into several destination fields,
starting with the field named in the B operand.”

® The N-fields column glves the number of destination fields (B operands)
the data will move into.

Results of MOVENB

By using the MOVENB, the unintelligible data in one collective field can be
separated and transferred into meaningful, predefined fields.

EXAMPLE :
Source Field Destination Fields
HDR  DATA HDR DATA  HDR DATA  HDR DATA |
123456789 becomes 123 4567 89 .
NCR 399 PROGRAMMING COURSE May 73
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' Like the MOVENA, there are three things to consider when writing a MOVENB
command: '

e The no-sign option
e The type of data being moved
e The lengths'of the source and destination fields

The No-Sign Option With MOVEND

Normally —- that is, without the NS option.—— each destination field assumes
the sign of the source field (A operand). With the NS option, each destination
field will have the sign that is defined in its header.

EXAMPLES: MOVENB

Sign of Source Field Becomes Sign of Destination Fields

o] (ozmeseass] —— (A7) (23] (] (8] (e] (o] - (=] (2] [ (980 (- (O]

No Sign Option {Sign of destination field retained}

(7] [Go050aa)—— (4] (z3) =) (356) (B3] [789) - 3] oz [F=] [0%0] [ 3] (o8]

Truncated source Fleld Too Large {N - Fields = 2} {060 truncated)

|02m406€31—-]|++!@] E{] followed by = [K=} [eze] [ -] [0a0] [k +] [783]

Source Field Too Smatl (N-Fields = 4)

[7=] [620040060] folTowed by * [x] (111 —[E) [728) [(F=] (e8] [E 7} [7eg] LM +]{ 222) -
(-] [oz0) (W) [8a0] (7] [ese] [H -] (2]

Portion of following
Header.

* Contents of Header: 22C0
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Determining the Types and Lengths of the Destination fields (MOVENB)

As you saw in the examples, data from the source field moves to the destination .
fields one digit at a time from left to right. Because of this, there is no
decimal alignment in the destination fields.

A successful move depends on how accurately you allocate space in the destina-
tion fields and how carefully you define the type of data. If you are moving

more than 16 digits or any alpha character, then you have to define the source
field as alpha.

The total defined length for the destination fields must equal the length of
the source field.

One other consideration is extremely important and no doubt vou have already
thought of it. The source field, of course, is just a string of fields with
no differentiating headers. These fields have to be separated properly. So
it is absolutely imperative that the programmer knows how the data was com-
bined; that is, the length and type of each original field.

EXAMPLE:
Source Field Destination Fields
Type Length Type Length
N 3
N 13 becomes N 3 .
N 2 @
13 Total
NCR 399 PROGRAMMING COURSE May 73
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EXAMPLE OF THE MOVENB INSTRUCTION

. As an example of the MOVENB instruction, we will program a routine to verify
account mumbers, commonly called a check digit verification routine.

First, a check digit, a number between 0 and 9, is placed to the right of the
account number. Then a mathematical formula is applied. The formula, called
a modulus, assigns a weight to each digit in the number. Next, each digit is
multiplied by its corresponding weight and the results are totaled.

EXAMPLE: Mod 10

This is a Modulus 10 check digit system. The weights are 1, 3, and 7.

Number 8 0 2 5 74— Check Digit
Weights %3 x1 x7  x3 xl
24 + 0 + 14+ 15 + 7 = &0

The final step in the formula is to check the least significant digit of the
total. TIf it is zero, the number is considered valid, as in the example above.

A1l Modulus 10 systems follow the same procedure, although the weights assigned
may be different. Another system, called Modulus 11, calls for a slightly dif-
ferent approach. ' :

In our MOVENB example, we will use the procedure given above; however, bear in
. mind that there are other ways to verify a check number. Alsc note that our

routine is part of a larger progtam.

Defining the Account Number

The first step is to define the account number. For our purposes, we will
assume that the account number is no longer than four digits, plus the check
digit. The account number is defined on the following page.

Ref: NCR399 SI-0258 - Programming

Programming Considerations - Pub. No. 1
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7 RRE VALUE . - .
REFERENCE [Y [enar] Dp [TRINT[L [ ALPHANUMERIC : s
P COL. | .
E AN NUMERIC i
.32.33 3435353?333‘?.«]“ 42 43 96 45 45 M7 48 49 50 S| 52 63 54 55 B4 57 S8 59 &0 &l &2636‘1:6566676369?‘0_” by k]

AcceTho s ol {1

‘Defining the Work Areas

Next, we have to define the work area for separating the number into individual
fields; that is, we have to put each digit of the number into a field of its
own. Since the number is five digits long, we need five fields, each capable
of containing one digit. The work areas are defined below.

o F] A XM
T PRlNTSS TALLE
REFERENCE 1Y iengtH| DP Lit ALPHANUMERIC
P COL {Elc
E NUMERIC :
/nnnunuwnnmuqu««ﬁawwwmnﬂy%%ywmwuuaﬁg“umwmnn?
Cowed W o [ [ N
t
\ Az N__ 4 ~ N 9
WAa3 . N 4 . e -
! :
W.H.q-: A | N ) ri 1 AL S S Y RS RPN VN FRVPR SNy U Y PR TR Y | ,_E_I_J | el R
| .
Jwas W .o | 11 AT
i ] . . 1
zLJ’__-““\u_- o de ‘““Hha‘;;,;4"’f.—‘H\“\w;;:igrf”’ﬂﬁhhmh“
- - i i

Separating the Account Number

We will use a MOVENB to separate the account number into the work areas. The
coding is shown below.

A 3 A I E b %
A B C
REFERENCE JOPERATION | OPERAND | QPERAND | OPERAND ACTION N - FIELDS

[P2 33 34 35 36 37138 37 40 41 42 43 |44 45 44 47 48 4950 51 52 53 54 55156 57 58 59 40 61|42 63 64 45 68 47|68 9 7O T 72 73

.. IMOVENBlaceTnolWaL . | . | Ns | g
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The MOVENB will start moving digits one at a time from left to right out of the
field called ACCTNO into the field called WAL until the field is filled to its
defined length; in this case, one digit. '

Each field is filled the same'way until all the digits from ACCTNO are trans-—
ferred. Assuming the account number is 8025-7, we find the digits in the work
areas as follows: ' '

- WAL:
WAZ2:
WA3:
WAA:
WAS:

~l L ky OO0

Defining the Weights

‘Next, we have to define the weights. To keep it simple, we Wwill assign the
weights we used in the Modulus 10 example: 1, 3, and 7. Because the account
number is copied from left to right, the weights must be defined in the same
sequence. The coding is shown below.

k. I VAL
1 PRINTL | - ' :
REFERENCE ;LENGTH DP coL L} ALPHANUMERIC.
AE - -
E N NUMERIC R
Bz 13 3435363?38394Q4I 42434445%.4}'434?50&5253545556._5753-5?50!;1'626364.565666?-6369?01172?3
WGHlT-lil 1 :J I [ - .31 i [ T N [P . ] (] I ..1 1 E bl [P ) I |—1.
. 1 '
WenTa W L
lwrG|H|T;3| N 1} ‘.I -‘ Lt 7- [T TR JR T S .n [ SR T VR YR T | E | —l ll i
. N i
ke I D 1 E R S
WIBIH-T‘E‘ N I} IJ } lllll 1 1 1 1 1. k. ; ||||||||
B
.................... [
Additional Nete
Now we have defined all the mnecessary fields except one —— a constant of zero.

Study the data definitions, co&ing and explanation
of the procedural instructions on the following pages.
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Explanation of the Procedural Instructions for the MOVENE Example

The coding translates as follows: ' ' .

e The MOVENB, as we said before, copies the account number one digit at a
time inte the five work area fields.

¢ The MULTN multiplies each digit of the account number by its weight., It
puts only the least significant digit of the product into the work areas.
You might have noticed that it is the sum of the least significant digits
which tells us if the number is valid.

e The ADDNA adds the first four preducts to the fifth one.

¢ The BRU compares the least significant digit of the sum, which is in
work area 5, to the constant of zero. If the digit is zero, the number
is valid. If not, the program branches for a reentry of the number. A
message might have been typed and sent to the operator stating that a
reentry was necessary.

Continue the lesson with the exercise on the following

page. -

_/. p
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Check your answers with these on the next page.
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EXERCISE 10.02 ANSWERS

- FTELD NAME CONTENTS
1. SELLER +8025,
STATE | 30,
cITY +0331,
2. JOBNOQ . +2579,
UNITS #1229,
TIME +010
3. | PCODE +5154498586220000,

SUMMARY OF LESSON 10

The MOVE instructions glve the 399 programming capabilities normally found in

large computers. Combining and later separating data like codes, rates, and

prices is not only desirable but is sometimes essential for such applications

as utility billing, route control, inveicing, inventory, payrell, and so on. .
No elaborate extra system is needed; even the smallest 399 can be programmed to
combine or to separate data.

This concludes the portion of this lesson dealing with the

MOVE instruction and its variations. Continue the lesson
now by reading the next page, the FILL instruction.
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FILL ENSTRUCTION

At times, it is mnecessary to ensure that an area in memoty has been cleared.
. In other words, filled with zeros or spaces depending on the type of data which
will reside in that area later on. :

For example, you may have an area set up for a table in your program and wish
to clear the table area before building the table. Or, you may be accumulating
totals in several contiguous fields, and prior to an ADD instruction, wish to
£i11} the total area with zeros to ensure the totals will be accurate. You can
imagine the result if a total area had data in it prior to the first ADD in-
struction. The result would certainly not be the result expected.

Purpose

The purpose of the FILL instruction is to zero-fill or space—fill one field or
several contiguous fields. Consider the following illustration:

* A R B ' ¥ALUE A
] PNt
REFERENCE |Y | .enoTH| DP L ALPHANUMERIC IDENT.
P COL. [Ela
E N NUMERIC ;
232425262‘_7282?303[32333435353?333‘?404!42434445464?43ﬁ505|52_95455555?535‘?$06|626364555&667&86‘??0?!?2?3?475?67??8??80
........ GRIOTIN . 6 2/ 60 || . .
| GRTOTZN 260 . .
[ BRTOTON_ 8 2701
—_ L I_I_QKZQIZ 1— ) 1} ) 1} 1. 1 1. 1. 1. 1 1 1 1 : ||||||||||||||
el i T

E] E] ] o F El % F]
’ A B. . [
REFERENCE |OPERATION | OPERAND | OPERAND .| OPERAMD ACTION N - FIELDS IDEMT.

232425262?232?303I32333435]6373539«]‘”‘12434445464?48'4&‘505I-52535455565"535950&|62636165666769&??07”?273?4?5?677?5?‘?80
_FriL_ GRTOTL . . .. T I Y, . X

Ref: DNCR399 SI-0258 - Programming
.General Commands - Pub. No. 22

Operands
Enter FILL in the Operation column.

The A-operand contains the first reference name of a series of consecutive
fields which are to be cleared. The reference name must be entered on the
coding worksheet left justified and have been previously defined on a data lay-
out worksheet. The reference name might also be the name of one area only.
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The N-fields column contains the number of fields to be cleared. The entry, of
course, must be numeric with a value from 1 thru 999 and entered in the N-fields
column right justified. If the entry has been left blank or contains a value
greater than 999 (e.g. 954), a value of 1 is assumed.

To clarify the illustration on the previous page, GRTOT1 is the first reference
name of a group of 4 contiguous grand total fields. The N-flelds column says
that 4 fields will be filled, and the £111 is to begin with GRTOT1, the first
of the grand total fields. The entire area will be filled with zeros because,
as you see on the data layout worksheet, each field is defined as being numeric.

NOTE

It is important to remember that the area will be filled
with zeros or spaces, according to the type of data defined
on the data layout worksheet. For example, if a field was
defined as X-type data, it would be filled with spaces.
And, if a field was defined as N-type data, it would be
zero—filled.

Conventions

There are several points that you should make note of concerning the FILL
instruction. They are as follows:

¢ DO NOT attempt to clear a redefinition header area. The FILL instruction
does not differentiate between a normal data header and a redefinition
data header and clears the number of fields specified regardless.

e DO NOT include any T-type table data definitions in the number of fields
to be cleared. The table definitions (T-type statements) are only used
as address constants during the assembly and they are not stored in
Memory.

e DO NOT specify more fields in the N-fields column on the coding work-
sheet than what you wish to be cleared., There are several error condi-
tions which could result from the FILL instruction proceeding to an
address which should contain a2 data header but does not. They will cause
the execution of the FILL instruction to halt and alert code 15 to be
displayed on the console. :
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The following illustration shows how the FILL instruction may be used to clear

. a total area when a control break occurs on Store Number (STORET) .
] E A é;“ VALUE A
REFERENCE |Y jenare| DP TV | 41 ALPHANUMERIC IDENT.
P COLIEIG
£ N NUMERIC '
232425262?2829303|_323334353637383‘?404|424344154&4?434‘?50&5253545556_575859606!62&3:54:6566676869707I?2737475?6???8?9I

- DeProIM € 2 9K 11 e
. STORETH @ 2108 || . . . . s
GRTOT M 9. 4128 10 e

.....

* A " A . A A b A
. A B C
REFERENCE JOPERATION | OPERAND | OPERAND | OPERAND ACTION | N-FIELDS 1DENT.

¥2324252$2}'282‘3303[32 33 34 35 36 37|38 37 40 41 42 43|44 45 44 47 49 49|50 5} 52 53 54 5[5k 67 52 59 &0 &l 52 B3 &4 45 GR ST[AE M TOTL 2 TR R TR TY &0

f ....... T
......... A R D T P
YA ~ lpyr  lspr . \pEPTOT. . . lABME .| ._._._._2
[ \prii . \pEprem .. . T

. s S F,}/- — M*._‘ —_\

When the control break occurs on store number, it is necessary to print the
department total and the store total. Following the printing of the two total
fields, they are both cleared to ensure the totals for the next series of
accumulations will be accurate., Notice the Grand Total was not printed nor
cleared. It is to be printed at the end of the rum.

Turn to the exercise on the next page.§
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EXERCISE 10.03

~ GIVEN : ' | .

# X R VALUE . ¥
] pRINT| 1S .
REFERENCE | Yheney P 2L ALPHANUMERIC IDENT.
E N NUMERIC :
23242526272829303[32333435353?353‘?40“42434445464?434?505[52535455565?5859606]62&3&456566676869?0?|?2?3?475?6?7?3?93)
o (LT EMNON__ 5 | RN R B SR
/.M“._._._._._._II;’&MX- 25 I I B |
...... ey W 4 | |
[ PRICEM 6.2 |\ ot A
r

T0 DO .

Write the 399 instruction, including all required operands, to clear each
area defined on the data layout worksheet. Use the coding worksheet below.

A A A E] k| A 3| El
A B C
REFERENCE |OPERATION | OPERAND | OPERAND | OPERAND ACTION | N-FELDS IDENT.

23 24 95 25 27 28 29 30 31 B2 33 34 35 36 27[38 37 40 41 42 4344 45 4b 47 48 49|50 51 52 53 54 55|56 57 5B 5Y 40 &1 [42 43 64 65 &4 4T[0 9 TOTI 2 (7475 76 77 7B 79 40
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After you have finished the exercise, turn to the next
page for the solutiomn.
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Solution to Exercise 10.03 ' . '

A i 3 : g“ ' VALUE 3
REFERENCE |Y [lengTH| DP Pgé'f é | ALPHANUMERIC IDENT.
P 1E{G
£ NUMERIC :
lZS 24 25 26 27 28 29 30 31 [32 32 34 35 36 37[38[37 40 41|42 43 (44 45 45 W47 (48 [49 50 £ B2 B3 54 55 56 57 BB 5% 40 4| 626364:65666?68&9?0?! RRMPE TR
oo JrTEMNON__5 | [ _. i
]
Lo lrTEMMMX 258 | |||~ ;
]
....,..[07.\(‘..#.#.. .' N
]
oo \PRICEWN . 8. 2 |1l N I
A A A k] A A .)I A
A B C
REFERENCE |OPERATION| OPERAND | CPERAND | OPERAND | ACTION | M- FIELDS IDENT.
22 2:} MBI ITMJIAE2 33 34 3536 37| 9 40 4] 47 43 44 45 45 47 42 42|50 5| 52 B3 B4 55|55 57 GA 57 40 &) 52 61 b4 th e ET(SR FFOTN T2 I R T R Y
JEILL . [ITEMNO| . . . e 1
¢ s JELLL \TTEMNM .V NP B |
e e |ELLL_ QTY . RN | ' '
B o JEILL pRICE| | . N 47 @
A H o K] A k] . A — ‘)I‘ -
A B C
REFERENCE [OPERATION | OPERAND | OPERAND | OPFERAND | ACTION | N-FIELDS IDENT.

\22232425262?28293031 P2 33 34 35 36 3738 39 40 41 42 4344 45 45 47 4% 4950 5i 52 63 54 5556 57 55 59 &0 &) 52 63 64 &5 &6 B7IGE 67 TOFI 72 73 (475 76 W7 TR 79 B0

} .............. FILL _ITEMMO . . . .| .\ | i

The four data areas could be cleared to zeros or spaces using the FILL
instruction by either method shown. However, it is much more economical
to use one FILL instruction with a 4 entered in the N-fields. This sgves
memory space and eliminates three coding lines,
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SUMMARY OF LESSON 10

. In this lesson, you have been introduced to 2 instructions which manipulate
data in memory - the MOVE and FILL instruetions. You learned the purpose of
" the MOVE instruction, its several variatioms and related options, and completed
exercises to reinforce your knowledge.

You also learned the purpose of the FILL instruction, how to use it, and were
presented with several examples of where you might use the instruction in a
399 program.

‘Before proceeding on to the next lesson, make sure you thoroughly understand.

the MOVE and FILL instructions. If there is any doubt in your mind, review
the lesson.

Continue in your study guide by turning to the next page

to begin lesson 1l: The Table Imstructions.
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LESSON 11, TABLE INSTRUCTIONS

PURPOSE
This lessoﬁ introduces you to table concepté and table instructions.
OBJECTIVES
After completing the lesson, you will be.able to do the fellowing:
e Discuss the function of the TBLIN, TBLOUT, aund TBLADD instructions.
e Discuss the function of the table definition.

e Given a problem, define the table and other necessary data, and code
the procedural instructions.

First reading assignment for lesson 1l: Study the in-

formation about table imstructions on the following
pages.
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INTRODUCTION

Generally speaking, a table is any system of arranging information for easy .
reference.

A 399 table is defined as a number of contiguous data flelds crganlzed so that
the data can be stored or referred to efficiently.

For example: A telephone directory is a table. Each line in the table consists
of three fields; a name, an address, and a telephone number. This is how the
lines would look in memory: '

. | | |
\ NAME ADDRESS TEL. NO.

j)_ A A ABBOTT _ {(2) 123 PARADISE AVE (3) 347-8695
(@) 8 L ALLEN (5) 456 EASY ST (6) 421-3616
7) R'S BROWN (8) 555 VIP CIRCLE DR  [(9) 777-0342

LR -
N <©
) VT |

Using a pointer, assume that you search through the table for the telephone |
number of R § Brown. You will note that the name R 5 Brown is field number
7 within the table. You then move the pointer to the telephone number
within that line; field number 9. You have now located and have access to

this field. - .

This is the way you search through a table in memory, locating a particular
field. Now, assume this table is in memory and you need to locate R, §. Brown
and print the name, address and telephone number,

First, set the pointer to field 1, A A Abbott, and compare the name R S Brown
to A A Abbott. The result is not equal. Increment the pointer by 3. It now
points to field 4, B L Allen. Compare R S Brown to B L Allen. The result is
not equal. Increment the pointer by 3 again. It now points to field 7, R §
Brown and the comparison is equal.

Because tables organize data conveniently, they can frequently simplify the
programming task. In 399 programs, they can be used for such things as:

e Accumulation of data; for example, sales distribution by amount only;
by account number and amount; or by department, account number, and
amount.

e Storage of constants or rates; for example, payroll withholding tax
rates, utility billing rates, and so on.

These are just a few of the possible uses of tables; there are many more that
vou will discover as you gain 399 programming experience.

Ref: WNCR399 SI-0258 —IProgramming
Tables and Redefinition - Pub. Wo. 1 _
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Defining a Table

. First of all, the programmer must describe or define the table; that is, how
many data fields are required and how many times these fields will be repeated.
For example, the portion of a table shown below organizes all the merchandise
of a department store by stock number.

Stock Numbey Number in Stock "Number on Order
1 9,110 111 ' 000
j 6,924 003 _ 0156

Fach stock number in thig table has two related data fields; number in stock
and number on order. $o, the table actually has three data fields. Assuming
that there are 150 active stock numbers, the table would repeat the three data
fields 150 times. Data definitions for the table definition appear below.

: A E R VALUE |
REFERENCE |¥ heor| OP [TRNVTIL ALPHANUMERIC
P COL [Elg
. . E NUMERIC :

22 333435363}'393‘?404I4\24314454&4?454‘?505!52'_535455555?5359&06?626354:65&6}
4 i

150 .,.....:...]57/

AT BL

i p—

e R

Because there might be more than one table in a program, each table is assigned
a unique reference name; in this case, INVIBL. The type code T tells the as-
sembler that this is a table statement. The length specifies three data fields
whose definitioms follow. The value column tells the assembler to repeat these
data definitions 150 times. Using all the information, the assembler builds a
table comsisting of a total of 450 fields.

Ref: WNCR399 S1-0258 - Programming
Tables and Redefinition - Pub. No. 1
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Accessing trhe Table Fields ) .

To identify and access a table item, the programmer may designate one of the
data fields as a key field. There is no need to search through each field in
the table for a particular item. ;Tables are comprised of groups of related
fields. One field of the group is generally the key field which is

used to identify the group of related fields. The programmer can search.

the table by examining each key, stopping only when the desired key is

found., Tt is then possible to search through the group.

For instance, in our example, stock number is a natural choice for a key field.
To update a specific stock item, the program locates the stock number field
and searches for the right stock number and its related pumber—in-stock and
number-on-order field.

TABLE DEFINITIONS

The description of a table and its fields is entered on the data layout work-
sheet,

Table Description

Shown below is the format for a table description for multi-line tables and
single~line tables.

Z > R R E VALUE \ .
7 5|5 :
( REFERENCE |Yiencr| op [PRNT L1 ALPHANUMERIC :
p CCOL. |Ela
E MAN MUMERIC i
&303] A2 33 34 35 34 37 (38|39 40 41 42‘34445464?434‘?50“5253‘ 54 55 B4 E7 BA 5?&0_&&253&4}65 Gb &7 LB &F FD 7] 7%
\,_&Eﬁﬂmz o) | || (1:250)  CMULTI-LINE TABIES)
- Wl A1) (SINGLE=LINE [ TABLES)
\_/J _--\ [ I: 1

The reference column must contain a unique name and thé type column must contain
a T for table. The length column indicates the number of vrelated data fields in
the table; the value column tells the assembler how many times to repeat the
fields. When the value column entry is between 1 and 256, the length column
entry may be from 1 to 63. If the value column is left blank or contains a

value greater than 256, 1 is assumed.

Table Data Fields - Multi-line Table

Following the table description are the data definitions of the multi-line table
fields. The fields must be defined as either X or N in the type column. Ref-
erence names, print positions and slew codes may be assigned to the. field in the
first line. The field entries must not contain a value in columns 49 thru 73.
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3 ] A AR — : ] .
_ c T prINT| [ 3 . These three statements instruct
- REFEREMCE {Y|enGTH DP L1 )
. _ p oL el / - the assembler to reserve memory
. 13— M for the 2 fields entered in the
\0 41 B2 33 34 30 34 37|38(37 40 41142 43 44 45 45 47 40147 E0 5E 52 B 51\ length column Of the T-Statement
-
\sesTalll 2 | 5 \ 5 times.
\rragz W s | 110 .\
e =1 /_\~)
Aj/ s~

. ]
It is advisable to give the first field in 4 table a reference tag so that one
FILL instruction will clear the entire tablé area.

! W ] ] ] ] ] ¥
: A B C _
REFEREMCE |CPERATION | COPERAND | OPERAND | OPERAND | ACTION | N-FELDS

[z 33 34 35 3 37|33 39 40 4| 42434445%4?48495051525354555:65?53596061 62 63 &4 65 B8 AT|eB &% TO 71 T2 73 (T

el 1 e bl L ] |l I

\
TA§2 .| b 20 )
' /

/

The instruction above will zero-fill all ten fields in SLSTBL. Following the
table description are the data definitions of the single-line fields. The
fields must be defined as either X or N type data in the type column. The
length and value specified in the T statement must be 2. The field definition
statements may contain a reference name, type, length, DP, print column, slew,
sign and value.

Table'Data Fields - Single-line Table

Following the table descrlptlon are the data definitions of the single-line
fields. The fields must be defined as either X or N type data in the type
column. The length and value specified in the T statement must be 1. The
field definition statements may contain a reference name, type, length, DP,
print column, slew, sign and value.

Ref: NCR399 SI-0258 - Programming
General Commands - Pub. No. 22
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An alternate way of describing the same fields as shown on the previous page,
in a single-line table, is illustrated below.

’ 7 K
REFERENICE |Y |enct{ DP | (L1
P COL |E|G
E A NU The length column on a single
FBSD!I323334353637383‘-‘404I4243!4454&4?484?50&52535455/ line table need Only Contain a
\ O BLSTALUT 2 1 l numeriec entry of 1, since this
\ N 5 \ table reference is used only as
[ B ' ' '\ an address constant for the table
----- i = instruction. The number of data
S S 1 P I O A \ definitions that follow is limited
. oA - ,,,,_// only by memory size.
[ Mora2 il /
\ S (
\ i \
\ | W s e\
\......,N..?.ﬁl .,.....\'
Z L LA
Either way, the assembler reserves the . - . ST
same amount of memory for the table. T oriNt| 13
The advantage of the first method is REFERENCE |¥hencT DP am‘éé
that fewer source lines have te be E W NU
written and punched. You can imagine %29303“3'2 33 34 35 3 37(38]39 40 41 4243«45454?484950&5253545555\
the extra worl:c :!.m.rolved in x:rriting the \ SLsTRUT . 4 1.
same data definitions 250 times rather \ N 2 10
than 5 times. ' ——MALLS A oy it iy
o Wesd
The importance of the single-line table, / ISCREWSIM . 4 | 5 {
where the value column of the table I s 2 o .,.\
d?scrlptlo? %s'equal to 1, is that the {:... BoLTs M 2 | 10‘||'|\
filled definitions may contain a refer- \ N 5 ] \
ence name, type, length, PP, print col- A : e b
umn, slew, sign and value. For example, \;—_7/_\%.._ : './/_/\J

the illustrated data definitions describe
a table consisting of 6 data fields, three
of which are key fields, each having a name
and a value. The key fields are account
number, as expressed in the value column;
the other three fields are amount fields.
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TABLE INSTRUCTTONS

The iastructions used to access table items are as follows:

e Table Add instructlon (TBLADD)

1f the program knows the exact location of an item without having to search
for it, then the programmer may use a table add instruction to update the
item directly in the table.

e Table In Instruction (TBLIN)

When the program has found the correct key field and has updated the item,
a table in instruction will move the data from the work area back into the
table.

. Table out Instruction (TBLOUT)

Normally, table data is compared and updated in a work area set aside for
these purposes. To move data out of the table and into the work area, the
programmer issues a table out instruction.

The TBLADD Instruction

A k. A A 2 A A
' A B c
oreRATION | OPERAND | OPERAND | OPERAND | ACTION | N.-FIELDS

m

T8 37 40 41 42434445464?454‘?50“525?51555657585?&06] 62636165&6‘6?655??07|72?3?47%

T BLADDTNAME B___._ (e

|_|_/_ R'_._'::_':; —

(MM

The coding translates as follows:
e The TBLADD instruction says, "add a number of contiguous fields from a
work area (starting with the field specified in the B operand) into a
corresponding number of table fields (specified in the A operand)."

e The A operand contains the name of the table.

e The B operand, or work area, contains the data to be added to the table
field(s).

e The C operand contains a data name which defines the number of the field
4ithin the table to be added. This defined field must be a 4 digit

numeric field with no decimal or print position.

e The N-fields column contains the number of fields to be added (from 1

to 63).
Ref: NCR399 SI-0258 - Programming
Tables and Redefinition - Pub. No. 2
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F] F] F] ; EIE] .
T 5
REFERENCE |Y henior| 0P TCT {i /
E ¥
}DBI [2 33 34 35 36 37(38[3% 40 41 4243«45454?‘4849505|/
/  frasLe M 3 3 |
g N 4 2 = \\
,d_.ﬁl_g. ,,4 y This is a multi-line definition. The
K2 | ..A;QL,. number of fields for each item in the
o ) table is 2. The 2 fields will be
/ POINT W repeated 3 times in the table,
o i e
\h "
o | * A El " El
A 8 c
REFERENCE |OFERATION | OPERAND | OPERAND | OPERAND | ACTION | N.FHELDS
2 3% 34 35 26 37|3E 37 40 41 AZ 43 44 45 45 47 48 49[50 K| B2 £3 54 o5 B4 B7 58 57 &0 B |62 £ &4 55 &b &T[68 59 70 71 T2 7174
\_,_._._._L'.Bj.asm PorNt |1 2\

The above instruction (TBLADD) adds data from WK1 to field 5 within the table,
for a length of 2 fields. WKl adds to table field 5 (15.00 + 25,00 = 40,.00) ;
WK2 adds to table field 6 (1000.0C + 0500.00 = 1500.00). The data field
referenced POINT, points to the field location within the table,

The illustration following shows the contents of WK1, WK2Z and the table, before
and after the execution of the TBLADD instruction.

2. %
&
% BEFORE % AFTER
{TABLE) (TABLE) (POINT)
\T) HOR[ 10.00 [2) HOR[ 0120.00 1) HDR | 30,00[(2) HOR | 0120 00 |HOR| 0005 |
(3) HDR| 25,00 &) HDR| 0305.00 [3) HOR | 2500 (&) HDR | 0305.00
- FLDS 5 & 6
() HDR| 15,00 [6) HDR} 050000 5) HDR | 40.00|(8) HOR | 1500, 0023
AY
y &
WORK AREA WORK AREA
(WK1) (WK2)
- [ nor [25.00 [ WDRT 1000200 | |__HOR [ 25.00] "HOR] 1000.00 | .
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The TBLIN Instruction

A H * b ] A A H
A B C
REEERENCE |QOPERATION| OPERAND | OPERAND | OPERAND ACTION M - FIELDS

3 34 35 34 3T{38 % 40 41 42434445%4?43495@5|52535455;56_5758'5‘?60“ 5263&1.6.5655?6»369?07|?2?37475X
. < (163 l

. |TBLIN JTNAME B__ e LSRR
U S SN DU s S 1Y
T T b

The coding translates as follows:

The TBLIN instruction says, ''move a number of contiguous fields from a
work area (starting with the field specified in the B-operand) into a
corresponding number of table fields specified in the A-operand."

The A operand contains the table name.

The B operand, or work area, may contain numeric or alphanumeric data
and contains the data to be moved to the table field(s).

The C-operand defines the number of the field within the table. This
field must be a &4 digit numeric field with no decimal or print position.

The N-fields column contains the number of fields to be moved (from 1
to 63).

REFERENCE |Y [ienictH] DP Pcmc:f L[]
: S The number of fields in each item
a1 B2 33 34 36 3 37|6lay 40 41 {2 43 {84 45 46 |57 lea [49 50 51 52 of the table is 2, as specified in
_ the length column. The 2 fields
_TBLREFY.. 2 . | .. < A \ will be repeated 3 times, deter-
,,,,, N__ 4.2 . \ mined by the entry of 3 in the’

value column of the T-statement.

This is a multi-line table defi-

s -
3
S

/ nition.

| P I I I e i
-2 i
~
| o
3

€

=

¥
NN

s 5 [

|

{

S
""" T T
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3 3 ] 5 1 ] 5] ] ' .
A B o

REFERENCE |OPERATION | OPERAND | OPERAND | COPERAND ACTION | N-FIELDS

33 34 35 35 373k 39 40 41 42 43 |44 45 46 47 4B 47|50 5| 52 53 34 55|56 57 OB B9 &0 A1 |62 43 &4 55 65 6T(8E £ O 71 72 73 |74[Ts 7

1
..... TBLIN TBLREFWKY . PNTR [ . | .2} ]
Zé:::j:**”—-_‘h“‘~¢;ﬁ;;;,,éf’/’_—-ﬁ“‘ht:::j:;:ﬁ”’f'_ﬁh““*://

The above instuction (TBLIN) moves data from WK1 to field 3 within the table,
for a length of 2 fields. WK1 is moved to table field 3, WK2 is moved to
table field 4. The data field referenced PNTR, points to the field location
within the table. '

The illustration following shows the contents of WK1, WK2, and the table, be-
fore and after the executiom of the TBLIN instruction.

2, BEFORE 4, AFTER
© {TBLREF) Ao (TBLREF) (PNTR) : .
(_3' fr 2
T 1000 ¥ hTo120.00] NV R T10.00 @ w ] o1z0.00 [ 1 Jooos,]

4 L
@ D 4l 25,00 @ W {0305,00 et 9000 W uioao ool mos3se
o @*// CHANGED

8) Hi{ 15,00 5 H | 0500,00 H | 15,00 §2 H | 0500 ,00

WORK AREA WORK AREA
(WK1) (WK2) {(WK1) (WK2)
[ W ]90,00 [ [0470,00 | [ W[90,00 [H]041000 |
NCR 399 PROGRAMMING COURSE . ' May 73

LESSON 11: TABLE INSTRUCTIONS Page 11.10




The TBLOUT Instruction

E] El ER T E] El E]
A B C
EFERENCE [OPERATION | OPERAMD CPERAND | OQPERAND ACTION | M-FIELDS

!I—bz 3334 35 36 37I3E 3 40 41 &2 23|44 45 44 47 43 49|50 51 52 53 54 555&5?‘5855‘60& 62 63 &4 £ &6 GT|6R £3 7O 71 ?ZTS?A
ITBLOUTIINAME (B . . L& e
f |l —I—| forr= =" __‘L“‘. ! ) | W, P} /._,..-——-4 | J—— ] 1 —t 1 ] ] ——!.

The coding translates as follows!

e The TBLOUT instruction says, "nove a number of table fields into a corre-
sponding number of contiguous work area fields, starting with the work area
field named in the B operand". '

e The A operand contains the table name.

e The B operand contains the data moved from the table.

e The C operand specifies the number of the field within the table that will
be moved. This field must be defined as a 4 gigit numeric field with no
decimal or print position. The contents of the table fields are not changed
by the move.

e The N-fields column indicates the number of fields that will be noved (from
1 to 63).

NOTE
In order to move data into or out of a table, the length
of each work area. field should be equal to the length of
each corresponding table field; otherwise, errors will
QCcCcur. ’
Ref: NCR399 SI-0258 - Programming
Tables and Redefinition - Pub. No. 2
NCR 399 PROGRAMMING COURSE ' May 73
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A %l A ; g)l
REFERENCE |YLeucr| DP ?QT Ll
E N Ny
\SOSI32333435363?353?40‘“4243«45454?484‘?505|52535455) : ’
/ The number of fields in each item
\*icﬁhﬂﬂ'1.' = S of the table is 2, as specified
B N__4 2. B in the length column. The 2
J N elad fields will be repeated 3 times,
/.. o determined by the entry of 3 in
- Y R the value column of the T-state-
( R "4'2"' ' ""'\ ment. This is a multi-line table.
\, CREZ N
\ Poiren 4 | [ .
L/—F’_‘-‘-“{I 1. 1. 1. 4‘/
e
A A A b A H o Fi

A B C
REFEREINCE |OFERATION | OPERAND | OFERAND | OPERAND ACTION | N - FIELDS |

*I 323334‘353&3?3839104[424344454647434‘?505I525354555657535‘?606?6263&466666?&86??0?|?2?37475767

Il [rBLouTTALMAMwkL . PosnTd . | |/

The previous instruction (TBLOUT) moves data from field l, within the table,
to WK1 for a length of 2 fields. Table field 1 is moved to WK1, table field
2 is moved to WK2. Data field referenced POINTR, points to the field location

within the table.

The illustration following shows the contents of WK1, WK2, and the table, be-
fore and after the execution of the TBLOUT instruction.

“, BEFQRE %, AFTER
v (TBLNAM) 0 {TBLNAW)
1> (33 T 3 (POINTR)
7 H] 10,00 |~/ H]0120,00 T H 10,00 H]0120,00]  [H 0001,
e D $76 D
S H 190,00 H | 0410,00|<® H | 90,00 H | 0410,00
9 440,00 [© 4 1500,,00 ® 40,00 [ u|1500,00
WORK AREA WORK AREA
(K1) (WK2) (WK1) (WK2)
[ To0.00 [H Joat0,00 ] [ #[10,00 [ nJor20,00 |~HKI S HKZ .
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TABLE INSTRUCTTONS

. e TABLE {(General)

The following are restrictions and options on the TABLE instruction:

e Pointer length must be & numeric with no decimal point.
e Pointer value must be from onme (1) to 7999. All others invalid.

e Table field size determines the number of characters moved into or
out of table.

o IBLIN
The following are restrictions and options on the TBLIN instruction:
e Data is aligned according to decimal position of table field.
e Work area size versus table fiéld size.

The following illustration demonstrates the vesults of the TBLIN imstructions
using different field sizes.

work Area Smaller than Table Field
WORK AREA TABLE FIELD (Before) TABLE FIELD {After)

+fR +] (5 +] [Tg3a}]——1H +][G59999999%9] = [ +} [CoTz3age7A2]

+ Contents of Work Area Header: 63C0
* Contents of Following Header: A2C0

Work Area Larger then Table Field
WORK AREA TABLE FLD (Before} TABLE FLD (After)

e Pz I e B ) R e [ 3

NCR 399 PROGRAMMING COURSE May 73
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e TBLOUT .

The following are restrictions and options on the TBLOUT instruction:
e Table field size versus work area size

The following illustration demonstrates the results of the TBLOUT instruction
using different field sizes.

Work Area Larger than Table Field
TABLE FIELD WORK AREA (Before] WORK AREA {After)

LH -} |3356|——-_-—-|H +] ]9999’,‘999| = [H -||003§§0|

Work Area Smaller than Tabie Field - Alert 1, 2, and 8 Lights

Now do the quiz on the following page.
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i. Briefly describe the function of the TBLADD instruction.

2. Briefly describe the function of the TBLIN instruction.

3. Briefly describe the function of the TBLOUT instruction.

4, Briefly describe the length and valué entries of the table definitionm.

NCR 399 PROGRAMMING COURSE May 73
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Check your answers with those on the next page.
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QUIZ ANSWERS

1. Briefly describe the function of the TBLADD instruction.
The TBLADD command says, "add a number of contiguous fields from a work
area into a corvesponding wenber of table fields." In short, the com-
. mand updates one or more table fields.

2. Briefly describe the function of the TBLIN instruction.

The TBLIN command says, "move a number of contiguous fields from o work
avea into a corresponding rumber of table fields."

3. Briefly describe the function of the TBLOUT instructiom.

The TBLOUT command says, "move q number of table fields into a corres-
ponding number of work area fields.”

4, Briefly describe the length and value entries of the table definition.
The table definition specifies how many of the data fields that follow

ave ineluded in the table and the mumber of times these fields should
be repeated. :

NCR 399 PROGRAMMING COURSE May 73
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Continue with this lesson on the

next page by looking at an example
of the Table instructions,

Ref: NCR399 SI-0258 - Programming
Considerations — Pub. No. 2
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EXAMPLES OF TABLE COMMANDS

The following examples have been kept as simple as possible so that you can
learn the table commands without undue difficulty. The first three examples
involve sales distributions and can be considered extensions of the A/R pro-
gram presented in lessons 1 and 2. The last example concerns a tax table.

Shown below is the general layout of the forms used in examples i through 3.

DISTRIBUTION
CODE AMOUNT

REFER | DEBIT | CREDIT | BALANCE CUSTOMER NAME PROOF

Assume that we have the requirements for distributing sales to the various
accounts. Reading from the source media, the operator will post to the A/R
statement and ledger and will then index the distribution code and the amount.
After distributing all the amounts for a transaction, the operator will use

the proof column to show any differences between the amount posted to the indi-
vidual A/R ledger and the amounts distributed.

The following section of a printer layout-worksheet cshows columns added to the
original A/R program to suit our present program.

A4 | & 71, 8"y 9
IBAC iz i 3 E g & B _j/
-~ R’ ‘
AME] || 1 l 0 A\
x _; z 09. LS .
\Q AN
q _’;z q. 1998 {
74.19
P Bl | 13 0]
| L~ ~ ]

Besides the printer layout worksheet, the programmer mneeds an application
definition worksheet which states that a table is needed and, if possible,
which concisely describes the table.

Remove this page and the next page from the workbook.
Study both the printer layout worksheet shown above and the
application definition worksheet before continuing the les-
con. Refer to the worksheets as you read the explanation.
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EXAMPLE L

The first example requires us to distribute gsales to 10 different accounts,
aumbered from 1 to 10. On the previous page is a gection of an application
definition worksheet describing the entries for the sales codes, the amounts,
and other pertinent information.

Now that we have finished the preliminaries, we can start to program the "ex-

ample. Remember, we are not constructing an entire program, only the part that
pertains to a table.

Data Definitions

The first thing we do is define the data. From the printer layout we know we
must define the following fields: sales code, distribution amount, proof
amount, and a total of all distributed amounts. The data layout entries for
these fields are shown below.

% * ’é g“ VALUE . A
REFERENCE |¥ henorrt DR {TRNT|L | ALPHANUMERIC IDENT.
P cot {elg : ,
. WN NUMERIC :
32 33 34 35 356 373837 40 41 42 43 W4 45 45 M7 148 |47 50 5l E2 £3 54 55 65 57 58 57 £0°&) 6263“165&6676369?071 VITAS KT

SCODE N 4 bl N

TSAMIN b 2 e i .
PROOE. N . J-& . B {. . .. . S e
TOTIDISIN . B & ettt N & I
—1__T T~ T~

Notice that the proof amount has a slew code of B. The reason? The proef is
the last column to be printed and the paper will always feed after this field.

Not all the fields are accounted for yet, though. Locking at the application
definition worksheet, sequence 10, we find we will need numeric values of 1 and
10 to compare for valid sales codes. Sequence 10 also says to print an error
message if a code is invalid. A pumeric value of 0 is another necessity; this
will be explained later when we write the totaling routine for the distribution
amounts. '

Although the application definition does mot show it, the total of all distri-
buted amounts will be accumulated during the totaling routine.
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Shown below are the other flelds we just mentioned; the table name is given,
but the table fields are omitted.

X AR VALUE A

y prINT| |3 '

REFERENCE |Y [.encTH| DP coL 'E- 1 ALPHANUMERIC IDENT.,

E W NUMERIC ‘
nnyﬁnnnww«Qﬁuﬁuﬂmwmunﬂaﬁﬁmmﬁmumwﬁs&awmmnnnnnnnmwm
ONE_._ _N__ 1| .| . S .

]
tEer [— 1 la 4 [} 110- T N Y T WY S T N T |_i_|_,_,__|l | [ - () |
ERROR X 13 . | INYALID CODE . . | . . . . . ., .
|
| ZI_E_IKI_O_J__J* N 1 i —l 0 - PO S T | [ r rrrrr E Il ) R
]
SLSTBL { . . | | . s e —
] —
t ) 3 bat. { N T R S PR P S Y _E 1 1 —— ]
j
----- ] ) S N T l_; S PR R S (R | JR
IIIII 1 ] 1 ] i} F 1 1 ; 1 1
.'—\ ——— L - - —: —

. anall : "‘N—n—u/

Complete the description of the sales table and its field(s)

on the previous data layout worksheet. Then check your an-—

swers with those given on the next page.
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Your answers should look like those below.

% A g g“ VALUE A
REFERENCE |Y henarr DP PRI ALPHANUMERIC IDENT.
P COL |ela :
£ NUMERIC i
H? 33 34 35 36 27 3B L 4 47 43 |44 45 &5 47 |48 {47 50 51 62 53 54 55 5& 57 58 59 &0 &1 62&364:65666?636970” RTPAT A TTTATIED
SILISIT|B|LT 1 i 1 1, iuor 1 1 (] 3 Al 1. 1 I. 1. 1 1 1 E 1 I 3 I 1 ¥ k. L I. 1. 1 1 ]
3
P, PR P | N I l'-' -a 1 e o e | e s b b S e e e T 1 ': A b | el ]
¥
1

You might wonder why the table fields are defined as seven digits when the dis-
tribution amount is defined as six digits. The reason is that table fields
will accumulate all the distribution amounts and therefore should be larger
than the distribution amount itself,

Procedural Instructions

Now that we have defined the data, we can go on to the procedural instructioms.

e The Sales Code
Shown below are the instructions necessary for the following:
. e FEntering the sales code
e Comparing for a valid code
e Printing an error message
e Printing a valid sales code
] oA 3 L i > 3
A ‘B C
REFERENCE {OPERATION OPERAND | OPERAND | OPERAND ACTION | N-HELDS IDENT.
nnuﬁnnmwmuQu«ﬁawmﬁmmnsm%mwmwmuaamﬁawwmmnnnnﬁnnmnm
CODERRIPUT . |SPR..__|[ERROR | . . . i S i
ILOOE__ICNTL . iSPR .. | PFP. .| .. b3 —
|__G|E|T| k. KB, | F | srclolDrEI_ . TR SOV Fel el — 1 | J—
] BRL- 1 3 S;c|0rD|E- olNlE-I |l C.G.D:E.R.R 1 J—1. [ P P
_IBRG. .. |SCODE TEN_._ |CODERR : l ]
..... PUT__._|SPR SCODE | .. ___|ABNS . | i
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Notice that the PUT:SPR:ERROR instruction for printing the error message
lacks print edit characters. The reason is that the error message is alpha- .
numeric and any action will be ignored. As a result, alpha characters al-

ways print without symbol. After printing the error message, the paper will

be fed one line because of the slew character for ERROR.

& Distribution Amount

The next step is to enter the distyibution amount and subtract it from the
proof amount. The coding is shown below.

. N A T A N A
. A B C
REFERENCE |OPERATION | OPERAND | OPERAND | OPERAND ACTION | N - FELDS IDENT,

B2 33 34 35 35 37|38 39 40 41 42434445464?484‘?505!52535455565?5359606!62&36465666?_636‘??0?1?2?374?5?6???8??&

e ONTL_JseR | T PEr. | wdl
..__6BP__ |BK09._. |DISAMTIPAPFEDIPRDE | . ||

(RO U SN TR PO N N T S

e SUB__, DISAMTPROOF. |[PROCE. | . I —

R e S

PAPFEOCNTL . FH_ . | .~ | . . Leg . | . A ]

B8R CODE_
SO RN FUUUO BESON I T e

A get-branch-put instruction allows the operator to enter the distribution
amount. If the operator notices that the wrong sales code has printed (even
though it is between 1 and 10), branch key 09 will send the program to the
reference PAPFED where the paper will feed one line and then return for re-
entry of the sales code.

The operator should use the ENTER bar for multiple distributions and branch
key 00 for the last distribution. This coding will be explained later.

¢ The TBLADD Command

The next step is to add the distribution amount to the correct table field.
The coding is shown below, '

X X A Y b A h.|
: A 8 C
REFERENCE [OPERATION | OPERAND | OPERAND | OPERAND ACTION & N-FIELDS IDENT,

2333435363?3839404142434445464?4349505I5253545555'5?5859&0&62!;36465666?686??0”?2?3?4?5?6?7?3??%

..... LBLRADDISLS TBLDISAMTISCODE | . .. 4|

L] ;RN VPO NN TN TR S TN N PO T ) S RN PN NS RS PR, SN S PO N R NN TN PR T |
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The following illustration shows the work area (DISAMT) and the table area
(SLSTBL) before and after the execution of the TBLADD instruction.

o
’?0 /%0

W BEFORE % AFTER
(SLSTBL) {SLSTRL)
U0 T 0000000 XD T 00000 00
té? i | 0000000 .§§2 1 | 00000.00
f%i_H 0000000 éii H | 0000500 EhgﬁGED
3 |
0000000 00000
s/ H 1 00000, &/ ks H | 0000000
S H | 0000000 S | 0000000
, (&1 T 000000 | € 1 T 0000000
D w1 0000000 D T 00000.00
() H i 0000000 _ é%g H | 00000,00
9 3
Y71 | 0000000 = 0000000
L0 1 T 0000000 19701 0000000
?ORK AREA | wo%x AREA
DISAMT) DISAMT)
w1 ooos,.00 | [ w [ 0005.00 |
. (SCODE) (SCODE)
H ! 0003, | H{ 0003, |

The table add instruction says, ''add the DISAMT (distribution amount) to the
sales table. The N—fields column indicates that just one field will be added.
The question now is, "to which of the 10 table fields will the distribution
amount be added?" The answer is given in the C operand, the sales code, which
will have a value anywhere from 1 te 10. For example, if the operator entered
2 sales code of 3, the table add imstruction starts counting table fields be-

- gioning with 1 until it reaches the field represented by code 3. Then the
instruction adds the distribution amount to the third table field. When the
operator enters the next sales code, the table add instruction again starts at
the first table field and counts the fields until it reaches the correct one.
Thus, the C operand is sometimes called the table pointer, or simply pointer,
because it points to the field whose code was entered by the operator.

e The Last Distribution

After an amount is distributed to the table, the program checks to see if
the distribution was the last one for the transaction, in which event it
prints the proof amount and goes to the next transaction.

The coding for checking the last distribution plus the coding given previously
. is shown on the next page.
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. " When the total amount is distributed to more than one sales code (a usual
occurrence), the operator depresses the ENTER bar after each entry except

the last, for which BKOO is used. So, as shown on line 330 of the coding, a
BRION command checks to see whether the operator used the ENTER bar or
branch key 00. If the ENTER bar was depressed, the program goes to the
next instruction (PAPFED), where the paper feeds one line, and then returns
for another sales code and amount. On the other hand, if BKOO was used, the
program recognizes that the last amount was distributed and it branches to
TAST to print the proof amount.

Notice that after the proof amount is printed, the FILL command clears the

proof field before the next transaction is processed. Clearing the field is
necessary in case the operator made an. error in distributing the amount.

e Totaling Routine, Initial Steps

Coding for the initial steps of the totaling routine is shown below.

El 3 k] % A K b %
A B C ]
REFERENCE |OPERATION ! OPERAND { OPERAND i OPERAND ACTION | N-FIELDS IDENT

43 3334 35 16 A7(38 W AQ 41 42 4344 45 4 184?505152535455!565?5359606i&2636465666?6869?0”?2?374?5?6}'??8?930

@ servient Qe oL
'—'I.-—'—-J-—'l_—]_-uﬂLI‘_—i e L } . 1 L. ! ! I - 1. k 1 ] b 1. L. T. d e d
 lmRrow.|BKi9. . |. ... . ToTaL | .. .. _

After the last posting, the operator sends the program to STARTL by depressing
the START key. Then, by depressing branch key 19, the operator sends the
program to the instruction named TOTAL.

The application definition worksheet would nmormally. include a description of
the totaling routine; but, instead of showing the worksheet, we will discuss
the procedures involved. '

In general, these are the steps, as indicated on the printer layout work-—
sheet:

1. The total amount accumulated for each sales code will print in the

amount column. (The sales code and its total will print on the same
line.)

2. When each distribution total has printed, a total of all distributions
will print. This means that each distribution total is added to a

’ total distribution field. (In our coding, this field is called
. . TOTDIS.) '
NCR 399 PROGRAMMING COURSE May 73

LESSON 11: TABLE INSTRUCTIONS ’ Page 11.27




. Totaling Routine, Sales Code

Shown below is the coding necessary to print the sales cocdes,

¥ X A A A X A
A B C -
REFERENCE [OPERATION | OPERAND | OPERAND |. OPERAN ACTION | N-FiELDS IDENT.

32 33 34 35 36 37|38 19 40 4 42 43144 45 45 47 43 4950 51 52 53 54 55154 57 56 59 &0 &) 62 63 64 45 05 6T(6B 69 FOTE T2 V24576 TT TR 79 B0

TOTAL _MOVE_ [ONE . . ISCODE | . SN N S SN

F—

| U N Y DU PO T SN S T | . NN RSN PO RN RN SR S RN JUY R

PRTICDECNTL IsPR_. . | ... | . _leep | __ 43| __
e fPUT . SPR . ISCODE.| . . IABNS. .| .. . _

by G N PR T T W A T TR S| 1 TR NS N RS JSS T N T T S N T S S S TR ST T T

The first command, MOVE, moves the value of 1 into the sales code field. We
do this because while we have to print the sales code together with its
amount, only the amounts are stored in memory, not the sales code. So, we
have to "manufacture" a sales code by moving its corresponding value into
the SCODE field. As we print successive fields, we keep adding 1 to the
SCODE field. Eventually, all 10 codes and their amounts are printed.

e Totaling Routine, Distribution Total .

Having taken care of the sales codes, we now have to consider printing the
amounts. -The coding is shown below, followed by an explanation on the next page,

N A h.| ) A A A A
A B C
REFERENCE }OPERATION| OPERAND | OPERAND | OPERAND ACTION | N-FIELDS IDENT.

B2 333435363?333?40“42434445464?4849505152535455565?5859606I62636455666?68&??07!?2?3?4?5?6???3?90

i ﬁ&LOUTSLSTBLRRDDF oCoDE | | . _. . M. .. ..
o JCNTL SPR._._. { . | . . . IPEP . .. b8l
—4PUT . {SPR_._. PROOE | . . . . _IPRDE | . it

ADD_._ PROQE [TOTIDIS, . . .. . . i .. ———

;;;;;
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Looking over the data definitioms, however, we find that we have neglected
to define a work area for the amount fields. We can remedy this oversight
by using the proof field as our work area since the proof field is the same
size and has the same decimal positions as the amount fields in the table.

The TBLOUT instruction says, "move one field from the sales table into the
field called PROOF." The value in the sales code field defines the field
that will be moved. Starting at table field 1, the table out command counts
each field until, having reached the SCODE value, it stops and moves the
designated field into the work area. The work area is then printed and
added to the total of all distributions. Each amount field is handled the
same way; the table out command starts counting at field 1 and continues
until it locates the number designated by SCODE.

. {(SLSTBL)
(1| H | 00525,50
% (2 | H | 00463,25
(3| K | 00144,80
@ | | 00235,75
&1 1 | 00045,00
H | 00320,40
A
@ v | 00445,60
H | 00022,30
(@ | H | 00404,25
(0 | H | 00333,90
w E] ] N El \ F] c £l E] )Tr
REFEREMCE [COPERATION | (DPERAND | OPERAND | OPERAND ACTION M - FIELDS
133“]5?&37381910-"ﬂ{!“ﬁ«dﬁ“SOEI52‘35455!-55?5!5!6001&ﬂMéﬁMWé@éﬂ’ﬂ?lﬂﬁﬂ (UNE) (SCODE]
TOTAL _|MOVE ._ONE . [SCODE | ... — ~{H[L.]
PRTLDECATL . SPR T TR | 3 TSTINSPRTOCLE . oy 63 coL6S
’ - S P SV A  PRINT SCODE ZER( SUPPRESS
..... . ﬁut_ SPR_._ ISCODE . ABNS_ — SCODE (PROOF)
TALOUTSLSTBLPROOE [SCODE | . . .__..J_—ﬂ'%ulﬁg FI%} T
“enrL ISR = v iliL : P posiTioN spR-col 68 .
) AT JSPR | oo P —
0T . ISPR . |PRAOF legeE | | ——{#]oos25.50] 1. 525.50
: H 453.25
3 144,80
1@) 333.90

As the SCODE is incremented by 1 each time, all 10 fields will print out
as shown.
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¢ Totaling Routine, Last Distribution Total

1t should be evident by now that the program must decide whether the distri- .
bution total just printed was the final one. If it is not, the program '
loops back to the beginning of the totaling routine to print the next code

and amount., If it is, then the program must print the grand total of all
distributions.

The coding necessary to determine whether the final distribution field was
Printed and to print the grand total is shown below.

k] Ao A A El A k] El
A B C )
REFEREMCE |OPERATION| OPERAND | OPERAND | OPERAND ACTION N - FIELDS IDENT.

32 33 34 35 36 27[35 39 40 41 42 43 {44 45 45 47 43 49 [E0 51 52 53 54 BSISH 5F 5B £ 40 41 |62 63 M 55 66 67168 R TO FI T2 TR (T4|FS 7 T FE MY B

. BRE._ SCODE TEN . PRTOT| |
. pboN _ONE . SCODE |

BRI o _PRTE. |
RTOTIONTL PR | | Ipep |~ 67
e {PUT _ BPR _ITeTDIS . PBeE. | 1. ..
..... FlLL moTols 4. ... |

BR. | | T sTeT i

The BRE instruction compares the sales code to 10, TIf the code is less than
10, the program adds 1 to the sales code and branches back to print the next
code and amount. The program continues looking until all 10 codes and
amounts are printed. Then the BRE instruction branches the program to the
reference tag named PRTOT, at which time a total of all distribution amounts
is printed. The fill instruction clears the TOTDIS field.

On the next page you will find the coding for the entire
totaling routine. You might want to study this coding
before continuing the lesson.
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TABLE INSTRUCTIONS EXAMPLE 2

The second example is similar to the first, This time, however, the sales .
codes consist of three digits and range from 100 through 390, Within this

range, there are 30 active codes which are randomly numbered as follows: 100,

103, 105, 130, etc. :

We should not define the sales table as we did in the first example because,
considering all the gaps between sales codes, we would have to define 390 table
fields while using only 30 of those fields for the actual distribution.

5o, the table should contain the sales codes as well as the distribution
amounts. We will define every other table field with a value corresponding to
a sales code. The sales codes will then serve as key fields, thus allowing
the program to search the table for a particular code.

The next pages show all the necessary data definitions and
a portion of the table for example 2. Remove the defini-

tions and refer to them as you read the explanations that
follow.
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Data Definitions

Note the similarity between the data definitions for this example and those
for example 1. We will explain the additional definitions as we discuss the
procedural instructions.

Table Definition

Because we are giving values to fields within the table, we define the table
differently than we did in example 1. The total number of fields must be
entered in the length column. Since each of the 30 sales codes has a related
amount field, we specify a total of 60 fields. Because values are defined for
the tabie fields, we place a 1 in the value column to instruct the agsembler

to build a table consisting of 60 fields, defined in subsequent statements, one
time, :

Beginning with the first table field, we have listed each sales code in the
value column. Each sales code field is followed by its related distribution
field.

Finally, alsc note that to save time and space we have shown only part of the
table.

Procedural Instructions

Shown on the following page are the instructions that allow the operator to
enter the sales code and the distribution amount. As you will see, this phase
of the coding is very much like that shown in example 1.
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] ] F] ] 3 3 ] B . '
A C .

B
REFEREMCE |OPERATION | OPERAND | QPERAND OPERAND ACTION N - HELDS IDEMNT.
BT 33 34 35 36 37|38 37 40 41 42 4344 45 46 47 40 49|50 51 52 52 54 55|55 57 52 59 L0 &) FEY L3 &4 G5 6h GP|uB &% TOZI F2 7R (74|75 TH T FA V9 BO
LODERRIPLUT | SPR . EREeR! . . | |y
PoODE  ONTL . S®R .| | PFO | (A

e REYT__ KB BloDE | . .. R WA I I
..... ORL__. DBCoDE LolMT CoDERY . . | ., || .. .,
_ BRG__ SCobE KUMT hoves | || o

e RuT._kee . SeovE| . news | ||

enre see LT e [ @l

. 886 __ 1BKo9. . DISAMTIPAPFEDPBDE | . R

| N e el R ot .

s e Sy e

BPLED b FH_ . | [ S AR - I I
BR ...l CobE .| . .

e Sales Code ' .

As far as the sales codes are concerned, the only differences between
example 1 and example 2 are the limits that determine a valid code. If the
operator enters a sales code less than 100 (LOLMT) or greater than 390
(HILMT), the program branches to print an error message. If the sales code
is equal to, or falls between the high and low limits, it is printed,

¢ Distribution Amount

Notice that the GBP instructiom is used to enter the distribution amount.

If the wrong sales code was entered and printed, the operator uses branch
key 09 to send the program to the reference PAPFED where the paper will
advance one line. The program then returns to the GET:KB:SCODE, allowing
the operator to reenter the code.

The operator should use the ENTER bar for multiple distributions and branch
key 00 for the last distribution.
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Table Search

Now we come to the major difference between examples 1 and 2. To distri-
bute an amount to its appropriate field, the program must search the table
for the correct sales code. This is shown in the following coding.

A A A A A LBl A A
A B C
REFERENCE |OPERATION | OPERAND | OPERAND | OPERAND ACTION N - FIELDS DEMT.

2 33 34 35 36 37|30 37 40 40 42 43 44 45 46 47 48 4950 5| 52 53 54 55|56 57 58 59 40 41|62 £3 &4 65 66 ST[58 67 FO TN 72 V3 (7475 Vo 77 7 79 6D)

..... MOVYE . [ONE . POINTR . . | . . . ol
SEARCH TBLOVTISLSTRLADEWRKPOINTR . . | . &l .
. IBRE.._._SCODE_CDEWRKYES, . | .| e
_ADDN . MTwas . . POINTR .. . ]

..... BRG POTNT TOLMTOODERR. . | ...

..... g .. | seare | .|| .|
VES__ ADDN. DISAWTAMTIRK | [
[ heiiN ssTeLopEwedporaTR 1 2l

o BuBN  IDISAMTRRAGE |
B N e S~

Looking at the data definitions for the table fields, notice that the sales
code is given for every other field, starting with the first table fleld

The table search must begin with the first field; so the program says, 'move
the value of 1 into the pointer.”

The table out instruction says, "move two fields out of the table into two
work areas.'" The table pointer, which was just set to 1, indicates which
field should be moved out first.

Now, studying the data definitions and the table definition, answer the
following question:

What two fields are moved out of the table and where are they moved to when
the TBLOUT instruction is executed on the first loop through the table,

Write your answer below.
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Your answer should have resembled this: the first two fields are moved out
of the table into two work areas, starting with the name CDEWEK., Sales code
100 is moved to CDEWRK and its corresponding amount field is moved to AMTWRK,

After the table fields move into the work areas, a branch equal instruction
compares the sales code entered by the operator to the code in CDEWRK. As-
sume that the operator has entered the code 103. The branch will not be
taken and the program will go to the next instructiocn.

A value of 2 is now added to the peointer, whose value thus becomes 3.

Next, a branch greater instruction compares the value in the table pointer

to the table location of the last key field. Since there are 60 table fields
and a sales code precedes its amount field, the last code would be in table
location 59 and its amount in location 60. So, if the value in the pointer
exceeds 59, the table search has gone beyond the limits of the table. The
operator may very well have indexed a number between 100 and 390, but the
number does not correspond to a code in the table.

If the table limits have not been exceeded, the program branches back to
the instruction referred to as SEARCH, which is the TBLOUT instruction.
This time, the third and fourth fields are moved into the work area, whose
code (103) now equals the code entered by the operator (103). The program
then takes a branch to the reference tag named YES.

At YES, the distribution amount is added to the work area amount.

The TBLIN instruction moves the two fields in the work areas back intoe the .
table. The value of the pointer is still set at 3, so the fields will ke
placed inte their original location.

At this point you might be wondering what happened to the first two fields
moved to the work area and why we didn't move them back into the table. We
didn't move them back because it isn't necessary to do so. Moving data out
of the table dees not alter the contents of the table fields; only TBLADD
(which adds to a table field) and TBLIN (which copies a work area into the
table) will change the contents.

After the data is placed back in the table, the distribution amount may be
added to the proof amount.

o Last Disgtribution

The next phase of the program checks for the last distribution entry, prints
the proof amount, and ultimately returns to CODE.

Coding for this phase is shown in the next page.
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The coding above is exactly like that shown in example 1.
depresses the ENTER bar after every amount except the last, for which BKOO
is used. BKOO branches the program to LAST.

* * A A b ] El >l |
REFEREMNCE |OPERATION OPEF:\AND OPERBAND OPE!SAND ACTION M - FIELDS IDEMT.
R7 33 24 35 34 37|36 37 40 4] 42 43 |44 4S5 44 47 4B 47|50 5 B2 53 54 55|54 57 58 5% 40 &1 [52 53 &4 &5 64 G7|SB 7 P01 F2 I3 ?475?&7??8?‘?80
. BRION BKeoo ... .. AT e
PARFEDCATL IFH . | o LED 1
L o RBR LODE ]
LAST_ ONTL_ 808 | . .| ... PEP._ | i
PuT . 1SPR . [PRasF| .. . PRCE | ]
..... BRE .. [PPove. ZERD BTART _ N
B FIlL  PRooF | . . _._ A |
h;;;;;:EFk" """"" Qepe || //;;:t
Qe hﬁ\““d::#w’//’f-_‘HH“LMtxiw?’

The operator

 The next two pages show the logic flowchart and all the
coding discussed so far for example 2.

You may want to

look over the logic and instructions before going on to
the totaling routine.
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START1 O

)

ADD KUMERIC 2 TO POINTER.
INGREMENT POINTER TO NEXT
CODE IN TABLE.

CODERR

PRINT OUT 'INVALID CODE'
1F INDEXED CODE IS NOT
WITHIN THE RANGE.

COMPARE POINTR TO TABLE

LIMIT, HAVE WE EXCEEDED
THE LENGTH OF THE TABLE?
IF 50, CODE NOT IN TABLE.

CODE CODERR

BR SEARCH - CONTINUE TO

POSITION THE SERTAL SEARCH THE TABLE FOR THE

PRINTER TO PRINT IN

D%ijca

POSITION 64. CODE.
INDEX CODE AND STORE VES
IN SCODE.

ADD DESTR. AMT TO AMTWRK.
VALIDATE CODE.
COMPARE SCODE TO LOLMT JELIN - MOVE CODE AND
{OHPARE SCO0E TC DATED DISTR. AMT TO

TABLE STARTING WITH FIELD
8R CODERR NO. INDICATED BY POINTR.
VALIDATE CODE. SUBTRACT DISTR. AMT EROM
COMPARE SCODE TO HILMT . PROOF-
{GREATER THAN 399). BRION

WAS BKOO DEPRESSED WHEN
BR CODERR < N DISTR. AMOUNT WAS INDEXED? .
CODE WITHIN VALID RANGE. 0FF | L0 THIS WAS OUR LAST
PRINT CODE, ZERO SUPPRESS .
INSIGNIFICANT ZEROES. LT
POSITION THE SERTAL
PRINTER TO PRINT PAPFED
POSITION 69. SPACE FORMS UP 1 LINE.
GBP - BKO9 RETURN TO CODE
COL. IN CASE OF CODE ERROR. B8 CODE
INDEX DISTRIBUTION AMT AND
STORE IN DISAMT. '

LAST

MOVE NUMERIC 1 TO POINTR.

POSITION SERIAL PRINTER TO
SEARCH PRINT POSITION 79.

TBLOUT - MOVE 2 CONSECUTIVE PRINT PROOF WITH EDIT.
FIELDS, STARTING WITH THE
FIELD NUMBER INDICATED BY
POINTR, FROM SLSTBL TO 2
CONSECUTIVE FIELDS STARTING
AT CDEWRK. .

MOVE ZERO TO PROOF AND
CLEAR FIELD FOR NEXT POSTING.

BR START]

o[HHTo 010

15 CODE INDEXED EQUAL TO
CODE IN TABLE.

YES
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¢ Totaling Routine, Table Instructions

As we said before, the application definition worksheet ordinarily includes .
a description of the totaling routine,.

We will assume that the program will print the table fields as it did in
‘example 1. That is, it will print the sales code and corresponding distri-
bution total on the same line. This time, however, we will not have to
manufacture a sales code because the codes are already in memory. So, the
routine becomes a simple matter of transferring each code and amount out of
the table inte a work area and then printing it. After all codes and amounts
are printed, the grand distribution total can also be printed.

The program gets to the totaling routine as it did in example 1. Briefly,
this means that the operator will depress the START key to direct the pro-
gram to the STARTI:WAIT imstruction at the beginning of the program and then
will depress branch key 19 to take the program to the instruction referred
to as TOTAL.

The following page shows the entire totaling routine,
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e Explanation of the Coding for the Totaling Routine

Notice that after the table out instruction moves the data into the work
area, only one PUT imnstruction prints both the code and the amount fields.
Notice also the lack of instructions for paper feeding and printer posi-
tioning. Looking at the data definitions for example 2, you will find a
print column indicated for both work areas. The amount work area also
defines a oneline paper slew. Defining the work areas this way is per-
missible because they are not printed until the totaling routine. And, we
have thus eliminated three instructions from the routine.

The totaling routine as shown will print all 30 codes and amounts. However,
you may want to print only active codes, in which case you would include an
instruction to compare the amount work area to 0 before printing. This
comparison will prevent unused (inactive) code and amount work areas from
printing. '

This concludes the second example. Continue the lesson with

the exercise on the next page.
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EXERCISE 11.01 \ . .

GLVEN
You are given the following references:

¢ The data layout worksheet on page 11.34 showing the table

e The coding worksheet on page 11.43 showing the totaling routine.

Assume the input run is completed and the following amounts and sales codes
have been stored in the table:

Sales Code Amount
100 0037264
103 0826512
105 0367821
130 03429@0

o ®

Using the information given above, answer this question:

During the totaling routine, which sales code and amount will be moved
out of the table and printed when POINTR has a value of 07?

Write your answer below.
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When you have finished the exercise, check your answer
with that on the next page.
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ANSWER TO EXERCISE 11.01 .

During the tctaling routine, the following sales code and amount will be moved
out of the table when POINTR has a value of 07:

Sales Code: 130  Amount: 0842490

Remember, before the amounts were stored, every other field in the table con-
tained sales codes. So, the easiest way to find the answer is to count down
through the table's data definitions until you reach the seventh definition.

This definition identifies the sales code; the next field will contain the
amount.

Continue the lesson with example 3 on the next page.
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TABLE INSTRUCTIONS EXAMPLE 3

Example 3 is almost the same as example 2. We will again assume a code range
from 100 through 390, This time there are 291 sales codes numbered consecu-
tively; i.e., 100, 101, 102, 103, 104, ete. However, during the survey, it
was discovered that fewer than 50 codes are active during any one posting.

So, rather than waste valusble memory space by defining a table consisting of
all 291 accounts, we will define only 50 cede and amount fields. But, because
we do not know which 50 accounts will be active, we cannot assign values to
the code fields. Also, because the codes will not be updated in any pre-
scribed sequence, they will enter the table in random order. However, the
codes and their amounts should be printed in consecutive order. We will
explain the technique later.

Now, on with the programming.

The following page contains all the data definitions nec-
essary for the example except for the table definition.
Only the table name is given.

Complete the description of the table and the definitions
of the table fieids using the information given above.
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Data Definitions

Notice the similarity between the data
We will explain the additional definiti

Table Definitions

Your table definitions should agree with those shown below, except for the

value that represents the number of repetitions of the two data definitions.

>

definitions for example 3 and example 2.
ons as. they are used by the instructions.

] A ’_c" g’ VALUE A
REFERENCE |Yhenor OP T Tl LL ALPHANUMERIC IDENT.

: P COL. el .
E A NUMERIC |

B2 33 34 35 36 37j383T 40 4 47 43[4 45 45 W7 BT 50 51 52 £3 54 55 E& 57 5B 59 &0 &l 62&3&4:6566&?636‘??0” T7iaps e TT TR Y 2O
' '

leISIIiBIL T 1. Ig.__.I_ T. L. 5'1" 1. 1. 1 . 1. L] _l “““““ : | - -
: 1

1&13 i o ]
. )

1 1 L. 3 1 N I l? ) a 1 1. H L. DJR TR R RN, SN PR S S W PR R RS 1 } 1 1. L. 1 1. i 1. 1. A, |
"'"-' [}

This table description will tell the assembler to build a table of 102 fields ——
51 code fields of three digits and 51 amount fields of seven digits. The

last two fields will not be used during the input run, only during the total-
ing routine. '

Procedural Instructions

The next page shows the instructions that allow the operator to enter the sales
codes and the distribution amounts. This coding is exactly like that for ex—
ample 2, so no explanation is necessary.
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X ¥ A b 8 ERES c ] P . X
REFERENCE [CPERATION| OPERAND OPERAND OPERAND ACTION N - FELDS IDENT. .
P2 33 34 35 36 37(30 39 40 41 42434445464?4849'5051 52 53 54 55|54 57 58 59 &0 &1 |62 &3 &4 G566 BTG I N TI MBI IR TI TR Y B0
CODERRIPUT . SPR . ERRoR | ... 1 | 11
kgua. CNIL_ . SPR_. .| . . ... . PEP | k¥ . ..
..... GET . KB _ SCODE|. __ . { . . | . . .|| . . |
. JBRL _ [SCODE |LOLMT ICODERR .., .| .. 1i{ o
i BRO_._ {SCODE_HILMT |[CODERR .. . | i
. |PUT__ ISPR_.__|SCODE_| . ABNS . |
o JCNTL. ISPR_ | .. PEP_. . | .__ b9 . . .
...... GBP__ _BKDY_._{DISAMIIPAPFED e ]
T Rt = T i W ot .
PRPEEDICNTL. . |FH N I A LEB_ .. b L
N BR . | CODE._
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Tdble Search

field.
sales cede.

Coding for the search

The next program step is to distribute the amount to the correct table
As in example 2, we will do this by searching the table for the right
, shown on the following page, is essen-—

tially like the coding for example 2; the outlined instructions are those we
added to fit our present problem.

The sales codes are stored in the table, but,are ndﬁ'predefined with a value.

Therefore,

out of the table into work areas.
determine if the operater has ent
was not previously stored in the table.
sales code, it is moved into the work area.
operator is not new oY equal to
tinues to search the table unti
1f, after searching the entire table,

table field.

as the search progresses,

There the field

each code and amount, in turm, is moved

is compared to zero to

ered a new code (NUCODE); that is, one that
If the operator has entered a mew
'If the code entered by the

the code in the work area, the program con-—
1 it finds either the right code or an empty

he program finds

neither, it means that the search has exceeded the table limits and that the

program mist branch to CODERR.

Once the correct code'is found or it is established
entered, the distribution amount 1s added to the amount work area.
and the amount are then transferred back into the taple.

that a new code was
The code
Next, the distri-

bution amount should be subtracted from the proof ampunt.

The last four instructions, necessary for the totalihg routine, determine

the lowest and the highest sales codes in the table.

The BRG instruction

compares the entered sales code to the lowest code in the table so far.

1f the code is greater tham the previous low entry,
with the previous high entry to see if it is
the program checks to

these determinations are made,

the final one for the transaction.

NCR 399 PROGRAMMING COURSE
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b | | b ] b | A A 8 ’ h | c | b | A )
REFERENCE OPERATION | OPERAND | OPERAND COPERAND ACTION N - FIELDS {DENT.. ) .
!9303”52333435363?3839404I42434445464?4849!505!52535455565?5859&06!62636455666?6869?07!HTSH?S?&?T?S??EI
el M OVE_ . ONE_. {POINTRL . .. . & NI N
JSEARCHITBLOUTISLSTBLICDEWRKIPOT NT, AP R |
,,,,, BRE CDEWRKIZERO UCODE N A I
. BRE .. ISCODE CDEWRKIYES . B -
..... ADDN__(Two._._. |POINTR .. ..l . |. | ]
e BR6_. . [POINTRTBLMT_ICODERR ... . | N o
o BR_._ ... SERRCHL . .. |.. . .
| NUCODEMOVE. ._|SCODE |CDEWRK . . o
YES__._|APDN_ DISAMIIAMTWRK . ... | .. .. .| .. I ]
..... TOLIN SLSTBLCDEWRK ... | . | ] .
..... SUBN_. PISAMTIPROOF. | . .. | . .. . | .l -
..... BRG .__lcDeEWrKllogsT HT . | - |l .
..... MoVE _[CDEWRKILoEST | . .\ . . .1l o
LI .. [BRL . ICDEWRKHIEST DONE . |. . .11 o
I B N MOVE _CODEWRKIHLEST | . . . T N o
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TLast Distribution

Shown below is the coding for determining if the amount just distributed is
the final one for this transaction. The coding is exactly like that for
example 2. ‘ '

A A A A B ! b
A B C
REFERENCE JOPERATION| OPERAND | OPERAND | OPERAND ACTION | N-FIELDS IDENT,

pz 33 34353637333‘?404I424344454647434’?505|52535455565?535963“6263&465666?6869?0?!?2?374?576??73?‘9&

DONE BRION. Koo | . JLAST | |t
PAPFEDICNTL  IFH_ o o o heg L ML
R o deoDE e
rL.B.i.I‘_. CNTL ISPR. . il eEP | .. .19 .
..... PUT . ISPR_._. PRODF PBLE. .| .. N

. IBRE_._._|PROQF |ZERO sTARTA ol
o PTLL  PROOE | i e
..... e 1. ... ..., |eODE i .. ..

‘Totaling Routine

Farlier we mentioned that the totaling routine should provide a means of
printing the code and its amount in sequential order. (Remember that the
codes are in random order in the table.) This means that the program will
have to search the table to decide which code and amount it is supposed

to print next.

The program gets to the totaling routine as explained in the previous
examples. :

Turn to the next page where you will find the coding for this exercise.
Following the coding, is a picture of memory as Steps 1 thru 9 are executed

five times in search of the lowest code number in the table. Use the coding
to help you step through the instructions, one by one, with values.

Note that the last two fields of the table must be zeros for this table -

search to be effective.
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{SLSTBL}

i} 210. 1@ 0040000

. D {199, |® u| 00z00_00

OME ® u| 0010000

D 41 250 |®© 1| 00300-00
i1 000, [29 [ 00000, 00

STEF # FPOINTR COEWRK BRANCH? OKELES LOEST SELECT
STEP 1 )
157

- 2D
3RD
4TH
5TH
STEP 2 CDEWRK
15T
2HD
IR0
4TH
5TH
STEP 3

15T no
WHEN A CODE OF ZERQES 1S
ZND (w0 ] ENCOUNTERED, “SELECT' WILL
3RD [ w0 ] : CONTAIN THE FLELD NUMBER
. (w0 ] OF THE LOWEST CODE IN THE
TABLE AND LOGIC WILL
5TH STEF 10 ADYANCE TO STEP 10

STEP 4
15T
2ND
3RO

4TH
5TH

STEP &

13T
2HD
3RU
4TH
STH
STEP &
ST
ZHD
3RD
4TH
5TH
STEP 7 SELECT
15T
2ND
3RO
ATH
5TH
STEP 8 POTRTR
15T
2HD
3RD
4TH
5TH
STER & BRANCH
15T
2
3RD

4TH

. 5TH
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(SLSTBL)

H | 210. @ H | 0040000 .

TABLE QuT -
—=D 4 199 | @ 4

00200_00
FIELDS 3 AND 4

(:) HI 350, (:) H | 0G100,00
@ K| 250~ H | 00300~00

® H | 000, @ H | 00000, 00

STEP # | CDEWRK | AMTWRK |SELECT |  PRINT HIEST | BRANCH?| ONLES| LOEST| TOTDIS
STEP 10| 199. | 00200.00 _
STEP 11 199  200.00
| sTep 12 . - 000200_00
STEP 13 350, NO "
STEP 14 199
STEP 15 IR 200 _
STEP 16 ' 390,
STEP 17 STEPT

After the routine referenced FIND has located the lowest code number in the
table, transfer of control is given te the routine referenced FQOUND.

The above illustration shows a picture of memory, and the printout of the
lowest code and its amount as execution of Steps 10 thru 17 take place.

NCR 399 PROGRAMMING COURSE ' ' _ May 73
LESSON 11: TABLE INSTRUCTIONS : _ Page 11.58




. Before we begin, take note that the technique we are about to describe is
only one way to primt a random table in sequential order.

Lines 30 through 270 on the coding worksheet will direct the program to
search the table for the lowest code., When the code is found, its table
iocation is transferred from the first table pointer to a secondary pointer
called SELECT. When the program has searched the whole table or has found
a gzero field (remember, the entire table may not be used), it branches to
the reference called FOUND. There the TBLOUT instruction moves the lowest
code and its amount, as determined by the SELECT pointer, out of the table.

The code and amount are then printed and the amount is added to the

total of all distributions. WNext the program compares the code just printed
with the highest code in the table. Tf they are equal, the totaling routine
is finished. If they are mot equal, the program branches back to TOTAL
where it begins to search the table for the next code. This process con—
tinues until all codes and amounts are printed, at which time the grand
distribution total is printed and the program branches back to STARTI.

This concludes example 3. Continue the lesson with the

exercise on the next page.
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GIVEN

EXERCISE 11.02

You are given the following references:

The data layout worksheet on page 11.350

The coding worksheet on page 11.56

Codes and amounts are stored in SLSTBL in the following order:

TQ Do

Using the information given above, answer the following questions.,

Code
Amount
Code
Amount
Code
Amount
Cade
Amount
Code
Amount
Code
Amount

234
0001011
123
0016115
108
0006702
130
0021344
209
0239351
000
0000000

questions refer to the totaling routine.

1. Which code and amount will be printed first?

2.

3.

Which code and amount will be printed last?

All

In which loop of the search-and-find routine will the program locate

code 1087
routine

The program loops through the search-and-find

times before it branches to print the code and amount.

What value will SELECT have when the first number is printed?

What value will POINTR have when the first number is printed?

Briefly state the purpose of ONELES.
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When you have completed the exercise, check your answers

. with those on the next page.
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ANSWERS TO EXERCISE 11.02 l

1. Which code and amount will be printed first? _ Code: 108; Amount: 008702

2. Which code and amount will be printed last?  Code: 2384; Amount 0001011

3. In which loop of the search-and-find routine will the program locate code
108?__loop 8 . The program loops through the search-and-find routine &
times before it branches to print the code and amount.

4. What value will SELECT have when the first number is printed? 5

5. What value will POINTR have when the first number is printed? - 77

6. Briefly state the purpose of ONELES.

To store each code as it is printed. This allows the program to

bypass the code just printed during successive searches of the
table.
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Table Commands Example 4

. Example 4, different from examples 1, 2, and 3, describes a single line table
using unique reference names, print positions and slew code.

’ 7 :mwrggx /
RHRHKEE&WWDPCOLEé A#
E LN NUMERI/
'/2?2829303I323334353&37383?404I424344454&#?484‘?5E|5I52535155563{
(e moal [
K . _NALLS . i 3D 10, .,.r...\
Nl sl Aas [N
\ . SeREwspl . 2 |48 145 )
.M. 5 2 50 _7}
. BoLTS. M 2 | kO 1O _ . . .
{/.... _5 4 45
A I . et R |
“\""--..__,./, --..__/

The assignment of a unique reference name to a field, permits the processing

table using only one print instructiomn.

of that field by other than table instructions.

The assignment of print positions to each field, permits printing of the entire

The slew code, defined in the last field, will space the paper up one line when

the codes and amounts are printed.

Other data definitions needed in Example 4 are as follows:

REFERENCE ELENGTH Dp ng:.T E ? ALP//
E N NUmERIY
#62?232930“32333135363?3835‘404|4243“45-4647.'48‘ﬁ‘505|52535455565?5{
. CODE_N 2 A\
__aar_ N4 N 2\
_______ Two__ N_ 2 2 )
. PNTR N 4. ]
[. o TOTL_ K. & | 19 TOTALS .
r_-‘HH“‘-~,«””f_-ﬁhh“““g
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PXD 3v 4" 5 6" 7 a" .

2 ENERIETIRIE NSRS IRHREN A= AR 3 : o]
gh. 1k R A
o e | |zl giE | (9] 227,008l || Al [ [ 2R qhe
’df .‘"‘\- ”ﬂ h\.\\ ’_,f ...._‘“‘ /”f H""-I.,_.‘
SAMPTLE POSTING:
NATLS SCREWS BOLTS .
23.50
10.50
15.00
5.00
31.25
90,00
20.00
70.00
10 106,25 15 100,50 20 58,50

Each line will print the amount in the proper column and add to the table
“according to the code.

Codes and totals will be printed with one print instruction.
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After the last posting, the operator depresses the START key and Branch Key 00.
The program will transfer to the instruction referenced TOTALS.

Tn summary, it should be pointed out that this lesson introduced you to table
concepts and table instructions. You learned how to define a table on the data
layout worksheet, and how to code the table instructions on the coding work-
sheet, as well as explain the function of each instruction.

You were also provided with several problems in which you were required to
define the table and other necessary data, then code the procedural instruc-
tions.

Table concepts and the ability to define tables and code the appropriate table
instructions to accomplish a given task is very important in the programming
of the NCR 399. If you feel unsure of the knowledge you acquired from the
material you have covered in this lesson or did not do well on the qulzzes,
take the time to go back and review the lesson.

Remember, table concepts and the ability to utilize them efficiently and
effectively in your programs is a must.

Continue along in your study guide by turning the page to
the next lesson. _
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LESSON 12. REDEFINITION

PURPOSE

This lesson introduces the student to the concept of redefining data in an NCR
399 program,

OBJECTIVES
After completing lesson 12, the student will be able to do the following:

e Discuss the purpose of redefinition and explain the entries required for
redefinition of data on the data layout worksheet and the coding work-
gheet.

e Civen a redefinition problem, the student will accurately define the
required data on the data layout worksheet and the necessary instruction

on the coding worksheet.

The reading assignment for Lesson 12

is in this study guide.
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REDEFINITION

At times, in manipulating the data in his program, a programmer may wish to .
use the same area of memory more than once. The programmer may wish to define

data in an area with new data characteristics such as changing the type, the

length, the decimal positioms, the print columns, or, the programmer may simply
- be short of memory and wish to use an area a second or third time,

® Example 1: A data item may be defined as alphanumeric on the data lay-
out worksheet and it may be necessary, later in the program,
to use that field as numeric data.

e Example 2Z: A data item such as name is printed twice on a check, once
on the face of the check (PAY TO THE ORDER OF ...) and once
on the stub of the check (Employee Name). You cannot specify
more than 1 beginning print position for a field on the data
layout worksheet.

e Example 3: A programmer may wish to usé a ptecentage figure containing
3 decimal positions (.052) for a calculation, but print the
same figure with 1 decimal position (5.2).

e Example 4: It may be necessary to conserve memory and use a memory area
containing fields which are no longer required in the progranm.

& Example 5: The programmer might have a program utilizing 2 punch card-
formats used as input to the run. .

The process of defining a storage area in memory as a new area with new data
characteristics, is called REDEFINITION, That is, you are defining the same

area in memory more than once.

Redefinition Data Definitions

The data field definitions associated with a redefinition format statement may
be defined as X or N type data (alphanumeric or numeric data). The defini-
tions may contain reference nmames, but must not contain a value in the value
columns on the data layout worksheet.

In order to understand the entries required on the data layout worksheet for
the redefinition of a field, look at the following illustration.

T F] E] E] A{AM WALLIE
Y PRINTSS
DESCRIFTION RHHHME;mmmDPCOLEé ALPHANUMERIC
£ N NUMERIC |
18 3 100 21314105016 171809 20 21 22 2% 24 25 25 27 18 23 30 31 B2 333435363738394'0.“ 4213444546474849505!52535455555?535‘?60“62636456566
I . L. A L . I e R A L
= ";A"’f'—ﬁﬁh““*i;_L;kf”’#Lﬁh“ﬂu | i I
i e - i
Ref: HNCR399 5I-0258 -~ Programming
Tables and Redefinition - Pub. No. 11 .
NCR 399 PROGRAMMING COURSE May 73

LESSON 12: REDEFINITION Page 12,02




The reference field, in columms 32 thru 37 must contain a valid reference name.
The reference column entry in a redefinition format statement is used as the
. B operand of the REDEF instruction.

e.g. NEW

The type, in column 38, specifies a redefinition format. It must contain an F.
The assembler assumes a type code of X, or alphanumeric, if the type entered is
invalid or left blank. Thus, you would not get the redefinition required.

A numeric value, right justified, with a value of 1 thru 999, must be entered
in the length field, columns 39 thru 41. This length indicates the number of
data definitions directly following the F statement, that are to be included

in the redefinition area. If the length field is left blank or contains a
value greater than 999, the data field is assembled as a normal data definition,
and is not part of the redefinitiomn.

The value field, columns 49 thru 54, must contain, 1éft—justified, the reference
name of the field to be redefined. In other words, the reference name of the
original field.

e.g. OLD

It follows, that once you have completed the F statement, that is, writing the
required entries, you must now write the data definitions for the number of
fields specified in the F statement in the length field, Our example had a 2
entered, so there must be 2 field definitions immediately following.

5 3 E B ; gx VALUE

DESCRIPTION REFERENCE ;LENGTH DP TONLT é | ALPHANUMERIC

[ElG
E N NUMERIC !

712 9 10 LLIZ 131415 06 (7 IS 19 2021 2223 24 25 25 27 20 29 30 31 32 33 24 35 38 37 (3839 40 41 42 43 4 45 46 (47 M0 |45 50 5) 52 53 54 G5 B4 57 G@ B9 &0 &l 6263&456536
b K oo
D X, . e L
Dl N S H e8| . i
D 1

The above example shows 2 data definitions immediately following the F state-
ment. It is also consistent with the 2 entered in the length field of the
redefinition statement, indicating the two fields immediately following are to
ke included in the redefinition area.
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You probably have a question to ask at this point. Where 1s the data item

" which is being redefined, and what are its data characteristics? ' .
5 5 3 IR YALUE
DESCRIFTION REFERENCE | Y [.enGTr| DF P;gT éé ALPHANUMERIC
: P -
E N NUMERIC :
F(&8 F I0IMIZ03 M 05 16 1733 |9 2020 22 23 24 25 26 27 29 29 30 31 32 33 34 35 36 3738137 40 4 42 43 {44 45 44 47 |43 (49 50 5] 52 53 54 55 54 57 58 59 &0 & 626361;6566_
D e LD X 7 ]
I
o i AT R R SO e e e .
]

The original data item, or the data definition being redefined, must precede
the F statement indicating redefinition. Why? Because the tag table is built
by the assembler in source presentation sequence order. And, if you remember
what was discussed in Lesson 2, each reference name is assigned a location in
memory. .In redefinition, the assembler assigns the same memory location to
the field following the F statement as that of the original field.

Look at the following illustration.

B 7 R VALUE
DESCRIPTION : REFERENCE |¥ juenctiy DP F?'CTL I ALPHANUMERIC
EP 5 \,E\,S NUMERIC :
TI|& 7 0001 1213 1415 16 |7 15 |9 20 21 22 23 24 25 26 27 39 29 30 3 52 33 34 36 3% tJBJ‘f‘(lﬂ‘ﬂ42434445464?434’9505!52535455565?539‘?&.6!6263“!6566 .
D] _TAG TABLE | 0D X 7. i i I
- I e S ]
ol ... |{ows | 0100 | . . % P 1 ]
2_|_|...|_|_ ( . s I S N 1 —i —_r I [TV Y T R SO TR S S S J S S T N R I-
= N e s D EW._F 2 | [llow RN
E.—I_..I_.I__I— |N|E.w| ) ) Iol'llzro - CCIOIDIEI x ' -1 1 [N N N O Y A RN SO S | P ) i
o~ I eove | 01007 Amr__ N 5| 2 ¢8| o
> ANT | 0162 [l - — S
B e ot S
oA b L I

The illustration of the tag table in memory points out the fact that the area
to be redefined must be defined on the data layout worksheet prior to the F
redefinition statement.

The reference tag OLD was assigned a memory location of 0100. When the assem-

bler encounters the ¥ statement, it does enter the reference name and the next

memory location into the tag table. Thus, we have NEW entered and assigned a .
memory location of 0120. ' '
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However, notice what took place with the following 2 data definitions. The
purpose of redefinition is to use a memory area more than once, and that is
just what took place. The reference name CODE was assigned an address of 0100
which is the same address as the original field OLD. You are able to see now
why the original field must be defined first. The assembler uses its address
when assigning memory locations to the new fields in the redefined area, and
those are entered into the tag table.

Now that you are familiar with the format of the data definitions, look
at the following illustration which shows how the data headers and data would
appear in memory.

OLD | ; NEW
(CODE) {AMT)

; T
i i .
HEADERI 2 ' (4| &1 im Al @ mi @ | —~—~——~HEADER {HEADER| PP ———
! H i :

0100 0101 0102 0103 0104 0120 0121 0122 0123

When the assembler encounters an F redefinition statement, it creates only the
data headers and associated print positions (if applicable). It does anot assign
memory following the data header, for the actual data. Remember, the data area
was set up when the assembler encountered the original field OLD and is tc be
reused. '

It is important to note here that the assembler has only set up the required

headers and redefine data areas for the redefinition with their associated mem-
ory locations. The actual redefinition, or reusing of the original field, will
oceur when the REDEF instruction is encountered in the program. In other words,

the redefinition will take place when the redefinition imstruction is executed.
All that has been done thus far is to prepare for the redefinition.

Redefinition Instruction

In order to execute a redefinition which has been set up correctly when defining
the data areas, the program must encounter the REDEF instruction and execute it.

k3 k] | A A o El )
A B . C
COMMENTS REFEREMCE JOPERATION | QPERAND | OPERAND | QPERAND ACTION N - FIELDS

Tla 9 EDII1213I4I5l6I?Iﬁkz&z‘i‘mﬂ32333435363?3539404!42434445464?184‘?505!52535455565"535‘9&0“626164ﬁ5666?686?70?17273
. AL REDEF lovD  MNEW . | | |, .2
c DY ' |
c }

e ._J ..... e I —
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The instruction REDEF is entered in the Operation field, columns 38 thru 43,
left justified. This instruction causes an area of memory to be reallocated. .
That is, the beginning address associated with the reference name in the A

operand field is to be reallocated according to the requirements of the headers

from the redefine area specified in the B cperand.

The A operand, in columns 44 thru 49, must contain, left justified, a data
reference name which has been defined on a data layout worksheet, The refer-
ence name must also be the same as the reference name which was entered in the
value column of the F redefinition statement on the data layout worksheet. In
other words, the A operand must contain the reference name of the original area.

The B operand, in columns 50 thru 55, must contain, left justified, the refer-
ence name of the F redefinition statement which has been previously defined on
a data layout worksheet.

A right justified, numeric wvalue of 1 to 999, must be entered in the N-fields
column, columns 68 thru 73. This value indicates the number of redefinition
headers which must be placed in the original data area in memory. The number
of fields specified in the N-fields column must be equal to or less than the
number of fields specified In the Length column of the F redefinition statement
on the data layout worksheet.

When the N-fields count is satisfied, execution of the REDEF instruction
terminates. '

If the N-Fields column is blank or contains a value greater than 999, the assem- .
bler will assign a value of 1 to the N-fields entry.

The REDEF instruction does not generate any new memory storage area. It simply
reallocates an area of memory which already exists.

The following example shows memory before and after the execution of the REDEF

instruction.
NEW
OLD (CODE) (AMT)
i ! I iD
BEFORE |HEADER| 12} @ | @ { & (2} & | @ | @ [~~~~|HEADER|HEADER|PP} A |~
; : : 1 1A
0100 0101 0102 0103 0704 0120 0121 0122

I —

COBE AMT (CODE) (AMT)
i ! ! D
AFTER  [HEADER| @) it HEADER PPi + { o4 o [~~—~IHEADER{HEADER PPi ‘} ——
: 1010/0{0;0; ;A
0100 0101 0102 0103 0104 0120 0121 0122 .
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The execution of the REDEF instruction caused the first header of the redefini-
tion area (CODE) to be placed on top of the header in the original area (OLD).
The data area following the data header, and required by the field is either
zero filled or space filled depending on the type of data. That is, whether it
was defined as X or N type data. Notice, the first placement took up 2 words
in memory.

The second header from the redefinition area (AMI data header) is then placed
in the original area, or redefined area. The print positions are also placed
and that is followed by the zero filled data area following the header for that
particular field. :

The RN-fields count would be checked after each placement and the REDEF would
terminate when the required number of redefinition fields (or data headers)
have been placed in the original memory storage area.

Tn our illustration, the REDEF instruction will place data headers from the
redefinition area into the redefined area until 2 have been placed.

NOTE

It is extremely important for you to note here, that once
the REDEF instruction has been executed, the programmetr
will not be able to use the original data area again un-
less another REDEF instruction is executed to reformat the
area as it was originally defined.

It should be obvious that_once'the data headers from the redefinition area
have been placed into the redefined area, the dzta headers in the redefined
area have been overlayed and the data field(s) are "> longer available in their
original format.

This does not prevent you however, from using several F redefinition statements
to redefine only one memory storage area.

Now, consider the following possibility. What if the original area to be re-
defined, was defined on the data layout worksheet with a length of 67

b A £l 5 T y VALUE
T i SHS
DESCRIPTION REFERENCE |Y [enorr oF PR (L}) ALPHANUMERIC
[ coL [Ele
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