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1,01,00

Sort Monitor

Sense Switch 2

SEDIT
1.US,UI

| Sort Editor

!
' NOTE: SKIPF only used for
| Ist sort of stack
: Skip over E.O.F.
. mark after sort
. b JQQpitOr |
- T Sort, Mo t
(PROUT nocx loac i})é’r
e i'é gmsckey
et ent
Print Routine o i—’.'3 }l}%r
" - edit phase
Print Messages modi})iCations
(PAUSE l L_/
Operator
action pause
~ Action com-~
Print and Halt | pleted
A 4 ~/

Extract last 5 bits
of entry keys to
determine which edi
phase modlific'\t'ons
are to be loade

L

Place name of
modification in pro-
ram List for loading
of edit phase

Entry keys
PPl
Starting gt low
~ order position, test
~ b 12 t nntvﬁlpd }j\igl)er ¢ assoc, mod
I order positjon Ta i i
e fit injic‘at.}rg that fication desired
Lmr urt,icu ar mod.,
l 1§ desSirec

Modifications
Specified

— |
Preparg to rgstore
couRis in C:lll]‘l_l\g seq " Was Prepare counts, Jor
:mglﬂpriogr-:m; lylslt _~ & modification Yes calling .seq'fﬂnd pro-]
<"x1lctg nrc“n“%:o\l‘llgzlsg— specified gl‘élml hs?’i‘i ipm';;,\v ? "
bons s ired fo be loaded incliyling
jons ate desire \ specified modifica-
1008
-
A,
Store counts in asscck 1 .
instructions Set on line print
—Td switch (‘LDOOR) & lst| Sort
pass switch
(LDOOSA) 2

1,01.02




LDOO01 ‘

01, 02, 01 \eset first pass
switch
Load restart sec-
( tion (LDOO8SA)
j ]
Update capacity
count (LD004)

Pv;imf/elo

NOTE: This is the location at which loading of

1.01.02

h to be!
h (program ﬁsaé. each phase is to begin
EP4 { Yes Sense switch Zeroes
Clear sense indica- 6 mn'nngapmr— PR
tors & reset on line On switch (LDOO8
print switc ine printing No to bypass printing Zero out loading
(LDOO08) desired area
LDool ¢
01,0201

Load Edit Phase

System Return (SYSRET) 4,4

Return to basi

.BAS%L}‘_

Job interrupted (Start again) 10,4" Refres
Capacity count

)0
Merge Only 6,4 (LDOO4)
d Phase One (Normal Proceed) 3, 4
PH1
LDOO1

Save Irelocdation
common constant

(LD145)

Set on-line

rint swm:h LD Refresh capacity] [=— . Reset Ist pass Update capac-

08) i Load restart

witeh (LDOO8A - count (LD00E) L JLoac v switch (LDOOBA] L ity count
(LD004)

1.01,03

> monitor

1.0L 01

Print Message
s

Sort

1,01.03

(PROUT { -

Sort monitor
now loading
| phase 1-

Internal sort

7




|

1.01.03

Reset on line print Set on line print Place a 1 in phase
switch switch (LDOO08) indicator (GENPR)
to bypass printing
(LDO08)
LDOOl Y Zeros "
1. 01,
01.02.01 ; L.04 2
Zero out loading
h ort monitor
Load phase 1 now loading area
(lntemal Sort.) phase 2
Phase 2 not Normal -Merge
req'd 3,4 , 4
PH2 .
(PROUT- ¥ s : pool
‘ Set on line Refresh capa ¥ I
print switch \ pa- Reset lst pass Update capa-
(LDOO 8) & Ist city count Load restart ; i
Print Message Eass; switch LDOO4 section switch city count
(LDO08A) ( ) (LDOOBA) (LDOO4)
N J
_1 yes
“ Sense switch
Reset on line print 5 6 Ser on Time srst T
itch 008 n ‘ 1ne pri Place a 2 in phase
switeh (1D ) -—-——-k line printing de- No switch (LDO&) *
sired

bypass printing

indicator (GENPR)
-y

Zeros
LDool ¥ . = ML .
01.02. 01 . —
now loading
Load Phase 2 phase 3

Zero out loading
area
(Merge) Final merge
€ )i , Pad
PH3 Y
PROUT LDOO!
( 4 Z Reset on line ‘Refresh capa- ' [
print switch city count Reset Ist pass Update capa-
. - LDO008) & 1st ) Load restart : city count
Print Message (pass switch (LD004) section switch 15004
(LDOO8A (LDO0SA) ( )
J
_.J yes
Reset on line

print switch

Sense switch 6

Set on Iine print

switch (LD008)

[Place a 31n phuse

indicator
to bypass printing
{LD008) (GENPR)
18108
1LDOOI ¥ 1.01. 04 D
Load Phase 3
(Final merge)

1.01.04

Zero out loading
area




1,01.04

(PrROUT

Print Message

!

Reset on line print
switch (LDOO8) &
Refresh capacity
count (LD004)

Set on linve
switch ( )y

bypass printing

e | ' oy

B W) . S—
‘ Zero out loading
0 LR S—— W
skd P?ilc (see pg. Refresh capacity ares
Load Post processor 1. 01,01 sort +3 count (LDOO4)
Phase
Initiste next sort

Sort
1-A
1.01.01

Zero out next cell
of loudlng area

cells of load
area cleared

Yes

Returm

via
1,4



1.02,01

Sort sub program
binary loader
Calling Sequences
TSX LDOOL, 4
PZE PGLIST,, N
BCIl, Return
D
PGLIST = Address of beginning of list of programs to be loaded
N = Number of cells following lst cell in program list
RETURN = Name of program to get control when loading is com-
LDOO1 pleted.
Initializes
I, Save IR4
2. Zero out info, table &
load list
3. Initialize lcifd list
capacity ce

Y

Place name (retum) of TCP = Transfer Control Point
program to be transferred

to after loading into
"TCP" cell (LD500)

i

Extract location of lst
. word of program list

& save (LDOICY)

9

Extrect number of
cells following origin in

program list & save
(LD002+7)

|

Determine location of
first program riame in
list € save

(LD002+6)

1

Find location iato which
first word is to be loaded|

save to use as increment
for relocation

(LD002+2)

LDOJL

1.02,02



LD009 ‘

Decrement count of cells
following origin of pro-
gram lst (Nfby 1

(LD002+7)

f

Form location of next
entry in program list

LDOI0 ‘

Extract nurhber of pro-
*nm entries for this
/O device (M) 6 sava |

cell (LDOO2+1) & infor-
tgﬁi)on table cell(LD0O2

Extrg® input device
specification (SYSLIB)
6 save in assoc instru-
ction

orm location of las
entry +1 in program list
and save in assoc in-

struction

Extract actual 1/0 unit

control block & save
(LD002+16) decrement

address from assoc unit

1.02 03

102 02

NOTE: This is done to compensate for 2nd word of
program list (1/O word)

NOTE: SYSLIB cell in basic monitor centiains the location of the
origin of the unit control block designated for system -

brary use

No 1/O unit

nit attached [Cannot pro-

as system 1i- cead

brary

’ f
PROUT P (sTopx 2
Press | Return
Print Error Message > Dead Stop Start to basic
- e monitor
(SYSRE1




LDO0O01 1 02.03

Make I/O unit address

binary & save (D002
+16 address)

i

Present input ty
specification ce.ﬁeto
cards (zero) (cell
LDO002+15)

1/0 unit address

Set card indication !
card | (Cell LDOO2+1520)

Read Routine -
Initiate reading ina
program

Yes

___ Cell LDII4

¥
Yes LDool
18
1.02.18
Examine 9L
Blank 'd Read another
card read ? \ Yes 1LDOO1 /
6
1. 02.06

/ 12 punch in col. 1

Yes

: arcfggg%?eded
about to proc §s

rogram car

Program card
read

1.02.04




1.02 04

“Read another

. D001

Cell LD002+15

Cell L.D002+14

Blank card

Compare name in prog:r
gram card to next nam
in program list

Prepare to bypass pro-
gram card test & set up
card read test

Read another
4

Yes LDO01
6

Scan load list

¥

1.02.06

Extract word count

(L)

Cell LIDO02+1S

¥

educe word count by
502 octal to bypass 8L

Tape 8R & eliminate col. bin.

Card or tape code in col. 769
(500)
& Card
Reduce word count by
2 to bypass 8L & 8R
Pt

.02.05




LDOO1

5

Save program break

(&-D002+4) and length

of x'fer vector
(LDS00+102)

LDOZ21
Starting with7 row
Jeft extract new untested

left half of row proceed-
ing from bottom to

top of card

Entry

Yes

Place name of entry
point in load list

Form new load address
and place in load st

Word Count

dditional
entry peinfs on pm->
gram card

Yes

Program card 7L, 6L, etc,

»
N
name nvnﬂ}le >-_:-—T

LD021A ‘-
Save current value of
Capacity cell{number o
remaining available
cells in load list)
(LD0O4)

LDoOl1

1.02,06

1.02, 05



1,02, 06

Cell LD002+13

Decrease factor in

Tape buffer count cell by 24
decimal (LD002) 1LDO01
ard

LDOM4

3-B

1.02.03

NOTE: If input from card there are 24 words per
physical record (one card); therefbre, the
buffer count is reduced to sero, If from tape

(LD002) there is one complete program per physical

record, buffer count is therefore reduced by 24 10

initialize buffer eount
cell te zero

Read A card

LDOOL
3-A

102,03

©
y

Remove colkmn binary
code from word ct. save
word count

(LDO02+8)

9L decrement
9L address

&~

Fortran transfer

1.02.14

NOTE: This path for absolute
transfer card, Checksum mus
be processed for this type.

1.02.07



Prefix 9L

'l

checksum nbsoln>

LDO025
Yes

Prefix 9L

Compute
checksum relocat=

able card

1.02.07

refix 9L Incorrect catd
’} format while
Ignore nore loading
checksum absclute LDOO1 eheck mim ooy XXXXXX
78 tablaealid
1.02.07 1.02.07 ']
LDO26 {PrOUT !
lace curreit name i
i
< - | 1 message === Print error message
Prefix 9L (xxxxxx)
Yes Increment word T
Relocatable —p| cOunt by 2 for e ( AWSX ¥ 1.02.07
sty vy ) 5 A o
inclu o
card Press D
Error Pause & = = grart
- ~ h)
Compute checksam \, |Pressstart Condition
Nqto continue Ignored
9 row
Calculated N N Calculatedgpunched Right = 0
- checksums /
Punched 1.02.14
Calculated » punched Yes
LDO030
—®
R&mre XR's
Prefix 9L
7
1LD024 Strip columnar 1.02.09
Relocatable binary Indication Absolute X'er
or  ——
absolute (5) from 9L and
extract word count

l Relocatable

1.02,18

1

02.08



S

Save word count

LD06S

(LD002+8)

“Cell LD002+3

Anolum

< load 1nddmu deter-

Get absolute address
from 9L & pluce in load
list (LD500+102, 2)

¥

Decrement capacity
cell (count of unused
cells remaining in load
1ist) by 2 (LDOO4)

NOTEs IR2 - Load lst pointer

Set "absolute load

address entered" indica~
tion

(LD002+3)

¥

| Form address of high
end location to read
into +1

—

Tranemit from read

buffer to load area

¥
All words

< transmitted

1.02,06

Read another

1,02,08



LD0O01

9
035
qleﬂ’gg fcl}gaw ngdc
cell (LD00Z+ 3). Pro-

. Card read
test cell (L0002+14)

&ram card te:st celi (LD
02+11) 3

. Buffer count (LDOOZ)

Cell LD002+12

Form a new relocation
increment & save

(LD002+2)

Set relocatable indica=
tion (cell LD002+1240)

¥

Reduce load program
count (M) by 1

rogram fmrm this

input devi y )

Yes

T
Cémpute remaining

number of programs to
be loaded from all

units & save (LD002+7)

Overall program count

programs l:»&

W

alculate number of

entries in all transfer
vectors + save

(LD002+10)

Get another record

1.02.03

First pass switgh (LDOO8A)

1.02.09

Get program from next input device

V4

.02.10

Bypass processing of X'fer vect

until rest of main phase
loaded



@TD_M‘F

LDOO1 ’

. 2nd cell of next load list set = O
1D076

Last pro®
ram in load list Yes

processed

1.02. 11

Length of X'fer vector
extracted

2nd cell 1oad list decrement

Entries in LDOO01
nsfer vector of ;)
11-p

1.02.11

Place 1oad address in
pertinent instructions

Compare BCD name in
present transfer vector
t0 next name in load
st

Load list courg

Program names

names in
oad list tried

Place "STR" prefix
Form "TTR load address| in this transfer vec-|____o Lpool
and store in this location tor cell n-D
bf transfer vector L0211
|

Y

Reduce # oé entries in
this X'fer vector, by 1
& save

(LDO02+10) 1.02.11

1.02.10



1.02.11

Cell LD002+10

umber of
ntries specified »
mumber actuall

Yes

L Prepare to process next
ntry in the X'fer vector

for this program

dy D
Load list cell 2 decrement Q

LD08O ¥

entries for this No Lpoat
gram processs 10-E
1.02.10

X'fer vectors
in all programs in

load list pro-
cesse

Determine if transter
to program has been Camnot
loaded gram missing Proceed
/
rogram names ( / y
} PROUT ¢ /
TCP loaded No Print error message . Dead Stop Press Return t
= = §|Start asic
monitor
(SYSRET)

Find TCP program lead
address & place in TTR

(LDO0S)

1.02.12



Cell LDOOS

4

On’ line

\Yes

1.02.12

Cell LD0OO2+15

printing bypassed P

LDO86
(PrOUT Programs
load address
Print title line ,‘::::m ;;;i
X% 3
+ ¥
n<l cell of
load list (PROUT

in load list

Extract number of
transfer vectors &
save (LD092)

}

Form load address
of program (locatior
of first transfer vec-
tor)

BCDSX t

-

Convert it to BCD

y

Place in message

!

Extract entry point
(location of beginn~-
ing of program beyoj

transfer vector)
i

1.02,13

>

Eject the page

LD090

cator (LD114) &
read forward spacin
over EOF

Restore index register 4

IDSLX

Backspace file
once

114

during load

i

Tum off overflow
light

1/0 check
lite on

Zero out buffer area

1

Out to T.C.P.
program beginning
execution of loaded phase

Backspace file
once more

Dead stop
d ]
Cannot '
Proceed '
!
9
|

Press

Start

" 1/O check
in loader,

LDO91
(PrOUT

; Print error message

(sToPx 'l

Return to basic
monitor (SYSRET)



LDOO1
13

BCDSX &

Convert entry
point to BCD

Y

Place in message

'

Extract name oI
program snd place
in message

( BCDSX }

Convert transfer

ector count (LD092)
& convert to BCD

¥

in message

Insert blanks & placg

(PROUT ’L

Print name and

(Name)
(1dad wddress)
(vector count)
»’| (entry point)

addresses oz program

)

PROUT Yes
(

load list scarmek No LDoo1

ﬁ 12-F

1.02,12

Eject the page

c02.12

1.02.13



LDO69

#0

2nd

ow of first

Yes LD002+15

Program on ca

¢

/
LDO71 y, / PAWSX ,’

&L of 2nd card ( PROUT

Consecutive
program curds

1.02.14

Press start Condition
to continue
1gnored
P

No
program card over- e Print error message

.A Error Pause

Press LDOOL
= P~ start ‘Q
1. 02, 0¢

Remove influence of
columnar binary "5"

‘l

Yes

Name of next entry
point to load list

Form new load
address and place

in load list
1LD028
Place current pro-
gram name in
message
(xxxxxx)
( PROUT ‘ | Checksums
dissgree in
loading
,I XXXAXX
Print Message f
(Pawsx 1
Press start to
continue
Error pause /
L/
l —» | Condition
Ignored
Press

Additional entry
points on progra

Save current value
of capacity cell
of remaining avail-

able cells in load

1.02, 06



1.02.15

LD040

Remove influence {
of columnar binary
S from 9L

9 Row L decrement

Relocatable
transfer card
Yes { LDOOL
' 9

1,02.09

Save word count
{LD002+8)

Set relocatable:
indication

(LD002+12)

¢t nekt instruction|
on card starting
with 7L

Extract decrement

9

Put relocation.
ndicator on

{(LD002+5)

w3
~g

LDOSO Y
1,02.17 Y

Check relocation
bits (8L € 8R.) @
Relocation indicator
(LD002+5)
A

Acc sign

Bring out this
instruction addres

elocation
called for

decreme

Decrement or

Turn off indicator| *
LDOOL (1D002+5)

LDOO
16

1.02.16 1 02.16



LDOO1 )
16

LDO50

1,02.17 Y

Check relocation
bits

1.02.1¢

Bring out decremen
or .address

Relationship
to program break

Reduce relocation
constant by Dec/

adr, ; subtract rel-
com constant frem

above/at (ordinary)

LDO042

Bring out decre-
ment or address

Relation-
ship to program
break

below (ordinary)

sbove/at (common)
1LD043 l

Increase decrement/
address by current in-

Reduce relocation
constant by Dec. /

Increase decrement/
address by current

ecrement/address

Turn off relocation
indicator

4

Replace this instru-
ction decrement:

jwith relocated de-
crement

/
N

crement gc‘;lxrﬁ ;chnlzgalﬁtfg}; increment
— ‘ difference )
Relocation indicator (LDO02+5)
—
wd. Ct.

Get Next imstraction’

Replace this instru-
ction address with

relocated address

—9
instructions on

this card relocated

.DOO1

15-K
1.02.15

. 02,15

Load this card

Yes /

.02.17



1.02.17

L055

Bring out & relocat-

‘load address spec-
ified in 9 row L of

this card

y

JPrepare "STO" in-
struction adr, By

incrementing new
load adr. By word

ransmit Iro: ]
read buffer to load
area

wd. Ct,

No
card transmittad >

Get next record

LDO50 *

8 Row L into acc.
8 Row R into

MQ
Logical left
Shift 1

Save acc. & MQ

residue —_— Retum (TRA 1, 2)




1.02.18

Card reader
program(s)
missing -
insert in card
ader

Cell LDO16 v
‘/ LD002+1S  (PROUT L

LDO15

Card

> ’ Print Message

.pm
has program
missi ) !
Print Message o8 ‘
LD002+15
LDO17
Determine address < ort
of high end of pro-~ ard or tap cards
gram list 41 input ‘

1DAOIR "

1f gsort can
Xtract next untested '::v:i‘::’“: < .
&’ £}
mame of program in (») 8 ~ (|Frint Message
list sterting with
the st |
l - PAWSX&
T Tess ta
Compare tonext to continue
untested name of —_—
loaded programs .
starting with lst ’ :I,I;z(s)ER R
L P—
. Condition 7 Press
e ety 1 | 1goored — = | Start
compare equally .

‘[xxxxxx)
Missing from
pbove unit

’PROUT ) No

Place name of
Yes

message Print error list tested
(X xx) : Message e o J
Continue :
without programs
read

missing program ln > names of progra

card reader
again



Read routine for
loader

LD100

Save index registers
1,2 & 4 (LD10], 10141,

101+2)

Extract location of
unit control block
assigned to system
library (SYSLIB)

Tace address of
Fslect routine(LD1C5)
into word 2 decre-~

ment of the unit
control block

L

(acTvx ;

Intitiate 1/O oper.
on SYSLIB

LDI01 *

Restore index regi-
sters 1, 264

Retum to caller

via
1,4

NOTE: Select routines on page 1, 04. 01

1.03.D1



1.04,01

Select 4 &~ rou-
tines for loader

LD105 l

Save inde-x register
4 (LD106)
NOTE: Plus = Initiate 1/O operation
Minus = Wrap up 1/O operation
Plus or
N
minus entry d I
‘@ Sense indicator set by basic monitor
/ LDI1L
)
Eell LDO02+15 LD1o Noise Restore index reg- Return
¥ : , econd detecte tster 4 ), caller
Place location of . via
card }1/0 command into Yes (LD106) - 2,4
’
>' > reset & load channel

{nstruction Sense indicator set by basic monitor
LD112
) Restore index Return
Tape Permanen register 4 to caller
Place location of redundancy encoun ia
1st 1/O command tered
into reset & load (LD106) 3,4
channel instruction Sense indicator set by basic monitor
l‘ N Set end of file
End of switch
Place physical File Encountered
unit address into (LDI14)
read select instruc-| ]
tdon (RDS)
Reset unit control
RDS . block word 2 to
zero
READ

¥

Reset delay switch

Set delay switch
(LD135)

(LD135)

s
LD106 "

Restore index regi-

ster e Return to caller

4 via
1,4




SOl EQTIOT™= TT IO
duce ’l tape in accep
table format as inpu
t}) the IBSYS editor
or insertion on.
IBSY'S system tape

e

SEDIT )

SEDIT
(PrOUT

PRINT MESSAGE

HALT ’

Press
Start

Is

Sense Switch 2

1.05.01

Due to the fact that the Basic Monitor (BSYS) editor will not
accept relocatable input to form a system tape, some means
of preparing the sort package for input to the IBSYS editor
must be provided. This is the function of the Sort Editor.

The procedure follows:

1. Becute input to Sort Editor

a. Update particular sort programs that are to be changed.

b. Assemble entire sort package using IBSFAP

2. Using sort editor prepare a tape containing the entire sort
package that will be acceptable to the Basic Monitor Editor.

a. In the case of an update, "Sort" is run with sense
switch 2 down only (calls Sort Editor). The updated
programs will be merged with existing system replacing
those particular programs with updated version. Out-
put is on Utility Tape 2 (SYSUT2)

b. In the case of a re-assembly of the entire package, Sor
is run with sense switches 2 (calls Sort Editor) and 3
(indicating that input is entire sort package) down. Th
package will be arranged in the desired format on outpt
utility tape 2 (SYSUT2).

3. Using Basic Monitor Editor, the Sort System is inserted on the
IBSYS system tape as a separate file following the Sort Mbnitor,
NOTE: The Sort Monitor is an absolute assembly and therefore
can be placed on IBSYS system tape individually by Basic
Monitor Editor.

Sort Edit
entered

~-Push start
to continue

edit still desire>_ No

NT

1.01.01
Ye
Extract lo
\l:vixtthg%ggc ﬁglsc % No I-O unit Cannot ¢con-
011 tta eést{ PP1) attached as tHme
& Be el e SYSPP!
/
/
Cell SYSPP1 /
RO
V4 UT STOPX
an 1 /O unit
No
ssoci eed with \\
a ;?u}f tagg speci/ ~—fpd Print Message e Dead Stop

NOTE: System punch tape unit (SYSPP]) is used as input

Save location of
punch tape unit
control block

(PPUCB)

E’ﬁﬁ?gsts er uni¥

control block wd. !
convert to binary

séégfa‘iue%g e G

struction (RDSPP)

since it is the output tape used by an IBSFAP assembly.

1.05.02



SEDIT
2

NDSLX

Rewind Punch tape
(SYSPP1)

|

y

Reset punch tape

end of file switch

1o zero

(PPEOF)

INTUT ¥ e

Extract location o Nol-O unit
the unit C?t?lméi lzloc attached us Cannot
eperr sy SYSUT 2 Contime

4 /—-—-J f
Cell SYSUT2 , y
e (PrOUT ’ STOPX /
No
PPrint Message b o Dead Stop

Save location of
utility tape unit
control block

{PPUCR}

h siCal
rom uni
control bloc wi

k wd. T,
i
elect . R Bluse

R

NDSLX ‘

757ad

Rewind utility
Tape

(SYSUT2)

Sense switch 3

| Set library end of
No [file switch

(LBEOF)

Make library
name input cell
all ones

__(LBNAM)

1.0

.03




1.05.03

SEDIT
3

INTLB
xtract location of o I-C unit
unitscontrcﬁ block attached o8 Cannot
SYSLIB Continue

gssoc. with library
tape (SYSLIB)

’ - (STOPX '

Cell (SYSLIB) (PROUT V4

NO
A Print Message "_"")"' Dead Stop

an [ /O unit
assoc. with library
tape :peci:ﬂy/
tion

LBINT Yes
Save location of 1i-
brary tape unit
control block

/N

(LBUCB)

Extract physical 1/0
sddress from unit
control block wd. 3,

conve bin se}l
SKIPF l

Lo, UL

Skip over end of

1 i
s Tt g bron
monitor

ese E) s &4
of file switc!

(LBEOF)

4

B  ———

x5

Rerd first program
from librory tape

Cell PPEOF

punch tepe en- Yes
counter end of file

RDPP1

110 .01
Read next progrsm
from punch tape




cell PPEOF

Did

COMP No

brary tape at EQOF

nch tape en-
Founter end of fil>—"

pdating or li-

lNo

Compare current
punch ngme(PPNAM
to current library

ngme (LBNAM)

~

Result of

-

N, Librery = Punch

comperison A

nch Low

f

Librory low
LB

)
£

WRUT2

[3

WWrite out program
from library buffer

‘mI.IB' 01 l

Repd next program
from library tape

RDLIB Yy

1. 68.01

Reead next pro-
gram from librory]

tope

PPLOW I
WRUT2

1.12. 01

Write out program
from punch buffer
(program in desired

format)

Rexd punch

1,05.03

tape

( Nhgsux.x

1,05, 04

Write End of file
on utility tepe
(SYSUT2)

(sxx*

Rewind utility tape

(SYSUT2)

NDSLX &

Rewind punch
tape
{(SYSPP1)

¥y

Updating

(NpsLx Yes

Rewind library
tape (SYSLIB)

MISNM t

1.15. 01

Check for missing
prograoms

¥

Sense switch 3

No

Return to basic monitor

(IBSYS)



1.06.01
Skip over end of
file mork

!

Save index register
4

(SIR4)

Extract locstion of

NOTE: SYSLIB is mode synonymous to either SYSLBI or another designation
unit control block in sort monitor. The sort monitor is alwoys on SYSLB]; therefore, if
xiis%lrg:d to system

°

it is specified ps SYSLIB the end of file mark after sort monitor must

(SYSLB) be skipped. 1f SYSLIB is given s "designation" other than SYSLBI this
l routine will have no effect,.
Plece sddress of NOTE: Select routines on poge 1,07.01

select routine (SELS)
into word 2 decre-
ment of the unit
control block

(pervx ¥

~Hazic.Monlitor |
Initinte 1/0 ski

opergtion on librg-
i:y epe (SYSLBI)

SIR4 v[

Restore index regi-
ster 4

Retum to calier

via
1,4



Select routine
for skipping
file mork

SELS
Plus or

1.07. 01

NOTE: Plus = Initiate I/O operation
Minus = Wrap up 1/O operation

minus entry /

EXTract plel'e:ir"‘"
I/O unit address

from unit control
block wd. 16 con-
vert it to binary

select type

1

Specialize read
seleet instruction
(SSEL) with binary
tape address

\ 4
PIac# 1oC oot

skip command into
RCH instruction

NOTE: SKIP commands
IOCTN 0,, -1 if
EOF not encountered
command word trap will
occur due to word count

Read skip (should

skip over end of ﬁ]})

Sense indicator set by basic monitor

Return to caller
via
2,4

Noise recor
detected

No Sense indicator set by basic monitor

%m anent
Redundancy encou
wed

Return to coller
via
3,4

Yes

Sense indicator set by basic monitor

(PROUT

Print Message \

Pause Jv \

SPOK

Return to caller

via
1,4

Reset unit control \

Block word 2 to Print & Stop ‘v

zero \
—\ . \
Operator No EOF
action pouse- moark follow
action com- ing sort

monitor

pleted




1.08.01

Read routine for
system librory
tape

(SYSLIB)

RDLIB

RDLIB

Seve index register
4 (SIR4)

Extract Tocation of NOTE: Select routines on ppge 1, 09, O
unit control block
assigned to system
librery

(SYSLIB)

Plgce pddress of
velect routine(SEL]
into word 2 decre-

ment of the unit
control block

ACTVX
Besic Monitor

Initiate 1/O oper-
ation on SYSLIB

%
Read Complete )

Restore index regi-
ster 4

Return to cailler
vig
1,4



Select 4 &- routines
for library tepe

(SYSLIB)
Sell NOTE: Plus = Initiate 1/O operation
T or \Mhml = Wrap up 1/O operation
~ Entry / "3
@ SELLM {

¥

Pla;e location of
r/O commond inte
RCH instruction

RDSLB

Return tocgller
vig
1,4

Save index registers
16 4 (RSIR4 & RSIR})

olse record
detected

to write utility tape

Determine # of wds.
read & store in wd.
count portion of out
put commgnd used

1.09.01

hse indicator set by basic monitor

Yes, Return to caller
>—'¥ vin

2,4

No fense indicator set by bastc monitor

Return to cpller
vie
3,4

Sense indicztor set by basic monitor

EQF1
Set library unit
EOF switch

Ploce 21l ones in

library progrem com
pare nome cell

-
(LBEOF)

(LBNAM)

Reset unit control
[block word 2 to zero

{LBBUF )

, v

[Extract name of Return to csalle

program vie
1,4

PCONV &
114 .01

Convert program

LA P

nu 2 Retumn to

on system ’%ape =P caller vie
1,4

‘ 1 T T Progr;;m not found RSIR4
Program name foun + (2,4)
in list (1,4) RSIRI
Reset unit control PJ?CE numerical
ivalent of -
block wd. 2100 | JISEVEISHALP® | | Rectore
compare name cell |*¥ 10y ¢ R4
(LBNAM)




Read routine for
punch tspe unjt

{SYSPPI1)

RDPP1

roel |

Sove index regi-
sters 4 (SIR4)

..’

read

xtroct locetion
of unit control bloc
pasigned to punch
tape (SYSPPI}

[Place oddress cf
select routine(SELP)
into wd. 2 decre-
ment of the urit
control block

{acTvx §

Basic Monitor

Initiate 1/O oper-
etion on

SYSPP1

Read Com-
plete

/’JEOF
ncountered 1astN__
>

"

EOF2

1.10. 01

Set punch unit EOF
switch (PPEOF)

‘ Place all ones in

library program
compare name cel}

(PPNAM)

NOTE: Select routines on pege i.11. 01

ster 4

(SIR4)

Restore index regi-

'

. Return to caller

via
1,4

Retum to caller
via

1,4



11101

Select-{ & - routine
for punch tope

(SYSPI)

NOTE: Plus = Initiate 1/O operation
SELP Minus = Wrep up 1/O operation
+ or

- Entry \/ d)

SELPM l

° Save index registers
1, 264 (RPIR4) SVIRI
sce locotion cof SVIR2)
1/0 commgnd into

RCH instruction oz Sense indicator set by basic monitor

Noise Yes

Return to celler
RDSPP Record detected >’" via
2,4
READ
o % Sense indicator set by basic monitor
Yes
Permepnent >___’ Return to caller
Redundancy en-
ountered via
3,4
Sense indicsator set bv basic monite
No EOF15 :
4 - ‘
1 Set intermediate blﬁel‘(ﬂ u:iltzcont.
Retumn to cpller ck wo to
vis fnd of file Yes EOF switch . zero
1,4 encountered > (PIEOF)
ey -
res 2.8
1.11. 02

1.11, 02



1.11. 02

First word sign .
Cell PROGC 1st word bit position 1

(relocatable ind. )
yes <

this a valid

non- program
car

No a valid progra

card been read
previously

. (NDSLX
Reisetk unit cont, Reset program
h block to zero encountered switch -
— Backspace over
(k;lét} {/"Ot;;nit {PROGC) program card
Set program card PP oot
encountered switch B or:lseinwm‘:{put buffe
' (BUFCT) into output
(PROGC) command (PPLGB+1
| S
i ¥
Extract Srognm Form total wd.
name and place in count, including
header label X'fer card § save
(PBUFN+1) (PBUFN)
PCONV L +
1.14.U1 Reset buffer count
ngglx;vgort p%o(érér;x_ to zero (BUFCT)
mined numerical
iti
pes peon on system
Program name not found (2, 4) +
‘ PmE.mm name found (1, 4) P
Place converted Set invalid program
name in punch switch
compare name cell
(PPNAM) (PROGC=0)
RS v Jeorr— 4
Move
b
Move next word Placqd converted
of this card to namge in punch
punch (output) corlr pare name
ce
buffer (PPNAM)
All WOléds of tlgs >
card move Y [
SVIRI
SVIR2
+ RPIR4
) yes
Update buffer count:
(countdo{ wds, .
P%:&?er;n output 4 Restore index regi- Return to
sters 1, 264 caller via
_ (BUFCT J 1,4



rite routine for
output utility tepe

(SYSUT?2)

WRUT2

Save index register
4 (SIR4)

unit control block

sssigned to utility
tepe (SYSUT2)

Extract location o1

!

Place address of
select routine
SELUT) into wd. 2

decrement of the
unit cont, block

(acTvX l

Basic Monitor

ption on
SYSUT2

Initipte 1/O oper-

Write Compl, e te>

ster 4 (SIR4)

Restore index regi-

!

Return to caller

via
2,4

NOTE: Select routines on page 1.13, 01

112,01



1.13, 01

Select + §- routines
for utility tepe

(SYSUT2)

SELUT NOTE: Plus = Initiste 1/O operstion
Minus = Wrap up 1/O operotion

+ or \
- Entry /

Sense indicator set by besic monitor

®

Yes

dundant wri
Redundent write Return to celler

Place location of occur '
1 ‘\0 commoend into via
CH instruction 3,4

WRSUT Reset unit cont,
‘L— block wd. 2 t0o O

(kill ectivity on
WRITE unit)

«

Return to coller
vig
1,4



tape

Convert prograra
naome to predeter-
mined mumerical

position on system

PCONV L

1.14,01

Compore ;lpme of
progfam read to

table storting with
first

next ngme in npnie

Comp:;re
nomes identical

EQUAL ; Yes

Change content of
cell of nome table
gssoc, with desired
nsme to v known
constgnt

Extroct numericel
equivslence
{position) of de-
sired program

Return to cnller

via
1,4

NOTE: Name tpble contains naomes of sll programs of sort system
tape snd their numerical position of the tape,

Q% Length .of name toble

Yes

npmes of ngme
table used for

compariso;

Program not found,
Return to cpller
vig
2,4

This will avoid duplication on output tape, by insuring sn

unequal comparison on next pgss. In sddition st completion

of edit operation pll cells of nome table can be tested for the

presence of the constant. An pbscence of this constant will

indicete a missing program on output tepe.



Routine to deter-
mine if »11 sort

subprograms are

present on output
ffn"\P

MISNM

MISNM l

Sgve index register

TOgra

nax&e cell% %ame

tgble, storting wit
st, for presence
of known con-

stont

NOTE: This constant is {nserted whe
or punch tope. See Page 1.14.01 (EQUAL)

Constant

>No _‘{

Ploce program natil
assoc. with this

cell in message

{XXXXXX})

1.15.01

n the progrem is reed in from itbrory

PROUT

-~

L d

Print Error Message

1

program npme
positions of nom

tableecglec

Yes

>

TSIR4

Rastore index
register 4

Return to c¢sller
via
1,4

Subprogrem

##| XRXXKX
missing from
librery tope



—

Reac

Ll d

Prepare to

initiate physi-

cal input
operation

R

_)__'_'_ — <l
""""" ! input unit

RDUN

CRSEL +

<. US. U

Read select

Basic Monitor

[No-op ior input

el

L operation

SAVE
sic Monitor
Entry to trap
routine. Save
pertinent condi 4
nons

RED
Basic Monitor
checking &
ﬁ recovery
! T
CRSEL-

i 2. 03T
: VTap-to o)

NCTE: None would be

EDIT PHASE - OVERALL LOGIC DIAGRAM

A. Emtry is from and exit to the sort monitor
B —~Cenditions:

ol o

Coatral cards assumed - to be on tape

No ervor or end of file procedures shown.

Print and conversion routines not shown
Initiz] start assumed - restart not shown

—}2.00.00

f waiting under these
©c Me conditions
? Exit from t
froutine - restore]
cond: T ont
T
o {not shown |
B e S5 0G DEFER CALCU
i 2.72. 01 2.23.01 0,01
b | Comzel canz - Ne | Scan contre] = Prepare 10 anal Calculations
siatement edit : /_-) card content vze definers
routine [ L
tmatne | ~o v
Togic T 3
I Sl |zm KR |
. - FILE (comt.) | LARE] - : - 4701 = - -
- - CPWRHL G5 O < 1 s - = }{.AL%'I i = - -
. B : = * NAME - - NAMF1]<.45. - - -
~ - CKPT - - - CKPFI 12.50.04 - - -
- - - - - RECORD - - - RECFI J2. 51 00 - z N
- = - - - | MODFICATION - MOEDT 2.14.Q1 - - i - MODWRD 15
- = = = = PROGRAM - - PROMQO2 52 o' - - -
~ - B IS - - N 2.53 0 = -
S N R M ok A W [RECORD = e BECWR STV
- B I NI R - = - - - 54 - - -
= e - - AL AR T 1 1ENGTH - P 1ENRE 2.5 U TT P
- IDEL. 231G, - - : - - N - RE [2.56.0 = -
- - - CHAWR 2. 11 - DETETE _ z.!x,‘d'l - - P DETWR 5 39 01
- INPCH (2. - - - JTYPE - - - TYPDEID S8 01, = - !
N MERCHZ. T - - 5 FIELD - N - FIEDE NG MR T
- ouTcH2 3.0 - - - - - = IDEDE [2.60.01; = - -
- R - TWRE .o - T SORT ] - SOEDT 2 = - - =B —
N g - - - - ORDER - - - ORDSO]2, 61,01 - S
- ; = T : P — T S ——
- = = - B B g.&umm - . Ao 2,630 - -
- 2 - _ - - FIEID -~ - - FIESO |2.64.Q8 = - hd
- 112, - - - o [ MERGE | - —mm = - - —  YSMWRF 2 75
- 2. = d - - ORDER _ - - - 265 - - -
_ 2 - - - - SEQUENCE - = SEQME [<. 00, -~ A -
= - = = - - - - FIIME j2.67. 01 = - =
- 2,43, - - - - — ” 265 GF = ~ -
- 2.44. - - - - =
- 45 - - - - i
- “‘% B - - -




program

Edit ; phase main

Edit

Phase

EPOOL

moni tor

Sove pointer for
return to sort

(EP002)

START l

Zero tpble greas
end reset remprks
ind. (REMIN) &
cord ct. sw.(CRDCT)

1

O—m%

2.02, 01

cerd

Read o control

completely read

Cell Delay i{e.

CTUDT 1

pdate count of

cards reed
(CRDCT)

RBOI

ell EOFSW
e -

file encountered

(PROUT l

2,010

N d bef
S e RSP e
o delete u job-~press
stert, Or

2. To 1nten'upt the system- -

/ set SS1--Press start- -Put

Print Error Messoge

SS1 up end then set down
sgain, Attach reader s
SYSINI-Execute sort alnd
place new sort contro.
cords in reeder. or

(PAUSE

3. To continue (ignore the
condition)- - Set SS2--
press stert. End cerd will
be assumed ot this point,

Print and Stop
(Press Start)

sction pouse |

Interrupt
Specified

ér to be continued

N

2.71,.01 A
Action when system

interrupted becouse
of progrem error

Assume "end"

K cord

EPOCT 2,01, 03

cord

g system return "~ €

4~RECOR1 ERROR RETURN

Card

: Convert cord imege NORMAL RETURN

to BCD
/Card Columns 1-6 ($IBSYS)
. EPOO4

Yee (PROUT EPOOS

P

(RCONT)

Set continuation
card switch

Edit

Phose 2

2.01.02

Print routine
Print IBSYS
cerd

L.

-

Restore index regi-
ster 4 to pointer

Restore index regi-
ster 4 Return to
—Jp sort monitor
(EP6O2) vie
10,4
{Job deleted)
_[Edit
Phgse
6
2.01.06

Return to sort monitor

(EP002)

$IBSYS

(Remainder

of cord)

o via

4,4 (Sorting complete)



Edit
P%mse

CARD COLUMN 6 (X)

Reset continmuation
switch

(RCONT)

Control cards to
be printed

2.01.02

(PROUT

Print routine -

Space printer

Remove continua-
tion code (X) in
column 6 and in-
sert blank

PROUT

¥

Contro] cards

to be printed Print routine

Card
=Statemen

7

Clear cell in which
word of first 3 non
blank char. is to
be built

{Word)

2.01.05

RAL l“'
-Tidng out next wd.

from card starting
at Column 7

A

A3

Scan next char-
acter

(Cchar.

ont. card

Yes

the last char. in
this word




(O

Position »nd or this

character into weid
of first 3 non blank
dieracters (Word)

non-blaenk cher-
acters spved

"End" cord

"Restart"
card(l)

. Print routine-
restore paper

2,01, 03

RESTAR

Restart Routine

EPO03 T

Restore index regi-
ster 4 to retum
pointer (EPO02)

Cell Word
Yes

P L/

Cell Word 2.01.01
-

v Set remorks indi-

> e | ceter (REMIN)

Cell Word SS6 PROUT CEDIT

~Not flowcharted

Test to determine
if "restart" cord

RESTAR ;

was read

"Over-
flow"..cord

w

"File®

Yes
(Edit
y
| Phese "
4 A A
2.01.04
Yes
"De]etem "Record"

an

This is not » sort control card option procedure

1. To delete this job--press stort.

or.

2. To interrupt the system--Set $SI-- press
start- - Put SSI up snd then set down »goin.
Attach reader a8 SYSINI-Execute sort and place
new sort control cards in card reader.

or

3. To continue(ignore the ccndition)- - set SS2 pres{

start. The cord will be ignored

PROUTl

-
N Print Error
Message

PRAUSET;

Print & Stop
(Press start)

cerd (6)

"Modificg>

OPTION

CA?D EDI?

No RESTART OPEDT

1

v

card (10) tion" card
2.01.0
Edit
phase 1
pouse. .. h ]
action &5 Thetmapeed
comple becguse of pro Return tc
m r sort moi
itor via
EPO 10, 4
Restore index
nterrupt register 4
Specified (EP002)




RB 10

Save statement

reference number
(STIND)

——

Increment by 1,
Count of number
of times this
statement was
used

aximum
allowable useage
exceeded

Locate cell within

table of card loca~
tions for this

statement

RC 1-RC2-RC3 @

ncrease location
table cell, cards

er statement count
decrement) by 1
nd specialize
ddress to location
{f first word of this
ard within convert
d card storage

ares

3 _
eset remarks
ndicator
REMIN) -

Increment card

count cell by 1
(CARCT)

!

Increment state-
ment count cell
by 1 (STACT)

Print error message

and set remarks
indicator (REMIN)

2,01 04

Too many xxxxxx statements

Option procedure

1" To delete this job--press
start.

OR
2. To interrupt the system- -
Set §S1--Press start- - Put
SS1 up 2nd then down again.
Attach reader as SYSINI-Ex-
ecute sort »nd place new sort
control cards in reader.
OR
3. To continue(Ignore the

/ condition)- -Set SS2- -Press
stort. The card will be
ignoxy
{(PAUSE
”~
Print »nd stop <
*# ‘
(Press start)
SS1

nterrupt
Specified

ob to be con-
tinued

Restore index
register 4

(EP002)

XXXXXX = Statement nome

Operator
action pause
action com-

pleted
-
INRPT
2,71.01 A, 3
4

Action when system

7§ nterrupted becouse

of program error

Read

Hnext
card

Return to sort monitor

via
10,4
(Job Deleted)



2.01.05

NOTE: FIRST WORD OF CARD
NOT MOVED (Col. 1-6)

Move next word of

card from temp I .EPOOZ

buffer to converted | Restore index

card storage ' register 4
(EPOO2)

words of card
moved

v

RETURN TO SORT MONITOR
VIA
3, 4 (On to Phase 1)

Save updated

count of words
moved (WDCT)
_ ) EPOO6

Restore index regi-
READ NEXT CONTROL CARD ster 4 (EP002)

Edit K/

Phase
1-D

2,01,01

Return to Sort Monitor
via
6,4 (Merge only - Phases 162 not reqd)

- CELL REMIN READ NEXT CONTROL CARD

YES Phase
. 1-D

oinn
T unus“:k [ ]

Cll’

2.01.01

Increase card
count by 1
{CARCT)

Iocate cell within

table of card loca-
tions for associated
statement

I

ncrease location

ble cell, cards MOVE WORDS OF CARD TO CONVERTED .
er statement

oui:t (decrement) / CARD STORAGE
)4

2.01.05



(PROUT

control card from card Imag
to BCD. Possible mispunche

card. Ogﬁon rocedure
To delete this job--press

Error found in conversion of dl
e

/

start.

Print Error Messagd

OR
2. To interrupt the system--
Set SSI-~press start--Put
$S1 up and then set down
a§'ain Attach reader as
SYSINI-Execute sort &

USE Y

place new sort control
cards in reader.

R
3. To condt?ue ignore the
cxgndition - §S2-
ress start.

Fpstak The card wil

POV

Operator

Print and stop
{Press stort)

pction
- psuse. e @
gction com-

s job to

No

be continued

!
RPT

2.21. 01 A
Yes | poction when system
interrupted becoause
of program error

EP0O07
Restore index regi-
ster 4 (EPOO2)
)' ' Return to sort monitor
via
10, 4

(Job deleted)

2.01.06



Read
subroutine

Save index
registers (RDAX 1,
RDAX 2, RDAX4)

Bring out address |
of control card |
input unit

Card or
tape input

Bring out card
input command

CELL FTTRU

UCBW 3} DECREMENT

Set tape input
switch
-J(RCORT)

Bring out tape
input command

Save command

(COMM)

Set first card read
switch
(FTTRU)

2.02.01



2.02,02

Place location of
select routine into
unit control block

(UCBW 2)

IOCS activate

PTeear hnte
operation

Restore index
registers (RDAX 1,

RETURN TO EDIT PHASE
VIA
1, 4 .



2.03.01

Select
Routinest
+ intiate 1/O

operation
“pcomP?ete 1/0
operation

ACC. SIGN

'

pecialize read
select instruction
address

Specialize RCH
instruction adciress
to location of

End of file

Clear select routing
address from
UCBW 2 and reset

RETURN TO

s Restore index X )
RETURN TO ACTV register 4 VA
> VIA | (CRAX 4) 1, 4 (NORMAL

1, 4




2,03.02

CRSELY (NOISE RECORD)
2A
CRNOS
Restore index RETURN TO XTRAP
mgister 4 VIA
(CRAX 4) 2, 4 (NOISE RECORD - IGNORE IT)
CRSELY o oF Fie)

CRECF

Set end of file CRSEL
switch 1-D
(EOFSW)
2.03,01
;:ai' ggﬁ: ) i‘%“
CRSEL
To t
m wz::fet‘éﬁf-;*m"*
t‘go @f action pause
E ta “ ce nselNl Action com-
et eont. cards 1n rea pleted
..Toc %ﬂ .{ A
cwcwey .| BRI
10!

PROUT e “ 8 PAUSE ’
nsity YES Print routine l . J Print & Stop
changed J Lq (Press start)

'NO UCBW 1
CRDEN / INRPT
sent ow pare to set high Action when tystem ‘
density high or ensity e Bl row e mpectfle”
4 cause pmsrﬂm
ow error
HIGH )
Prepare to set
low density
Reset density chan
CRSEL switch
2-A
(CRDSW)
2.03.03 2.03.02

(Ignore the record)




2.03.03

RETURN TO XTRAP
VIA
3, 4 (REDUNDANCY RECOVERY - TRY AGAIN)




2,04.01

Card editing of
option card

CELL OPTCT

/

4

OPEDT

Option card
read

NO

(Col. 7 - 12 of card) |

Locate first saved
word of card

containing option
statement

Determine mumber
of words in con-
verted card storage
associated with

this statement

DEFER

DEFINER
analysis

OPTION CARD WRAP UP
o

2 OPWRP

2,05.01




Wrap up of
option card

OPWRP

SPRER T ageaton |
new relocated
common area per

relcom definer

Clear 500010 cells
for common area

Place mumber of
cells common re-

located into
common

Hlace fntothe Lyt

common the ]

tion of itself -1
(REFPR)

2.06.01

NOTE: OPTPR = OPTION CARD PARAMETERS

REFPR = REFERENCED PARAMETERS PARAMETER CELL

‘ /_ OVERFLOW CARD EDIT

2,05.01



Card edit of over-
flow card

Locate first saved
word of card
containing over-
flow statement

Determine number
of words in con-
verted card stor-
age associated wi
this statement

~2.72.0

Scan overflow
statement

DEFER

[2.23.00 |
Definer analysis

2.08.01

(Cols. 7 - 12 of card)

LABREL CARD EDIT

K/ OVERFLOW CARD WRAP UP

2,07.01

2.06.01



2.07.01

Wrap up of over-
flow card

Save index
register 1
(OVWR 1)

¢

Extract number of
blocks and place
in common storag
(OVEPR)

OVEPR - OVERFLOW CARD PARAMETER

Restore index

register 1
(OVWR 1)

i (/__ LABEL CARD EDIT

2.08.01



Card edit of
label card

CELL LABCT

NO
Labe!l card

read

(Col. 7 - 12 of card)

Locate first saved
word of card

containing label
statement

Determine number
) of words in con-
verted card storage
associated with
this statement

| 2.72. 0
Scan label

2.09,01

2,08.01

IABEL CARD
WRAP UP



Wrap up of
label card

LABWR

ompyte last locl-

O Cf‘lg

Construction & save
in common (LABPR)

l \

omn;u last loca-
common

d for label
reading & save in
c«;;umon {LABPR

4°{‘~‘é d f’%“i‘:?ﬁ:‘.»
save n common

(LABPR-4)

ast lo- |

!

gf te'"Reference
ramewrﬁ ara=

metey" cell to

8 ec§yfatusedce

S

LBMOV

hmamaq gg%‘i fg

4 word l3bel area

LABPR = LABEL CARD PARAMETERS

Label Skeleton:
Logical File xxxx
Pass xxxx

Channel card edit

2.09.01



2,10.01

Card edit of
channel card

G-
re red
CELL CHACT channel
/ ~ 7| statement
-~ not given
(PROUT . =~
| . - / ON TO FILE
hannel NO Print routine - T CARD ERIT

card read ‘
print error message Set error switch

(DEERR) 2.12.01

(Col. 7 - 12 of card)

Locate first saved
word of card
containing channel
statement

*

Determine number
of words in convert-

ed card storage
associated with
this statement

SKool. %

2.72.01.
Scan channel

mtement

DEFER i

Definer analysis

ON TO CHANNEL CARD WRAP UP

2.1.0



Wrap up of
channel card

Input
channel speci-
fied

given

7

CELL CSINP -

-~
(PROUT -~

Channel -
no input
channel

NO Print routine -
print error message

Set error switch

(DEERR)

1

erge channe
specified

ennel t §rea
gout Lt in-

FEhete) o
R-2

a&l] IP{auon of Ist

h Iocation OI Ist

nne ﬁt&ﬂ) §ea

rc anne
Commfﬂ 1nsert a

& save in
con

(CHAPR-S)

|

- Update relerenced
parameters para-
meter to location
of last cell used in
common by tables

(REFPR)

X
designation that is
equivalent to the
second merge chan-
nel (other channel)
00X000/00Y0YO

Store the extracted
channel designation
in all ten cells of
second merge table
area in common

2,11.02

PROUT

NO Print routine -
> print error message

Set error switch
)

(DEERR)

Channel -
no merge
channel

given

CHAPR=Channel Card
Parameters

x = CHANNEL LETTER (A-H)
y= Channel Letter (J-Q)

2.11.0

ON TO FILE
CARD EDIT

€~

2.12.01



CHAWR!

Lutput
hannel equal to

- second mirge
channe

tput
channel equa
to first merge
channel

Ctglculatc location

t channel
table cemmon &
save in mmon

(CHAP R— 1)

CELL CSOUT

NO

2.11.02

FIEDT

CELL CHANO

2.12.01

CELLS CHANO & CHAN M-1

CELLS CHANO & CHANM-2

CHAMO

fsﬂig lé nnef tﬂ.&?‘lt-

to locgtion of

c nnel ta ie
 (CHAPR-1)

ey

Set output channel
equal to merge
channel switch

(CHAOM)

CHAMT

Set location of f“
?ut channel tab
ommon e a
oca
e c

°(CHAPR-1)

CHSTQ

:Pdateigetrenced

B}elast ceﬁ) use??
chanmel tablg" PY
FPR)

'

r x=CHANNEL LETTER

gHAlg » ,

lculatc ocation
ou t channe
tub e in common
and save in common
S(‘HAPR— 1) Place a
dicrement

C

3 C

Update referenced
parameters para-
meter to location
of last cell used in

mmoinmg output

Extract the channel
deslgnadon that is
equivalent to the
output channel -

00Y0YO

*

Feibenatol

and store in output
channel table cell

in common

>

Set } to Q output
mode switch

P fanhe

N

m au term:eﬁ

(SWIJQ) & inte
%”{&“t{ﬁﬁﬁ%

2.12. 01

ON TO
1E CARD
EDIT

PR ers

Y=CHANNEL
IETTER

ON TO FILE
CARD EDIT



2.12.01

Card edit of file
cards

File -
required flle
statement&

CELL FILCT A not given

d / MODIFICATION
PROUT |

_ CARD EDIT
-1 Set error switch /
(DEERR) MOEDT

Print routine -
print error message

2.14.01

Determine if an Input and output file statement had

/ previcusly been encountered. If 50, on to modification
card edit; if not, print error message and then on to
modification card edit.

2.13.02
(Col. 7-12 of card)

Locate first saved
word of card
containing next
file statement

Reduce by 1
count of file
statements ahead

to be analysed
{FILCT)

!

Determine number
of words {n
converted card
mumcmciawd‘
with this statemen

Scan file statemen

_ DEFER FILE CARD WRAP U
Clear file image Reset lngut switch 2/23,01 (
area (FSINP) & output Definer analysis
(FAREA) switch (FSOUT)
to zero

2.13.01



g 2 0

Wrap up of file
card

FILWR

Cell FSIAB
e

2.13.01

FIL ’ Store no-Iabel
code (2) in file
Label Given > block
(o]
(FAREA+3)
Y J '
[ 1] ell e n
#F SCKP ore check- ltat’eg%nt
point type cod
heckpoint vinto file block P
given es T, ” (card con
‘(FAREA+17 ’
No ; g
Set error . File-output
Print Message or input not
locksize H switch \ J]specified
given o {DEERR) pu
7 ‘
Yes e J ’ /
(PROUT ¢ —
FiLou Set error switch
u:p;: ot in- > NEITHER Print routine- N (DEERR) FIEDT 2,12.01
P ¢ print error message A
B )
INPUT On to next
fille statement
Cell FILPR-1 e - two INPT I
output files ‘m—‘ FILPR=File card parameters
file card pre- Yes | Print routine- /7 glven switch in common
ously encounts; Print error meuag1 (FILPR)
L ;A+ 15
On to next
— sc—file statement ncrement number Number
save addr, | of files to be of reels given
of high end o merged or used as
mogle block in input (FILCO)
2. 13,01
(FILPR-1) FILPR=File card parameters

¥

Update referenced

Form G save addr. ]

(FAREA+IS)

‘IR2=Pnelent input file count

On to next file

¥

statement

of high end of this
P:';T:;‘:' &"":i input file ?ﬁ,ﬁk én
. common
Tﬁf&c’f of this flle address) (FEN,
| (REFPR}
FILMI . 1
FILMV ft :
Move next Jocatio [Updnte referenced
o g fa* Peter to addr. of
common AT: lffo%l?‘(l%?l{)

ber assifned to this
SR Y
crement)

IR2=Present input file count

b J



File - no

rd
CELL FILPR 7| input file

-~ given
/ PROUT ~ . -/— !

Print routine - print

NO
> —'1 error message

CELL FILPR-1 File - mo
/ ROUT _] output file
‘ -~ given

ON-TO MODIFICATION CARD EDIT

2.14.01

>_£0__' Print routine - print '
eITor message /

2.13.02



INPUT AND OUTPUT FILE DATA BLOCK LAYOUT

2.13.03

TR " BOUIINE
DEFINER ROUTINE DESCRIPTION USED
Input Qutput
Mode x x
FAREA + 0 Mode MODFI Pl e zero
FAREA + 1 Density DENFi Density High = Zero x x
Low = Non-Zero
A 2 Paddi D! ddin,
FAREA + adding PADFI Pa g No Padding = ) 0 x x
Low Padding = 1
High Padding = 2
FAREA + 3 Label LABFI & FILWH Label x x
Standard = O
Non-Standard = 1
No Label = 2
FAREA + 4 Label LABF1 Label Density h = Zero x X
ig‘g" *ﬁgon-Zem
FARFA + 5 Blocking BLOFI Blocksize X X
FAREA + 6 Serial SERFI Serial Number x x
FAREA + 7 RISEQ RLSF1 Reel Sequence Number x x
FARRKA + 8 CKSMS CKSFI Checksums x x
No = Zero
Yes = Non-Zero
FARERA + 9 BIKSEQ BIKFi Block Sequence x x
No = Zero
Yes = Non-Zero
FAREA + 10 DICT DICF1 Dictionary x x
o = Zero
es = Non-Zero
FAREA + 11 Name NAMF] Name - Word 1 x x
+1 Name NAME] Name - Word 2 X X
FAREA + 1 Name NAMF] Name - Word 3 x x
L. FAREA + 14 Ioput INPFI Input Number X
FARFA + 15 Reels REEF1 Number of - Reels x x
FAREA + 16 | Record RECF] Number of Input Recopds x
FAREA + 17 PT CKFF! ckpo
cK Che fnt Standard = O x
Non-Standard = 1
No Checkpoint = 2
FAREA + 18 Retain RETF1 Retain
FAREA + 19 CKSM3/BLK SEQ| CKSF1/BIKF1 |Checksums or Block Sequence x
Neither = Zero
Yes = Non-Zero
FAREA #+ 20
- CALCU Groupihg Factor
FAREA + 21
Number of reels processed to date
FAREA + 22
- SAMWRP | Blocksize plus CKSUM or Sequence word
FAREA + 23
.- SAMWRP Blocking ~ Blocksize /record length
FAREA + 24




Card edit of
modification card

CELL MODCT

statement

!

of mod ML Lo

statements ahead
to be anslysed

(MODCT)

Dsea rumber
[ n convert-
ed card storage )
{ amecisted with
this statement

C
SKOO1

2.72.01

; Scan modification
statement

{ Definer analysis

(Col. 7-12 of card)

2.15.01

2.16.01

MODIFICATICN CARD WRAP UP

2.14.01

ON TO RECORD
CARD EDIT



2.15.01

Wrap up of
modification
card

MODWR

Locate modificstio
card parameter cell
in common associa-
ted with this medi-
fication name
(MODPR-X)

Indicate the use of
this modification
name by stering into
common cell lacuncﬁ
abeve size of madi-
ficatien program

On to next modification statement

MOEDT )
A



216 0

JCard edit of
record card

Refor -
require
record state-
A ment not

CELL RECCT o |siven ]
REEDT ol d el ON TO
(PROUT { DELETE

NO et tl Set error switch CARD EDI"
nt routine -

—h +—n DEERR

print error message ( )

Record
card read

218 Q1

All
record statements
analysed

N~ YES
P

(Col. 7-12 of card)

Locate first saved
word of card
containing next
record statement

Reduce by 1 count
of record statements
ahesad to be

analysed
(RECCT)
| 2

+

termine number
[ wor;as in convert-
ed card storage
associated with
this statement

CSC
SKOO1

2.72.01
Scan record
statement

* ) DEFER

Clear table for Set all signed - t§et bli]t-char :sw%)tch 2 2301
unsigned switches or characters

record lengths unsigne d(0) (FIEBC) set typé ) Definer analysis

(IENTA, 1) — —

indicator for fixed

(FIEUS 4) (0) (TYPFV) 217.01

IR1=Length table IR4=Signed-unsigned ) RECORD CARD
Pointer switch pointer WRAP UP




217 o

Record card
wrap up

Recerd »
no length

7| given

CELL RSIEN P s |
7

( PROUT f

Set error switch
Priat routine - 3 (DEERR)
print error

message J

Record -
too many

4parameters
7 lior fixed
/ length sort

/
Z
Print routine - Set error switch 4
print error | ’ﬂ (DEERR)
message

NOTE:

First Length (Lenta- 1) Input record length

Second Length (Lenta-2)=Record length of input to merge phase
Third Length (Lenta-3)=Record length output from final merge phase

I set .:Ie‘cond NO
}ferﬁg, equal tof;’
(LENTA-2)

Set third
length equal to

second
(LENTA-3)

T




2.17.02

Record - no

length given
for input to
1 sort

/ )

PROUT
Print routine - Set error switch
print error —3 (DEERR)

message

CELIS [ENTA-TC LENTR-3

_REC

Save first length

for record length
test

{RECSV)

Save third length *

for record length
"o Y
(RECSV)

* NOTE:
RECORD IENGTH TEST ~ Determine if all control
fields fall within specified
record length, Largest

record length chosen for
comparison to allow for -
customer modifications whith affect control flelds.

(PROUT

Print routine - Set error switch

—'—‘. print errer memiage — (DEERR)

\

control fleld
xtends be~
yond record

ength —

Savo fixed length
1Fut to phase 1
1)in
common

(RECPR)

.

Save fixed length
for input to phase 2

Save fixed length ON TO PELETE CARD EDIT

for final output

(IENTA-2)in  ———p (LENTA-3)in DEEDT
commaon common
(RECPR~1) (RECPR-2)

2.18.01



2.18.01

Card edit of delete
statement

YES
flelete statements™N\_

processed

Locate first saved. (Col. 7-12 of card)
word of card

containing next
delete statement

[Reduce by 1 count
of delate statements
shead to be analyse
l(DElCT)

Detsrmine mumber

of words in convert-
ed card storage

associated with this
statement

| "
DELSC
o1 4
“.72.01
Scan delete
mement

DEFER
[3.2301
Definer analysis

DEIETE CARD WRAP UP
‘(

2.19.01



Wrap up of delete
card

definer given

1s m am
delete statement

. CELL DSFIE

7
e

7

PROUT Vs

Delete = no
field given

e

(Card"
Content)
DELCR , ﬁo next
PROUT deletz ‘%‘:,;t

2.19.01

NO

Print routine ~

Set error switch

L)

Print Ist card of
Delete statement

-3 DEERR
print error message |2 ¥ ( )
CELL FILSW, 4 IDelete -
PROUT delete field
not specified
NO | Print routine - ‘ on record
Py, _ - card
print error message |~ ~

“ELLS FIEIN, 4 & IDELE

PROUT

Print routine -

print error message

Update referenced
parameters para-
meter to & ss of
next umsed cell in
common ( R)

!

Sto

§Lels

number of
“{hlch par

L, 4
in common, (Wo
1 decrement)

(REFER TO DELWR 2)

DELWR
2

2.19.02

CELL DSIDE

NO

CELL DELPR
Form € save address DELPR = DEIETE CARD PARAMETERS

YES of high end of first

delete control field
in common
(DELPR)



2,19.02

Store fleld starting
word rumbey
(FILSW, 4)in
common

‘!o«l 1 Address) }

Move contrel field
left mask (FILLM, 4
0 common

(Word 2)

Move control fleld
right mask (FILRM,
4) to common
(Werd 3)

_DEIETE CONTROL FIELD DESCRIPTION AREA LAYOUT
. DELIN .
Align respective bif Decrement | Number of words field extendsover

tiens of delete
1d and control |2 |Entjre Left Mask

fisld by positioning 3 |Entire

Right Maxk
delete field "4 |Entire . First ML‘ESE_\N
[} [

e B

N Entire Last word of fleld

Save repositioned
delets fleld words
in eommon

(Word 4, etc.)

Increase delete
statement count

L&)
(DEL1PR decrement

ON TO NEXT DELETE STATEMENT
DEEDT

2.18,01



Card edit of
sort statement

CELL SORCT

Set sort switch
(SAMPR-4)

-

Locate first saved
word of card
containing sort
statement

*

Determine number
of words in convert|

ed card storage
amecisted with
this statement

SORSC
__§KOO1
[2.72.01

Scan sort
statement

perer |

2.23.01

Definer analysis

(Col. 7-12 of card)

2.20,01

TO MERC
CARD
MEEDT KT

2.21.01



Card edit of
merge statement

_ CELL MERCT

NO

Set merge switch
(SAMPR-8)

Locate firet suved
word of card
centaining merge
statement

+

Determine number
of werds in convert-

ed card sterage

ameciated with
e

MERSC

P 2.72.00 |
Scan merge
statement

2. 2301
Definet analyds

Py S

(Col. 7-12 of card)

2,22.01

2.21.00

ON TO
ORT-MERG
CARD WRAP
up



Wrap up of sort -
merge cards

SB/{WRP '

Cledr commoinl
cell used to save

addr, of sort input
file block

(FILPR)

FILPR=File Card Parameters

Zell SAMPR-5

Sort or merg
statement
// not given
CELL SAMPR~5 /7
rrour 7 ../
- orin Set error switch
NO nt routine - t (DERR)
error message i
CELL SSORD CELL MSORD

given on merge

Extract merge-
merge order

e

(PROUT

2.22.01

PRINT ERROR
MESSAGE &
§TOP

Print routine -
print error message

Set ermor switch

___,7 (DEERR)

SMWRP
1-A

AY

\

Sort-me:
, \ merge

N cards - no
maerge order
given

Save merge onder
in common
(SAMPR~1)

Extract sequence
given on sort card
ASESCS)

SAMPR = SORT & MERGE CARD PARAMETERS

CELL SSSEQ

CELL MSSEQ

Set sequence cell in
common to indicate
scientific (zero)
(SAMPR)

Ex
given on merge

card (SEMCS

Cct sequence

Save specified l
szequence in commo

(SAMPR)

SAMPR=SORT & MERGE

7

2.22.02

CARD PARAMETERS

2,22.0



2.22.02

, CELL SSFIL
SMMTE

Set error switch

Print routine -

Input
file spedified print error messagel M pppRR)

on merge card

aput
file specified NO

on ©ort card

Pride enST™
message & stop

Extract the next -
untested ﬂlu %.unbe goorl:e agr’ttd
z XN not found in
grn%o ot Bl IR2 = INPUT FILE TABIE POINTER A e e
(FILIN, 2) /
CELLS FILIN, 2 p f
{PROUT /
, —
Set error switch
DEERR. Print routine -
scanned ¢ ) ™ print exrror message
Cell S@gPR i
Find location of FILPR = FILE CARD PARAMETERS
file block in comm
associated with scrt
ingut file and save
n common "
(FILPR) , 2.22.07
i ! Yes
Remove specified IR2 = INPUT FILE TABLE POINTER f
file from input file
table (FILIN, 2)

4 —— ;
Ot >

i -
E:s{g tfi g" u%"
starting at the be-
ginning of input
file table

(FILN, 1)

IR1 = Input file table pointer

Cell FILIN, 1 Decrement No

p/ SMMOV

Yes
£ )

SMBEG

All
ells of input .
file table scanned

Is
file number
extracted equal
to zero

Cells FILTA, 4 FILIN, 1 Decrement

SMTMV ‘
~Update count [Save s N Ty )3 Tl
of files moved, & location of its fm?;,ng: inpfn !ﬁele 2,22.03
Yes H file block n %steam—*.i table
er N
arlymerge input
(SMAXT} £i1g ¢ (SMTAB, 1) (FIIN, 1) A
DECVA PROUT xxxxxx = File #
File Xxxxxx
does not
positions r?ifl > Conversifqin routir}x)e- Print routine- agfee, 5”{}}‘
n}%chejkenw cgg;};:crﬁ) lfoer nmu;?s-e ° g;i:t error mess- _ - w|merged

D



2,22.03

SAMW

3
[Exwact countor )

input flles specified
for merging

(SMAXT)

. SAMPR=Sort 6 Merge Card Parameterns

IHF“ common

(SAMPR-2)

Call SMTAB, 2 (IR2 = Merge File Buffer Pointer)

ves | BT et &

don w fill in em
tion

NOTE: Filling in gaps laft in temporary merge input file
buffer by absence of files from input file list when
buffer was filled.

FILPR = File card parameters

of temporary me NOTE:s Each cell of the buffer contains the number (decrement)
;lon t file and file block location (address) of & merge input file.
thru

R Cell FILPR Cell FILPR-2 File Block word 1
Joseph
No Merge input
files cpegciﬂe%u

2,22.04

R
2




2.22.04

BCD

LEHI |
et mo or
Is it bina all input files

(GENPR-1=0)

ry
lor all input files

(GENPR-14 0)

Cells FILPR-2 thru
FILPR-11

s
another file

pecified as merge
ihput

No
111
specis led as merge >
l in
not
ave
same mode

v

hdnt Error Mess-
age

et Error tc

(DEERR)

g #
orting to be iles specified

performed

merge order

for merge less than

Cells SAMPR-1& SAMPR-2

Cells FILPR-2 thm
FILPR-11

FAREA

Is it binary
or BCD

2.22.04

Merge order
set equal to
mumber of
files to be

merged.

v’ f |

prouT’

Set merge order

Yes Eual to number
f files specified

(SAMPR-1)

Print Message




2.22,05

3
of 1 given
for sort-not
a valid merg

Cell SAMPR-1
’ PROUT ’

Set error switch
Print Error Message ({DEERR)

T

Cell FILPR

{ t“c:so%c Toput
iTe data bioci

(FAREA+5)

FAREA+19

ncrement blocksize
effective record

en {,by 16 save
in file block (FAREA

+22)

File xxx-
ecofrd lengtfh
Y not factor o
3 input block
a] to effect

i egtrl;:g&l eng:h °c length

(blocksize) & save |

kn file bloc

(FAREA+22)

/’/

PROUT ,

Conversion routine
convert field numb
to decimal for mess
age

[Extract input file
mmber

Print Error Message

¥

Set Error Switch
factor in assoc. (DEERR)
file block
(FAREA+23)

1




Cell FILPR-2

2.22.086

Cell FILPR-1

xtract blocks
next merge input
file from assoc. file
block

(FAREA + 5)

" FAREA+19

hecksum er
block sequence
option

spec.

et actua cord
lengthlqu:f to
effective record .
length (blocksize)
6 save in file block

(FAREA + 22)

Increment block=
size (effective rec-

ord length)by 1 &
save i% ﬁle Klock

(FAREA + 22)

BMER Is
input record

engt.}\‘s egif'}ed
: %ié’

Save blocking
factor in assoc.
file block

(FAREA+23)

Extract input
file number

an output file

-7< been specified

xtract blocksize
from assoc. output
file data block

(FAREA + 5)

Checksum

< or blocksequence
option speci.,
fled

FAREA + 19

Set actual recor
length equal to
effective record
length (blocksize)

&A v lg_ ti:f)bloc

ncreme
size (te ectlve recor
length)by 1 & save
in file block

(FAREA+22)
g

Save blocking
factor in assoc.
file block

(FAREA+23)

AMWRP
7

Save loca
tion counter
for tracing

GENPR-4)

ra-—

Print Error Message

Record leng

not factor,
of output

file blocking |

Set error switch

P (DEERR)

2.22.07



2.22.07

tract merge O
(SAMPR-1)

8%5: (é'ﬁ%-l) |

to mumber of files
to be merged

(SAMPR-2)

NOTE:

1 = Merge Order
2 = Number of files to be merged

(PROUT
T Set error switch
@ Message Cm— (DEERR) S—
/
. Number~ of /
files to be /
merged {s
higher than
merge
order
MSFIE 2.22.10
PROUT
Set error switch
f ot Fields given PAMWRP
given on sort card on merge cards =p4 Print routine- 10-C 4
(DEERR) print error messagd
Print error
\ message & stog

Save number of
cont, fields to sort

SAMPR=

Sort & mergeJof merge field de-

Prepare for analysis]

Save number of

NOTE: If merging only, controlfield data must be taken

\ ,
Sort-merge
\ lno fleld de-

on, in common od - finers rather than cont, fields to
éAMPR 3 c:,;tel);r sort field definers merge on, in finers given
(DECREiA common gAMPR
ENT) -3 DECREMENT) _/-

from merge card. If sorting or sorting and merging
control field data is taken from sort card.




2.22.08

SAMPR = SORT &6 MERGE CARD PARAMETERS

OF gﬁud for ar
f‘iei dercsiRior,
(SAMPR-3)

:Tm

Find next unprocess

AL

input file

Tod “é;a&’t;h

descending
centent sssociatbd
with this control
field,

CELL FIELN, 4 (IR4=FIELD NUMBER ) / 7

LDECYA (PROUT

Set error switch
Conversion routine - Print routine-print

(DEERR) -—-.7 convert field numbe| —j error message

to decimal for
a % ] IR4=FIELD NUMBER
T O
agtiig jro: Km‘
er .' wor n Wmc
onta

2,2210

message
arts of fleld are

inad (FIINW, 4)
in decrement

Make formed word

or descendin DESCENDING minus

e ket

ASCENDING

Store formed word
An field description (REFER TO SAMWRP 6)

area in common
(Word 1 for this
field)

®

Form a word equal

to zero

SAMW

2.22.09



C

2.22.09

ELL GENPR-1

CELL FIEUS, 4 (IR4=FIELD NUMBER)

Miuke the formed
File mode word equal to
two
CELL FIRUS, 4
(IR4=FIELD NUMBEER)
Make the formed
word aqual to one.
UNSICNED i‘ £
tore developed NOTE: 0 =L1LOCICAL COMPARE
e ﬁ"“’ “::: n 1 = ALGEBRAIC COMPARE
omareion (Word 2 2 = SIGNED BCD COMPARE
for this field) (REFER TO SAMWRP 6)
Extract left mask IR4=FIELD NUMBER
s
nto fie scriptio
aresa in common (REFER TO SAMWRP 6)
(Word 3 for this
field)
Extract right mask IR4= FIELD NUMBER
fﬂ 4) § store
nto fleld descriptich  (REFER TO SAMWRP 6)
ares in common
ord 4 for this
eld)
gm .lum;d& %h IR4=FIELD NUMBER
P?Rg;‘é '} m Her
e
il
P Lorged word]  (REFER TO SAMWRP 6) ON TO NEXT CONTROL
area in commeon FIELD
Word 5 for this
eld) SAMWRP
8-B
; 2.22 08
Set tch for this .
ﬁedli to zero to :
indicate that it has SAM

been processed
(FIELN, 4)

1R4 = FIELD NUMBER

10

2.22.10



e
count (in common
of cont. fields ule)q

(SAMPR-3 Decre-

ment)
Y

Setup a edo
control fleld des-
cription ares in
common as follows:ﬂ

Word 1 - Address \
Haisp e s
qu+ fecor o phase

ecremen
Numbft c%lvm'nu;—ﬂ
control field exten
over equal to 1

Sign

Plus - Indicating as-
cending order

Word 2 - Endre wd. ]
c%fm indicating Iogi

compare
- emes b ® o o o
Yord 2 nbagwd:
‘Piu
Word 4 - Entire Wd,
Right mask ot all
bits

Word.s < A'gliﬁesr =
P};&lgégazti qual to

ero
Decrement

Number i)f unusei!
%I?i dfn astlwor of
eld equal to zero

Cell OPTPR-3

~SMPXA

Update referenced

arsmeters para-
meter to address of|
next unused cell {

common (REFPR)

—0

efrors encountered

NOTE: Count will now include sTOP
psuedo control field to (proOUT

Any
control card

be generated

P

rint Error Message

(PA

USE ¢

2.22.10

Cell DEERR

On to calcu-

K lations

Errors Tound In card anafysh

Option procedure
1. To delete this job press

start. OR

2. To interrupt the system--
Set SS1-- Press start Put
§S1 up and then set down
again, Attach reader as

SYSINI - Execute sort &
place new gort cont, cards

in reader OR
3. To continue s! ore the
condition)=-Set 552 --Press
Start, Errors are assumed
allowable

s

Print & stop

(press start)

SORT/MERGE CONTROL FIELD DESCRIPTION AREA LAYOUT

terrupt specifie

SS1
'

Ye

7

perator
action pause
action com-
pleted.

INRPT

2.71.01 A

ction when system
interrupted becausé
of program error

Jyord Portion DESCRIPTION
1 Sign Ncendine 70
| Address Starting Word
Decrement Number of words field extends over
2 Address Logical compare = 0
Algebraic Compare =
Signed RCD Compare =2
3 Entire Le ft Mask
Entire Right Mask
LAddress Field starting bit position
Number of unused bit positions in Iast
ccrement word of field

to be continued Yes
2.70.01
EP0OO7
° estore index regi-
ster 4 (EP002)
\ Return to
sort monitor
via
10, 4

(Job deleted)



Subroutine for
finding definer

analysis program

Save index
registers (Defe 1,
Defe 2, Defe 3)

Save location of
first ﬂnei’in
core & number of
definers present
(Defe 4)

Determine maxi-
mum sumber of
ﬁo&:mo definers
statament
AVe (Defe 5)

: -'ﬁf&'ﬁ.ﬁf&%%‘uud
with this statement

and reset them to
1810

Print routine -
print error
message

Print routine -
print error
message

Determine location

of last word in

a gmprlnta definer
ntification list

save (Defe 8)

2.23,02

2,23,01

NOTE: xxxxxx = TARD TYPE

XXXXXX
No definer

given

Set error
switch
(DEERR)

Restore index

{gﬁ?ﬁ‘ﬂ Defe 2,
efe 3)

R

————
—— RETURN TO ASSOCIATED
Too many CONTROL CARD WRAP UP
definers ROUTINE VIA
given 4
1,

NOTE: xxxxxx = CARD
TYPE



2.23,02

Determine location
of Aut word of
de

routf:: o gizldt.'nhlc
save (Defe 9)

C
CELL DEFE 4 O

YES
2.23.01
NOTE: xxxxxx = CARD TYPE
yyyyYyy = GIVEN DEFINER IN ERROR
Determine name of i(ﬁxxxfda
egal de-
definer and save fin 5? This
DECPR) p is the define
CELL DECPR YYYYYY
»
d
PROUT ’ DECAR DECNT
Inite Set error switch | Find location of
el iotiner NO__ . [Print routine - (DEERR) next definer in
eg ne print error core & save
message , (Defe 4)
YES (DEFINER SWITCH) Note 1
TWOSM -/ IPROU o
dentlcal de- Sy g} Print routine - | oy o ey
finers given print error . sent by 1 and
messag * o ] Two given save (Defe 4)
DEFE 9
NOTE:
OUT TO APPROPRIATE ANALYSIS ROUTINE xxxxxx = CARD TYPE
VviA YYYYyy = DEFINER NAME
ANALYSIS ROUTINE ORIGIN TABLE
(SEE STATEMENT TABIE)
2.00.01 2,.23.02

NOTE 1 - DEFINER SWITCH SET ON FIRST PASS THROUGH ASSOCIATED ANALYSIS ROUTINE,



2.24.01

Analysis of
checksum de-
finer - option
card

Set checksum
switch = §
(OSCKS)

ON TO NEXT DEFINER

/‘

2,23,02



Analysis of no
checkpoint de-~

finer - option

Set no checkpoint:
switch = 1
(OSNCC)

ON TO NEXT DEFINER

/‘

2,23,02

2,25.01



2.760.0

Analysis of equals
definer - option
card

Set equals switch
= 1

OSEQU)

ON TO NEXT DEFINER

2.23,02



2,27.01

Analysis of
variable definer -
option card

Sot variable
switch = §
(OSVAR)

ON TO NEXT DEFINER
a /

2.23,02



Analysis of
buffer definer ~
option card

Set buffer
switch ~ §
(OSBUY)

ON TO NEXT DEFINER

2.28.01



2.29.01

finer - option card

Note:
xxxxxx = CARD TYPE
¥YYyyy = DEFINER NAME

RROR RETURN - ON TO NEXT
DEFINER

Notet
xxxxxx = CARD TYPE
yyYYyy = DEFINER NAME

Extract parameter
(number of cells

common is to be
relocuted)

ERROR RETURN - ON
TO NEXT DEFINER

CNVRT

2,69.01 ERROR
Convert it to
binary

message

2.23.02

Save converted

parameter in
rel com switch ggt!o:: ’;nl“l

ceﬁll used

may not

] leave room

CONVERTED PARA- »°] for sorting

METER o 4
PROUT P ERROR RETURN - ON TO

/ NEXT DEFINER

relocated too Pgﬁ: :o;:;::ne -
many cells tr;lessage

NORMAL RETURN - ON TO NEXT DEFINER

K

2.23.02



2,30.01

Analysis of
block definer

overflow card

Note:
xxxxxx = CARD TYPE
YYYYYY = DEFINER NAME

Cell Decnt

NOPAR ERROR RETURN - ON TO

OVERFLOW CARD WRAP UP
error memage
2.23,02
Notes
xxxxxx = CARD TYPE
Extract Parameter YYYYYY
{(aumber of tape = DEFINER NAME

records previously

ERROR RETURN - ON
TO OVERFLOW CARD
WRAP UP

Convert it to
binary

2.23.02

Save converted
srameter in de-

NORMAL RETURN - ON TO OVERFLOW CARD WRAP UP

2.23.02



2.31.01

fESH R on

definer - label
card

Netet
xxxxxx = Card Type
YYYYYY = Definer Name

Ro%e.

IDELA Cell Decnt ’I meter ‘iv.m
| ERROR RETURN - ON TO
/ LABKL CARD WRAP UP
meter Ne
Given
2.23.02
YRS
Extract first

charactar of
Perameter (H)
Paramdter
PROUT
No Print routine - Set error switch
print error mess- (DEXRR)
age
YIS
Extract label

length from
Parametsr

PARAMETER

PROUT ERROR RETURN - ON TO

LABEL CARD WRAP UP

fbel length

within Umits O

Print routine -

DEFER
print error mess- 2B
age
YRS 2.23,02

Calculate last
location of commo
used for label card

yr te ef,en e
ramete ard~
meter' cell to
specify last used
fqmpon eg for
. rd storage

2.31.02



Store last loca
of common use

by label in commo!
(LABPR-2)

Detsrmine number
of words in label
and save in

common (LABPR

O

of label from de- |

finer buffer to
common label
ares

Patire

bel moved

s

ntification de-
finer switch
(LSIDE)

LABPR = LABEL CARD PARAMETERS

LABPR - LABEL CARD PARAMETERS

ON TO LABEL CARD WRAP UP

2.31.02



2.32.01

Analysis of {nput
definer - chamel
card

NOTE:
xxxxxx = CARD TYPE
YYYYYY = DEFINER NAME

ERROR RETURN - ON TO NEXT

CELL DECNT
PAT DEFINER

print error message 2-B

2,23.02

Extract the next
unprocessed para-
meter (channel on
which input 1»

nted) & ni‘ﬂllize

Extract next un~

essed character
of parameter
starting at the low
order

print error message

#-NUMERIC

i P S—
Set A to H mode
Change channel iCharmel - indication
nput - two
letter to numeric different (INPOA)
equivalent channels
given
v 4 A=t
L/- Change channel B=2 Save numeric portio
/ letter to numeric Szj of channel desig-
/ ' equivalent -5 nation (chain
Other YES y rmmbers
channel mode Print routine - =10 (INPNU)
{ven previously print error message YES CELL INPOJ
NO channel mode
given previously
ERROR
DngH &~RETURN - ol
- ON TO NFXT -32.
DEFIMNER
2.32.02 2.23.02



Set | to Q mode
indication

(INPOJ)

3.,32.m

Extracls equilvalift

a. -
:?&ieog at?g tac»ﬂ" wqth i
numeric portion of
parameter (chain
numberjpRelease bit
t&gpeci ied "ZOXOX

INPXT

tore formed word in
input channel table

(INPTA, 4)

!

Initialize mumber
cell by resetting to
tero

(INPNU)

All

parameters
processed

2.32.03

Set first time
through switch (first
alpa character Chamel -
scanned) gix t - :wo
eren
(INPCN) A channels
INPMS ] -~ 7] dven
[PROUT - -
= _/ ERROR RETURN - ON TO
‘ NEXT DEFINER
Print routine - DEFER
print error message 2-B
2,23,02

x = CHANNEL IETTER
y = NUMERIC PORTION OF CHANNEL DESIGNA TION
z = RELEASE INDICATION (6)

IR4 = CHANNEL TABLE POINTER

PREPARING FOR NEXT PARAMETER

ON TO NEXT PARAMETER

'

2.32.01



2,32.03

INPC
INPTI
INPHI

Arrange contents
of channel table
cells in sequence
by overall channel |
designation

pecr |

Calculate location CHAPR = CHANNEL CARD PARAMETERS
{ fnhcc}l of chan-
el table Jn common]

and save {n common

gHAPR ai

Update referenced
?ud;leteu paramete

Jocation of last
ocation ysed in
om

INSLW

Move sortad channel
input table to
common

nput definer switch
CSINP)

DgFgR &« NORMAL RETURN - ON TO NEXT DEFINER

2.23.02

INPRL Set release mode . Process next character
"R given for intersystem 2
previously communication {

(INRSW)

2.32.01

Indicate ermor

¥



2.33,0

Analysis of merge
definer - channel
casd

hannel -
~ [acoRect
-~ nnmbe{‘of
(rnotrr -’ inne J
P /
Print routine - - '
print error message ————-—D“
2,.23,02
Channel -
e -
Charnae] not
correctly
A specified
7
FARAMETE 7 _/-
/ PROUT , 7
INVALID Print routine - J
~———————P] print error message
A=1
h h: 1 =
ety mmene | £33
quivalent & save gf; Channel -
CHANM, 4) F-e sameochammel
G=7 Aspecified
H=10 ~ Jtwice
IR4 = MERCE CHANNEL NUMPER CELL s <
STORAGE AREA POINTER /CH/\NM, 4 (PROUT .- ﬁ%gEN
B'O"h Print routine - DEFER ON TO
specified channels print error message BE?‘)IIER
identical 2-B
2.23.02
Sct channel - NORMAL RETURN-
merge definer ON TO NEXT
switch (CSMER) DEFINER
2.23,02




2.34,01

Analysis of output-
channe] card

NOTE: xxxxxx = CARD TYPR
yyyYyy = DEFINER NAME

ANo para-
meter given

LNot charted ] P!.ERROR ON
Error routine - » DEFER i TO NEXT
print error message A 2-B DEFINER
2.23.02
Extract the next
wnprocessed para-
meter (output
chamnel)
Channel -
Extract next un- putput -
processed character :t:h:gxunet} not
et Ermiicy
order

OgJle 7/

Print routine -
print error message [~

CELL

OUTNO

2.23.G2

NORMAL RETURN - ON TO NEXT DEFINER

OUTNR é\fl Number
R I Shanse, SFame] £ Gestos
mm:nrlc M:M mimeric =
designation .,,g designation =
VA H=10
l l Save numieﬂc
Save numeric Save numeric portion o
equivalent of equivalent of gfé‘ﬁaan o de-
channel (J-Q) channel (A-H) (QIITNLI
(CHANO) (CHANO)
I+ ‘
Set channel -
output definer
swiltc
(CSOUT)
2.34.01



Analysis of reels -
file card

o o o

[No parameter|
given

’
CELL DECNT 7
NOPAR s
Not charted

Error routine
print error message

Extract parameter
(mumber of reels
comprising file)

CVTER ‘
Rot Charted

_

G

2,35.01

NOTE:
xxxxxx = CARD TYPE
¥YyYyYY = DEFINER NAME

ERROR RETURN.- ON TO NEXT
DEFINER

CNVRT I
.69, 01 '

Convert it to
binary

ERROR

NORMAL

Error routine
Print error
message

2.23.02

KXXXXX NOTER:

ynyy xxxxxx = CARD TYPE

A Mlegal YYYYYY = DEFINER NAME
“ [character
7
7 ERROR RETURN - ON
S TO NEXT DEFINER
DEFER
- 2-B

2.23.02

Save converted
parameter in
file block
(FAREA + 15)

!

Set file - reel
definer switch
(FSREE)

p

EFER
2-D

&

2.23.02

NORMAL RETURN - ON TO NEXT DEFINER

/



Analysis of mode
definer - file card

CELL DECNT

Error routine
Print error message

Extract parameter

(Mode of file, bi-
nary or BCD)

Parameter

Is
aracter a "B" or
"Dll

/

PROUT ’

’

Print Routine -
Print ermror message

’

r———
File-mode-~
Parameter in-

correctly

given

rd

f[’l"l

'd

7

\

(FAQUT

‘,

statement in
error

Print first card of

e
indication into file
block (FAREA)

v

MODB

Set binary mode
indication into file
block (FAREA)

y

Set mode given Set mode given
nce switch (file once switch (file
mode, definer mode definer switch
switchFSMOD) (FSMOD)
1
»Y

2.36.01

NOTE: xxxxxx = CARD TYPE
yyyyyy = DEFINER NAME

ERROR RETURN =ON TO NEXT DEFINER

(Card Contenf)
Error return
on to next de-
DEFER finer
2-B
2.23.02

NORMAL RETURN -
( ON TO DEFINER




nalysis of density
efiner - file eard

2.37.01

NOTE:
xxxxxx = CARD TYPE
YYYyYyy = DEFINER NAME

CELL DECNT 7
' NOPAR
‘T_T‘ot Charted ERROR RETURN- ON TO NEXT DEFINER
Error routine - DEFER
Parameter given print error message 2-B
‘ 2.23.02
xtract parameter - File -
density -
(dcm!ty of ﬂl‘) p:ranzmr (Card Con-
incorrectly tent)
s glven
P ‘
PARAMETER s " | PrTFL ‘ '
(PrOUT 7 ' T 7 Error Retum
| (PRO »On to next
L character an NEITHER Print routine - definer
"H" or "L® print error message [PPrint First card of
ftatement in error
. DENH
et-low density [ Set high density
indication into file indication into file
block (FAREA + 1) block (FAREA + 1)
Set file - density Set file - density
definer switch definer switch
(FSDEN) (FSDEN)
NORMAL
RETURN -
ON TO
NEXT
DEFINER

2.23.02



Analysis of CKSMS
definer - flle card

CKS§F1

Set file - checksums
definer switch

(SFCKS)

Set checksums
switch in file block
(FAREA + 8)

*

Set checksums or
block sequence

§ switch in file block
(FAREA + 19)

DEFER
2-D

2.23.02

ON TO NEXT DEFINER

2,38,01



Analysis of
BIXSEQ definer -
file card

BLKF1

Set file - block
sequence definer
switch

(FSBLK)

Set block sequence
switch in file
block

(FAREA + 9)

y

Set checksums or
block sequence
switch in file block
(FAREA + 19)

‘/'

2,23,02

ot

ON TO NEXT DEFINER

2.39.01



2.40.01

Analysis of
dictionary definer.
file card

DICF1

Set file -
dictionary definer

switch

(FSDIC)

Set dictionary

switch in file block
AREA + 10)

ON TO NEXT DEFINER
DEFER
2-D

2.23.02



2.41.01

Analysis of retaln
definer - {ile card

NOTE:
XXXXXX xxxxxx = CARD TYPE
YYYYYY yYYYYY = DEFINER NAME
CELL DECNT 7 d No paramete
P given
7
NOPAR :
/ INot Charted | h-/ ERROR RETURN - ON TO
‘ NO Error routine - DEFER NEXT DEFINER
Parameter given print error message 2-B
2.23,02

Extract parameter
{rmumber of
retention: days)

!

Extract three low
order characters

PARAMETER

/ Reset the

character to a
zero

Is
next gn—
ite [ araﬁr

ank (start
t hlg‘x order)

ters processed

kSet final parameter
‘format (BL, BL,
BL, X, X, X)

Save finalized
parameter in file
block (FAREA + 18)

NORMAL RETURN - ON TO NEXT DEFINER

Set file - retain
definer switch

(FSRET)

2.23.02



Analysis of output
definer - file card

OUTFI

Set file - output
definer switch
FSOUT)

ON TO NEXT DEFINER
DEFER 5./
2-D

2.23.02

2.42.01



Analysis of input
definer - file card

INPF1

INPF1

CELL DECNT
-

2.43.01

NOTE:

xxxxxx = CARD TYPE

YYYYYY = DEFINER NAME
b

e

NOPAR __~

to input file)

[2eoor —— 1

convert it to
binary

[Conversion routine -

Input
mumber given

Save converted
parameter in file-

input definer switcH
(FSINP)

Save converted par:
eter in file block

(FAREA + 14)

2-D

2,23.02

ERROR RETURN -
Not Charted ON TO NEXT DEFINER
Error routine - DEFER
Parameter given print error message 2-B
2,23,02
NOTE:
xtract parameter XXXXXX xxxxxx = CARD TYPE
(logical # assigned xmy YYYYYY = DEFINER NAME
Character
__/- ERROR RETURN - ON TO
CNVRT l NEXT DEFINER
ERROR L DEFER
print eror message 2-B
NORMAL
2.23,02
ile - Input - Error re-~
_ - No number PRTFI P ¢ JCardCon- Jwm-On
ERQUT e given (POUT z tent) wrf’&ad:-
Print Error Message [ |

Print 1st card of

DEFER
statement 2-B

2,23.02

NORMAL RETURN - ON TO NEXT DEFINER
DEFER \ »~



A nalysis of blocking
definer - file card

Parameter given

Xtract parameter
Rlocksize no. of
ords per-tape
lock)

CNVRT l
[2.69.01

ARXXXXX
YYyyyy
-
CELL DECNT ~~ [No parameten
: given J— |
S
NOPAR o~
[Nt chareed

Error routine -

< DEFER
» print error message 2-B

s —

Sve converted
parameter in file

block
(FAREA + 5)

r Set file-blocksize
definer switch

(FSBLO)

2.44.01

NOTE:

xxxxxx = CARD TYPE
Yyyyyy = DEFINER NAME

ERROR RETURN = ON
TO NEXT DEFINER

2.23.02
Ay xxxxxx = CARD TYFE
P J lﬁlegal yYYYyYyy = DEFINER NAME
character !
7 /

TO NEXT DEFINER

statement

Conversion reutins - | ERROR E“:: routine "” .
convert it to NOBMAL print error messag
bina
i ] 2.23.02
e-block-
—BIEER size over 2000 (Card con- | Error re-
PRTFI y
(PROUT or under tent turn on to
wds. on this 'PROUT j_'_ ¢ defi
Specified statement nex net
1101:5’3 e within PiPrint Error Message [ Print lst card of f 4
{ DEFER

—P\ 2

NOTE: Blocksize limits:
1. No greater than 2, 000 words decimal
2. No smaller than 3 words decimal

NORMAL RETURN - ON TO NEXT DEFINER

2,23,02



Analysis of
padding definer -
file card

2.45,.01

XXXXXX

NOTE:
xxxxxx = CARD TYPE

S N =
_ “INo paramete YYYYYyYy = DEFINER NAME
CELL DECNT given
yd
Not Charted ‘ ERROR RETURN - ON
NO _ Error reutine - DEFER TO NEXT DEFINER
print error message | 2-B
2.23.02
Extract definer File padding-
(high or low) Illegal (Card Con-
ZIparameter tent)
7 ”
-
y ME Ve - Error
PARAMETER (PROUT s s PRTFI .-
(PROUT etum -
On to next
NEITHER Print routine - DEFER \definer
character an —— SE— Print First Card
WHY or MWLM —N print error message of statement 2-B
2.23.02
PADH
Set low padding Set high padding
indication (1) into indication (2) into
file block file block
(FAREA + 2) (FAREA + 2)
Set file - padding Set file - padding
definer switch definer switch
(FSPAD) (FSPAD)
DEFER
2-D
2.23.02

NORMAL RETURN ~ ON
TO NEXT DEFINER



Analysis of serial
number definer -
file card

Parameter given

Xxtract parameter
(file serial number)|

SERTS

et "Blanks" to
"zemil

Save parameter
in file block
(FAREA + 6)

l

Set file - serial
definer switch
(FSSER)

.//

2.46.01

XXXXXX NOTE:
Yoy xxxxxx = CARD TYPE
~ _|No parameter YYYyyy = DEFINER NAME
CELL DECNT / given ‘
NOPAR v__/J
ERROR RETURN - ON TC
Not Charted NEXT DEFINER
NO Error routine - DEFER
print error message 2-B
2.23.02

NORMAL RETURN - ON TO NEXT DEFINER



2,47.01

Analysis of label
definer - file card

XXXXXX NOTE:
YYvyyy xxxxxx = CARD TYPE
- d No paramete Yyyyyy = DEFINER NAME
CELL DECNT given
~ 7~
/ NOPAR _ ERROR RETURN - ON TO
J NotCharted | NEXT DEFINER
NO Error routine - DEFER
Parameter given —¥ print error message 2-B
2.23.02
Extract parameter
(type of label, File - label-
standard or non- fllegal P Error
standard & density) kharacter 'S (Card Con- § \poum
'd given PRTFI s tent) n.xl: -
- PARAMETER  IARFE i o°ROUT 7 “finer
PRQUT = ‘
Print lst card of /-
NEITHER _ | Print routine - statement
character an §; —— print error message
B B ank;HN; L
A"
A
N
K
L um |
f e xlo s%n d et low %ensl Set hi lﬁi density]
Wil [ e I dpisai
FAREA + 4
(FAREA + 3) (FAREA + 3) (FARD‘ MR I )
Set file ~ label
definer switch
(FSLAB)
J
low order

NO
- characters scann-
ed

NORMAL RETURN - ON TO NEXT DEFINER



Analysis of reel
sequence mumber
- file card

Parameter given

Extract parameter
(reel sequence
mumber)

RLTES l

Set final para-
meter format

(0, X, X, X, X, 0)

Save finalized
parameter in file
block
(FAREA +7)

- e

|

Set flle - reel
sequence definer
switch

'( (FSREL)

DEFER
2-D

2.23.02

CELL DECNT

'

NO
—N print error message

7

e
NOPAR

Not
Error routine -

2,48,01

X0 NOTE:
Yoy xxxxxx = CARD TYFE
No paramete yyyyyy = DEFINER NAME
given
e’ ERROR RETURN - ON TO
NEXT DEFINER
DEFER
2-B
2.23,02

NORMAL RETURN - ON TO NEXT DEFINER



Analysis of name
definer - file card

Parameter given

Place "blanks' in
3 name cells

Name 3 words
long or greater

CELL DECNT

Parameter

e

Yes

I'd
NOPAR ’

Dgt, ghaﬁed

Error routine -

Print error messagj

file block(FAREA

Parameter

Yes

P+ 11, FAREA + 12,
FAREA + 13)

2.49.01

NOTE: xxxxxx = CARD TYPE

XXXXXX

No paramete

given o
|/

NAMTW
NAMON

Move 2 words to
file block

Move 1 word to
file block

(FAREA + 11)

J{ (FAREA + 11,
(FAREA + 12)

.

3

Set flle ~ name
definer switch

(FSNAM)

NAMF

2.49,02

yYyyyy -+ DEFINER NAME

ERROR RETURN - ON TO NEXT
DEFER Definer

2-B

NOTE: If name does not occupy all 3 cells the unused will now contain the desired blanks.



2,49,02

}

xtract mumber of
haracters in name

mber o
characters in

name =0

Determine mumber
of words in name

Name consis
of full words

FFill remainder of
jncomplete word wi

blanks

Normal return - On to next definer




2.50.01

Analysis of
checkpoint definer
file card

22222 NOTE:
wyyyy xxxxxx = CARD TYPE
7] No paramete YYyYYy = DEFINER NAME
CELL DECNT _ /| given
Mok | - ERROR RETURN - ON TO
Not Charted e DEFINER
Error routine - DEFER
print error mess- " 2-B
age
2.23,02
Extract parameter
(standard or non-
standard)
» | incorrectly
PARAMETER 7 given

0 i | cardcon | Emorretun

P to
(PROUT tent) et
‘Character an

NEITHER Print routine
-

S or "N Print error message
Print lst card of
statement
CKPN
Set standard Set non-standard
checkpoint indi- checkpoint indica-
cation (0) into tion (1) into file
5,"1“/ )block (FAREA| : block (FAREA + 17)
Set file - - Set file -
checkpoint de~ checkpoint
finer switch definer switch
(FSCKP) (FSCKP)
Normal return - on to next definer
DEFER
2-D

2.23.02



2.51,01

Analysis of
record definer
file card

NOTE:
XXXXXX xxxxxx = Card type
YYYYYY yYyyyy = Definer name
// No para-
CELL DECNT / meter gived
e
]El:Ac:“i 7| - Error return - On to next definer
Parameter INO Error routine DEFER
Given print error 2-B File record
message
A incorrect
YES 2.23.02 & | parametesr
PARAMETER
(PROUT (
#] (Card Con-
- PRTFI g tent
'of number of Greater than 12 characters u Print routine broOUT . rd nt)
logic;‘nucords Print error message |- TROUT
e L-/-

Print st card of -
statement

12 characters

RECTW
xtract first para-

meter (high order of

number of logical

ONREC
l'ixtx'u:t parameter

(sumber of logical records in file) DEFER
records in file) | -3
_C_N'VRT 2,23,02
ERROR 1 2.69,01 Error Retura =
CNVRT Convert it to bie On to next de-
ERROR NORMAJ™*'Y finer
Convert it to
binary NORMAL

*

Scile the converted

+

Save number of
logical records
in file block
(FAREA + 16)

x

y

CVTER

Not charted

Error routine print
error message

Set file -
Record definer
switch (FSREC)

1llegal

prguiguipuiguipay

yyyy

character

NOTE:

[ :]
Opudl
| R

high order by one
million decimal
+ save (SVREC)

Exfract second

l\g parameter (low

order of number of
R}logical records in
&)

2.69.01

Convert it to binary

xxxxxx = card type
YYYYYY = definer name

|

Combine converted
and scaled high

Normal return -
.02 On to next definer

order with conver-
ted low order




2.52.01

Analysis of program
definer - modifica-
tion card

NOTE:
PROMO XXXXXX xxxxxx = Card type
YYYYYY YYYYYY = Definer name
_“] No para-
CELL DECNT y meter given
NOPAR Error return - on to next definer
| Not charted
Error Routine
NO DEFER
——P Print Error Message | 2-B
2.23.02

Reset base

storage cell (PROBS)}

and five - ten switcH

(PROFT) to zero
[Extract parameter

(name of modifica-

tion)

Prepare to determing

modification phase Modification

by isolating 3 high -program-

order char. of para- - ] incomect

meter (PROCE | ~ parameter

CELL PROCP PROUT < | Error return - On to
next definer
odification INVALID o Print routine - ‘ DEFER
program speci- print error message | 2-B
fied
2.23,.02
PROMP i
Place "XS" XS$= internal Place "MP" base MP= merge Place "FM" M = final
base (0) in base sort phase (10) in base storage phase base (15) in base merge
storage cell (PROBS cell (PROBS) d storage cell phase
(PROBS)
to indicated that S
| modifications are
PROMO

2.52,02



|numerical portion
(2 low order char-
acters) of modifi-
cation name

CNVRT

Convert it to binary

Pl
dd modj*ication

humber to base and
save result

(PROBS)

A

Set modification
program definex
switch

(MSPRO)

2.52.02

_— NOTE:
XXAXXX xxxxxx = card type
YYVYYY YYYYYY = definer name
Nlegal
T ch j
” character Error Return - On to next
/ < definer
CVTER /
Not Charted — DEFE
Error \ Error Routine 2 BR
71 Print Error Mess- -
Normal age
2.23.02
Cell PROFT
IR4
Does
Yes . Yes odification #
7TC cified exceed
10
(PROUT J,
No
fsINcaton Print Routine -
program In- | Print error message
correct modi-
E:::tion num- DEFER
-
.23,
Error Return -
on to next
definer
Normal Return - On to next definer
DEFER d

2-D

2,23.02



2.53.01

Analysis of cells
definer - modi-
fication card

NOTE:
XXXXXX xxxxxx = card type
yyyyyy = definer name

Cell DECNT

P4
CEIMO NOPAR ’,
Not Charted

Error Return - On to next definer
Parameter Error Routine DEFER
given Print error mess™ 2-B
age
2.23.02
Yes NOTE:
Extract parameter XX¥XXX xxxxxx = card type
YYYYyy yyyyyy = definer name

Error Return - On to next defin¢

{ berof core
1%mtions used by L CNVRT Y

modification 2.69.01 Error Routine
program) Convert it to Print error message
“binary

Save converted pam
maeter in modifica-

tion - cell definer
switch (MSCEL)

Normal Return - Onto next definer

2.23,02



Analysis of type
definer - record
card

NOTE:

Cell Decnt

TYPRE PAR
N O harted
Error Routine DEFER
Print error mess- 2-B
age
2.23.02
Extract low order
character of para-
meter (fixed or
variable length)
7
Parameter rd
frour
N nt iouthn -
d Print error mese-

YFY (fixed
(Axed) LoTE: Only fixed length records e8e

are accepted by this version
of sort (fixed length version)

Set record - Type
definer switch
(RSTYP)

l

Set typs indicator
for fixed length (0)
(TYPFV)

Normal Return - On to next definer
DEFER
2-D

2.23,02

”

xxxxxx = card type
YYYYYY = definer name

2,54.01

Error Retum - On to next definer

Record -
Type - in-
comrectly
specified

.

DErER\K O to mext
a8 definer

. 28, 02



Analysis of length
definer - record
card

Cell Decnt

[ Krror reutine

2,55.01

NOTE:
xxxxxx = card type
YYYYYY = definer name

Eiror Retum - on to next definer

4

DEFER

Print error message 2-B
2.23,02
m UT Error Return - on to next definer
Print routine - DEFER K«
print error mess- 2-B
age
> N Record-
N length to0
N many pars-
ave number of S J meters given
arameters given —
lengths specified) /
( LENNO)
T NOTE:
Xtract next para- EXXXXX xxxxxx = card typs
ater (length of yvvyy YYYYYY = definer name
gical records in P Illegal
rds) s character
7
Error Return ~ on to next
CVTER ~ .
CNVR -
1 ‘L Not Charted Ve definer
AN S—
Error Error routine DEFER
Convert it to Print error mess- 7\ 2-B
binary Normal age

v

Save converted
parameter in assoc-
ated position in

len table
(LENTA, 4)

IR4 = Parameter number

>

Set record - length
definer switch

(RSLEN)

Normal return - on to next definer

perer W

2-D



:: :] IE----Jl—-E--
TExtract next char. ]

Analysis of field
definer - record
card

Cell Decnt

FIERE

Ve

Parameter
Given

More than
20010 cont, fiel

specified

PSet Bit/character
indicator switch

lnldulgy to char-
acters (0) (FIEBC)

!

Save number of
parameters (flelds)

(FIENO)

m
Extract next para-
meter (field of &
logical record)

startding at low
order § save remainf
de]' O RATE

Yes Print Error Mess-

7
NOPAR
Not Charted

NO [Error Routine
| Print Error Mess-
age

PROUT

XXXXXX

2@ cont.
flelds given

2,56.01

NOTE: xxxxxx= card type
yYYYyyy= definer name
Error Return - On to next definer
DEFER
2-B
2.23,02

NOTE: Field given in mumber (#) of bits (b) of
characters (c) signed (s) or unsigned (u)



Record -~
fleld-illegal

2.56,02

Error Return - On

FIERR P parameter
(PROUT _ 7
Print routine 4& to next definer
Parameter . lllegal N Print error DEFER
message ™~ J 2-B
Character —
Extracted 2.23,02
@ 0 L
FIESN J FIECH FIEBI
4 ' h 4
Set sl%ned un}; fft si ':'c‘i u;:— et bit/char- Set bit/chara- :lace .hi; N
signed switc gne tc t itch switch to ar rter ac
fo%nthil R for this afas #o characters gﬁ:(nott%) &ve posfa?e‘in
e &2 ?20; Lge(ngt() ( ) FIEBC (FIEBC) numeric portio
fﬂ | ( ) of parameter
IR4 = present i (remalnlng hig
parameter coun order characte
p) & h 72
) - A
] _CVTER R
4 Not charted Error :
Error routine C°“"°“ ﬁ“‘t‘cf
FIERE print error Normal Poxwt?s
1-A 2.56.01 message
On to next character KRXXXX
YYYYYY

Error

DEFER
2.23.04 2B
A

Return

Illegal char-
acter

NOTE:

on to next
definer

2.23.02

(PROUT /

DEFER
2-B

Error return on to

next definer

definer switch

(RSFIE)
Ve | -
An 1 record, co -37.01
uiieiﬁ calcuf‘at&om
FIERE No pamn‘%tlalters
1-B A rocessed
2.56.01

On to next parameter

N

Jr————)
Print error

xxxxxx = card type
YYYYYY = definer name

Message

eld l1‘4211

< divisable %t,}r'

EPHI

feld when

BCD mode
given field

Set bit/char-
acter switch

to characters 0
(FIEBC)

Cell FIEBC

¥,
Save field
len in len th
e (FIE

IR4=Present para-
meter count

Cell GENPR-




Calculations for
record control fields

FICAL

FICAL

Clear cell used to
maintain a running
count of bits used in
record by fields
(field sum) (FLDSM)

___.___..,.9‘

N
mmec Y

a record

Ye

e

Set initial field
starting word as word
1

(FILSW, 4)

No bits within wd. 1
have been previously
associated with a
fleld; therefore, set
fleld ctartlnﬁ bit cell
to O (FILSB, 4)

FISTA

Cell FLDSM

Calculate position of

n. (FILSB, 4)

is
No starting bit of this field
¢ the first ﬂ%‘——)m word this fleld starts |———
8

IR4 = Present sequential
field number (1)

IR4 = Present sequential
field number (1)

[Calculate the mumber

f the wd. this field
tarts in, NOTE: Wds.
re nimbered sequentia-

gyd%wnﬁing of rec

&
N\

Calculate the total
mmber of bits used
by this entire field
and previously used
portion of starting wd.

Calculate munber of

wds. in which parts
of this field will be

contained
(FILNW, 4)

FICAL

2.57.02

* NOTE: IR4 = Present sequential field number

2.57.01



2,57.02

Include this field into

count of bits used in

record to this point
(FLDSM)

Calculate position. of
last bit used within las!
word occupied by this
field (FILPB)

Calculate numbet of
unused bits in last
word occupied by this
fleld (FILLB, 4)*

L NOTE: This mask will be used to
Form a mask (right extract this field portion
mask) that will con- of last word.

tain & bit correspond-
ing to each used posi-
tion of last word occu-

pied by this field
(FILRM, 4%
L NOTE: This mask will be used to
Form a mask (left - - extract this field portion of
mask) that will con- first word.
tain a bit correspond-
ing to each position
of first word occupled]
oo field (FILIM, SNOTE: This mask will be used to
) Cell | Combine left mask and extract entire field from
H o right mask to form a within the word
/ ! mask that will have a
' bit corresponding to
field contalned N\ YES X ::i:;)::tv:i;hi:“ﬂ;eb:'
this field only.
(FILLM, 4 € FILRM, 4}

Process next field

All

fields of this

record process
ed

2.57.01
On to next definer

—
V4 #*NOTE: IR4 = Present sequential fleld numbet



Analysis of
type definer
Delete Card

XXXXXX NOTE:
YYYYYY xxxxxx=card type
7] No paramete YYYyyy=definer name
Cell Decnt 7 | given
. 7
e
TYPDE} ,/ NOPAR ~ /
Not Charted
Error Routine
Parameter NO DEFER
given >~—)L Error Print Mess- 2-B
age
2.23,02
Extract low
order character of
parameter (record Delete-
type to be deleted) »| typein-
Parameter P correctly
s
. specified
/ (pProUT .
Is Print Routine -
DEFER
the ch:;a"cuer an > )l Print Error Message > 2-3
2.23,02

NOTE: Only fixed
length records can
be dealt with in this

Set fixed switch
(FVTYP)

2.58.01

Error Return - On to next definer

version of sort (fixed-length
version)

Set delete -

Type definer

switch (DSTYP)

Normal Return - On to next definer

o

2,23,02

-

Error Return - On to
next de-
finer



Analysis of
field - delete
card

Parameter
Given

NO
Print Error Message

Extract para-
meter (the numbey
of the field to ba
deleted)

CNVRT ,L _

Cell Decnt ,
NOPAR 7
. Not Charted

Error Routine

-,
CVTER 7

2.59.01

NOTE:
xxxxxx=card type
yYyYyyy=definer name

Error Return - On to next definer

v

DEFER
2-B
2.23.02
NOTE:
xxxxxx=card type

yyyyyy=idefiner name

, character

Error Return - On to next
Not Charted definer
—convert Tt ——j——not 3| Emor - Routine DEFER
, ——————
binary Print Krror Mess- 2-8
Normal age
2.23.02

Save ti convers=

ted {amegzrl&n

Sl e

(DSFIE)

e Normal Return - On to next definer

DEFER
2-D

2,23.02



2.60.01

Analysis of identi-
fication definer -
delete card

NOTE: xxxxxx = card type
...... YYYYYY * definer name

No paramete)
given

Ve

Cell DECNT , 7 Error Retum - On to next definer
NOPAR
Not Charted
No Error Routine DEFER
M3 Print error message 2-B
2,23,02

Extract first para-
maeter (form of
char. (0,b, /h) ¢

pumbet of bits, cha}.
or octal # involved

o

Character
Extracted

Parameter 7
(PIROUT z Error Retum - On to next definer

INVALID rint Routine - ’( DEFER /

nt Error Message 2-3

0 note: Q = ffl ) 2.23,02
i ﬁ = §§ erith
= binsry
IDEBI
Save number of bits
H \ in field
Change number o hange number of
octal positions to char. to number of (IDELE)
mumber of bit posi- gif:;‘g:::"y
tioms they occupy &
|save (IDELE) (IDELE) $
v AP Clear identification
Clear identificatio Store next para- table
table meter into next
svailable word of (IDETA, 4) *
IDETA, 4) * identification table
( -4 (IDETA, 4) *
J
1DEDE
2-A
2.60, 02
% [R4 - Identification table
Set delete identi- pointer
DEFER
Normal Return - On to fication definer
next definer ’ &b switch
(DSIDE)

2.23.02



IDEAX
IDEFT,

Extract next para-
meter (wd. of
identification)

DESD

Extract next char,
of the parameter
starting at high
order

\‘/

Is it an

No
octal numb>—-—-)

Change the char,
from BCD to its
proper octal rep-

resentation

"OR" the now
pro%etfh positioned,
octal char. into
the wd. presentl
being filled in the
identification

table
(IDETA, 2)

char. of preser

&% 180 iRt tion
table filled

2
parameter pro—>
cessed
: Yes

Parameter thr.

ROUT

Print Routine
Print error message

IR2 = ldentification Table Pointer

Set deleta - iden
tification definer
switch (DSIDE)

Yes

octal char,

content)

S

DEFER.
2-B

2.23.02

Delete identi-
fication illeg

given (card

pEFER \ &~

2-B

2.23.02

2.60,02

Error Return - On to next definer

Normal Return - On to the next definer

/

*NOTE: Since parameter words in BCD (6 characters per wd)
are being converted to octal (12 char. per wd), two

parameteres are required to flll one word of the table.

IDEON

Prepare to fill
next word of
identification
table.

I




2.60.03

IDEBX H

IDEBT
Extract next pam-
meter (word of
identification)

ESB X
Extract next chnr-'l
acter of paramete ]gﬂ ?ig tlon
starting at high r. unn

order |(eard content

7
Parameter char, P

(eroUT__° __

Error Return - On to next definer

No Print Routine - e
Print Error Message [~

Change the char. |
from BCD to its

proper binary
Fpresentation

"OR" the now propes JR2 = jdentification Table Pointer
ly pontioned binary

character into the
word being filled in

the Identification
table (IDETA, 2)

Normal Return - On to next definer

All Set delete - jidenti-

ars. of the ¢ Yes fication deflner DEFER
lete |denﬂﬂc.u::>————) switch 2D
rocessed

(DSIDE)

2,23.02

#NOTE: Since parameter words in BCD (6 char. per wd. ) are being converted to
> binary (36 characters (bits) per word), 6 parameters are required to fill
one word of table.

IDEBN
Prepare to fill

Yes next word of
>'——) fdentification

table




i.lﬂunallysis of order
definer ~ sort
card

NOTE:
XXXXXX
YYyyyy
V4 No para-
/ meter
/ giv
Cell DECNT pNopAR  / /_
Not Charted \
Error Routine DEFER
Print error mess- 2-B
age
2.23.02
Extract parameter
(order of the mergs ,
7/
7/
CVTER s
CNVRT Not Charted
2.69.01 Error Error Routine
‘ } Print error message | 1
Convert it to binary
Normal
Parameter ( PROUT
the merge speci- Yes
ed is greater than { Print Routine
Print error message
Sort-order
> ~ - merge orde
N too high
~
Save merge order
in sort - order de- y

finer switch
(SSORD)

Normal Return - On to next definer

2,61, 01

xxxxxx = card type
Yyyyyy = definer name

Eror Retum - On to next definer

NOTE: xxxxxx = card type
YYYYYYy = definer name

character

/n'or Return - On to next defin

2,23.02

DEFER
2-B



Analysis of sequenge
definer - sort card

7/

Cell DECNT

NOPAR /

Ve

SEQSO ‘/—

Parameter
Given

Extract parameter
(collating sequence
to be used)

Parameter

Not Charted

—

Error Routine

Print Error Message

NOTE: C = commercial,EAM, 705
S = Scientific, 7090

INVALID

2,62,01

NOTE: xxxxxx = card type
YYYYYY = definer name

meter given

Error Return - On to next definer

v

Extracted

W

SEQSC 1

Set commercial
sequence {ndicator
(not zero)

{SESCS)

P

DEFER
2-B
2.23.02
”~
s
frrouT Error Return -
L=~ Onto next de-
Print Routine - DEFER finer
Print Error Memgj 5 2-8
2.23,02
SEQSS

Set scientific se-
quence indicator
(zero)

(SESCS)

'~

Set sort-sequence
definer switch

(SSEQ)

7’4

DEFER
2-D

2.23.02

— Normal Return - On to next definer



2.63,0t

Analysis of file
definer -
Sort card

NOTE: xxxxxx = card type
XXXXXX yYyyYyYyy = definer name

Cell DECNT
OPAR // Error Retwrn - On to next definer
Not Charted
o Error Routine DEFER
> 4 Print error message 2-B
2.23,02
NOTE: xxxxxx = card type
YYYYYYy = definer name
Extract parameter
(rumber of the file) ,
’
v
VTE / d E (o) de
c " P rror Return - :n:::next -
CNVRT | Nat Charted 1 &
FM______ Error Error Routine DEFER
Convert it to Print Error Message 2-B
binary
Normal 2.23.02

—

Save converted

paramaeter in sort

file definer switch
{SSFIL)

Normal Return - On to next definer

DEFER
2-D

2.23,02



Analysis of field
definer - sort
card

FIESO

Parameter
given

Extract next char-
acter starting at
low order of parm-
meter

v

Clear ascending 4

~-descending switc
(FIEAD)

%

FIESG \
Extract next pars-

No Error Routine
> )I Print error message 2-B

2.64.01

NOTE: xxxxxx = card type
YYYYYY = definer name

Ve

7

Cell DECNT Emor Return - On to next definer

NOPAR /
Not Charted

DEFER

2.23.02

NOTE:

Sort Keys = Numerical locations of control fields sorting on,
arranged from high or low order. Suffix "A" indi-
cates the field is to be sorted in ascending order,

"D" indicates descending.

meter (sort key) Sort - fleld
- other than
Parameter
e 7~
e Error Return = On to next
‘ (erOUT _~ / definer
‘ Print Routine -
Character INVALID Print error message |. DEFER
Extracted / 2-B
# = numerical
2.23.02 NOTE:
xxxxxx = card type
FIESR YYYYYY = definer nam
glacieihit‘chnr. |
FIES. a ntofts | = 0§ c===-=
FIESD A 4 respective posi-
Set switch to indi- Set switch to indica tion in numeric Illegal char-
ormal Return - c‘: descending ascending order portion of para- scter
on to ngf&ad-e er or e-" (not zero) (zero) meter (remain-
(FIEAD) (FIEAD) ing high order
J characters) /
DEFER R CVTER /
2-D P T32.69. Not Charted
< onvert numerig Error Routine
rtion (field J
Lna | FIESX mumber) to bi- Print error mest
Al ave ascepdin Save converted - y
Set sort - Arameters e i?:sa;:ﬁgn i field number in 2.23.02
field definer (flelds) :scer:ﬁ ing -biiee- field storage
switch ye processed LFST, 4
ik (REAARE 8§ table (REFST,

IR4 = Field definer pointer
EB S et definer



2.65.01

Analysis of
order definer -
«anerge card

NOTE: xxxxxx = eard type

XXXXXX YYYYYY 4= definer name
yy
ORDME , No pare-
y; meter
Cﬁ!ll DECNT / s‘v
Eror Retirn « On to next definer

NOPAR / 7 -
¥

oRDME (
Not Charted
Parameter Error Return DEFER
No
given Print error mess- 2-8
age
2.23.01
Yes

Extract parameter
(order of the
merge)

NOTE: xxxxxx = card type
YYYYYY = definer name

Error Return ~ On to next definer

CNVRT
2.69.01 Erxror

Not Charted
Errer Routine
Print error memage

Convert it to
binary

Normal

Parameter ( PROUT
A

/‘
Print Routine
Yes
 — Print error message
N Merge orde
~ N merge orde
N too high

Save merge order

in merge order

definer switch
(MSORD)

Normal Return - On to next definer

DEFER (-

2-D

2.23,01



Analysis of
sequence definer
theige card

No parametes

NOTE:

2.66,01

xxxxxx = card type

YYYYYY = definer name

Error Return - On to next definer

Cell DECNT given
\/ NOPAR
Not Charted
Parameter No Error Routine DEFER.
given ""-")'Prlnt Error Message 2-B
2.23,02
Extract parameter
(collating sequence
to be used) Sequence
other than 8
~for C given
NOTE! 1 7 . . rd s
C = Commertial, EAM 705 _
$ = Scientific, 7090 (PrOUT -
Parameter INVALID Print Routine DEFER
Extracted Print Error Message 28
2.23,02

8EQMC;|£

Set commercial
sequence indicator

SEQMS ,l,

Set scientific
sequence indicator
(zero)

Set sort ~ sequencd
definer switch
( MSSEQ)

Normal Return - On to next definer

e

2.23,02

(not zerd)
(SEMCS) (SEMCS)
< ]
A 4

Eror Return - On to
next definer



2.67,01

Analysis of file
definer - merge
card

NOTE:  xxxxxx = card type
YYYYYY = definer name

Cell DECNT 4

p Error Return - On to next definer
NOPAR e

NotCharted | ¥

Error TRoutine

No Print Error Message
—> Lol i (e

Parameter
given

2.23,02
FILMS
Print Routine - Set Error Switch :::l‘:u: :::::
Yes
3 Print Error Message -——* (DEERR) 2 of files ®)

N\

N\ Merge-

N file-too

N many para
meters
[ ) -

FILST ™ NOTE: xxxxxx = card type
Extract next para- YYYYYY = definer name
meter (mumber of a
file) Ve

/7
7/
CVTER e Error Return - On t0 next definer
CNVR [ Not Charted
2.69.01 Error N Error Routine DEFER
7 Print Error Message | ; 2-B
Convert it to \
Normal
binary 2.23,02
FILXR ¥
IR4 = File table pointer
Save converted
file number in file
table
(FILTA, 4)
Save number of Normal Return - On to next definer
les to be merged in DEFER

Yes merge- file definer "‘_'} 2-D
switch (MSFIL)

2.23.02




Analysis of field
definer - merge
card

/

Parameter
given

FIEMB
Clear ascending
-descending switch
(FIEAD)

Extract next para-
meter (merge key)

N

FIEMG Y
Extract next char-
acter starting at low
order of parameter

Character

Cell DECNT

M

_—

INVALID

No pata-
meter

Y, given
NOPAR 7
Not Charted
Error Routine DEFER
Print error message 2-B
2,23.02

v

NOTE:

2.68.01

xxxxxx = card type
YYYYYY = definer name

. Error Return ~ On to next definer

NOTE: Merge key = Numerical locations of control flelds merging on,

arranged from high or low order suffix "A" indicates
the field is to be treated in ascending order, "D"

indicates descending,

[Merge field -
bther than A o
Parameter - D given
-’
-
PROUT .~ ~
Print Routine ~

Extracted

# = numerical

Print error message

FIEMD |

FIEMA \

Set switch to indi-

Set switch to indi-
Normal return - cite descending cate ascending orde
9@ to next definer crder (not zero) (zero)

(FIEAD) (FIEAD)
2,23.4
FIEMX

‘§§Emer S %43 All Save ascendin Save converted

Luner switcn s or descendin

(MSFIE) (BB e indication n%g £.| field number in

cesse cending - field number

L BIENRRG e by  [t2ble rEFMT, 4

IR4 = "field definer pointer

remaining high
(Otdcr characters

Error Return - On to
Next definer

I1legal
character

Q

. 0J. Ul

Convert nu-
meric portion

Error Routine

Print Routine
b
fégﬂggg} er) | Message
Normal
&mr DEFER
eturn - 2-B  R,23.02
5) to next
eliner _7 2.23,



2.69.01

Convert routine -
BCD to binary

CNVRT

ISave index registers
(CNVxi, CNVx2,
CNVx4)

1)

Initielize sum word
(CNADD)

CNVS ‘N

xtract next un-
converted character
of BCD mumber

Restore index
Character Sllegal a registers } Error Retum via 1, 4
@ @ # = sumber
. —
Multiply BCD uumb:l
] by binary equivale:
No Al of decimal power
- BCD characters >
converted
Add to sum of
previous multiplics
) tions add save for
Restore Index
next go round
Registers (CNADD)

Normal Return
via
2,4



Calculations

CALCU [ 2

Extract month, day
and year and save
(Month, Day, Year

\

cmri
~00, | ERROR

Conversien routine-
convert year to

binary __NORMAL »¥
Set leap year
switch equal to 1

YES_, ch equ
(LEPYR)
NO

CNVRT j¢ ]

J .09, ERROR

Conversion routine~

convert month to

binary NORMAL

Reset leap year

switch to zero
(LEPYR)
1]
CNVRT F
b 59 01
Conversion routine~
convert day to
binary _-—'Pé

2.70.02

2.70,01



2.70,02

4

Calculate consec-

utive da ear
inb ina.x'yy lfd’;g

leap year switch
into consideration

|

Convert calculateﬂ

day of year to BCD
6 save (DATE)

T_gﬂ__l yy = 2 low order positions of year
rrange date wd.

final format: b = Blank
¥y b xxx xxx = day of year

(DATE)

§ YT CY R e ey CALPR = Calculated Parameters

common

(CALPR)

PADCL 1 %k Calculate total words in all control fields¥*

iellc‘i wd. %gﬁgt
cell CFWD) 2.
Lenpth ol donss™
(RFLCF)
pasm— l
Extract total

mimber of cont.
flelds

(SAMPR:3)

Total
number of cont,

Yes
flelds equals zero

WOT! cfn "hext 3
eessed cont, ﬁ‘ 'ﬂ"
G F. description
drea wd, 1)

C.F. Description area wd, 2

-
BCll) compam/ I“C”féeé’t;l{gg:: °
spe%l‘ﬂad for this sign wotY
J No
T TR | [pRA B
K ti}fé;is g;%i; lgxlayn ‘ (RFLCF) of olf cont. ‘}?éﬁ processed
(CFWD)




3.00.01
XS (Internal sort phase) 3.00.01

1 l m INTIRNAL SORT PHASE - QOVERALL 1OGIC DIAGRAM _
nmigialization
8 paramet A. Entry is from and exit to sort monitor.
o Téblu ’;Tol; Yl B Cong.l:iggs’;‘ procedures shown
D wgn A e
& Cont: Tl fpxtract routine 2. Following options not considered:
aram q:rg
e N
e ghe §f binary extractFRdine . E:?{lt]é ‘L( .
2. P\'ep:m! inttdal .
e o 5, BEfRR, -
3. G’gﬁ,’“‘e initlal 3. Normal sort assumed. Overflow sort proce chires not
i Open internal shown.
st T T sort phase input 4. Print routines not shown,
T, Piepare toopen —T¢| | file 5. One control field per record is assumed and all are
i }:xt file Pe: considered unequal.
—3701708" < - T

1. 'Fre&aril fo open

= —)Open Tuternal |
33 R X sort phase
1 'l'mnsfu-r o open om:put files

routine to open
checkpoint & un-
readable records 5
files

BRI oy KR

. Test for "over- fles IOBS

ﬂow" sort,

2. Test for scatter nitial read into
or buffer read. bufer 1st buffer

or huffer rea

01708-3701. 08 _ 585 ‘ “““‘:
17 Test for EOF ol read di- complete

rectly into "G"
scatter 4

300 T T
17 Test for scatter ~
or buffer re;d in
aration for

g,e( read IOBS FXMOV

Read into next

:huffrr available buffed JMove words

or buffer rea

from last filled
buffer to "G
area

~

Y
T, Check Tor speci=,
35"5‘.’2‘&’ egual
option

NN G
?irgf%om lleﬁs ®l

10Ss

el
scatier ead Into "G

3 cells specified
by rrers'im read I
/3

pmceuea to be
XTR
3.9, Ol
T R Extract routin
3,01.11‘ = extract Ist
T. Pl—wp;e foy oc:t - control field

records assoc. with
sort tag table

~
3 o300
, ohT T [ Sift sort record:

- assoc, wi
l Pel‘bﬂn Mnnly sort tag table
search to determine
location, within
prcunt fnerge table

A
2 Ferfonn the merg

using tags of
merge table ocnﬁed

Rdlaapy search e Xscycs
3. 0. 0T

No | Cycle sort
read & te
tag tables 3

L anairs T

Y

1. Perform binary
seerch to deter-
mine location

TN
tapes

XSCYCS

EAL MY /mvious
- = w=3] Cycle sort, write complete’
Tomid — T T read & write \ ’
+ Test for EOT tag tables
2. Check for speci-
lx;

fication of
lete” or "padding'

tion
3. Polspan to write ( A )
output block on

merge tape 10

-
8
-

3o : W wrie output ed on input e}
7. Insert padding block
records into loca-
tions in "G"

empted by pre-

vious output oper.

L.

All

aton i t lOSl! Tntermnal jose next in-
No possible _out- c‘«m of!nxernal __port input file :femnal sort out- m;’\llldo;?(\!n
t blocks

; put file
—

itten

. Pﬂn;ﬂ;nl-meu:
age.
2. Retum o sort




Internal sort phase
main program

¥

Bave index register
4 for return to sort
monitor

(XRC)

TEF—FTE%IEFFEC_OE

length (RL) from
common location
RECPR, use to spec
falize wd. ct. of in-

& save (XSRL)

put command (XSICM

1)

Extract effective re-
cord length (ERL)
from common loca-
tion (CALPR-8),

fomé:ﬁgiﬁ DE M

BSSOC
ctio

|

Form M+1 6 save
(XSY52)

l

Form M-1 & save
(XSY54)

v

Extract size of tag
table (L) & save

in associated instru~
cton,

Form 1+l and save
(XSY50)

3.01.01

Effective record length = the greater of either fixed record length input to phase 1 or phase 2
plus one for equal option and one for checksum option if specified.

M = Capacity of internal sort unit in sumber of records of effective record length (ERL})

L+l

3.01.02



|

Form -M G save
in associated instru
ction

Form L+M G save
in cell XSY55 €&
sssoc. instruction

Form L-M
& Save (XSY53)

Form -({L-M+2)
€ save in assoc.
instruction

Extract Ratio (L/M) '

from common ccell

CALPR-7 & save
(RATIOX)

Form L/M-1 &
save in assoc, in-
struction

Extract merge order]
from common loca-

tion SAMPR-16

Form Merge order 4
I ® save (MORT-1)

3.01.03

L-M

~(L-M+2)

LM

L/M-1

Merge Order

Merge Order-1

3,01.02



3,003

Calculate origin of
operating area abovg
internal sort phase
program

Cell OPTPR-4

”
/ A Save address calcu-

YYes Jated as origin of Buf
1 in cell 16
ssociated instmctio

Calculate size of Buf 1 al. size of Buf 2 (RLxM)
(RLxM) 6 location of its last & location of its last cell

ell +2, save this as origin of +2.
uf 2 in cell Buf ZGusoc

Opﬁon Specified

XSTAB
o ST h s S
ug table in cell eations use
XST & assoclated :x::lz' w“nd
instruction ~
, { Useton /. //
Buf 1
4 ?ﬂ er 1 (Optional) M’*x'
tag table in cell // ////// ,_‘,_m‘
KSTL G associated Buf 2
hmmcdo:a / Mt {(Opdoml) 'y } KRL
Sf‘l?i:: :::llfls; | XST':J / / V4 / / /7 / :'L—
save in cell X8T2L / st Merge Tug Table / :
€ associated instru- //
etion /. / ////A N
- XSTL
/ 2nd Morge {g 'I'ab 1\
nlculnu base -
d) of sort ubl( Lﬂ /
e L o LLLL
V) Sonftastade’ 77 /1%
P XSC .//// NN /i
Calculate base of
Read Table & save y/k“ / s Fofte” 7 / T
(XSCYCIHL G xéﬂi‘ L L LY }_‘__
XS2L2M) = ~
HIGH END / gty /7 "M
T Y 1 l L 1
Calculate base of OF COR%&‘,_ w—
write table & save 7 7 *
(XSCYCL+ 26 - (/) [chfuast forite’’ [/ {
XS2L3M) "//n,’cday u(s}’ WRITE / / /
"s"“'-—//c'ﬁ‘ gebid T 77 t4
TEIM 1 1 / L Ldodd *
VI R
WL T 77
3.01.04

- f
NOTE: =i v%f ggéord Lencg:l;"fgtggﬁellg C.F.



|

Cal. origin of
1st usable cell

above write table

of word ] of the
initial cont, field
description are: in

Extract the address

omun

A tag of 2 to allow
differentiation be-

later

"OR" to the address

tween control fields

|

Store the tagged
ddress of word 1 in

eommon. cell ERAP

bn

location of

h of the 5 wds of >__E___
“cde:crlgﬂon}ref/

Extract the number
of words in control

fleld 1

1Is
signed BCD comp?
specified

/

3.01,04

[Save the tagged lo-
cation of the next
wd, of the c.f. des-

cription area in nex

IR2 = ERAPR cell pointer

Description area word 2

Increment the #
of wds. in cont,
field by 1 to allow
for creation of

sign word

Save the number ol
words in control
field 1 in cell WDC
F1 and assoc, instru-
ction

=r1 NOTE: “"XSEQLS" routipe

used to compare control
fields other than lst if
Ist are equal.

| 1Il)f cont. Kﬁe

i3l
re

Erd oy
rou )

)ﬁCFl ’
Steopilng e

scen
spechlize agsoc. in
imcnons according-

Logical

ruvo vfng compari-
sons for algebraic
compares

XSRTR
ll-)c- termine it cont.

cnr ge c na(ﬁagnging
sﬁves X nﬂfor
use f’)?gé PP“ ne

scen

T descending seq; Ascending
uence specified

invo*

scen
sequence handling

)gom r———m fer to Pg. 3.01.03

Calculate base of
area to be used to
retain extracted

words of cont field

L
Calcula base of

it ot

nbove

(XSPRD)

alculate bases of
a: to be use §l Calculate origin

on% eﬁtﬁad%w Ll of "G" area

P-W 11st for "z<s XSG
(X5G)
E ) 3, U1. 05




SHIFT

CAILC
[Calculate the limit-
ing power for the

binary search and
save (XSBSZ)

Calculate number
of words required
per record in "G"

glz}tbrgllfigqm gfsave

(XSUNIT)

v

fad toe aginaf o
? over its cont. §

field) & save (XSCI)

;t S‘]%t command

Xsyal L

Store in origin +M
cell of first merge
tag table the output

NOTE: The limiting power is equal to
the power of 2 of the number
of cells to be searched later

in this phase.

Org _lst Merge )r
Org + MEEE
T

command (XSOCM) [L-M)
Wi sjgigiotin ¥ ‘l'
' y)
\
4 W_l___ Xsy2l
] output comm]

and address to spec-
"ifyorigin of next
successive record in |

”G"

Store it in next high
prder empty cell o

first merge tag A
table

merge ta
specialized

XS$005

Store in low order
cell (origin) of sort,

read write tag table
area the updated
output command

yi
)

Modify output comm
and address to speci-

ccessive record in
llcll

F\, origin of next

XS005

All tore it in next high

cells of sort, order empty cell of

read, write tag sort, read or write
tabiel specialize tag table

3.01.06

3.01.05



3,01, 06

\ NOTE: Origin of high padding
Find the base (high record given in common (CALPR-20)
order) gddress of
padding record gen-
rated by edit phase

Xs8051

Store first word of
padding record in
first word of first
record in "G"

»

Store next word of
padding record in

No bext word of this i
> record in "G"

comf "

com‘fletal filled
with padding
words

op over extracted
control field urea

before mext record
inG

padding record in
first word of next | |

record in "G"

represented by em-
tags, pacti’Xed

Yes

NOTE: Setting up calling sequence for extract routine

pare to duplica-~
te control field of
st padding record
in extracted control
field area before the
record




XS
7
XS053
XTR
3,02. 01

Extract subroutine-
extract controlfield

Determine base
address: in "G"

of control field ex~
tracted from first
record by extract
routine

XS055

Store the lst word o
the first cont. field
into the 1st cell of
xtracted cont. fiel
area prior to 2nd rec
ord in "G"

No

filled

ont. field areas of & No

padding records
specialized

es

3,01,08

Store next word of
1st control field in
the nextcell of ex-
tracted cont. field
area of this record

tore Ist wd. of Ist
cont, field into the
st cell of the extrac-

N 4

ted cont, field area
rior to the next rec-
ord in "G"

3.0L07

NOTE: Duplicating first extracted padding control field in
extracted control field area of all padding records.



3.01,08

OPCKPT
XTR SOop

3. 02.101 St dl%wl rrinys
Extract 1st cont. recor ts ex~
Open checkpoint
tracted d
hrzlgo?g low padding _—“ rgg(’)ce recggx?d lgeld —N & unreadable re~
write" area cords files

XSOPIT

Set ﬁllin se uen@a
Al

s (RAEymon &
o |

Open internal sort ‘
phase input file

XSOPOT l

Set calling sequenc
wotdlml%m ™ —*

(RAWPR)

—4

[Store number of next
unopened interml

Fcremtguz dedn ci‘z
i

Open this ontput
file

NOTE Number of output files to be opened is equal to the merge order.

NOTE: IOBS-Buffer option
desired

10SS - Non-buffer
Celi OVEPR

Io
Set overflow indi- tract f |
Cation (4) into call- E’:‘ °,.e“2§‘,'§,“ > —————
ing sequence word N .kgp (OVEPR) § Skip over "N* re-
address (RAWPR) P] store in ¢ Al.in cords
yence yot w
Is Set read indi- fSnecialic ym & rd a8
This » buffer cation (1) tnto call- ggﬁfiggggq;zm—qo ';?& ;;o
read ng sequence wo ®»] wd. address to ——_p} Address of
1 addresm (RAWFR) tpecifté origin of Buffer I origin
%$070)
1
0 JOBS
Store formea wd, *xégl"mze
into: 1. Cnllin se cE ‘,e ™ Read 1nto 1ot
PR=]). )(s v g&‘ o] 8 “I&g n of #{ Buffer filling it
ge
ctl onssoc (Xs07 0)




XSRD J,

Set Read indication
(1) into calling seq-
uence word 1 addre

(RAWPR)

Form a word as
follows:

Adr=Address of sort
tag table origin |

Y
e et tont
cell (ERAPR-10)

2. Second calling
equence word
[LRAWPR—])

1088

TRead "M™ records |
into "G" via sort
tag table

A >
RDLAY

. Cell RAWPR

> Yes

3. 0110

Increment count
of "M" blocks read

by 1

3.01.10

3.01.09



3,010

Xevio : Save RATIO in Indicate that L/M
(L/M) blocks cell (MTY1) blocks have been
read

read

Save count of "m"
blocks read ‘
(MTY1)

Cell RAWPR-3

E.O.F. en-
countered

Increment number
read cell by 1
(NUMRD)
Cell OPTPR-4
/ Alt ) .
- orm & . A8
Is Yes | Prepare to fill avai] Set read indica follows: Prefix = 1
this a buffer buffer tion (1) into C‘mn Adrorigin of
read — "3‘-"”’“ wd. 1 available buffer
L (RAWPR) __

r-Set read indication
(1) into calling leq-
uence wd. 1 ad

(RAWPR)
Xso012 ‘
Invert alternator
Form & word as to point to next
follows: Adr-origin buffer for next read
of read tag table

i 10BS l
nwz Em‘i wg of ]'(‘enrdw"M" records

calling seq. into available
buffer
(RAWPR-1)
FXMOV Cell OPTPR-4
108S v TSTMV ‘
Read "M" records hg:;;ef :ﬁrgb g: Buffer renci
into "G" via read last readeto "‘6" specified

tag table area




Cell OPTPR-3

EQUALS

: Yes EQUALS Subroutine

_Cell OPTPR-1 _CKSUM
x®
Yes Checksum sub~
—_—
routine

MODIFICATIONS XSMO1 & XSM02

records assoc.
sort tag table

3.02.01

Prepare to extract
control fields from

Y4 B

with

—

Extract control
flelds

e

£

XSy4l W

‘Prepare to sort

Flort tag table

ords assoc. with

rec-

xsy43 |
SORT

3.03.01

Sift sort routine

@ XS009 i

Determine origin
blecns Bedfuy

ontains the tags to

sed for merge

e prese
tag table conte

o’c‘:’lﬂvgesgv‘evi n assoq.

S,

garl n, to operate
n

1=

sorte

com: -

merg
et

Xs
12

3.01.12

MODIFICATION XSMO03

- X= The base of the merge tag table that presently contains the
Te tags to be merged with sorted block.

3.onn



3.01.12

Determine the Toca-
tion of the sort tabld
base & save in assoc.
instructions

A

Taltfallze instruction]
addresses that have
been ‘modified by .+

previous pass throug
merge operation

-Exuact location of

record in "G" speci-
ed by address of st}
ell of sort tag table
G save in assoc. in-

XSEG ,
Determine mimber
of cells to be search+
ed 6 save in assoc.
instructions

NOTE: One part search is sufficient in no empty G area exists or if
e exists but begins at origin of merge table.

etermine number o

cells of present
erge table to be

searched on first

]

Set upper and | NOTE: Upper Bound=Position of highest cell + 1

lower bounds to search in respect to origin of merge table

Lower Bound = Position of lowest cell +] to search in
respect to origin of merge table

XSEG1

part binary
search sufficient

ﬁve location to be

}ued as reference

for return_ if ugf of
ne

gLy

(XSSTL)

»inn% :;e -xtrou n
"?l Tetum 0 OUIRT.
: than 2 way merge

(RTIND)

et Teturn F"d‘dca orfl

3.0L.13



3.01,13

Extract limiting
power of binary
search

4

Determine position
in respect to origin
of m erge table,

of next cell to com
pare

Increment b “"
cation of fasx cel
located in merge
table

Result of
last compare
(S=sort, G-mergg

mEBR, 4518 Sk Fadpe b

T I
merge ta
XS§802
XSss01 [’)etermin: posi:li%n
n respect to origin
it fang:fow ol mle,:ge table %i Xs
upper bound next Jower order 14 13-E
to compare
3.01.13

X8504

mf‘, NOTE: The next cell will be the next lower power of 2 locations
in :;};ect :3'“ higher or lower in tespect to the present cell.

ext Qﬁ
or ler ce

worc? ofecgg{r eﬁeld

l of record specifie
thh ell f mergp

c@ﬁc‘f

next word of lst
control field
(words other than

llaxt aml cgmpared

Algebraic Sort

XSCPE A4 11 wds.

of the Ist cont.
field compared

More than1C.
specified

Result of com
parison

.01.13 YOUTI 3. 05,01

Equal subroutine
ACOUTI *o?nurare other cont.

Ascending Seq.

Ascending
Seq.

01,13 101,13



3.01.14

2 Part Search
—-Lower Bound

L. "Save locatipn to * (First Pass)
be used as reto for Searched
return if jise of B )
deashiTatedrxes T kil /4
?l' Reset retimn in-] 4+ ‘____Upper Bound

icator(RTIND) in Empty area (First pass)
e qalg'mb;‘outine 0

S bty — Lower Bound

eatlier sufficient at this point if beginning Upper Bound
of desired merge area has been . (Second pass)
located during lst pass

v '} / (Second Pass)
< Searched
S \ on 2nd pasT ¢-* Desired Position
ne R ———
yes part search de- . |
ermined sufficient /NOTF.. One part search is considered /

On to second part of binary search

Determine new

No | Lower Bound XS )
> 12-F

3.01.12
Does
record specified
Y 1st sort tag fall be-
es ore record spegie
d by ls
e “lag
No
Calculate location
bf Ist tag of area of
present merge table
to be merged with
sort table,
- See Case ]
TXS0Z - -y ’_See Case 1 '
' L 5031 23033 XS033
Doe d ass (hop over
' the n>\ Yes |Jndicate that the % g e 71 tags to be
mprocessed cell pty tag )
P g&s nt merge tablexd————a been bypassed by b rea being moved in fioved beyond empty
' ntaln an empty . pnsan revious tedt present merge table
tag
i
'
Is arﬂggnatt beglnnin
gﬂﬁl:m?ivén heé Dext Case 1 - Merge Tag Table
ummoved tag to nex v
Tags to be movefl
sratatle gl weose ol // /[ /]
0 Empty tags
i ,
Tagstobeﬂ;ovet/////////
.merge area, > Tags for me¥ge
e — .
" See Case 1
XS029 d
\Yel
e __Case 2 - Present Merge Table ’*
n !
tags to b
See Case 2 gsmov:d 7 3.01.15
vy . :

Empyy
J

cell of present merg No V)

table contain a

./‘
Tags g SRR
for merge

3.0IL15




l

Bypass merge hop
over gats test

3,0L15

(XS023)
E) Case 3 - Alternate T
Tags T
Xs029p ;(rzFxxw move re- t?l?l‘: present M
mafning sequential -
hllocations of sort tabl
to remaining se-
ential locations l?lf
Riternate merge tablg
orBLErm ‘:
Bypass (hop over)
empty tags in present
merge tag table
Mp_’h_,. < @
A .
Extract new lowest
unmerged tag from
sort table
Store it in next
available cell of
alternate merge
table
Yes
> s 4
See Case 3 Ol.17
Moving A
n .
g rt?aewwgu :exr?::te 7
Prepare to move
Yes kemaining tags of XS
S——y present merge table »
to alternate table 16-H
3.01.16

3.0L.16

ble



3.01.16

be us or

?sre
”?e"“ ggroutine

ua

XS095 #

regue ({O CPP’XP&I‘C

cont. (1d (wds
other than lst are

TR

f;ff'ar

nmove

ly gieaen&xnerge

Ascending
sequence

XSEQLS

Equal subroutine
compare other
cont, fields

kable to next avail.
cell of alternate

L merge table

the empty t2
area been encountei®

- the next cell 8

gretent merge
le contain an
mpty ta

the

merging or
moving

Merging !

i\ pare to enter move

To m

To merge
To move /{Z{ :{ Z,
Empy
r
To Moye /

Case 5 -~ Present Table
To Move

e

To Mex?e_

To Move

A\NNNNNY
2

Note: See Case 4

ann merge hop-
over gate test pre-

routine (XSMOV) di
rectly

Bypass (hopover)
empty tags in pre-
sent merge tag
table

NOTE: See Case S
Bypass merge hop
over gate test -
prepare to enter
merge (XS5024)

routine directly




3.0.17

an output oper.
been initiated pre-

NOTE: "Blapk tags" refer to Xsya3

padding records in "G"  XSY25 XSCYCS
Reduce by 1 count Find location of
a0 PfM sized blocks first blank tag in Cycle sort, read
==——Inecessary to fill ———3 present merge table € write tag tables
merge tag table and save in associa-
ted instructions

Indicate that an
output operation ha

been initiated

—-©
XSOUTPV

Extract & save loca-
don of last record in

"G" previously
written. (XSCPB+l)

y NOTE: This tag will point to the first record
Prepare to binary that falls 1in sequence with the last
search merge table
to locate first mg record written,
associated with block
to be written

‘(Out to binary search

'e—

3,012
Return from binary search

L

3.01.18



3.01,18

3.0 21

Determine actual
address of first tag
to be used for out-

put

A

Save this in pertinent
instructdons: 1. to
allow bypassing this

area of merge table
as the empty tag
area during next
merge pass(XSEG)

2. To move tags to
write table for output

oEr. {XSYM-IE ]

13,0401
Cycle routine-cycle

sort, read & write tables
move output tags to ]

write table

Determine loc. of last
word + 1 of last record
to be written G save
(Xs050)

W.__) _ Cell RAWPR-4
¥

Previous
write complete

>

NOTE: RL = Record Length ERL = Effective Record Length

XS046 XS047

Store RL into de- Store ERL into de-
No g;‘.en“;:l"g: ] :;glt:g:’ crements of all tags
__’h of new write table

Is
RL equal to
ERL

Cell RAWPR-5 '
Yes
>—-—-——-
3.0l 22

3.01.19



3.0L19

TAPESW l

tore write indicator
(-1) in first wd. addr.

of 10 calling seq.

(RAWPR)

& NOTE: File numbers run | thru 16 decimal

Extract current
merge file nimber
store in lIst wd,
ecrement of IO
calling seq. (RAWPH

& (MRT3)

=3

Store no. of records
to be written in de-
crement of 2nd wd, o
IO calling seq.(RA
WPR-1) & dacrement
pfgystem write base
cell (ERAPR-11)

Calculate the no.
of words to be
written & save in

Imp ﬁ‘.’!ﬁ“ cell

XSY0?7 v

Extract org. addr.
of write tag list &
save in addr. of
2nd wd. of IO eall-
ing seq. (RAWPR-1)

(R.
cE1PERABHE 1y

Initialize write
table fix test cell
by resetting to O NOTE: RAWPR-8B will be written as the 2nd word

of the merge block

(CNTPR-12)
KI?& 1 SEQBR . ]
:xéd(ilc tg ?gt\arl ng Reset seq.
Sequence : break cell
IO write count
break occur 5o ~¥| cell mims 7
RAWPR-8) (SEQBR)
d. 3 of input file LA a) ) '
XSYI2 Ts block & cerlu

cntpr-6

>-l°i—-)[

fe Mdelpr — Ooiete

there padd-
ing to remove
from input

Depadding Routine

Delete option

specified Yes Delete Routine

3.01.20



Cell CNTPR-12

TFIX
Y
= Write table FIX
Routine

dsblocl{) contain
wds, to be w“f&e(ﬁ

iRy g g

etion

No

XSWR

10 l Yes

IO routine initiate
writing

! Update count of
words written

(NUMWR)

Det. loc. of last
wd. of last rec.
written in temp,

EEREN Y

XS8050

Move all wds, cx-
tracted cont. field
included, of last
record written from
G to "last write"
area

‘ Modification XSMO04

NOTE: 1OBS = Buffer option desired
108S = Non-Buffered

NOTE: Last record written is placed in this temporary area to
be referred to during search for next write,

NOTE: See Figure, Pg. 3.01.03

On to next cycle

3.01.20



3.01.21

Set sequence break
indicator

(SEQBR)

XSENDG }
increment count of
sequences generated
this phase by 1
(count)

Xsyol y NOTE: Since this area is used for comparison during binary
store low padding search for output block the first record represented
nto "last write" by the first tag of the merge table will be selected

area (see fig. pg. as the first record of the new sequence.
3.01.03)

XSY02
Begin a new pass
by preparing to

write next seq. on
low order (first)

Last seq. Yes
written on last availly
file for this pasg

*No

Prepare to write

next seq. on next
highest order
file

3.01.17



X8Y61

XsY62 oV

files down o

:gf ,F:giap elt

thel?ile tha

untered EO )

ighest ordérin
table

higher or(ﬁr

Place EOT file at
highest order loca-

Ption above other fileg

£33 4BROL IL‘
Cenl fHRow

Have all

Here SESY

C 011

N

‘&No

I. Decrease merge

%%;:ﬁ%¥ 1 and save

2 Reset FTT indi-
cator / )

(RAWPR-5)

EOF input

¥

MTY
Prevent initiating
ffurther in ut per-
ations b stit:ut—

ng entry to EOF
routine for entry to
read routine

!

Allow output oper-
htions to occur if the
1nput is extremely

{‘T"ratlo" u-
recor
een

all
noL

3,01.23

occurred on m ut
file befo
occurre

Print routine
print error messagy

PAUSE

Print & Halt

NOTE: If EOF was encountered,
only a small number of
output blocks remain to be
written. They can be
completed

3.01.22

NOTE: This will allow normal progression

from one file to next sequential
file as new sequences are generated

All output
tapes are at
eP Chang
“lto longer tape
& restart

perator

action pause
action com-

RESTAR | Yes

.

Restart Routine

XS
23-Z

3.0L23



for this phase com
pleted

¥ No

sort table & save

in assoc. instruction
€ extract routine |
calling seq. wd. J

MTY2 L

O v os T e
saye in sort routine
calling seq. wd.

Find base of new J

(XSO09A-1)

ine"téﬂmolp fst.o ?&a .

of record assoc. wit]
next uné)rocessed

,f8£} (gi'l egt%&tig%lgt'

WEOF
XSCKPT

CKPT XSCUT

3.01.23

SCL

Close routine-
Close internal
P4 sort input file

XSCLOT *

Set close routine

calling sequence
word to zero

(RAWPR)

Checkpoint routine
write checkpoint
of internal sort
phase

,_J minus 2. decremen

Set close roufin

calling seq. wd. as
follows: 1. sign-

NOTEs On first pass through EOF routine, new

sort table was formerly the old read table

which was about to be filled when end of
file was encountered.

point to padding records in "G't @n sub-
sequent passes, the new sort table will

similarly contain blank tags as no additional

information will be read.

CKPT

Write a checkpoint on counter

SENPRYS

It is the lst, therefore,
to contain blank tags which will eventually

file number(RAW
BR)

SCL ¢ ]
Close ré'ﬁﬁn‘é'—-'ctvsk

next internal sort

output file

S ——

output filel
closed

Cell OPTPR-2

/

o
Check-
point option 8
specified

his 1s the
| nd of inte
nal sort
ng wi " -Print routine
pa&dmg record, print completion
store pext unduplic message
ted wd. ino next g
vaca t ce SLies
cord located above
U
Switch input & out-
put channels for
next phase
Allf (CHAPR-2 &
?haia\gil%g ?‘gcord CHAPR-3)
plicate
Calculate totar
of ;ecords written
by interpal sort
hase & save
o (CNTPR)
s Allf
- tags of ne
No /"/sort %able now XSY0U
_ poi:;tcgo m};add;ing
~ merge phase
. necessary
3
XSYO08 t Yes XS059
odily routine a
determines whether XTR
oglgg lgqa;cg d odtpuk 3,02,01 XRC @
mr%r ecgaﬁew}e Extract cont. estore index regi~ Restore index
egou% A rec. s(ljgmscize ) asfs“fg"jsv;iftﬁe::;ds ster 4 register 4
o obfanfz Fags Shee sort table
consideration
RewmlLo sort monitor lLtum to sort monitor
3.0L11 i

vi
$4



3.02.01

TSX XTR, 4
Extract routine - PZE TAGLIST,,No. of records
extract control fiel TAGLIST = Base of table containing tags referring to records
from records from which control fields are to be extracted.
No. ot records = numbér ot records from which

to extract control fields

Save index registerd
(XTXR], XTXRZ,
XTXR4)

|Extract the number

of the control field
being operated on

v
Extract the number

of words occupied
by the control field

XTO07

XTOSA

"1 Determine the lo-

cation of the origin
of the temp. storage

: for th tracted|
e

TO5
Determine the #

of records to opera

n and the location
in "G" of the first

 —
XTOSA g

Determine location | NOTE: Extracted control field is placed in
in "G" of origin of

cells immediately preceding the record.
extracted control

field
Z
XT8 ¢ ]
Determine the lcca-
in "G", of the

last word + 1 of the
control field before
extraction.

XTO9
XErdet the 1T

word of the control
field

3,02.02



3.02,02

|

Using leit mask,
mask out portion of
first wd. used by this|
cont. field & save

(XTEMP)

Control field description word 2

compare specified

3.02.03

. XT100 .
Store this portion
of cont. field in
corresponding cell
of extracted cont.
field area.

Cell SAMPR.
[

1 etermine the lo-
A i 02 e cand ™o
. Yes records processe o € Ccor
of coz;trii:tledd — compare specified be processed )|
3.02.01
No NOTE: commer-w Yes
Extract the next Save index registers | cial seq. origi-
word of the control 1& 4 (CVXR], nally established
fleld CVXR4) by 089 collator
AN
T4
Startinlg with the firs
A Last wa. > FA S A
ab%ug?o‘ be wm_ the next unconverted N
cessed P wd. to commercial !
equivalence
XTXR!}
Restore index Restore index reg-
Using right mask, 1 words of cont. registers 16 4 isters (XTXRI, XTX+
mask out portion of field converted (CVXRI, CVXR4) R2, XTXR4)
last wd. used b
bhis cont. field & save

(XTEMP)

ave loca-~

tion ctr. for ormal return
tracing via
GENPR-5 2,4

P Control field description word 2

Store this cont.
Yes field portion of last XTR
> -—% word in next cell of 4 3-C
specified extracted cont,
field area 302,03




3.02.03

Cont. field desCripton word 2

Position this cont. y
field portion of 1st Store the result in

the first cell of th
o (Algebraic “’:gg} :?atr}:‘iix letff extracted cont.
g bit field area
appeaés in sign of
wor

.UZ. 02

Skip the first cell
of the extracted con{
trol fleld area

!

(Store This conot—

field portion of 1st
word in next cell

KrRTtgEdont

Last
word of cont.

No
field processed

|

3.02.02

Extract this cont.

field portion of last
word, right justify
& lave(XTEN) ]

v

3.02.02
E tract the low
order char. of re-
positioned portion
of cont, field

Y

Is it
an OIG" or HA
thl'u |IH|I

| _XTS2
Prepare to indicate Remove zone overy Store "zetoT or )

a positive sigi punch from low or- "MZE" into first
storing zeros in lst

wd. of extracted i:ler char, of C.F. wd. of extracted
cont, field area J ast wd. and store _—ﬂ cont. field area

in last cell of ex-~
tracted cont. field
area
XTG Illegal, ~ RESTAR
Prepare to indicate signed BCD
a negative sign char. should] R
M storing a. . estart routine
MIE G882 not proceed
of extracted cont.
field _
XTERR - .
PROUT -~ PAUSE
Yes
nw.n or Nj ‘;hm l‘" e 1

Print error messagq | Print and Halt

(operaxg%:;lgg)ﬁon

Restart




: > ITEP i

—

Sift Sort Routine

SORT l

Save index registers
1,24

(X1, X2, X4)

.

ling seq.
& save in assoc.
instructons

E)f(u'act bg infnin
t
o si)rt able t:é%x l—1

——

A

F.xtract £ u;f{o alg
seq. decremen

and save in assoc.
instructions

y

Form M-l and save
in assoc. instruction

Y

Initialize instmcticnn
() GT K) ad

last ref. to sort
routine

Catculate increment
dtos

g sert itk
)§ ﬁrt}?a‘.;s%c in-

ot

Will the

following pass
be the lastp

changed on exit fro;m

{ 1. Save Jocation
e used as rigferen

NOTE: This increment indicates the number of cells

separation between the locations of the sort
table tags to be used for comparisons on next
pass (Example: See Sort 3, the increment on first
pass = 3, on second =1)

Modify instruction
(J GT K) addr. to
exit from sort rou-
tine at the end of
following pass

3.03.01

TSX SORT 4
PZE Origin of sort table, , size of

sort table



3.03,02

TXIA2 l NOTE: Location of higher order cell = origin of sort table + increment
te 1
Stiglasdegaiay

§ised on L
Eompare of next pa

save 1 assoc
instruc

TXIMM l NOTE: Number of compares needed =(M-1) - (Increment)

Cal. number of
compares required

during next pass &
save In assoc. in-

struction
SORL NOTE: Bear in mind that tag addresses point to records which conthin
Update pointer to control fields that are actually compared. Also that only the

echlize compare

Rgms o? next

%&ﬁ,’ﬁ for Eomp- XS00/XS083 No
re to com-
Fare next wd. of

st cont. field Algebraic Sort> 3.03.02

tags are moved as result of this comparison

‘. words other than
st are compared
logicnlly?

No XSEOLS
e 3.05.01
y “Equar routme=—
than 1 CF q
lf?:d spec e§] Compare other con
trol fields

YOUTI ACOUTI

3.03.02

this pass com-
plete

- Exchange tags
used for comparison

SIFTYN
Jes Restore index regi~-
~ sters 1, 2,4
\ NCTE: Cannot go back beyond (X1, X2, X4)
origin of table I
TESTMM /
Was
rder
1 e with lastN, Yes v
f%rPgonaaogngm Return to main program
table via
XSM 2,4
eset pointer to
specialize compare
oop instructions to
cellsdo tag tab]e‘_i *
plﬁgr tgrlgsc'{mpa s NOTE: lst = Cont. field of record assoc. with lower order
table

éaé h]Cont field of record assoc. with higher order tag in tabl...



control field of the record in "G" to be sorted is shown to the right.

SORT TAG TAME
( 8) 2) 2 1 {})
Mmf ‘DSS?’.!&;},—Z—- IOSP(?»IO-&, L2 JOSP 3104,1, 2
(3) 3 1 - ' ,
| sosp 31021, 2 o #loe+-2—|1osp-bioe 12 tose 806,12 105p Q21,2 | 10sBliz 1, 2
1 1 3 1) ) 2 2
,10933&4,1,2 w&%&;ﬁ—m—g&,—g—a—m}%& IDSPBSO)S,I,Z IOSP(31())6,1,2
(2 ) ) )] (3 (3)
L JOSP-3166,1.2]—JOSP-3100 1,2 | JOSP-314,1.-2—1JOSP-3H6, ;-2 JOSP-3H2;4;2-| JOSP 3102,1,2 | JOSP 3102,1,2
) 4 (5) (i) 4 3
JOSP 310, L 2 WWWW IOSP 3120, 1,2
M 0] 3 (4) (4)
_JOSP 31121, 2 - OSP3H2, 1, 2 — HOSP- 314, 1,2 | JOSP-3120;1; 7~ JOSP 3110,1, 2 JIOSP 3110, 1, 2
(5) (6) (6) 3 (3 S)
 IOSP-3i471,2 | 1IOSP 3100, 1, 2 W%ﬁ—%&ﬁ IOSP 3114,1,2 lOSP(3114,1,2
) (5) 3) (5) (5)
IOSP 3116, 1, 2 HosP-3l6, 12— W‘Wi&ﬁ, IOSP 3116, 1, 2 JOSP 3116, 1,2
3) (3) (6) {%)
IOSP 3120,1, 2 HOSP-3126,1,2— 10SP 3100, 1, 2 IOSP 3100, 1, 2
™ ™ )
JIOSP 3122, 1, 2 JOSP 3122,1, 2 IOSP 3122, 1, 2
€—initial —> - Ist - < Pass Final
Q.
Y —
tiv2 3
The above illustrates the "sift" sorting process used in the 7090 Sort System. For purposes of simplification a logical ascending A | 1
sort of one word records and an "M" of ten words was assumed. In like mamner the sort table was assumed to begin at location
2050. Two passes are required to complete the sort. The sequence of the comparisons within each pass is given at the left side ey
of the page. The large chart points out the exchange of tags resulting from the comparisons. The content of the extracted s |2
3110 4
an2 |1
w 34 | S5
o
w
S M6 | S
3120 | 3
322 17




3.04.01

Cycle Subroutine

X8CYCS

Save IR4 and IR2
(XSO048A and XSO48B)

v

[

Extract Location of
old sort table base from
cell XSCYCL

!

xtract Location of old
ad table base from
cell XSCYCL+] and store
s new sort table base in
YCL

XSYO06
Spe: crement NOTE: The contents of a buffer, specified later,
of m‘ﬂf sabroutine will be moved to cells in "G" specified by

calling seq. to ‘foint
to origin of old read thess tag addresses.
new sort) tag table
XS8070) also \&lg it o
nitalize rea
(ERAPR-10)

v

Extract location of old

write table base from
cell XSCYCL+2 and

store as new read table

ase in cell XSCYClL+]
& assoc, lnstructions

ase cell

v
tore location of old

sort table base as new

te table base in cell
SCYCL+ 4 and assoc.
nstructions

XSYO04

Determine base address
of segment of merge

tag table to be written |—
and save (XS044)

= 3.04.02




3,04.02

Cell OPTPR-4

Specialize address of
"FXMOV" subroutine
Yes calling sequance to
int to origin of next
—b po

buffer to be moved to
nG (XS070)

|

Buffer
Read Specified

X8§044

Move the tags from the
segment of the merge
tag table to be written
to the new write tag

table

v

Save
Address of
First word in "G" of

capgey ween

Xs048

Restore index re%isteu
4 6 2 (XSO048A

XS048B)

(GENPR-5

Retdm via, 1,4



returns for all
compare Roops

XSEQLS

4 Save index regi-
sters 2, 4

Y

Extract addresses

of lst & 2nd recor
in equals com ar180|
& save (TIET

7 Fhiﬁ — :}: ‘
ncrement count o

control flelds com-
pared by 1

=

(XSCFX)

‘ 5ctermine posmon
o bc&i 'é%%‘? ?{eld

| j‘."“‘ 8‘:: :',&

i

Extract wd. count
of current cont,

field

xtract type of com-

pM‘O = Jogical
1 = algebraic
2= signed BCD

. 05.02

Subroutine ior equals

3.05,01

XSEQLS

3.05,03



:ame A/D ordd
us CF1

Yes

3,05,02

[ncrement T
ompare equivalents

Y3 3ulog. desc.
4= llgegznlc
d 5C

t

pere (CFTYPE)

MVltypeofcom-‘

x4

3.02.01

Extract current
contrel field

Control
field type

_ cell CFTYPE

XSCPR /

>

. signed BCD p
LOGD ’_L© A
Compare Compare Compare
acC(y ace) acery acy Jacc>y

 KSEQLS ) ccmy (XSEQLS
3-U 3-T

XﬂQLS acc=y
s-T

pare next wd,
of control
[ g

XSEQLS
2-R

3,05.02

ace=y

Prepare to com-
pare next word
of control fields

XSEQLS

3.08.02 3,05.02 3.05,02 3.05. 02 3. 05.02




3.05,03

Cell RTIND

ouT

q. of first
cont. field ascend-
pg or &‘?cend-

v

Ascending 3.05.03
~ Cell RTIND Yes
No
> >
U
‘ YOouT
Reln e Reinitialize curr-
ent control field ent control field
count cell by re- count cell by re-
setting to zero mtﬂrig to zero
CCF &(XSCFX) (CCF & X3CFX)
Restore Index Restore Index
Registers Registers
264 264

Return to point

Return to point
of exit from main of exit from main
program +1 via ACOUTL program -1 via YOUT1



MERGE PHASE (PHASE 2) OVERALL LOGIC DIAG

A. Entry if from and exit to sort minitor
MR B Conditions:
1. No error onE. O. T.conditions shown
1.01. ulI 2. Checksum option amumed not speci-
1. Initialization ed
a. Sct tabl Tttt
Sreas PRV SOP 3. First words of all control fields
l;m§;:| up control . - /npu:‘él o assumed unequal.
—~— B Open a File ,_,(\ put files @; 4. Sort operation specified, no extemal
22 -] .. merge involved.
! ,}"F O’C': :;:1?“[ L 7_'—"-‘__—l4k y?::s 5. Present merge order assumed greater
ile AN than 1.
— 6. New sequence handling as well as
. — = — =) Perform initial revious g yes
4_0_1—61’) JE—— read of first /Q\ exhausted record storage area handling
1" Prepare to read fite Complete not shown.
fil,
pext input file No 7. Convension routines not shown.
| 8. E.O.F. handling only considered
- when this condition has occurred on
T 11 input files.
Perform initial - L -
eyttt read of next
Zeow_ T T put file
1. Clean up oper- |‘
ations for previ-
ous rea
atfan SN
- - read of 5 c
T.dr o~ ] files comple 9@
T 'Pu.gam o ex
tradt all control
fields of the last ~rres
record of each XTR
block reud o0
Extract all
“470.08 — — control flelds of
—————— specificd record|
1. Prepare to put
extracted control
ftelds in sequence MRL
4.03. 0t
Sort control
fields
i Determme Tile |
of lowest last I
record cont. fieldf
P. Find e
r.eco-d lg;yuge ’
ares
3. Prepare to read Yes MWR
next block of the| 10BS
e - Is
—— Print comple- Return to sost monitor
b.—3{ Read rext bloc: another tion message 1%
- - - of specified fi N
|o pe quire.
1. Pre 'i‘l to u(.ﬂ R —
tf‘;“id: cont, . WR
reco o?‘:ocltx
[?L(ﬁ;}l; read ind'= XTR o Print count
‘Ex?j-tc:: 3T} A“‘“ a Messages
o0 B e [ processe
l Pmp.re to put ‘ of ﬁclﬁed re T
extracted cont. - SCL
fields in seq. es

[E— 1
4.03.00 Close ah‘

T fhe

quenc

Talon

l. h{[o;:; cc}nltml '
ields of lowest R

first lecordé l.?( e @
sequence chec!

area

2. Specialize next
tag n write I#hle

files

Sort cout. fiel

h recol

10BS No

revious = . 5| Write next Previous
write
complele/—i Block .gead complete

-

oz T
T Te”'r? jee Tl £ ‘1
area was QX-
h:lu(ed

2 are to Read next
R'fi.”ra;; block of file Eo e wiready
lo ical record with loye in seq.
ow‘n%éh z cont, HC,&

Onﬂ rece’

placed in wrne'

table status

10BS

E;ﬂ:‘a‘:t all
contol fields
% &ﬁmed

L Tut fora wl
present merge

orﬁﬁpnn for an

B e PR
axmcud cont,
flelds with lst

WeRE SPaken
file.
Merge

e cont,
ﬁm.of lowast
rfcmd umlu;;‘

e in seq,
area to deter-
mine if a new
sequence is to
be initiated.

w




Merge Phase -
Main Program

MROO
et se indicator
cell for Phase 2

(PHIND)

orm & 51 Adr =
rigin of lst sort /
e control field

mer,
ducglpdon area Decs

A9t conrs!

N

L4

K
Store it in next em-
control fleld in-
rmation cell

(CFINFO, 1)

Modify the address
to point to tha next
wd, of sort/merge

Sapon el

rt/merge con-
trol field area pro-
cessed

Place a tag of 1 in
Fommunication wd.
with extract routine

(RCWD)

|

4.01,02

NOTE: IR2 will be used to differentiate
between control flelds

IR1 = Control fleld information
cell pointer

4.01.01



4.01, 02

Control Field info.

/’ word 2

or signed BCD com’
pare specified

Control field info.
/ word 1 - sign
o
g ot eh

n, scen
order specified

Set compare Indi- (Logical Ascending)
cator cell to Zero
(CPIND_}

ascendin;

—
NOTE: Cell CPIND:
0 = Logical aseending
1 = Logical descending
lgebraic logical descendin 2 = Algebraic ascend-
USet compare indi- | ggcend- Set compare indica- ing
g cator cell to two ing) tor ¢ell to one 3 = Algebraic descend-
der specified -7 ing
|descending
e T (Algebraic de-
compare indi-
cator cell to three scending)
(CPIND)
| P} J’ o
MR400 ¥ < Ve
Transfer intamal
rt phase record
count to merge phuﬁ
record count
T)

¥

Determine location
of the Ist wd. of the

o o e G0

record of lst merge
block

[Store table orlgin
calculated in

next available cell

IR2 = Pointer
of control fle

ad)dnu area (CFADT,

a
-

Calculate the loca-
tion of the last cell
of the table + 1

Cell MORDER

; IR2 = Pointer
SRS
of tgz '
cont,

il 7y

Pl (GEADR;

4.01,03



4.01, 03

IR2 = Pointer
Locations used /
indirecdy to 5 4 7/ / // 'y
find actual lo-
cations of
tables
|Ca a ) a
ion of the last cell CFADR-1— Eun
the Table + 1 X wds - lst record | 4
of block M
CRADR - 4\\2pd taple o CF
(Cell MORDER of block
CFADR-N— \n 0
IR2 = Pointer WP{,I‘ clﬁt record
LCFADR-1"L leoICF. |1
this type been gen- c’futf: g:btlbefht t\lv.‘:l w st record | g
, o e for
Syl cont, flelds of the LCFADR-2 T ‘235 tabL“of o e
° \'o of block ‘,t
LCFADR - NI™5ih table of CF
S il econd
E‘l‘“l“‘d o MRSC I Tonkol Held Tov |71
Py v R i) o Q) #equence check | &
for sequence check
(MRSC) WRTB1 " L77T Write Table
2 / / / v
Eﬂaleul?t& ﬂuﬁ Iocn-’ | f /
ﬂ?: l‘;t wrelt: tga’l:‘l: WRTB2 ¢ // eru Tablc
and save / / / /
‘wnm) ADDR=] —- \ X -rr-
Record Swnge ¢
Caleulate the loca-
tion of the ori of l:
tl;:,e1 sescond w t,e1 \ \ \ \
table G save ADBR2
(WRTB2) YA
Record Storage
l Area 2 | \
IR2 = Pointer \ \
Calculate location /
of origin of 1st rec~
ord ltomgefa;ea, in P e
sert a tag o wE
save (Aﬁd: 2) ADDR-NE
) Record Storage
a Hig}\:';ind Area N
Calctilate location of core:
of origin of next
record storage area

a=#of words in control fields of record
Cell CNT6 b = Merge blocking - # of records per block
IR2 = Pointer ¢ = Merge blocking - # of words per block

Save calculated lo-

No cation of origin of
-~—>|next record storage

area (ADDR, 2)

record storage
areas located

4,01.04




Xtrac £7 A |
of wds lst cont.
field extends over

(ERAPR-5)

field by 1
(ERAPR-S)

increase count of
words in lst cont.

orm a comman
follows: IOCP 0, O,
RL

!

IStom the above in
all cells of both
writa tables

v

Extract merge or-
der (MORDER) 6
save in assoc, in-

structions

!

Extract # of merge
areas (CNT6) &
save in assoc. in-

structions

Y
Extract # of wds, in
all control fields
of a record & save ,{

in assoc, instructio

etermine location
of file number from

Determine location
of pass number from
intemal label within

internal labe) withi

label storage area
& save (FLN)

label storage ares &

save (PSN)

4,01,05

4,01,04



. MR720ru

Starting with 1 store
the next consecut-
ive file number in
the decrement of /
next avail, cell ot &
G last cont. field wd.

, 1 & LCFWD, 1)
/- Merge Order

O

#
“af cont. fie
ds specialized equ
merge order

No,

>

4,01.05

Increase previous
le number by 16
save in next file
number cell

number saved
or each merge
channel

Clear necessary "Set Ist file number
cells > cell to 1
(FINO, 2)
F

Extract merge
order & save
(MORDI & MORT) @

—

NOTE: Indicates Tum on

that input files are t
about to be opened se:‘x:e litg

5

Set up open routing
calling sequence wd
(RWCS) decrement

to specify next file
to be opened

v

[ Place Iile number
into internal label
file no. word in

storage

SOP M

Open routine open
specified file




Fga °?'ihé‘?" ge

Save number of
file to be read

(MRT2)

\

Set up first word
(RWCS) of 10 rou-

tine callingsequence

as follows: f\dr =
ad jnd, (1) dec-

[ R PR e
calling sequence as
follows: A rigin

1

m off Set up open rcutine

114 ' ]
sense calling sequence wd

lited [ (RWCS) minus to in{.

4,01, 06

dicate opening of
"output" files

NOTE: Indicates that output
files are bout to be opened

ops

outdne-re ™m
initial vead of lst

file

4.01,07

update pass mumber
within internal
label pass number
word in storage

4.0l 08



Move number of

file read from ‘'tpre-
lentl! read" status

{MRT ) to previous-
y read status(MRT]

next file to be read
& place in "&rﬁsent'

read" status (MRT2)

Determine number o:IL
|

Modify lst word de-

Modify 2nd word

crement (RWCS) of addre RWC 1) of
1O calling sequenc e
to specif gnex file l?ocgéé ¥ of %}fggﬁ
to be rea m:& e area assoc.
le to be read

NOTE: Indicates that initial read of all files has been performed

for tracing
(GENPR-~4)

4.01,07

IOBS

1O Routine perform
" initial read of
specified file

N

MRA3
Extract number of
words read and save

(CNT90)

A
{Calculate number o1]
records read and

save

(CNT9)

v

| compute total no.
of records read to

date & save

(CNTR)

Y
Set up area wd. (AR
WD, 1)for file prev-
tously read as follow
Aché‘- # of r#ecc;rds
read Dec - # 0 -
e ! ofree

N

‘ +
(S5t et S5 5P
1y as follows: Adr -

Address of origin of
1st record in fgcord

Fife Rvery oo

\

et up "last record o
file" word (LLWD, 1)
as follows: Adr =

NOTE: The location of the origin-l of the appropriate
Record Storage Area contains the word count.

This 18 accomplished by the 1/0O routine

IR1 = Pointer (File #)

IR1 = Pointer (File #)

IRI = Pointer (File #)

Address of origin of
last record 1xbrecord
stqrage ayea,Dec=

E’ MR

.08




Sense Lite 1

NOTE: This isa

Turn off
sense lite

(D

Tum on
sense lite
1

\
Extract # of input
les to merge phase

MORDI) & save in
assoc. cells & in-

structions

OXTR. N NOTE:

SPeclalize cell
TRCWD" used for
communication wit}

the “extract" routin

No MR
6-B

result of previous test.

NOTE : Again indicating that initial read of all
files has been performed.

This cell will be used indirectly
by "extract" to determine the lo-
cation within the record storage
areas of the record containing the
control fields to be extracted.

TN

z.o.r.% Yes
next file to be > I’

MRI120

Prepare to process
next file

et up Textract’ call]
ing sequence word

as follows Adr = Ori-
gin of area extract>

Stosad Ve e

for tracing
(GENPR-4)

Extract control fields
of last record of
block of specified

PLoz. 01 1

file

h 4
Prepare to extract

control fields of last
record of block of |
next sequential file

Merge Order

MRI122

Yes

files processed MR

4.01.09

4.01.08



4,01.09

Cell MORDI

MRL NOTE: Sort Control
Routine to sort Fields of last records
] control fields at be- of all files

ginning of each pa
r at each nq\uncel

Set up "MRL" call-]

ing sequence word

MODIFICATION MPMOI

ace read Indice-
tion (1) in 1O routine
ulunf sequence
(RWCS)

-

NOTE: This file will be the next to have a block read.

[
th lowest file in

ﬁenca" establigh-
od y *MRL" sort

paclallae 1O rou
calling sequence wd
1 (RWCS) with this

la # 6 also eave in'
present read ﬂfn ”

pr ﬂ" block 6
save bt r tut fo
mocoui?‘
opereti

NOTE: There is one "ARWD" cell associsted with each
"record storege srep®. If the area is in use its

'area word"(ARWD) “ARWD" wtil contain the number of records read.
cell, check mx‘ As g result the "ARWD" will be non-zero.
cell for the avail-

ability of ths assoe

record sorage area |

MER!
MWR MWR
Print routine ~ Print routine -
“'n‘bl' Print memage N Print error message
A Y ——
\ _hm._i_% |
Find location of onl- A| Erorl 4Basic Monitor | |Operator
gin of available rec- \ 1 | action pause
ord storage uu‘r & Print and Halt 4 ...Action
tore. in !n of complated
h—/
_Restart

Restart routine




4,01.10

l

Save area number in
cell (MRT2)

Save loca-

10 routine - Read
next block of

specifie'd file

xR ¥ NOTE: This cell will be used indirectly by
'stReccé;sl?z;?} wextract" to determine the location
comm 1catio:t ifh within the record storage areas of the
O un. L W
this "extract" rou- record containing the control field
tine to be extracted.
VIR154

Prepare to process

next file
on next file to be Yes

processed

Set up extract
calling seq. wd. as
follows: Adr=origin
of area extracted
CF's are to be

sﬁigd#in Dec =

tion counter
for tracing

Extract control
fields of first rec-
ord of block of
specified file

\ ‘ * No

re t tract
cgg%.refi gl gsxol? fst
re cord of block of

next sequential
file

Merge Order




Cell MORD!

Set up "MRL"
calling sequence

word

4,

MRL

4.03.0

Routine to sort
control fields at be-

MR100A
Initialize sequence

check cell (FICK)
by setting to zero

file as a result of

SRS P e

Extract ocatio
within the record

gi?;é;‘&é&‘éﬂ 313.82‘.’
“gvecfr ?xt'om geil

ecksumm
Specified

(See chast on 4.01. 93}

Place address of

record into next un-|
specialized tag of
write table

MRI106 .

Calculate location

of origin of next rec
ord within the
"record :stor;

are
ass0C.
moved & save(FLWD

Update count of
retﬁo X renrxglni in
e "record stordge
azr)ea" by -1 (ARW?),

(See chart on 4.01.03)

IR}l = File Number

immog,of s3ch g

0111

NOTE: Sort control
fields of 1st
records of al
flelds

MODIFICATION MPMO02



been evacuated
earlier

N\ = ‘\ LY
ncrease count of N\ N\ S
records ready to be AN \ Logical erro N
written by 1 N\ Error 2 camot cont-
inue press
(WRCT) start to re-
Cell CNT1 :mt/4
/ Write Routine
Yes
4.0, 27
Sense lite 3
record storage
area exhausted
4.01.33

° .
t up munica-|i

c

ﬂSe wordoﬁ’lCWD
with extract routine
to point to origin of
,next record in the
record storage area'
assoc. rith .F.
Jgaoved. .

(GENPR-4)

Specialize calling
uquencoﬁwd. o{h X~
T s g i
ed C.F. area to be
used

[Extract cont. Yierar|

of next record assoc

with file whose C.F/
as Toved'to "seq.
eck area" g

4.01.13

*&25__%_
Set assoc. area wd. |
3

Is
this record (ARWD, 2) minus
”’:.381‘ s ;X:.cuate to indicate this con-
dition
MRZY
MWR

Turn on
sense lite

MRERI
MWR

4.01.12

4.01.12

PAUSE _

RESTAR

yeg | Print Routine print
rror message

Print Routine print

ﬁ error message

Print and Stop

Restart Routine

|

Operator

Action Pnu#
.




4.01.13

MODIFICATION MPMO03

4.0l. 25

LMRO

1 [l ct-
ons that may

been altered b
previous pass
routine

(MRSW1)

MRI1

*nld i lmt ct-

ve
buvx‘uun b’
s
—— > i o thm

(MRSW3, 2,1)

Inidalize imtruct-

ons thgt may have
een alterec by pre-

vious @RSW gfg o

_-CelTMORD3

merge order

.01, 16 4.01.17

14-) 4

4.01.14 4.01.14 4\011(

MR MR MR
15

4.0 .17 4.‘21



4.01.14

Detail (Pg 4.01, 24)

<

) 3 *4 A 73
4.01.25
(3 way) (:‘y) Detail (Pg. 4.01,24)
MR3 / =~ N
Limit routine cr2
to a 3 way Detail (Pg. 4.0l,24) Y @\
merge / \ )
- \ >
cP3 N \ /
\ & ey /

@1\
_ 7

[

NOTE:s

1. Refer to detailed flow chart (4.0l, 24) for
"equal" conditions and additional facts
2. » = Accumulator content greater than storage

3, ¢, = Accumulator content smaller than storage

‘. m’ u



4.01.15

MR6

Limit routine
to a 6 way
merge

Detail (Pg 4. 01, 24)

—
./ XP6 2
>
) Ye Y.
- < S
NOTE:
1. Refer to detailed flow chart (401, 24)for
4.01,25 "equal" conditions and additional facts
2.7 = Accumulator content greater than storage
@5 way) 3.4= Accumulator content smaller than storage
MRS |
Limit routine to
a2 5 way merge
. Detail (Pg 4.0L. 24)
Ve ~ /
/ \
CP5 \
| i
\ I CP3
. (> / > Coaar-
~F - > ©n
CP4 >
<B
2 <)
Q /1
-~ N\

4,01.25



4,01,16

Detail (Pg 4. 0l. 24)

.
e ¢ 2
NOTE:
1. Refer to detailed flow chart (4.0, 24) for
. Ol, 28 "equsl" conditions and additdonal facts
2.> = Accumulator content greater than storage
@ (7 Way) 3. = Accumulator content smaller than storage
MR7 Y
Limit routine
to a 7 way
merge

Detail (Pg 4. 01, 24)

CP6




4.01.17

Detail (Pg 4.01. 24)

CP6

NOTE:
1. Refer to detailed flow chart (4.0l, 24) for
"equal" conditions and additional facts

(9 way) 2.> = Accumulator content greater than storage
3,4 = Accumulator content smaller than storage

ARO
Limit routine |
o a 9 way ,
Detail (Pg 4. 01, 24)

<

£€
<
N

I\

4.0L.25



MRIB
11 way)

MRII
Limit Routine
to an 1l way
mezge

Detail (Pg 4.01. 24)

4.0L 25

L Refer o detailed flow chart (4. Ol 24) for
"equal" ¢conditions and additional facts

2. 7 - Accumulator content greater than storage
3.<{= Accamulator content smaller than storage

8I'10°'Y



2 way)

[Timit Routine
to 2 12 way

merge

Detail (Pg 4.01. 24)

NOTE:

1.- Refer to detailed flow chart (4.0L.&4) for
“equal® conditions and additional facts

2.7 = Accumnlator content greater than storage
3. <& Accumulator content smaller than storage

61°10°'Y



_Detail (Pg 4.01.24)

B
B

NOTE:
1. Refer to detailed flow chart (#:1012:24)for
“equal” conditions and additional facts
2.7 = accumnulator content greater than storage
3.{= accumulator content smaller than storage

02°10°¥



Detail (Pg 4.0l. 24)

CP10

4.01.25

NOTE:

1. Refer to detailed flow chart (4. 0l. 24) for
(equal) conditions and additional facts

2. = Accummlator content greater than storage
3.<{= Accamnlator content smaller than storage

'’y



>y

CP10

NOTE:

1. Refer to detailed flow chart (4.01. 24) for
“egual* conditions & additional facts

2.>= Accumulator content greater than storage
3. ¢= Accumulator content smaller than storage

(238 (VA8 4



4.01.25

Detail

(Pg 4.01.24)

NOTE:

1. Refer to detailed flow chart (4. 0L 24)
for "equal® conditions and additional facts.
2. 2 = accumulator content greater than
storage

3.<{ = accumulator content smaller than
storage

LY (VI 4



4.01,24

DETAIL OF COMPARE OPERATIONS
(Refer to pages 4. 01, 14-4. 01. 23)

crx) ¥
Prepare to compare '
1st wd. of lIst cont. NOTE: The location of the previous record of file
f‘lleldlgi)new ::ecgfi(ého‘ represented by control field in sequence check
'c?eék .?2? 1 ‘e area has been placed in write table; therefore,
ﬁlen?:t Be) its next record must be merged

n |

Cell CPIND

NOTE: 0 = Logical ascending
y Logical descending
2 = Algebraic ascending
3 = Algebraic descending

O,

Type
of compare de-
sired

Perform aljebraic | Perform a

Perform logical
descending compare] ancending compare descending compa

Perform logical
ascending compare

ACwmother | Y=KI
NOTE: AC = Accumulator,
Y = Storege

%p:
_1EQ
4.04,01 |

Ascending
or descending

Equals routine compa
Ducen_gdi other words of this -
and other control
fields
4.01.24 .
fscen
) <O

Compare next word of lst
” control fields (logical type only)
©

scending

or descending
sequence

Ascending




CP2+5

unprocessed
Tecords of all files
in sequence

Yes

MRXCL
)iﬁol eh:iséilng 5eq.]
¢ e rep-
:e.aen%gdt C.F. fa
se .ic{x:mm\en
g tign propes

CV\
Y Fisaoo
det sequence che

{FLCK) cell non-
zer0

e
loca-

tion counter
for tracing

(CENPR-4

ave

Cell CPIND

NOTE: 0 =logical ascending

1 = logical descending
2 - algebraic ascending
3 = algebraic descending

.

4,01.25

4 MODIFICATION MPM0O4

SCPPA
SCPPB

Perform logical
ascending compare

ACC=Kl Y = MRSC

SCPPA-1
SCPPB-1

Perform logical
descending compard

ACC=MRSC\{y,Y=K1

SCPPA-2
SCPPB-2

erform algebraic
ascending compare

ACC=K1

{ _ Y=MRSC

SCPPA-
SCPPB-

Perform algebraic
descending comparq

ACC=MRSC| Y=K1

4.01. 26

NOTE: ACC-T;ccumulator; Y = storage, Kl = C.F. lowest order

file in sequence, MRSC = C.F. of last record placed

NOTE: Comparing to see if next low rccord will fall into same output sequence (string)



of compare

(AC = Accumulator; Y = Storage)

sequence

4.01,26

v st

4.04.01

Equals routine -
ompare other wds.

Younter RelSi

L.

Ascending
or descending
sequence

descending

( 36-M

.0l. 26

Compare ne

wordof c.f.

logical onl
(s Y 1.0l1.25

Restore index regi-
ster 4 (MRNR4)

Sense lite 4

Tum on Turn off
k sense sense lite
NOTE: Indicating that expected lack of continuity
as result of change to new sequence
level has been encountered Out of
Sort MRER2
MWR
MR S
1-Q N\| Print routine
print error message

4.01.11

Operator

action pause
ause

Print and stop

RESTAR {)

Restart Routine




4.01.27

MODIFICATION MPMOS

~Cell WRIND

Starting with 1st

area wd. cell ex- Clear out extmcted
tract next untested Yes area word cell °

(ARWD, 1) 1

Make extracted
No |area word cell

when last tested (ARWD, 1) prefix

equal to -1
b
Cell WRINDI
words to be written
G save
(CNTU)
fiense lite !
Increment count of Make number of
sequences (.tﬂng.) wds. to be written
byl = minus indicating the
start of a new seq.
(CNTS) (CNTI)

Fontains number of
file to be written
on (Set to 1)

(MRT3)
Y




!
Form /O calling
sequence word 2
RWCS1) as follows:
ec = Number of
logical records to be
written (WRCT) Adr
Origin of write tag
tables '

S —

Save loca-
tion counter
for tracing

(GENPR-4)

I0BS

v
1/O Routine =
Write Block

Wﬁ'éjoun a

records written to
{nclude last ocutpu
block

(CNTW)

{

Reset write count
(WRCT) cell to O

in preparation for
next write

TEEEEA%EW"*

tag tables in prep-
aration for next

»év)me (WRTBL, WRT}

4.01.29

Cell RDIND

>
>

Cell RDINDI

4.01.35

4,01, 28



4.01. 29

ove number of file
ead from "presently
read" status (MRT2)
to "previously read'
status (MRT1)

NOTE: The location of the origin -1 of the appropriate Record Storage Ares

[Extract number of contains the word count. This is accomplished by the 1/0 routine.
words read and save
(CN'TS0)

NOTE: This cell (CNT9) will be minus if this is the start of 2 new sequence

Calculate number
of records read and

save ]
(CNT9)

Compute total #
of records read to
date and save (CNTI#)

Error 3 gical error, Operator
cannot con- Action pause
tinue press s
\ A tart to restart

Set up area wd.
ARWD, 1) for file f A

Pl‘evicmly read as MR22 MRER1 /

lNows; £ 9 /
e °c‘;"er%£§s§§ig%c = MWR / MWR / Pause / Restar

- Print routine - Print Routine - Print and sto
IR1=File No. an P

ctract locaiion of ) Print Error Message -‘)A Print Error Message _4 4 Restart Routine
cord storage area
origin containing

block read

ell RFWDI, 1 Cell RFWD2, 1
'/(?Rlxl?ile Number) Yes { (IR1File mumber)

MR224

file have 2 block
in reserve already

Store location of {Store Tocation © Set de T
record storage area rec?rd Orage ﬂl‘e?l is the sta til?fdis%%fr% 3? a%1_t nt‘t:xi‘?s t}fis re::ervrzeabfe w
origin (loc. of lst prigin (location f a new string esptring by setting this Il . .1 t5 record
w‘ii °ff st record imf Wl S e re Cgiﬁamg (sequence) Rt table word Nl §8rage area numbe
fell of reserve ta %g '&l e minus
J‘ang%gbfvféy wne Hfe e w3 ' (RFWD2, 1) (RFWD?, 1)
[RdjCate thar vy [set decrement of
yes s::r'; ;;t;:tegtfi:gn&?s this rfserve t,al:c»lle wd 3| 4.0l 30
TN, to . . Ol
»——3 reserve table word edua’ to recor

minus storage area number|
(RFWDL, 1) (RFWDL 1)




4.01,30

MR
30

MR225
y

etermine location
of lst word of last
eord within record
Ee area of this
bloc and save
(RIWDL D

i mer:éa{!_w
P1, 1) equal to record I 2

m:-tp srteg number

Cell MORL3 4.01.32

Red Sor of Remove this Ble
ﬂln ft vm:h last ’a Wi ﬁ‘lalt mw‘ol?:l:m
S OF foval sequeice table for last re
uence Lo vel LCFWD, 1)
(MORLY) ¢ !

‘.m‘u

NOTE: This call will be used indirectly
by "extract® to dstermiue the
location within the record stomgn
aress of the record containing the
control fields to be extracted

1t Adr» oﬂ.i
res om%.

sored 15 Boc®en

4
ve locs~
on counter

foe tracing
(GENPR-4)

Extract control fiel
of last record of

block of spacifisd
fils

Cell MOLR)

Set up MRL calling

QRST Sorting ~
sequence word to Routine to sort
o1 control fields indicate sorting of control fields at

beginning of each
pass or sequence
break

control fields of

necessary
l}sf record of all

-

4.01. 3]



4,01.31

Place read indica- 1

tion (l) in 1/O routing
call xg sequence wcl
1 (RW

NOTE: This file will be the next to have a block read in
termine &Iteh rium
% ATTs sequence
established lry MRL"
sort routine

Jecords rea into
cord, lt:orqc ares

W ..vt.‘ BT

NOTE: There is one nARWD’cell associated with sach
record storage ares. If the srea is in wse {ts "ARWD"

will coutain the number of records read. As a result,
the "ARWD* will bs non-zero

MERI ‘
ﬂﬁaul smor
MWR MWR nnot cont-
nue press
start 8-
Print Routine - Print Routine - 1 start
Print Message Ly Print Lrror Message

| \ '?E'tw'ir__;sr__— Ny
oﬁgl:’::‘:nlhbh . \ Error 4 ¢ Mon’tor | Action Pause
rece age area
and store in 2nd wd, Print 6 Helt
f lling seq- /—. f
Save area number in RESTAR l
ell MRT2
Restart Routine
1088
1/0 Routine
Read next block of
specified file

4.01,12



4.01,32

MR260 NOTE: Due to the fact thet the lpst tecord of only one file remsined
Set czlurrent Iastd at the old sequence level, comparing is to begin agein in-
s (}\Toefffﬁrwer corporating all files, Except for the file remaining, o1l will
number of active be at the new sequence level,

files (no EOF en-
countered)

Y

IMove location of . -
st record of each
ile from reserve tabl

RLWDIL, 1) to current
table (LLWD, 1)

XTR g

Q ecializeLcell NOTE: This cell will be used indirectly by "extract" to determine the
WRCWD" used for location within the record storage areas of the record containing

communication with the control fields to be extracted.

the "extract't routing

MR261

repare to process
next file

on next file to be
processed

No

ISet up extract call- |
ing sequence word
as followf/vs Adr =
origin area ex-
tragctegdc‘ § are
e st:#-e in Dec =
ile ,

for tracing
GENPR-4)

TR A
4.02.01
Extract control
fields of last record
of block of speci-
fied file y

Merge Order

1
repare to extract
control fields of

last record of block
of next sequential

file

files processed 30-§

4,01.30




MR373

fhothe
block been read

Cell RFWD], 1

’

4

ARS3

Clear cell of current

with this file 1

Move location of
1st record of this
file from lst level
reserve table(RFWD

1, le) to_cuirent
tabld (FLWD, 1)

tha pr——>

MR377 No

Clear reserve table
1 (RFWD], 1) cell
associated with this
file

L Y

“

Yes

table (FLWD, 1) asso¢.

«ll RFWD2, 1

" Move content of

cell of reserve
table 2 (RFWD2, 1)
to assoc. cell of

reserve table 1
(RFWDI, 1)

4

| associated with this

Clear reserve table 2
cell (RFWD2, 1)

file

MR
12-U

4.01.12

4.01. 34

ft with first recor
t old sequence
level

Reduce number of
files left with lst
record at old seq.

level by 1 (MORD3)

Remove this 1ile
from & then update
control field word
table for first rec-

ords (CFWD, 4)

Merge Order,

4.01.33

Cell MORD3

NSEQ

Set current first
record merge order
cell (MORD3) to
number of active
files (No EOF en-
countered)

\
‘Turn on

sense lite
4

Move location ot
first record of each
file from lst reserve
table (RFWDI, 4)

to current table
(FLWD, 4)

Y

Move location of
Ist record of each fild
from 2nd reserve

riable (RFWLR, 4) to

st reserve table
(RFWDJ, 4)

\ XTR

Specialize cell
"RCWD" used for
communication wit§
the "extract" routine

MR254 |

next file

Prepare to process

Set up extract call-
ing sequence wd. as
follows Adr=Origin
of area extracted

C. ? 's are to

5.a e
stored in Dec = l;gle

for tracin,

(GENPR-4

XTR

4,02,.01
Extract control
fields of first record
?‘fl block of specified
ile

MR253

processed

\ B/

Prepare to extract
control fields of lst

- record of block of
next sequential

if;le




QRST

Sorting
of control fields
necessary

Cell MORD3

ave locati
counter for
tracing

GENPR-

4.01. 34

RL

Set up MRL call-
ing sequence word

4, V3, Ul
Routing to sort cont.

Jifedtatoarorare

each sequence

CKS
Ksa ¥

Compute checksum

of record assoc. with
control field in seq.

check area

CKSB

Error Exit

\

Save loca-~
tion counter

for tracing

break

Dumped a
logical recorg
of wrong
echecksum

) f

DEBLK CVeRT ,/
Deblocking Print Routine -

Routine

™ Print Error Message

Increment count o
dumped records this

pass by 1
(MRD)

Decrement count
of records written
by 1

(WRCT)

4.01.11



MREFL

Resct end of hle in
dicator

(RDINDI)

|

Decrement count
of input files by
1

(MORDI)

MREI12

More
files left to read

[Reset end o
indicator

(RDIND1)

files at end
of file

Decrement number
of files left to be

erged (MORD2) &
(MORL2) by 1

lear last record re-
serve table cell
RLWDI, 1) for file
ssoc, with EOF to
indicate this condi-
tion

Operator
action pause

Cell MORD2

MR

36

4.01. 36

[Marge tapes
tou short,

unable to pro-

ceed

4.01.35

®

ETP) }

Ikeset End of tupe

indicator

(WRINDI)

Print routine print
error message

output tapes at
end of tape

Pause &

Cell MORT

A Print and stop

Reduce number of
available output tap
by}

(MORT)

SIAR &

[Restart routine

ile table

Move this file to
highest order of file
number table(FINO

1) & update table to

fill in void

EF15 !L
Move higher order |

files down one cell
to fill in gap left
by EOT file

h |

Place EOT file at

highest order loca-
tion above other
files ]

Turn on

e nse lite
1

4.01.27

e hsle that
Yeiu : ?ﬁoﬂggg lgr Ero ig the

Cell MRT3

NOTE: This will
allow normal Sxm—
ression from the
ile to next seq-
uentiol file 58 new
sqquences gpre gen-
erated,



MR
36

Cell RDIND

Set close routine
R gt
(§ Eecremeon:o E'

le
number

2. Remainder zero ‘

Save loca-
tion counter
for tracing

GENPR-4)

y

"lose routine close
next input file

No All input

files closed

calling seq. wd.
(RWCS) as follows:
1. Decrement=file
number

2. Prefix - MZE

Save loca-
tion counter
for tracing

GENPR4)

CL

Close routine
close next output §— Gutput {i
file closed

1
les

4.01.36

CKPT

Write checkpoint

0ptigges(f>k%°l§?ed

4.01.37



Update pass number
by 1 (PNBR & MRES
14 2)

y

Update dumped
records count for
merge phase

(MRDCT)

BTD

1 4.05,01
Convert record coun

(CNTW) to BCD

[Store conv;m“ﬂe ‘

record count into
message

MWR l

A

4.05.01
Convart.count of

records dumped
{MRD) to BCD

Store Result in
Message

Print Message |~

A}

phase

as:gx comp-
eted, Record
count XXXXXX
XXXXXX

7

MWR

4.01, 37

Records

pass

Print Message

XXXXXX

<ounts correct

MR705

Interrupt

N

MR
38

4.0l 38

All

™

es

MWR

dumped this

Record counts
d% not, check

et sl
wn
& continye
or restar
press

Ve

7/

Z

Print routine
Print error message

Pause

Print and Stop

for tracing
(GENPR-4)

RESTAR

Restart Routine

[,

NO

Sense switch 2

MWR |

Print Message

!

PASE. Ne

[Print & Stop

Operator
Action pause



MR
38

MR706 l

Interchange channel
in preparation for
next pass

(CHIND & CﬂlND-

b

Extract count of
sequences written

(CNTS)

merge operation
specified

>

ell XTRMG(SAMPR-5)

{ Add number of
)| merge input files
3 Ye.’ﬂ (MRGS) to seq.
)| count
/

Extract # of records
written last pass
(CNTW) save as
record count (MRCT
for next merge pass

Reset file numberin,

of control fleld wds.

(CFWD, I6LCFWD, 1)
initial sequence

1 Merge phuej

completed

/
ﬂém /
/

\

Print routine
Print completion
message

mal merge
peration specified

tartlng w‘ith l% unit

in:leﬁ) ond area for
ext avaxl’ngfge eﬁ
minus to 1a§ilcate i

assoc. with externa
merge input.

R722 W |
re the address o

the next unaﬁsf B
merge input fi

block in decrement
of the present unit

)

Clear following area

F:;‘E\éfx%x
ik
!

R, CROEWAMET

MRTZ2, MRT3, CNTS,
WRCT

v

[Clear count of
dumped records

this pass (MRD)

MR 5

4.01.05

Please mount
a merge file

~
g—/\i

cont, wd, table cell

MR723 ‘L

CVPRT

Print Message

for each input
erge file comple

4.01.38

Cell XTRMG(SAMPR-5)

MRXR4

Restore indax regi-
star 4

Retum to Sort Monitor
via 3,4




Extract routine
to extract all cont.

fields from record

PZE
(Merge phase)

XTR, l

Favc index registers
2,4 (XTXRI, XTX
k2, x(rxnz;)’

Extract calling seq.
word

1U3 7'#
Calculate the addre
+1 of the last word of]
the next control fielq
to be extracted from|
the specified record
within the record
storage area & save

in assoc. instructicps
Ta ale n
Extract the lst wd.

of record contain-
ing a portion of the
control field, mask
out portion assoc.
with the CF only &
save (XTEMP)

Cont. field description Word 2

/ Signed BCD or XTALG
algebraic

Type of
compare

Logical
A
Store extracted

control field into
assoc. cell of area
specified by calling

sequence word
address

TSX XTR, 4

4.02.01
Adr, , Dec

Adr = Origin of area extracted control field is to be stored in
Dec = File number

Position extracte
control field portion
of 1st word to left
until first bit rep-
resents sign

[Store into assoc.
cell of area ci-
field by calling

sequence word
address

control field pro-
cessed

All
control fields
processed

\\Cell CcvVT

Commercial compare - Out to conversion

XTXRI
XTXR2
XTXR4

Restore Index
Registers 1, 2,4

tion ctr, for
ey trgc):mg (GENPR




XTMORE

Extract next word

of control field
from record

this last word No
of the control ﬂelc:l)—-—ll

Mask out positions
f extracted wd. tha
pertain only to this
control fieldy & save
(XTEMP)

pe
of compare Logical

Signed BCD or
Algebraic

Control field des-
ctiption wd. 2
Signed
BCD or alge-

braic

\s@uzn

L

>a'maic

XTSB

this gxe

last word of
the control field

Te this con
field portion of
word into 2nd cell

of extracted cont-
rol field area

B?pass first cell

of area to be occu-

pied by extracted
control field, This

cell will later conta
sign

Right justify this
¢ontrol field portion
of last word and save

(XTEN)

Extract last char-
acter of repositionad

portion of cont.
field

4,02,03




Is it
an "6", or A
thru H"

XTE

Prepare to indi-
cate a positive sign
by storing zeros in |~

first word of this
extracted control

field area

< et

XTG

"4,02.03

_XT52

M] thm Rll

XTERR
(FROUT No

Print Routine
Print Error Message[" ~

-

Ktop on Error routine

w)

D

ng wi e Ist ]
S\E'agfiogt‘ﬁ:; e:%tracted
control field area
convert the next un-
converted word to
commercial equiva-
lence

All

extracted cont, field
Learea |

words of area con- es
->.__—+
verted

Prepare to indica-

te a negative sign L

by storing an "MZE"

Remove zone over-
punch from low or
character of C.F.

in first word of this

Illegal signe
BCD charactef

7

XTXRI1
XTXR2
XTXR4

last wd. and store

na . cell pf ex
héci%%f’con"t. fefd

" "
nSIIER 2 St
ell of area assoc.

with this extracted
control field

Restore index
registers 1, 2, 4

Return
> via

2,4

4.0Z.01



Routine to sort

control fields at
beginning of each
pass or at cach
-sequence break

4.03.01

TSX ' MRL4
PZE CFWD/LCFWD,,Merge Order
CFWD=Base of "contro] field word table" for lst

MRL §

record of a block.
LCFWD:= Brse of "control field word table" for lest
- record of 8 block

NOTE: "Control field word teble" specifies the

Extract calling
sequence word

followings
Adr = Origin of extracted control field srea
Tag =1
Dec = File number

¥

Eet "MRL routine"
indication (cell
(MRNCL0)

NOTE: This cell will be tested by subroutine
"LEQ" when called,

¥

Specialize compar
instruction addresset

field word table"

with base of "controf

3|

specified (QI}V}’%\
¥

opecialize remain-
ing com jrc instru-

ion resses with
gase ogf ""cont. fylve d

£ ablon spacifi
PR Vv a
WD

l

¥

Save index
register 4

(MRL3 R4)

¥

Save merge order
specified

(MRLXR4-1)

SAVE LOCATION COUNTER FOR TRACING (GENPR-4)

a
Ist word of Ist cont.
field specified of

/ Save index registe

4

Ist two sequential  fmeyy
files
(MRNR4)
A > d id
( } ~Cell CPIND
Type /
of compare
desired >
NOTE: 0 = Logieal ascending 2 = Algebraic ascending
1 = Logical descendin, 3 = Algebraic descendin
MRL 48 8 g g &
1
MRIPA ] L
MRLCPA MRLCPB=1 1 MRLCPA-2 MRLCPA-3
MRLCPB MRLCPB-2 MRLCPB- 3

Perform logical as-
cending compare

(A C-Higher order
cell; Y lower order)

Perform' logical de-
scending compare
(AC+Lower order
céll;"YiHigher
order)

MRL \, 'L,
.;

Periorm algebraic
ascending compare
(AC-higher order
cell; Y-Lower order,

T

Perform algebralc
descending compare

(AC-Lower order cel
Y-Higher Order)

2

.02

NOTE: AC=Accumulator; Y = Storage



Result of com-
pare

(AC = Accumulator; Y = Storage

4.03.

02

A&z

or descending MRL
sequence 2-E
4.03.02

Ascending

MRLGT LEQ 4
Restore index regi- 4.04, 01
ster 4
Equals routine
Con;lpam other wds.
4 of this and other
(MRNR4) control fields

, -

xchange content

of locations of dfgm
riate control fie
word table assoc.
with files compared

NOTE: Cannot go back beyond base of table

‘fféaé‘f 88 4
use Ol' companso
prior to last

31‘(4

higher order
cell assoc. with

legconpRion s

table

No >

Compare next
wd

. of c.f.
(logical onl&

Descending

4.03.02

Restore index

.@_9, register 4

(MRNR4)

J3.01

‘Ascendin,
or descen

sequence

ng

date count of
file control fields

placed in sequence

(MRL4 & MRIN)

fields of all files
laced in sequence

Reset to zero "MRI
routine" indication

(Cell MRNCL)

Restore 1R4

tion ctr.
tracing
(GENPR-S5)

(MRLXR4)

Return to caller
via
2,4

via
2,4

Save loca-
or

NOTE: Bear in mind that actually only words of " control field
word table" representing file control fields are moved.

Return to caller




Equals Routine
Used when lst words
{of 1st control fields

are equal

o b

Save the sign from

the first word (in

accumulator)
{LES8I)

\

Extract address of

fadd" %Eg instmuct-

ion of pare loop
that caused the
equal condition

rom "MRL" or "
r outine

4.04.01

TXS LEQ, 4
(No calling sequence)

NOTE: Address will contain base of "control field word table" (CFWD/

LCFWD) or base of "control field word table" + 1 (CFWD + 1/

LCFWD +1) depending

Cell MRNCL

LEMRLI

on type of compare being performed

Select particular
cell within "control
field word tablen

involved with

comparison

NOTE: This was accomplished in "MRL" by tagging
compare instruction by 4; however, since IR4
now contains location of TSX, use of this

method of modification was necessary.

Use resultant

address to special-
ize "LEQ" routine

compare instructio

v

Extract address of
"compare' type in+

struction of compardg

loop that caused the
equalcondition.

]

NOTE: Address will contain base of "control field word table"

(CFWD/LCFWD ) or base of "control field word table"
+ 1 (CFWD+1/LCFWD+1J depending on type of compare

being performed

Cell MRNCL

EMRL2

Select particular
cell within "cont-
rol field word table'
involved with com-
parison

Q2

Use resultant addresp
to specialize remain

ing "LEQ" routine
compare instruct-

ions,

Extract number of

words control field 1
extends over & save
in associsted instru-

ctions.

4.07 02

NOTE: This was accomplished in "MRL" by tagging
compare instruction by 4; However, since IR4 now
contains location of TSX, use of this method of
modification was necessary



Control Field description word 2

4

Signed BCD
or algebraic

there uncompare®
ords remaining in 1st
control field

Cell MRNCL

Extract number of
unprocessed control
fields in record, re-
duce by 1 & save in
cell NCFD1

/,Cell NCFD1
Was
the last control s

Ye
field processed

4.04.06

Determine position
of next control field
sescrj tion thhiE

escription area
save

(LE25)

"DF ETTTIE JoTomn
of last word + 1 o
next control field
within extracted

C.F. area relative
to origin of area +
save

Update count of
words in all cont.
field of a file used iy
comparisons to llnclu

e ext contro
fie

Control field description word 2
e

Signed BCD

or Algebr

Type
compare
specified for next

4.04.02

(2
\/

4,04.02

a_ﬂemm to caller to compare next
w

ord of 1st C.F. via 2,4

Return to caller to compare
next word of Ist C.F. via -3, 4

SAVE LOCATION COUNTER FOR TRACING (GENPR-5)



Ascending
<r descending .
sequence specified

for next

LED]
Specialize instruct-
ions which select de-
|sired exit to caller

resulting from com+
parison for descend-
ing sequence

Ascending
O

4.04.03

Control Field description Word 1

Specialize instru-
ctions which select
desired exit to call-
er resulting from

comparison for as-
cending sequence

L.
BJ

72
1E Wai
t control fie

Control field 1
Dlescription wd.

LEE]

Compensate for in-
fluence of descend-

The compare loop instruction addresses
of caller are selected by type of compare,

NOTE:

scending or de-

Descendi ing sequence com-
scending sequence >——-———$

pare loop setup of
caller on "1LEQ"
compare loop

Compare
next word of new

since these selected addresses are used
in the "LEQ" compare operation, The
sequence of comparison of the caller
must be considered here and compensa-
ted for if necessary.

v

control field

AC = Accumulator; Y = Storage)

All
words of this
control field com-
pared

1st C.F. seq-
uence ascending or

descending

4.04.02

M Ascending

Save loca~

Return to caller

via
1,4

Descending

sequence ascend-
ing or descending

Return to caller
via
1,4



ere uncomp-
ared words remain-

ing in first cont,
field

Com-
.~ pare next

el of e, B

“Jogically

Cell 1E81

———
-

Return to caller via
-1, 4
Control field

b rai"c\'.lg? -signe .
BCD

Signed BCL

/ cription word 2

des-

. LEASB
Update cells con-
taining count of w

of a file used in
comparisons ¥l
to commpensate for

sign wor

ontrol fielzl

Descending

escription wd 1

4.04.05

in all control fields|

LE160

\

Return to caller via
L4

4.04.04




Specialize instru-
ctions which select
desired exit to call-
er resulting from
comparison for as-
cending sequence

4.04.05

A Y o e
desired exit to call4
er resulting from
comparison for de-
scending sequence

Cont. fieldl

LEN2 description LEL4
Word 1 Compensate for in-
Was i uence of descend-
first control descending ing sequence com-

pare loop setup of
caller on "LEQ"
compare loop

field ascending or
descending segq

Ascending J

NOTE: The compare loop instruction addresses of caller
are selected by type of compare since these
selected addresses are used in the "LEQ" compare
operation, The sequence of comparison of the
caller must be considered here and compensated
for if necessary,

Compar ( AC - Accumulator; Y - Storage)
first word of q
new control field AC
algebraically N\

7 o)

1 ACY
Is
6 z the present
R : .F. sequence aj§
a:‘:ev:l)dingl?o:‘fie- Desce nding cencgng 01 scend-
LES9 scending ng
All
coxﬁ?&ﬁﬁ:ﬁ&e ' Yes Ascending
compared
4,04,02 .F. seq. 4
No ascencying or de- escencyng
scending
c=Y
next word of new a pscending
contri)ll field log- 1E140
@ AOKY Return to caller vai -1, 4 Return 1:0 caller
A via
' 1,4
Is
the present Descending e present C. 3
C.F. sequence as- > <F. sequence ascend-
cending or de- ing or descending
gcending
®_‘_" Ascending
Is
Ist. C.F. Ist C.F.
sequence ascend- >Descendin§ ¢ fequence ascending
ing or descending \or descending
. 4.04.05
‘N Ascending >, Ascending
s o Is N
~Ppresent -~ presen
40:.1;1-01 field sign >~ (\/C.F. sign + or

Nt oor -

Retum to caller
vir -1, 4

i
AN
@?’;
G4
g
=B
!
’é:.



4.04.06

Cell FLCK

'd

¥

FLCP

File LE140
{umber to be No
considered in final >._.._... ———3Return to caller
sequence via
1,4
Yes

Extract file numb-
ers of the files assoq
with control fields
being compered

(AC = Accumulator; Y = Storage)
Compare file
numbers

£ox) IEM40
AN/ 1E160

Records have
ls:;?: {1:_[22- Retumn to caller
ca ;
ia Return to caller
- n cannot con- v
Print Routine 4 time -1,4 via
Print Error Message ' 1,4
1]
W/—
rOpemtnol‘
Pause Action
Basic Monitor Pause
Print and Halt Pie
P panel keys
STOPX
estart desired No
Dead stop

Restart es

Restart Routine




Binary to BCD
numerical

conversion

BTD

Save index regis-
ter

1,264

(BT1, 264)

'

Clear out cells for
result

(Cell, Cell-1)

MQ

4,05.01

TSX BTD, 4
(oumber to be converted must be in

MQ)

Sty

ACC-All blanks
MQ-BBII’, B, B, B,

wuppited for

conversion = 0

Tum on
sense lite

Srafting with bigh-
0, 000, 000), divide]

ot

quantity to be con-
verted next lowes
umused power of ten|

Is
quotient zero

&No

Yes

Sense litg 2
BTDA

i%' are to insert
Has Turn l‘ygblank“ ?:m
B(?D‘i 4 x.ﬁ%ant sense lite is BCD position
> slg e 2 back o1 of result

Yes

mium
l?tf: ;ense NOTE: A zero will be inserted into this
position of result
w2 _
BTDC (

"Or" the character
into its associated
position of BCD out-
put words

most high
order decimal posi >
tions determingd

4.05.02



4.05.02

Modify divide in-
struction to process

remaining 6 low
order decimel

positions

All

i BTD
eleven decims No
positions deter- > 1-A
mine
4.05.01

[

Restore divide
instruction in prep-
aration for next use
or routine

BT4
Restore index
registers

1, 264

ave loca-
tion ctr. for

tracing
(GENPR-5)

Return to caller
via
1,4



$.00. 00

™M
W

L. Initializetion FINAL ML PHASE(PHASE 3) OVERALL LOGIC DIAGRA!

a. Sctup table A . ¥ i £ L ex

reas . Cnuy M from and exit o sort monitor
b. %;;;‘u'p cont. B. Conditions:
e R 1. No error or E.O. T. conditions shown

B L N fhes open?d 2. Checksum G delete options assumed uot specified
1. Prepare fe,u 3, Fimt words of ull control fields usmumed unequal.

l':all‘(:cahl:rom 4. Sort operudon specified, exwrnal merge not involvad,

. (@ //‘\ 5. Present merge order assumed greuter thun ),
- oIt - perforn imitial p “E.0.F. N\ 6. Exhuusted record storuge ures handling, except ut
LY A LT, Tread complete N Yes lose of
read of first oceur close of sort, not shown.

. Prepare to regd file 7. Convesion routines not shown.

next loput file L — ~ 8. E.O.F. handling only considered when this condition

has occurred on all input files.

h(e):if

ead of all files Perform initial
read of next

1. Cleanup
operations for
previous read

| _ - Iudtial

__ Sofo7” T read of all files

). Prepare to ex- complete
tract all cont.

fields of the last
record of each

Ts o1ty Y E xtract all cont.

Al
blocks pro-
cessed

fields of speci-
1. Prepare to put
extracted cont, Bed record |
fiel .
elds in seq. MRL
Control 4.03.01
- 5 01 08 e ields already S

8 sort control
fields

in se
[1. Determine ﬂls D requencs

of lowest last
record cont. : <L J
fields,
2. Find empty re] 10BS
cord storage
area Read next block

3. Prepare o rea f specified file
next block
of the ﬂ]e

- 5 —- -1 &
1. Insert low add-|
ing if lpeci';led
2. Prepare to ex-

trect cont. flds

I p—— Extnclall

2002 — — 3™ cont. flelds of
IPrepare to put | cified record

extracted cont.
fields

q!

T T ferds ah ad
e already
5.0L10 - .l D sequence

"Move control
fields of lowest
Ist record into bl
sequence check
area.

[2. Check for checld

sum & delete

3. gpegf.lhe Bext

write tgbl}
resen
m cord Gutput block Ye Previous Yes

Ts.au_ ",l a1ge, nough o Write comple]

'Prlm Error

No 10BS

- XTR

record of this
block

1t control
mxd- of lgst
record of blockd

T. Determine if

another block o
is to be read
-~ Tam I TR
1. Test to see if o :nmher bl es
mcord storage to be read
srea was ex us control fields
_ted ]
- =S.Q.un . _
L. Prepare to ex- MWR
tract control

Yes | Write last Close all Print comple-
block ™ files ton messaged

Previous
write complete

fields of the log{
&c-l ncm'd fol of A

z{dyducedln
EXTRTEN

“Test for a pre-
sent meur:tdc

lnt written jeyp Return to sort monitos

2. MP::p.n for an Lxtract -ll
n' way merge
ao merge these 'j°‘“’°‘ ‘?&lg’

fields of each
file.

. Merge
4. Compare cont.
fAelds of lowest

s le? beeak
«xisw, 1f 90 print
error




5.01.00

Final Merge Phase
(Phase 3)

FM y
Save {ndex register
4 (FMXR4, 4)

oo |

Turn off all sense
lights & EOF indica-
tor (RDINDI) reset

b‘éﬁWRt‘u whlot%on-

TS & NOTE: IR2 will be used to differentiate between

I‘ IR]1 = Cont. field information cell pointer

[Store it in next em-
Fty cont. field in-
ormation cell

(CFINFO, 1)

!

to point to the nex
wd. of sort/merge
cont. field descri-
ption area

cells of Ist

fxeol‘}/:rea rocge?stse>

Place a tag ol I in
communication wdl.
with extract rouﬁne#

(RCWD)

5.0101



Algebraic
or signed BCD
compare specifie

yes

ALGE

Ascending or
descending order
specified

‘ descending

// wd. 2

Cont. field info.

/wa.x

Cont. field info.
Cont, field info

No

ing or descending
order specifie

(CPIND)

t compare 1ndi-

cator cell to Zero

5.01,01

(Logical Ascending)

NOTEs Cell CPIND:
0 = Logical ascending
1 = Logical descending

descending
(algebrai

(logical descending)

2 = Algebraic ascending
3 = Algebraic descending

Set compare indi- | ces)d-

ascendi cator cell to two

(CPIND) (CPIND)

Set compare indicd
tor cell to one

~

Set compare indi- (Algebraic de-
cator cell to 3
scending)
(CPIND)
FM400 @ - - 4
ear Cont. .-

table areas:LCFWD,
CFADR, LCFADR,
PR e,

FMO03

FMO5

SAMPR-4) [“Starting wi lst Store the addr,

traigh
%::egge“ etclfied

unit cont. w

1 avall]
set next v
Leﬂ mmus 3
cate its assoclation

with merge input

of the next unassod
iated mer e in
file block

of present unit codt.
wd. table cell

—

Processing
or each merge in}
file complete

yes

— - —— - - -

- —— .

Set phase indicator
for phase 3

(PHIND)

\ 4
et. Jocation of the
1st, wd. of the
table for the cont.

fields of the Ist rec-
ord of lst merge
block

—

l

Store table origin
calculated in t
next available cell
of cont. field addr.
area (CFADR2)

IR2 = Pointer

b
i

alculate the loca-
tion of the last cell

of the table +]

IR2 = Pointer

[ %2“&2“.
ion of tt
of the tab]le ior
the cont. fields of

AN

Has
a table of thi
type been generate

for each o{ the
gt 2




§5.01.02

" mw loc IR2 = Pointer Locations used
e
ca culat? a8 o fg- indirectlyto, 7/ s // / —
txo: t bfe fort find actual /
ccﬁlt recl:grgso?‘lst locations of
merge block(LCEAD R tables
L-
Cglculate the loca- CFA R-:
tiogmof t{)xi: la:t cell 18t trd‘:le t CF
of the table + : CFADR = 2—1\ ) ord of block
- nd table o
ords - 1§t record
Cell MORDER
~ CFADR-N *
¥ N
IR2=Poin ’;‘,&,gf‘::g‘,g:?g-c -
Save new locatlo olnter \ ord of bloc
ls,-:lgulatefd&: ﬂhng LCFADR-1  +{Ist tabl of TF
cation of the VY of B
é:;tgfngg fable for LCPADR-2 4
aiteRee A& (LCFADR, 2) AV %‘;:3‘ St 1613‘ 4
tYe' LCFADR-N &‘:h ta!%l'e oi"t
Bare Jew;oca&:nl \-ecord of block
calculated as o M - —
c:tion 'Of th: 15t wd. EMSC i ?ox;mnlxt:‘necl: :
of the cont. fields °ﬁee]3 .
for legduggce check = wwveliens:
(FMSC) | WRTH { WRITE TAB7 T
b
Calculgte the Toc ‘ X / /"'i"
alcula a- WRTB2

tion of the origin of
of the first write //JVTZ TA/B7

table & save

(WRTBI)
ADDR-1
Calculnte the Toca-
tigncg n&e o:xg?:%f
the 2nd write table
& save
(WRTB2) p——
CRecotd Stora
‘Areg 2|

nlculiatc }ocmon
n of Ist rec-
rdostgrage area, in-

ADDR-2
IR2=Pointer \\ \ L \ \
¢m‘é,

sert tagof 46 -
(ADDR#) e ADDR-N L B
' | ' Record Storage
Area N
Faleulate locetion High End of \ \
of origin of next Core

record storage area

gl ht'

a = # of words in control fields of record

_Cell CNT6 b = Output blocking=# of records per block
‘, pereary alculated 1R=2 Pointer c= Merge blocking=# of words per block
record storage St ent o - M
areas located >___..HN° age areg ;
(ADDR, 2)
o 5.01.03




|

Form a command
as follows:

10CP 0,0, RL

1

Store the above in
211 cells of both
write tables

Detegmine IpTpipe
EL) & save in addr.
of cell DEPLT. Placd
9 ] in decrement
of cell DEPLT

Place output record
length into cell
DEPCEL decrement

|

Extract & save no.
of wds Ist cont.
field extends over

1

(ERAPR-5)

Cell CFINFO-1
/ FM401

¢

signed |l ncrease count of
Type.r.).f comp BCD words in Ist cont.
specified field by 1
(ERAPR-5)
algebraic Logical ]

Move count of re-
cords deleted from
this phase status
(CNTPR-9) to in-
ternal sort phase
status (CN’?‘PR-B)

xtract nugiber of
words in all cont.

fields of 2 record &
save in associated
instruction

\
F’Rt\‘act merie order

(MORDER) & save
in associated in-
structions

]

Extrect number of |
merge areas (CI\"TG?

6 save in pssocCiated

instructions

5.01.04



FM + 2

Modifica<
tion FMMOl

specified

FMMOL

Perform FMMOL
> "# Modification

FMAI2

Save loca-
tion counter
for tracing

-(GENPR-4)

Set up open routing |

calling sequence wd
(RWCS ) decrement

to specify next flle
Lspes

lace file number
into internal label
file number word
in storage

soP ¥

Open routine -
Open specified
Input file

All

hput files open >

Set open routine

calling sequence wd.
{RWCS) minus to
ndicate oPgmng

of "output'files

SOP \

Open output file

5.01.05

5.01.04



(v
—~ FMA

Srve number of
file to be read

(FMT2)

'

Set up first word
RWCS) of 10 rou-
ne calling sequence

i1 ff“;‘i‘f’fje%

)

‘Set up second word
(RWCSII of IO rou-
tine ca ‘inﬁ i
uence gs followd:

Adr = Origin of
qrd sforage area or

ave loca-
tion counter

for tracing
GENPR-4)

OBS r

iy

10 routine - Per-
form initial read

of 1st file

Cell RDIND

Cell RDINDI

Yes
D m—

5.01,37

Move number of
file read from"“pre-
sently read" status
(FMT?2) to previous-
ly repd status (FMTI

Determine mumber
of next file to be
read and plnce in

“presently read"
status (FLIT

5.01. 06

5.01.05



FMA7

lock read

files

sense lite
1

el

from all input

FMA3 P

~

SHIE et
uence to speci
next file to be read

RWCS)
seq-

Extract number of

%

Modify 2nd wd.
ddress (RWCS]1) of
10 calli

s e
a
lle to be resd

Yes o TE: Indicates that initial read of all files has been pertormed
urn on

for tracing
GRNPR-4)

5.01.06

10BS

IO routine per-

form initis] read Of
specified file

words read from

pave (CNT90)

"previous” file &

NOTE:

}

of records read &
save

Calculate number

(CNT9)

ompute total num
bf records read to
date & save

(CNTR)

R\gDarf') fgr file
?rfvious ad a3

ofdE s 3’ of

of reco! vead

[Set up "lst record of
file" wovd (FLWD, 1)
as follows: Adr =
ddress of origin of

{:ﬁsegg "ok Beed

Address of origin of
last record in record

storage srea Dec =
File

IR] = Pointer (File #)

IR1 = Pointer (File #)

of filfe werdII0D) 1R1 = Potater (File #)

5,01 07

The location of the origin =1 of the appropriate record storage area
contains the word count. This is accomplished by the 1/O routine.,



Initial

o1l files

block read from .

5.01..05

;Yes NOTE: This is result of previous test.

Turn off
sense }ite

: FMAG6

Ao

FMMO02 speciﬁed/

Cell MODPR-16

Modificati ‘n\\’/yes

FMMO2

Perform modifica-
tion

<

input files to fina
merge phase(MOR
& save in assoc,

Xtract mimber of

cells & instructions.

1
D}

"~

TR

NOTE: This cell will be used indirectly by "extract" to determine the

Specialize cell
'RCWDH" used for

tine

communication with
the "extract” rou-

location within the record storage areas of the record containing
the control fields to be extracted.

on file to be proce
ssed

2lling sequence w

2y a5 {o

i stored in Dece

Jile #

o NO
et up Mextract

& assoc. cell of last
recoxid c‘o]ntrol field
word 1o G FWD
"’f Iy Tlc%w ‘I;CA(}I{ =’
Oriyin of srea ex-
ractd Cli's ﬁrc to

Prepare to

-y

process next file

d.

€z

L

4,02, 01

Extract control

ord of block of
specified file

fields of last rec-

control fields of
last record of blo
of next sequential
file

Picpard to extract — ]

ck )

(Merge order

All files
processed

Input

Yes

5.01.08

5.01.07



QRST

F

Sorti
of contro
fields necessary

(GENPR24)

5,01, 08

Cell MORD] (merge order AFTER initial read)

MRL
4.02.01

Routine to sort cont,

— ﬁelds at beginning
each prss or gt
sequence brea

NOTE:

Set up "MRL" call-
ing sequence word

Pli?e Isqd \ndic:atim

calling sequence
word 1 (RWCS)

etermine Iile nam-
ber assoc. with
lowest file in se:h

established by MRJ
sort routine

kpeciolize 10 routine
calling sequence
word 1 (RWCS) with
s file oum
also save in® tesent
sile #* cell

1.

Btarting with Istarés
wd "(ARWD) cell,
check next cell for

e sl o

ith this cell avail-
able

ind location of orl-
gin of available
jecord storage area &

store in 2nd wd. of

10 callin
pequence (RWCSI %

[Szve ares number In
resently" read cell
fEMT2

5,01.09

NOTE: This file will be the
next to have a block read

NOTE: There is one "ARWD" cell gssoc. with each record
storage srea. If the grep is in use its "ARWD" will
contain the number of records repd. As a result the

"ARWD" will be non-zero,

areas found un-
available

FMERI1

PROUT MWR

So control fieldx

nl

Print routine Print
Pt Exror Messnge

Print routine -
Print message

\ !
\ Error 1 Pause
\ E

Print & Halt

REsTARY

Restart Routine

of Mast records of
1 file:

press stort
to restart

Operator
Action pause



ave loca-
tion counter
for tracing
GENPR- 4

5.01.09

oBs  §
> 4
10 Routine -

Read next block of
specified file

PES

Type of
~"padding specified

S

Output file block wd. 3

ivide no. of records

Y

[Determine no, of -
artial block

padding records req-

lock length to det— Yes \red & save

rmine len; exist

AR R R any. (LPDCT)
°

tore the address
LOPAD) of the low
baddin,
fuccess ve t
write tabl e
until count of paddin
Fcords re

Update count of
lecords to be written
WRCT)

record into !
RTB!)

is ) hred(LPD

specified

Cell
¥TIODPR-1¥

FMMO03

Yes

' Perform modificat-
ion

QXTR

S ecinlize cell
CWD" used for
'ommumcatlon with
the “extract" routine

rNo

NOTE: This cell will be used indirectly by "extract”
to determine the location within the record
storage areas of the record containing the control
fields to be extracted.

E.O.F. occur
on file to be processe

et up "extract!! callin
seq. wd, & assoc. cell
of 1st record cont. fiel
d, table ‘SCFWD 2) as
follows: Adr=Origin of
area extracted CF's a
to be stored in Dec=
File #

-
ave locs
tion counter
or tracing

GENPR-4)

Yes

Prepare to process
next file

Input merge

/ order

Yes

XTR
4,02,01
Extract control

fields of 1st record
of block of specified

file

Tepale to extnCt ]
control fields of Ist
®cord of block of
xt sequential file

11
files p':ocesse d




Cell MORD3 (Current merge order)

MRL

Set up "MRL¥
calling sequence wd

Save loca-
tion counter
for itrgcing
(GENPR-4)

pune i control fields at

| Extract the location r
within the record
storage al‘ea of ori-
2880C.

e owe |]C0n -
rom ce

Cell CKSIND

Checksummii Yes
Specified

5.01.38

M105 L

4,03, 01

Routine to sort

nni f h
ppssgér n% fchegecq.

FM101

Mniti 21576 se seti I
check cel}(FLCK)

setting to zero

ove a

cont, ﬁelds of lst
record of lowest file
28 a result of sortin

AEE e, e

srea

Cell DELPR h——-—__—l
FMI03 /

Delete Yes
option specified

No Cell 5.01.39
’/ MODPR-18  painvio4

Modification Yes .
FMMO4 specified =il Perform modifica-
tion

]
(See chart on 5. 01, 02)

. No
Flage address, Ot

lowest control field
into next unspecigli-

ed tag of write tablg

lculate Pcaﬁc»n IRl=File number
ongmo next re-

grd within the )'rec]
or

stora aJe
a8sOC. (E ?'
move save

(FLWD, 1)

T

Lrﬂf‘T‘ Te-

1
B o RS e
srea" by -1 (ARW

5.0.1

5.01.10

NOTE: Sort control
fields of first record:
of sll files

i(See chart on 5. 01. 02)



is record

storage area evacu-

ted as of this
op.

it empty beforen Yes
this operation

EM25

Set assoc. srep wd.
(ARWD, 2) minus
to indicate this con-

Yes dition

FM2o
PROUT

FMMOS

Perform modification|

Yes

tion MMSg spe

fied

FMERI \
'~

MWR

Cell MODPR-19
b’/

PAUSE

5.0.11

Turn on
Sense lite

RESTAR

Print routine
Print error message

Increase count of
records ready to be
written by 1

(WRCT)

Cell OBL

lock large

be read now

No

nough to be wn;‘

storage area exhguste

Yes
I

Sense lite 3

Tum off
sense

lite 3

Print Routine
Print Error Message

-

Print and Stop

Restart Routine

N

N\| cannot con-

5.01.30

-———-—-———
@ CAA210

§et up

err«ct T tjne ;
oin (}o origin o
ecor fe"rcc or
sto‘;‘av

Wl

dCu in wrlte 3

LTREWB )w‘i':h

iy w“!f"cgfe

Save loca:
tion counter

g
—

XTR

Specialjze ¢alli
sgema . f%xt?;gct

tine wi
o extrwctetl]é
to be used

cation
¢reg

Extract control
& fields of specified

record

FMLOOP

logical error

tinue press

start to re-
start

FMMIO

Operator
N Action pouse
s Action
Completed

Perform modificatio

N\
modificption
FMMIO specified

feell MODPR-24

No

FM
12

sTor iz



5.01.12

for tracing
(EENPR-4)

Present
merge order

FMO
I nlhahze {nsu'ucﬁo ]
W

i’{’ ave bee

pass through rout:l.‘
- (FMSWI1

FM1

Initiglize Instructiony
that may have beeq Y
eltered by previous
pess through routine

(FMSW3,2. 1)

itizlize 1nstractions
that may have been
altered revious
a8s throubg routine
&RSWL ,5,4,3,
L 2,1)

Cell MORD3

4

Present merg

6 ) 8 G) @ 12
r’
FM
7
5. 01
/
FM FM M FM M FM
13.¢ 13 14 16 20 22

5.01.13 5. 01.13 5.0 14 5.0L15 5.01.16 5.01.18 .20 5.01.22

.16




5.0L13

Detail (Pg. 5.0l 23)

_ v

@ —_—
/ -
g
° ~

FM
24

5.01. 24

2
@ (3 way) Way)  Detall (Pg 5.01.23)
s [ = \\/
Limit routine {CPZ
o a 3 way '/ \
merge / Detail (Pg. 5.01.23) | @“’ |
— \

F CP3 N /

/ \\
B (D ~
N I 1-2 @,‘\ -
\\ > /
Y

. , (o )
o \_

Y 5.01. 24
FM
24 NOTE:
\"\"61/24 1. Refer to detailed flow chart (5. 01, 23) for
5. 0L

Yequal" conditions end additionsl facts.
2. » = Accumulator content greater thon storage
3. ¢ = Accumulator content smaller thon storage



FM6
Limit routne

to a 6 way
merge

Detail (Pg 5.01.23)

\\'/

FCP3

LS (Drerz

FCP4 S
FCP6
<8 >
¢ ®
% %-—te—¥ ¢
NOTE:

Limit routine

to 2 5 way merge

Detail (Pg 5. 01. 23)

5.0l. 14

1. Refer to detailed flow chart (5. 0l. 23) for "equal"
conditions and additional facts

2. > = Accumulator content greater than storage
3. € = Accumulator content smaller than storage

%

FM
24
5.01.24

——

"~




501.15

/ \
I FCPS

\ (ZD ‘ FCP3
' _®‘—FCP2

/
N
~ -~
FCP7
% FCP6
.‘ e

FCP8 2
>
©

le

Detail (Pg 5.01.23)

\

!

/
‘R\\

NOTE:
1. Refer to detailed flow chart (5. 0L: 23) for

"equal® conditions and additional facts
2. 2 = Accumulator content greater than storage
3, £ = Accumulator content smaller than storage

S

.01 2

»

(7 way)

Limit routine to
a 7 way merge

Detail (Pg. 5.01.23)

FCP e FCP2
®© @

FCP4
z

<1- (:)__ ‘1E"

2

(9

5.01.24



5.01.16

FMIO l’

Limit Routine
to a 10 way merg

[1]

Detail (Pg. 5.01.23)

FCP9 @!—

I

e FCP3
G2 =
Z
- P Ye
N < < -
M NOTE:
24 1. Refer to detailed flow chart (5. 0l. 23) for
“equal" conditions and additional facts
5.01.24 2. ? = Accumulator content greater than storage
3. ¢ = Accumulator content smaller than storage
( 9 way)
MYy

Limit routine
to a 9 way merge
Detail (Pg. 5.0l. 23)

- —
’ N /
FCP9
)

/ \
FCPS g, :
\, /
\
FC;; -
Z >_©— FCP6
L6 @""\
FCP8 7
-8 »@——1

p_—
L Y, Y., \L A y, A

5.01. 2%




M 17
(11 way)

M1

Limit Routine
to an 1l way

merge

FCP9 Z
)
l

Detail (Pg. 5.01. 23)

o

[
L'&"Lf

£

1. Refer to detailed flow chart (5.0L. 23) for
"equal" conditions and additional facts

2. > = Accumulator content greater than storage

3. € = Accumulator content smaller than storage

L0s



FM 18
(12 way

FMI2

Limit routine

to a 12 way
merge Detail (Pg. 5.0l 23)

FCP9
L)

FCFII

24

NOTE:

1. Refer to detailed flow chart (5. 0. 23) for
"equal® conditions and additional facts

2. 7 = Accumulator content greater than storage

3. & = Accumulator content smaller than storage

50L24

81°'10°'S



FMI3 l
Limit routine Detail (Pg. 5.01.23)
to a 13 way
merge

FCP9

FCP3
. rd
FCP13 @\f 1- &) FC
FCPl @*
2 FCP4
FCP. FCP6 @
FCPI2
7 7,
<— — < vf_» 4 3 4 4 \ ) A
FM 24 NOTE:

1. Refer to detailed flow chart (5.0L. 23) for
nequal" conditions and additional facts
5.01.24 2. 2 = Accumulator content greater than storage
3. € = Accumulator content smaller than storage

61°'10°S



FM14
Limit routine Detail (Pg 5. 01.23)
to a 14 way

merge

[
FCPY

<&

FCPI3K1(

<1

NOTE:
1. Refer to detailed flow chart (5. 0L. 23) for
5.01.24 "equal" conditions and additional facts
2. »:Accumulator content greater than storage
3. &t Accumulator content smaller than storage

0zZ°'10°‘s



Detail {Pg. 5.01.23)
Limit Routine

Yo a 15 way

merge

- /7
FCP9 Y

IFCPS \
>

\ -5 <)

FCPI3 '\\ é V/ Fcp%‘

LB>Q FCPII FCP7 < — reps
S ' MW <> FCP6
FCPLS @ R @"l > @ )
— FCPI2 - ; FCP8 G 7
i @ 9 %>

s

o . us \ls
A I
< 2 SR J % Y X

NOTE:
1. Refer to detailed flow chart (5. OL. 23) for
"equal® conditions and additional facts
2. » = Accumulator content greater than storage
3.¢ = Accumulator content xmaller than storage

5.01.24

IR°'I0°Ss



Detail (Pg. 5.0l.23)

NOTE:

1. Refer to detailed flow chart (5. 0l. 23) for
“equal* conditions and additional facts

2. 2 = Accumulator content greater than storage

3. < = Accummlator content smaller than storage

(44 (VM)



5.01.23
DETAIL OF COMPARE OPERATIONS
(Refer to pages 5.01.13 - 5,01, 22)

NOTE: The location of the previous record of file
CP(X) represented by control field in sequence check

repare to compare area has been placed in write table, therefore,

lst wd. of lst cont. its next record must be merged.
“ild of new record of

e(K1) assoc.
Rk fielddndedof
qq’)gtrfglecteg Hfe

Cell CPIND

&

e
of coyr‘;xpare NOTE: O = Logical ascending
desired 1 = Logical descending

2 = Algebraic ascending
3 = Algebralc descending

® S

Perform logical as- Perform logical Perform. algebraic eriorm alge
cending compare descending compar ascending compare descending
AC=KT J Y=Other AC=Other LY=K1 ' AC=1 LY=0ther
NOTE: AC = Accumulator, Y = Storage

of comparing
X-X

NOTE: Overall compare chart for particular merge order will indicate files(X-X)
selected.

QC > A&:

EQ
> 4.04.01
Ascending Equals routine com- Descending Ascending
or descending pare other words of or descending
sequence F this and other cont. sequence
fields
i ~
| 5.01.23

scendié

Compare next word of

1 rol fi
g FM st control fields(logical)
> 23-H | 7 type only) 2




5.01.24

Yes
”

Modify existing seq.
placing the file re-
presented by C.F. 1]
equence check area
(lgl) into its proper

osition
T FMMO7
J FM100 Cell
ODPR-21
Yes Perform modifica-
MMO7 specified Symme——— don

*t

Set sequence check
(FLCK) cell non-

zero

Save loca
tion counter
for tracing
GENPR-1

NOTE: Comparing to see if next low record will fall into cutput sequence

( N ) » Cell CPIND

NOTE: O = Logical ascending
> 1 = Logical descending
2 = Algebraic ascending
3 = Algebraic descending

compare desired

1
FMSCPA FMSCPA-1(1 FMSCPA-2 FMSCPA-3
FMSCPB FMSCPB-1 FMSCPB-2 FMSCPB-3
Perform logical Perform logical Perfogfx algebraic Perform algebraic
ascending compare descending’compar ascending gompare descending compary
\CC=K1 Y=FMSC ACC=FMSC Y=Kl ACC=K1 Y=FMSQ ACC=FMSC ACC=H

S I

NOTE: ACC=Accumulator; Y = Storage

5.01.25

ot



of compare

(AC=A ccumulator;Y=Storage)

5.01.25

Ascending
or descending
sequence

scending

descending

5.01.25

LEQ

4.04.01

Equals routine -
Compare other wds,
?f mis & other catr,
ields

O

| =&

Ascendin
or descending
sequence

FMER4

MWR ¥

Out of sort

Print error message

Pause l

Print & Halt

Operator
Action pause

....Action
Completed

10-P

5.0L.10



5.01.26

<© Cell WRIND

Write complete

Cell WRIND1

Yes

tape encountered

5.01.37

Starting with Ist
arca wd. cell ex-

tract ne xt untested Yes

Clear out extracted
area word cell

word

(ARWD, 1)

Make extracted area
word cell (ARWD, 1]
prefix equal to -1

Is it

Was
this cell minh
when last tested

Yo
Cell FMMO09
), MODFPR-23
Yes Perform Modifica-
tion
/( |
. 4
Form 1/O calling
eq. wd. 2(RWCSI)
as follows: Dec=# of
tl,ogical rec&rds o
itt
DS WRE T, |
ag-table
/
ave loca-
tion counter
for tracing
GENPR-4)
10BS 5.0l 11
Update count of all Reset write count Interchange write
1/0O Routine write r?::ﬁ,dj wlrit:en §° . iWRCT) cell to zen tgngtables in prep. |
lock » e last outpu n preparation for |eey 'I0F next write
Bloc block next write (WRTBI1, WRTB2
(CNTW)




countered

from "presently
read" status(MRT?2
to "previously read"

status (MRT])

Move # of file read

Xiract number oi
words read & save

(CNT90)

A

ATCUTAte numbeT of
records read & save
{CNT9I)

ompute total #
of records read to

date & save (CNTR)

5.01.27

Cell RDIND

>

Cell RDINDI

5.01.37

NOTE: The location of the origin -1 of the appropriate record

storage area contains the word count. This is accomplished
by the 1/O routine

NOTE: This cell (CNT9) will be minus {{ this is the start of a new sequence.

Logical error

Operator
cannot continge action pause
press start to
restart Action
Cell CNT9 (Sign) FMERI d
(Sl MWR | PAUSE RESTAR

et up area word
(ARWD, 1) for file
previously read as
follows: Adr=# of
records rcad Dec=#
of records read

xtract location of
record storage area
origin containing
block read

\ Yes # Print error message

_# Print & Halt Restart routine

(IR1=File No.)

5.01.28



file have 1 block in
reserve already

Celi RFWDI, 1
ﬁIRl-File #)

SSg%re lo:sratioi{xﬁc%l rec
ape arc:

al ot Pt v,
G stinid.,
of reserve table 1
assoc. with the file
(RFWDI, 1)

serve table wd.
equal to record
storage area number

(RFWDI, 1)

et dec. of this re- l

Errcr 3

Cell RFWD2,1

FM224

4

the associated
file have 2 blocks

In s

tore location of
rec. storage area ori
gin (location of lIst
wd. of Ist rec. into
cell of reserve table

2 assprppls®, e !
h |

Set dec. of this re-
serve table wd.
equal to record stor-
age area number

FM229 )
PROUT ]

Logical error,
cannot continye

5.01.28

Operator
action pause
++Action
Completed

Print Routine -
Print Exror message{

(RFWD2, 1)

r
225 )
Determine locaticn
of 1st wd. of last
rec. within rec?rél
storage area of this
blolc)k save (RLWD

Set dec. o this

1§“§’é§a‘?’% (SN
§

orage area number

L 4

Stcim? locéaltion of

readints cell of°”

assoc., with the file
(LLWD, 1)

current last wd. tablg

Specialize cell
RCWD' used for
communication wit|

the "extract' rou-

tine

-

Set up "extract"
calling sequence as
follows Adr=QOrigin

of area extracted

1]
ggoli'édg 1:%13?)2%—1)1% le

,avé'kocn-}
ion counte

or tracing
(GENPR-4)

NOTE: This cell will be used indirectly
by "extract" to determine the location
within the record storage areas of the
record containing the control fields to

be extracted.

XTR
2,02, 01 ]

Extract control fiel
of last record of

>_" block of specified
file pe

5,01.29

Print Routine
Print Error message

/
PAUSE ,’
Print and Stop
b
RESTAR J

Restart Routine




QRST

control fields
necessary

Cell MORL3 (Merge order for priority read)

a

Yes

ave loca-
tion counter
for tracing

(GENPR-4)

Set up "MRL"
calling sequence
word

RL

1,.02.01

Routine to sort cont.

NOTE:

5.01,29

Sort control
fields of last records
of all files

each seq

fields at beginning
_1 of each p.lgs or at

reak

Cell MODPR-22

No

Oy

tion (1) in IO routin
calling sequence wd.
1 (RWCS)

Place read indica~ ]
e

Determin ile#
assoc. with lowest

filey s T

sor t routine

Bpecialize IO routme
Ca111n§ seq. wd.
ﬁRWC ) with thi'

le # & also save in

#PEITERD

tion FMMO08
/spemﬁed

FMMO8

Perform modificatiop

NOTE: This file will be the next to have

a block read.

L 4

Sfarﬁn with Ist
ci "(ARWD)
checR next ce
for the availability
of the assoc, rec.

storage area for nex
input operation

Cell ARWD, 2

o >

with th1s cell
available

| Find location of
origin of available
record storage area
& store in 2nd wd,
of IO calling seq,
(RWCS1)

Y

Save area number iy
"present read file #

Cell FMT2

avc Ioc =

(CFN‘PR-4)

FM4

arca@ gund
ungvailable

OBS

1/0 routine
Read next block of
specified file

with each record storage area",
is in use its "ARWD" will contain the number of
records read. As a result the "ARWD" will be non-

zero

PROUT

NOTE: There is one "ARWD" céll associated

1f the area

FMER!}
MWR

Print routine-

Print message

\
\ | Error4

\

FM
11-R

5.0.1

=P Print error message

Print routine

PAUSE {

Bocictoutine

Print & Halt

RESTART

Restart routine

gicalerror
cannot contin
ue press start
to restart

]

7

Operator

IAction pause

... Action
Completed

7




5.01,30

Cell MCDPR~20

,
FMMO6
>£s_- Perform Modifica- Reduce # of files Remove this file »
ton eft for merge by 1 fé”g?t & fﬂgﬁl gdate
(MORD3) dial t,ble for lst records :
] (CFWD, 4)

s e 5.01.24
Cell RFWDI, 1
Cell MORD3(current
FM375 /merg; order)
Is Clear cell of curr- More
another block No nt table (FLWD, 1) than 1 file left
available from this associated with for merge
file this file °
5.01,31
FMER2
MWR PAUSE RESTAR
Is =
e next block th Yes Print Error Message
start of a new string peee  Print and Halt bt Restart Routine
\ by
S Logical Operator
N\ _ lerror cannot action pause
continue press
start to restar .. .Action

table (RFWDL, 1) to

i:;ment table (FLWD Completed

Cell RFWD2,1

ove content oOf

Tce 1of rese cell of reserve table
fe aggcatzw “a 2 (RFWD2, 1) to assog
dd bl cell of reserve table
“ﬁ°§al 2 | (RFWDI, 1)
FM377
ear rese’Wé‘T‘b‘l— Clear reserve table
1 (RFWD], 1) cell 2 cell (RFWD2,1)
assoc. with this file assoc. with this
file
p- 4

5.0L11



Cell WRCT

FMEND
No M
32-F
.32
_Cell VBO
Variable
s Yes
blocking option N
< specified >

—]

Padding required

Yes

Store # of high
padding records re-
quired to complete
last block in cell
HPDCT

Store the address
(HIPAD) of the high
paddgn_g record in_tol
"red tagf ofwnite” |
table

Update count of
records to be written

(WRCT)

Previous \No
<w —

rite complete
- /

v

TSE&'TO"EA Iing seq.
word (RWCS) minu}
o indicate a write

operation is to be
performed

5.0L. 32

5.01,31



l

Form I/0 calling seq
word 2 (RWCS1) as
follows: Dec=# of

logical records to be
written(WRCT) Ad
| Origin of write table

tion counter
or trucing

(GENPR-4)

OBS

[ /O routine Write
Block

A
pduate count of all
records written to

include last outputed
block

(CNTW)
€
EWS

’ CNTPR=Count Parameters
Save couln,t of reco
written t

T his phase
(CNTW) in common
{(CNTPR-2)

!

Extract dumped rec-

ords count for final
merge phase

(RMDCT))

Convert count of
records dumped
(FMDCT) to BCD

MWR /
Store result in

Message

Print Message

ﬁ

FM
33

5,01.33

5.01,32



Cell WDIND

Output
channel busy

Set close routine
calling seq. wds.
(RWCSERWCS!) as
follows: Prefix -~
MZE

(GENPR-4

o |

Close Routine -
Close output file

channel busy

[o]

Sft_ close rout&ne

calling seq. wd.
;RWCS) as follows:
. Decl=File #

2. Remuainder zero

'

ave loca~
tion counte
for tracing

(GENPR-4)

SCL

Close routine -
Close next input
file

All

input files
closed

5.01, 34

5,01, 33



5.01,34

EXtract comm ot
records written this
phase (CNTW)
BTD ‘ Merge com-
4,03, 01 pleted final

record count

Convert Record
XXXXXXXXXXXX]

Count (CNTW) to
BCD /
% /
FM5I1 Mwr /7

Sort Store converted
No jcount into message

Specified

_ﬂ Print Message

M501 MWR

\F Final record
Store converted count xXxxxxxg
count into message 2 | xxxxx

e=eedp! Print Message

Store converted
record count into

message
‘ Sort lgomi)le-
MWR ued. inal re-~
cord count
XXXXXXXXXXXH
Print Message Pl s

FMSI2 t‘ ~t

Extract count

of low padding re-
cords used

(LPDCT)

Yo

Convert low padding
tount to BCD

y

Store converted
count into message

R ( FM
(FMES264) 33

5.0l 35




Extract count of

high padding reco

used (HPDCT)
0T |

Convert high paddinlg
count to BCD

Store converted
count into message

(FMES364)

"Incinding low
MWR padding

PRINT Message

5.01.35



FM520

All counts correcC NOo

[Yes

Record counts do

not agree set sign
key up to restart,

press start set sign
key down to cont.

FM22
MWR P

Print Routine -
Print Error Message

PAUSE +

Print & Stop

’L ¢ No <
XR4

Restore index regi-

v

Return to Sorm Monitor
via 3,4

ster 4

Restart

Yes

Operator
action pause

...action

completed
’i’STAR

Restart Routine

5.01.36



FMEF1 L

Reset end of file
indicator

(RDINDI)

!

Decrement count
of input files by 1

(MORDI)

M
files left to

rea

©,

FMEF?2

Reset end of file
indicator

(RDINDI)

“ell MORL3(Merge order for priority read)

5.01.37

Q)

ETPI &

Reset end of tape
indicator
(WRINDI)

Setup close routine
calling seq. wds. as
follows: RWCS=MZH

RWCSI=Zero

SCL ‘r

Celll NOCKPT

- All
files at end S Yes FM
of file

\ 11-R

/
\//’ ; 0.1

o

Decrement number

of files left for

reading (MORL3)
by |

¥

Clear lust record
reserve tuble cell
(RLWDI, 4) for file

assoc, with EOF to
indicate this condi~

on

from & then update
ontrol field word

(LCFWD, 1)

able for last records '—"< 29-X

M

" 5.01,29

MWR Yes

Print Message

p—

pause b

Print and Halt

5.01.26

Sort is in-
1;5:1‘1111?l d plgg e
EYSuel dhdim
accordingly
for restart

' Operator
Action pause
....Action
Completed




5.01,38

CKS
CKSA

Compute checksum

of record associated
with control field

in sequence check

area

Dumped a
logical recorg
of wrong checl
sum

DEBIK

Y
CVPRT ¢

Deblocking routine | Print routine-

for tracing ' Print Error message

4

Increment count of

dumped records by
1

(FMDCT)

v

Decrement count
5,01,10 of records written
by 1

(WRCT)

701,10



FMDEL 4

Store location of
origin of record asso¢

with cont, fields
in "seq. chelk area’

into delete (Bﬁl CEL

for tracing
(GENPR-4)

DELETE l

elete routine deter-
mine if record is

to be deleted
i Cell DEPCEL
cord to be de- No
leted
5.01.10

Store output record
1ength into delete
cell DEPCEL

'

Reduce count of
records to be

written by 1
(WRCT)

5.01,39



Ost processor -
Wrap up routine for

F.
2. Assigns all intersystem tapes
3, Relesses all other tapes assigned for sorting

POST ‘

Save index register

4 for return

(POST4)
START Phase 1
(PROUT ' Phase 2

Phase 3

Print Headings

b

Extract count of
total input records
to sort & merge

(CNTPR-14)

Save loca-
t1:1011 counter
or tracing

(GENPR-4)

BTD {

Convert it to BCD

(XXXXXXXXXXXX)

ave loca-
tion counter
for tracing

Count of in-
put records to
Print message in- sort and/or
volving converte »#| merge xxxxx
countg d o | xxxx N}(A

N/A

(PROUT

6.01, 02

7090 Sort OBJECTIVES:
1. Prints
A.
B.
c.
D.
E.

Count of input records to sort or merge

Count of records scrted or merged

Count of records dumped

Count of records deleted

Count of high padding records in final output
or

Count of low padding records in finsl output

6.01. 01



xtract count of
records sorted in
Phase 1

(CNTPR)

P

Save loca-
tion counter

for tracing
GENPR-4,

BTD

Convert it to BCD:

(YYYYYYYYYYYY)

Extracf count of
records merged in
Phase 2

(CNTPR-1)

Save loca-
tion ¢ounter
for tracing

GENPR -4)

(BTD

Convert it to BCD

(XXXXXXXXXXXX)

Extract c&unt of

records Merged in
Phase 3

(CNTPR-2)

Sove loca-
tion counter

for tracing
(GENPR-4

BTD

Convert it to BCD

(zzrrzzzezizz)

Save Ioca
tion counter

for tracing
(GENPR-4)

Count of re-
cords sorted

Print message in-
volving connected

counts

6.01.03

6.01.02



6.01.03

[Extract count of
records dumped in
Phase

{(CNTRR-3) (XXXXXXXXXXXX)

for tracing

(CENPR-4

BTD lv

Convert it to BCD

3

Extract count of
records dumped in
Phase 2

(CNTPR-4)

(YYYYYYYYYYYY)

Save loca-
tion counter
for tracing

(GENPR-4)

BTD

Convert it to BCD

Extract cotunt of
records dumped in

phase 3 (CNTPR-5) (mmrmzezzz)

Save loca-
tion counter
for tracing

(GENPR-4

D Y Count of re-
cords dumped
(XXXXXXXXXXX

Convert it to BCD

(PROUT

dave lo-
catjon count
er for tracing

(GENPR-4)

Print message ne ]
volving cconverted Post
data 4

6.01. 04




Post
4

!

Extract count of
records deleted

(CNTPR-8)

Sove loca-
tion counter
for tracing

Convert it to BCD

{XXXXXXXXXXXX)

ave loca-
tion counter
for tracing

(GENPR-4)

rouT ¥

Print message in-
volving connected
count

Extract count of
high padding re-
cords-Final merge

(CNTPR-11)

Save lo-

cation co-

uater for trac-
ing

GENPR-4

BTD t

Convert it to BCD

{XXXXXXXXXXXX)

Save loca-
tion counter
or tracing

Print message in-
volvin:, converted
count

ount of re-

cords deleted

XXXXXXXX XXX
X

N/A

“ount of high
padding re-

cords in out-
put N/A N/a

6.01. 05

6.01. 04



6.01. 05

Extract count of
low padding records|
final merge

(CNTPR-10)

Save loca-
tion counter
for trocing

(GENPR-

BTD &

Convert it to BCD

XXXXAXXXXXXX)

for tracing
(GENPR-4)

(PROUT ¢

Print message 1n- |

volving converted
count

Cell CHAPR-4
—
#

Det. location of

tract i
tersystem Yes :sx;g: covr:g:amhtllg;:écm ;’cal %es, nmon Place g bit in
Output Specified be used for inter. umt ccmt position 3 of unit

system communica word 1 gdclx'ees ‘;g”‘tn }’éggek t‘ﬁ‘“‘d

S t
tion nit is reserved for
ntersystem use,

‘Determine # of
topes assoc. with

merge channels
save (CHAPR-2 &
CHAPR-3 decre-
ments)

!

" "
Fmgg iy tﬁlease rou4
as follows Adr

lo%:itlo unie tl_

Post

0! ‘Oﬁ



6. 01, 06

Save loca-
tion counte
for tracing

(GENFR-4)

RELEAS ‘v

Place specified
units back into
unit availability

chain

[rormrele sse™ You- )

tine cqlhng seq. wd|
as follows: Adr=1o-
cqtjon umt table
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