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This docuemnt is the MOD3.16 Milestone 4 Design Specification for 
'TMERGE, a routine within the Utility Routines of the 'TUNITY System. It 

contains the engineering analysis and logical design for this routine. 
It is also a guide to the routine listing and should be used with the 
appropriate version of this listing. 

',TMERGE is written in the JOVIAL J4 language and is designed to be 
run on the CDC 3800 with a two-bank core, using the SCF System IIB soft­

ware executive monitor (SYMON). 

. 'TMERGE was genera ted as rart of the' TUNITY software development 
responsibilities under Contract I .. 

, 
'\ 
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1 . 1 IDENTI FICATION 

Name: 

Author: 

Da te Documented: 

1.2 PURPOSE 

1. INTRODUCTION 

'TMERGE 
J. B. Rininger 
A. A. Laferriere 
31 July 1970 

I' 1 1= .. /,. -T'''('-~-7( 

PAl., I 

'TMERGE provides all routines in the 'TUNITY software system with 
the capability to sort and merge long strings of data. Since 'TMERGE is 
a utility routine. an interface diagram is not appropriate. 

-SECRET/Hx 
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2. DESCRIPTION 

'TMERGE has three entrances: the initialization entrance ('TMERGE), the data 
input entrance ('TMIN), and the operati on completi on/output entrance (' TMOUT). 

For each data string the using routine wishes to sort, a single call to the initi al­
ization entrance 'TMERGE must be made. The calling sequence of this entrance provides 
the program with the following data: type of sort (BCI, numeric, or logica1), number of' 
sort keys per entry, number of words per entry,' address of input area, address of output 

, area, address of sort/merge buffer', number of words in, sort/~rge buffer, and the numbe,r 
, of words in the I/O record. This inforrilation initializes 'TMERGE and allows the user to 

begin processing data. 

the data input entrance ('TMiN) must be called once for each data entry. When a 
ca 11 is ll1ade, the entry to be input is trans ferred from the input buffer to the next 
empty position in the sort buffer. When the sort buffer is filled, the data is sorted 
and written as one file on the disc. The sort buffer can then accept more input data, 
as before. 

This input process continues as long as the user mak~s repeated c:alls to 'TMIN. 
When the user has input all of his data, he signals 'TMERGE that the input process ,is 
completed by calling the operation c:ompletion entrance'TMOUT. This call tells 'TMERGE 
,that no more data will be input to the sort buffer, causes the data remaining in the 
buffer to be sorted and written as the last file on di.sc, and signals 'TMERGE to perform' 
any merge passes that may be necessary. 

, To outpu,t the sorted data, the user must make repeated calls to 'TMOUT. Each' call 
causes one record to be output. When all data has been output, 'TMOUT transmi ts an end­
of-data fl ag to the user to signal that process i ng is completed. 

The 'TMERGE overview flow diagram is shown in Figure 4-1. 

-stG-RllIHx 
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'TMERGE 

Check input 
parameters 

Set optimum 
record si zeand 
buffer size 

Ini ti a1 i ze 
counters 
and flags 

Declare 
files for 

-S ECREll Hx 

Store new 
entry in 
sort-buffer 

Have the maximum 
number of files 
been written? 

Transmit 
error flag 
to us i ng rout; ne 

(RETURN __ ) 

( 

'TMERGE 

NO 

Is this an NO 
internal sort? )---'---'-----~ 

Have intermediate -F-ES 
merge pas~es been - --- -
completed? 

YES 

'-------" 

YES 

NO 

I ME~GA 

I Is merge buffer >-N_~Q~---t 
'\empty? / 

-
Transmit EOF 
f1ag to using routine 

I ., 
Fi gure 4-1. 'TMERGE Overvi ew ( '\ 
Flow Di agram(Sheet 1 of 1) \.. __ ~R_E_TU_R~N_) 
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3. USAGE 

3.1 INPUT/OUTPUT 

3.1.1 Calling Seguence 

The call i ng sequences for the three entrances are as follows: 

Initialization 

'TMERGE (TYPE, .NKEYS, NWORDS, INBUF, OUTBUF, SORTBUF, BUFSIZ, RECSIZ) $ 

Data Input 

where: 

'TMIN (= ERRFLG.) $ 

Data Output 

'TMOUT (= EOFLG) $ 

BUFSIZ = Number of words in sort/merge buffer 

EOFLG = End of file flag: 
o = More data to be .retrieved 
1 = All data has been retri eyed 

ERRFLG = Input error flag: 
o = No error 
1 = Error - no further input allowed 

INBUF = Address of input buffer 

NKEYS = Number of sort key words per entry 

NWORDS = Number of words per entry 

OUTBUF = Address of output buffer 

RECSIZ = Number of words in di sc I/O record 

SORTBUF = Address of sort/merge buffer 

TYPE = Type of sort: 
o = BCI sort 
1 = Numeric sort 
2 = Logical sort 

3.1.2 Input/Output Parameters 

'TMERGE inputs and outputs are listed in Table 4-1. 

~·Hx 
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3.2 INTERNAL VARIABLES 

The internal variables used in 'TMERGE are listed in Table 4-2. 

3.3 INTERFACES 

'TMERGE interfaces are described in Table 4-3 • 
.... 

3.4 ERROR MESSAGES AN,D RECOVERY PROCEDURES 

Error messages and recovery procedures governing this routine are listed in Table 
4-4. These error messages are output via 'TERR. 

In addition. 'DERROR is called after each disc read and write to handle error 
procedures. 

3.5 INFORMATIONAL MESSAGES· 

None. 

'StC-ItH-I Hx 
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Element table B'lock Rout i neSet/Use Specjal Comments 

There are no formal inputs or outputs for thtsroutine. An I/O is transferred through the calling sequence. 
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JOVIAL Engr. Internal 
Symbol Symbol Units 

BLOCKBUF n.d. 
BUFSIZ n.d. 
COMPARE n.d. 
ENTRIES n.d. 
EOFILE n.d. 
EOFLG n.d. 

ERRFLG n.d. 

FILE n.d. 
FILETAB n.d. 
I MAX n.d. 
IMAXl n.d. 
INBUF n.d. 
JJ n.d. 
JJJ n.d. 
JMAXM n.d. 
JMAXMl n.d. 
JMAXS n.d. 

KKK n.d. 
KMAX n.d. 
KMAX' n.d. 
KMAXM n.d. 

KMAXMl n.d. 
LOCB n.d. 
LOCM n.d. 
LOCBLK n.d. 
lOCBUF n.d. 

MAXWDS n.d. 
MERGBUFF n.d. 
NKEYS n.d. 
NULLF n.d. 
NWORDS n.d. 
OUTBUF n.d. 

m-Rit/Hx 

Table 4-2. Internal Variables 

oescri ption 

Equivalent to SORTBUF 
Number of entries in sort/merge buffer to be sorted 
Table of sort key words 
Number of entries in sort/merge buffer to be sorted 
End-of-data indicator 
End of file flag: 

o = more data to be retrieved 
1 = all data has been retrieved 

Error flag: 
o = no error has occurred 
1 = no further input allowed 

File number (item in FILETAB) 
Fi 1 e di rectory 
Number of words per entry 
IMAX - 1 
Address of input area where data to be sorted is placed 
Entry. counter for sort/merge buffer 
Entry counter for blocking buffer 
Number of entries per record 
JMAXM - .1 
Number of entries that can be contained in sort/merge 
buffer 
File counter for file directory 
Number of files that can be process~d per pass 
KMAX - 1 

Number of records that can be contained in sort/merge 
buffer 
KMAXM - 1 
Sort/merge buffer location 
Location of merge set up table (MERGSET) 
Location of blocking buffer 
Location of sort/merge buffer 
Maximum ava1lab.le disc space in words 
Equivalent to SORTBUF 
Number of sort ~eys per entry 
Empty file counter 
Number of words per entry 
Address of output area where sorted data is to bel 

SECRET/Hx 

Approved for Release: 2017/02/22 COS099069 



Approved for Release: 2017/02/22 COS099069 

mID/My '" T F - IJ ,,- 1 ': ;, I,'" -7" 
r: ! ( ~ \.J 

Table 4-2. Internal Variables (Continued) 

JOVIAL Engr. Interna 1 Description Symbol Symbol Units 

OUTREC n.d. Output record counter 
PASSFLG n.d. Merge pass fl ag 

Q = intermediate merge 
1 = fi na 1 IIlerge 
2 :: initialize final merge 

RECORDS n.d. Number of records per file (item in FILETAB) 
RECS n.d. Number of records per file 
RECSIZ n.d. NUlIlber of words in disc I/O record 

RECSIZM n.d. Integral multiple of disc track size 
SORTBUF n.d. Address of sort/merge buffer 

STATUS n.d. Status fl ag: 

V~INIT) , = initialization 
V INTSORT) = i nterna 1 sort 
V INTMERG) = internal merge 
V~EXTSORT) = external sort 
V ;XTMtRGE) = ex terna 1 merge 
V EOF) = end-of-file 

TCOOE n.d. Sort type: 
1 = numeric sort 
2 = BCI or logical sort 

TEMl n.d. 

! TEM2 n.d. 
TEM3 n.d. Temporary cells 

TEM4 n.d. 
I 

TOrwOS n.d. Cumulative words written on disc 
TRAKSIZ n.d. Disc track size 
TYPE n.d. Type of sort: 

o = BCI sort 
1 = numeri c sort 
2 = logical sort 

-SEGRElIHx 
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Table 4-3. Interfaces 

Routine Purpose 

'TMERGECALLS THE FOLLOWING RpuTINES: 

'DERROR 
"SDAHA ' 

'SORT 
'TERR 
'RELDIS 
'SABORT 

Checks disc operations 
Perfonns disc 9perations 
Sorts strings of data 
Handles error rn,essages 
To re1 ease di sc space 

, Redundant ca 11 to 'SABORT 
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Message 'Message Response 
No. Category Yes No 

00 5 

01 5 

Approved for Release: 201! 102/22 C05099069 

Table 4-4. Error Messages 

Error Message 

'TMOUT called but no data input 

Invalid call to 'TMIN 

Description 

(a) Explanation: Thls message indicates that 
'TMOUT has been called before 'TMIN;i.e., 
the entrances have been called i,n the wrong 
order. .. . 

(b) Effect: TMs error is unrecoverable and 
W1'1TTllIIIE!diately tenninate processing via 
'TERR. 

(c) Test Perfonned: If JJ EQ O. 

(d) Reference: Figure 4-2, Sheet 6 .• 

(e) Error Cause: The error probably caused by 
incorrect coding· of 'TMERGE entrances in 
using routine . 

(f) Corrective Action: Check use of 'TMERGE 
in using routine. 

(a) Exelanation: This message indicates that 
imfi;aHzation for the input process either 
did not occur or was done incorrectly. 

(b) Ett:ect: This error is unrecoverable and 
WilTTrmnediateJytenninate processing via 
'TERR. . 

(c) Test Perfonned: If STATUS NQ V(INTSORT) 
or V (EXTSORT) . 

(d) Reference': Figure 4-2, Sheet 3.. 

(e) Error Cause: This error probably caused 
by improper call to ilnitiaHzation entrance 
('TMERGE) • 
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Message Message Response 
No • Category Yes No 

02 5 

03 5 
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Table 4-4. Error Messages (Continueo, 

-_.- ._------------------------
Error Message 

Invalid call to 'TMOUT 

Invalid ;,nput to 'TMERGE 

Description 

(f) Corrective Action: Check initialization 
ca 11 i nus ; ng routine. 

(a) Exelanation: This message indicates that 
im ti a llzati on for the output process either 
did .liot occur or was done incorrectly. 

(b) Effect: This error is unrecoverable and 
WfiTlllll1edi,ate ly termi nate process,ing vi:a 
'TERR. 

(c) Test Performed: If STATUS EQ V(INIT). 

(d) Reference: Figure 4-2, Sheet 5. 

(e) Error Cause: This error probably caused by 
improper can to i niti ali zation entrance. 

(f) Corrective Action: Check initialization 
calc' in using routine. 

(a) Explanation: This message indicates that 
one or more 'TMERGEinput parameters had 
i'nvaHd values (see Section 4.1) 

(b) Effect: This error is unrecoverable and 
Wi1TTllII1ediately terminate processing via 
'TERR. 

(c) Test Performed: All input parameters are 
tested against corresponding Hmits. 
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Message Message Response 
No. Category Yes No 
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Table 4-4. Error Messages (Continued) 

Er~r Message Description 

(d) Reference: Fi gure 4.;.2, Sheet l. 

(e) Error Cause: This error probably caused 
by improper codinR of initialization caH 
in using routine. 

(f) Correcti ve Act; on: Check inlti ali zaUon 
call in using routine. 
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4. LIMITATIONS 

4.1 USAGE LIMITATIONS 
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The following constraints are placed on the calling sequence parameters of 'TMERGE: 

a. The sQrt typeindicator.must be between 0 and 2 inclusive. (0~TYPE~2) 

b. The number of sort keys specified must be either 1 or? . (l~NKEYS~2) 

c. The number of words in the sort/merge buffer must be an integer multiple 
of "the number of words, in the I/O record. (BUFSIl = n*RECSIl wheren is 
an integer such that 3<n<40. The lower limit on n is set to 3 because 
the buffer must be at Te~st large enough to allow the combining of two 
records into a (th i rd) merged record, The upper 1 i mit is set to 40 
because, due to space and tim; ng 1 imi tations ,this number of records is 
the estimated maximum practical capacity of 'TMERGE.) 

d. The number of words in the I/O record must be an integer multiple of the 
number of words per entry. (RECSIl = m*NWORDS where m is an integer 
such that m~l) 

e. Only one type of sort (TYPE) can be made for a single initialization. 

4.2 DATA LIMITATIONS 

The amount of data that can be sorted using 'TMERGE is limited only by the amount 
of scratch disc space available. 

4.3 ACCURACY LIMITATIONS 

Not applicable. 

4.4 TIMING LIMITATIONS 

See Section 4.5 

4.5 SPACE REQUIREMENTS 

'TMERGE will require 1,015 words of core storage and enough scratch disc .storage 
to handle the input/output and work area requirements of the program. 

The work area required is directly related to the number of phYficalrecords from 
the disc which can be stored at one time in the assigned buffer space. This number is 
defined by 

Number of Records = Number of words in sort buffer 
Number of words per record 

If the total number of files on the disc is such that 

Numb~r of Records ~ Number of Files on disc, 

then only one pass will be required to merge all of tile data. If, however, the number 

of files on disc is greater than the number of records in the buffer, the number of 

passes 'Tf()UT lI1ustll1lke 1:0 merge the data will be greater than one, 

SteR-tvHx 
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In the case of a single-pass merge, the number of words of disc required will be 
equal to the number of words in the data list. In the iiiultiple-pass case, additional 
disc space will be required for intermediate merges. Thus, it is recommended that the 
using routine should attempt to make the ratio of the size of the sort buffer to the 
size of the I/O record such that the merge can be achieved in a single pass. This 
single pass condition is achieved by setting the size of the sort/merge buffer such 
that: 

'Size of sort/merge buffer (words» 
Size of I/O record (words) -

Total number of words to be sorted/merged 
Size of sortlmerge Duffer (words) 

This will minimize the disc space required and, in addition, reduce the running time. 

i 
l 
\ 

Stem/Hx 
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5. METHOD AND FLOW DIAGRAM 

5.1 INITIALIZATION 

To begin a sort or merge of long data strings, the usingroutinerilust first call 
the initialization entrance 'TMERGE. 

When this call is made, 'TMERGE checks the input parameters to make certain they 
have valid val L1es. (See Section 4.1). If one or more parameters are invalid, 'TMERGE 
calls 'TERR to print error message 03, and processing is terminated. If all parameters 
are. valid, 'TMERGE checks the size of the input record. If the input record is larger 

than the record size on disc (some integer multiple of the track size), the disc record 
is increased in si·ze until it is at least as large i!S the input record. 'TMERGE then 

sets the status flag to lrl<1icate' an internal sort. 

'TMERGE next sets the sort-type and end-of-fi1e flags. If the sort to be per­
formed is a BCI sort, the sort .. type flag, TCODE, is set' to 2. If the sort is not BCI, 

the sort-type flag is s7t to the value specified by the TYPE parameter in the 'TMERGE 
calling sequence. If the sort-type is numeric, the end-of-fiie flag is set to a large 
numeric value [0(3777~ .. 7)]. If the sort is not numeric, the end of the file flag is 
set to 0(777 ... 7}. 

A1'ter the flags have. been set, 'TMERGE initializes the parameters used to maintair 

the file directory, FILEfAB. (FILETAB is a 100-entry table, two items per entry, con­
taining the file number and number of records per file for each file.) The NENT of the 
file di rectory is set equal tot;he maximum number of records that may be in the sortl 
merge buffer, the variable ~MAXS is set equal to the maximum number Cif entries per 
buffer, JMAXM is set to the maximum number of entries per I/O record, and KMAXM is set 
equal to the maximum nuriDer of files that can be processed per merge pass. 

Once the file directory parameters have been initialized, 'TMERGE saves the buffer 
locations. The location of the sort/merge buffer is stored in the variable LOCBUF. and 
the location of the blocking buffer is stored in LOCBLK. Finally, 'SDAHA is called to 

declare the files 'needed for the merging process, and control is returned to the callin£ 
routine. 

5.2 DATA INPUT 

To begin processin~ c1C!ta, the using routine must enter the data into the sort 
buffer by makitlg repeated calls to the data input entrance ('TMIN). When a call to 
'TMIN is made, the program checks to make certain that the status flag, STATUS, is set 

to indicate ei~her an int;erna19,r external sort. If the status flag is not set to one '- ' 

of these modes, 'TERR is called.toprint error message 01, and processing is terminated. 

-n&Rll/'Hx 
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If the sta~us flag has been set correctly. 'THIN checks to see if the sort buffer 
is filled. If the buffer is not fi 11ed. 'THIN transfers an entry from the input buffer 
to the sort buffer. If a BCI sort is i"dicated, (TYPE = 0), JOVIAL function BCI2SCD is 
called to convert the BCI sort keys to sortable code. After the call to BCI2SCD, or if 
that call was not necessary, the sort buffer entry counter JJ is incremented by 1, and 

control returns to the calling routine. 

If the sort buffer is filled, 'THIN sets the variable RECS to equal the number of 
records in the sort/merge buffer, the variable ENTRIES equal to the number of entries in 

th~ sort/merge buffer, and then calls procedure GENFILE. GENFILE sorts the data in the 
buffer and writes the sorted cfata into a single file on disc. 

After the call to GENFILE, 'TMIN sets the status flag to indicate an external sort' 
and interrogates' the fil e counter to see if the number of fi 1 es on di sc is less than the 
maximum. If the number of files on disc is not less than the maximum, the para~eters 
necessary to merge the files on disc are initialized and procedure ONEPASS is called to 
perform the merge. After the merge, the disc file counter is cleared. 

Once the files on disc have been merged, (or if the number of files on disc is less 

than the maxi~um) ,'TMIN checks to make certain that the cumulative number of words 
written on disc does not exce~d the'maximum space available. If the maximum has been (, 
exceeded, the error flag (ERRFLG) is 'set to 1 and control is returned to the calling 

routine. If the maximum has not been exceeded, the program branches back to transfer an 
entry from the input buffer to the sort buffer, after which control is returned to the 
calling routtne. 

'TMIN is called and executed fn thi s manner until all input data has been entered 
into the sort buffer. To begin output procedures, a"call to the output entrance ('TMOUT) 
must be made. 

5.3 DATA OUTPUT 

When 'TMOUT is called, a branch is made accordi"g to the value of the status flag 
(STATUS). If the status flag indicates an initializC!-tion operation (STATUS = V(INIT)), 
the call to 'TMOLiT ,~as been made at the wrong time, creating an error condition. 'TERR 

, is ca 11 ed to output error message 02 and to termi nate process i ng. 

If the value of the status flag indicates an internal sort (STATUS = V(INTSORT)), 
'TMOUT checks to see if the numper of entries in the sort buffer is zero. If the number 
of entries is zero, error message 00 is printed using 'TERR and processing is terminated. 
If the number of entries is not zero, the parameter ENTRIES is set to equal the number of 

, , 

entries in the buffer, and procedure SORTEM is called to sort the entries. After the 
call to SORTEM, the status flag is set to indicate an internal merge (STATUS" V(INTMERG)), 

and the sort buffer ehtry counter (JJ) is set to zero. 

-st&RUIHx 
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If the status flag indicates an internal merge (or if the sort operation in the 
last p~ragraph has been completed) , 'T"I)UT checks to see if all the sorted entries have 
been transferred to the output buffer. If all entri es have been transferred, the end­
of-data flag (EOFILE) is set to l,and control is returned to the calling routine. If 
all sorted entries have not been transferred to the output buffer, 'TMOUT transferS a 
sorted entry to the buffer. If a BCI sort/merge is being performed (TYPE = 0). JOVIAL 
function BCI2SCD is called to convert the sort keys from sortable code back into their 
original BCI form. After the necessary conversion has been performed, the sort buffer 
entry counter JJ is incremented by 1, and control is returned to the calling routine. 

If the status flag indicates an external sort (STATUS = V(EXTSORT», 'TMOUT 
i ni ti ali zes for a call to GENFILE by setti ng the parameter ENTRIESequa 1 to the number 
of entries in the sort buffer and by setting RECS equal to the number of records in the 
sort buffer. GENFILE is then called to sort the data in the sort buffer and write the 
sorted data in one file on the disc. The status flag is then set to indicate an externa 
merge (STATUS = V(EXTMERG» and the parameters needed to initialize procedure ONEPASS 
are set. ONEPASS is then called to merge the remaining files on disc into one file. 
Procedure MERGA is next called to perform the final merge pass. Control is then 
returned to the calling routine. 

If the status flag has a value which indicates an external merge, procedure MERGB 
is called to perform the merge, after which control is returned to the calling routine. 

Finally, if the status flag was previously set equal to V(EOF) by MERGB, the end'­
of-data flag EOFLG is set and control is returned to the calling routine. 

A detailed flow diagram of 'TMERGE is shown in Figure 4-2. 
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\ Is'sfATU5NQ V(INTSORT) ;. Print error mes- :~~~t~~flJ AND STATUS NQ V{EXTSORT)? YES sage number 1 
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\ IS JJ LS JMAXS? I 
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'--------,..---.---
I I 

Set REcs to the nUmber of I Calculate index I I 
records in sort buffer I 

REcf = . KMAXM TEM1 = 1* JMAXS + JJ I I 
I I 
I I I . _. ._---

Set ENTRIES to the nL&11ber of I Transfer entry from input I I 
entri es in the sort buffer bU,ffer to sort buffer I . . .. 
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.. I I 
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I ~CI~SCD(O, INBUF{$I$)) $ . I 
I I 
~ND I ___ -'-----...J -- - """- --'---
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4A 

. --

RETURN 

Figure 4-2. 'TMERGE Detailed Flow Diagram (Shee't 3 of 9) 
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Figure 4-2. 'TMERGE Detal1ed Flow Diagram (Sheet 6 of 9) 
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Figure 4-2. 'TMERGE Detailed Flow Diagram (Sheet 7 of 9) 
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7. CLOSED SUBROUTINES 

This section describes in detail the procedures, closes and JOVIAL functions 
~loyed by 'TMERGE. They are presented in alphabetical order. 

7.1 BCI2SCD 

7.1.1 Idehtification 

Name: JOVIAL Function BCI2SCD 
Author: J. B. Rintnger 

Date Documented: 31 July 1970 

7.1.2 Purpose 

Thi s JOVIAL function is used to convert BCI data to sortabl e code, or to convert 
sortab 1 e code to BCI datiL 

7.1.3 Usage 

JOVIAL function BCI2SCD is called from 'TMIN, 'TMOUT, and procedure MERGB. The 
calling sequence is as foilows: 

where 

BCI2SCD(FLAG,WORD) $ 

FLAG = conversion type indicator 
o = BCI to sortable code 
1 = sortable code to BCI 

WORD = the single word to be converted 

7.1.3.1 Input/Output 

The input to QCI2SCD consists of the conversion type code and the word to be con­
verted. (All input to BCI2SCD co~s from the calling sequence.) 

The output of BCI2SCD consists of .the input word converted according to the value 
of the conversion type code. 

7.1.3.2 Internal Variables 

The internal variables used in 8CI2SCD are as follows: 

JOVIAL Internal 
~ Units 

BCI2SCD n.d. 

FLAG 
TEMP 

WORD 

n.d. 
n.d. 

n.d. 

Des cri pt i on 

Converted data 
Conversion flag 
Tempor9ry cell, used to hold each byte of the input word as 
itis being processed 
Input data 

7.1.3.3 Error Messages and Recovery_ Procedures 

None . 

If&R.ULHx 
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] .1.4 Method and Flow Chart 

When a call to BCI2SCDis made, if FLAG ,is equal to 0 (indicating BCI to sortable 
code convers i on), ali s added to each BCI character except i'b 1 ank ,. or "60," wh; ch ;s 
changed to "00." 

If FLAG is equal to 1 (indicating a sortable code to BCI conversion), 1 is sub­
tracted from each byte unless the byte contains "00," which is changed to "60." 

A detailed flow diagram of BCI2SCD is shown in Figure 4"'3. 

( 
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-

J 
... 

Subtract 1 fr'om the BYTE. 
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j 

i 
I 

lEND I 
--------------

( RETURN 

y 
-~--------- _____ ....J 

) 

FOR 1=.0,1,7 
--------~ ----- ~---------------
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BYTE in the word to be 
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~ 
, Is the BYTE an octal 

\NO ! 
... 
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- --- " 
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! 
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, 

I ~ ~ 
IEN~ ______ ~ _____ ~ _______ ~ __ ~ _____ _ 

'f 

( RETURN '; 
, ,_ ._. .....1 

Figure 4-3. BCI2SCD Detailed Flow Diagram (Sheet 1 of 1) 
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7.2 GENFILE 

.7.2.1 Identification 

Name: 
Author: 

~rT/ \JI;"~ Hx 

Procedure GENFILE 
J. B, Rininger 
A. A. Laferriere 

Date Do.cumented: 

7.2.2 ~urpos,e 

31 July 1970 

>I T F - LI, _ T ~ ,I ,'~ ., _ 7 ': 

P6 rs 3~ . 

This procedure is used to generate a file of sorted data on the disc. 

7.2.3 Usage 

Procedure GENFILE is called from 'TMIN and 'TMOUT. The calli n9 sequence is as 

follows: 

GENFILE$ 

7.2.3.1 Input/Output 

The input to GENFILE consists of the array of data to be sorted and filed, an.d 
the number of entries in the array. 

The output of GENFI LE is a table 'speci fyi ng fil e number and number of records 

in the new file. 

7.2.3.2 rnte'mal Variables 

None 

7.2.3.3 Error Messages and Recovery Procedures 

None 

7.2.4 Method and Flow Chart 

I 

, A call to GENFILE first causes the specifications for the new file to be written 

to be entered into the file table (FILETAB). Procedure SORTEM is then called to sort 
the entries in the sort/merge buffer. The sorted entries are then transferred to the 
blocking buffer (BLOKBUF), which is in tUrn written into the new file, on disc. If the 
sort buffer is empty (i .e., if all sorted entries fit into the blocking buffer), contro 
returns to the calling routine. If the sort buffer still contains data, GENFILE begins 
the transfer to the blocking buffer again, and writes another file on disc. This pro­
cedure continues until the sort buffer is empty. 

A detailed flow diagram of GENFILE is shown in Figure 4-4. 

I 
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Enter specs for a new file into FILETAB 

FILE (KKK) = KKK 
RECORDS (KKK) = RECS 

SORTEM ~ 
Sort entri es in SORTBUF / 

Null. o. ut.p. ut reco. rd counter and 
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-J ~. 
, '·OUTREC = o. JJ = ,0 

lA ~----~~~~====~--------­
GENFILl.,.J. 

Nulf"entry counter for BLOKBUF 

JJJ= 0 

;lB ~--------G~EN=f=~L=2~~:~:~·=' ==.~~~~--~~~. 
Compute ad,dress of next available slot in BLOKBUF J 

TEMl = BUFSIZ + IMAX*JJJ I 
FOR 1=0, 1.IMAXl ------------

Compute ad~ry;ss,of~ord to be transferred to BLOKBUFJ 
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Transfer one entry from SORTBUF TO BLOKBUF J 
BLOKBUF (I + TEM1) = SORTBUF (TEM2) I 

--------r-------

Figure 4-4. GENFI~E Detailed Flow Diagram (Sheet 1 of 3) 
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Figure 4-4. GENFILE Detailed Flow Diagram (Sheet 2 of 3) 
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Figure 4-4. GENFILEDetailed Flow Diagram (Sheet 3 of 3) 
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7.3 MERGA 

7.3.1 Identification 

Name: Procedure MERGA 
Author: J. B. Ri ni nger 
Date Documented: 31 July 1970 

7.3.2 Purpose 

i:QF_4, _T '("'''~:_7<l 
P a'r.. 't 7 

This procedure sets up the logic necessary for a multiple pass merge. A multiple 
pass merge is necessary when the number of files on disc is greater than the number of 
records that will fit in the buffer area. 

7.3.3 Usage 

Procedure MERGA is called from 'THOUT. The calling sequence is as follows: 

MERGA $ 

7.3.3.1 Input/Output 

The input to MERGA consists of the file directory table generated in GENFILE. 

_ The output of MERGA ; s the merge setup t,ab 1 e (MERGSET). the merge pass mode flag 
(PASSFLG). the number, of entries in the merge setup, table (KMAX). anc;! the new file 
number for the merged data (KKK). 

7.3.3.2 Internal Variables 

The internal variables used in MERGA are as follows: 

JOVIAL Internal 
~ Units Descripti on 

JJ n.d. Entry counter for each record array 
K n.d. Fil e counter for merge setup tab 1 e 
FILE n.d. Number of records per file 
MERGSET n.d. Table of files to be merged 
RECORDS n.d. NUJ11ber of records per file (table item) 
RECS n.d. Numperof records in file :urrently being 

processed (array) 
T n.d. Directory file counter 

7.3.3.3 Error Messages and Recovery Procedures 

The di s c error check routi ne 'DERROR is called .after each di sc write (' SDAHA ca 11 ) 
to handle error procedures. 

7.3. 4 Method ,andFlow. Chart 

When a call to MERGA is made, the file directory FILETAB is searched for iJrimerged 
files. Unmerged files are transferred from FIUTAS to the merge setup table MERGSET . 
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The one-pass II1erge proce4ure ONEPASS is then called to merge the fi les in MERGSET. The 

new fil e created by ONEPASS i s.added to the fil e di rectory. Thi s search-merge sequence 

is continued until all files specified in the directory have been merged. 

A d~tailed fl~ diagram of MERGA is shown in Figure 4-5. 

-5 EeRET-I Hx 
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... 
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.... 

Null record counter for MERGSET 

REGS :: 0 
... .. .. 
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MERGA2. 

Increm~nt record counter 

REGS = REGS + RECORDS(T) 

/ Is the di rectory FILETAB exhausted? \ YES 
2B 

\ IF T EO NENT(FILETAB) - 1 

NO 

/ is the set up table MERGSET fi 11 ed ? \ 
\ IF K EO KMAX~l / 

... 

YES 

Store number of files listed in MERGSET 
KMAX = KMAXM 

2A 

Figure 4-5. MERGA Detailed Flow Diagram (Sheet 1 of 2) 
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Figure 4-5. MERGA Detailed How Diagram (Sheet 2 of 2) 
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7.4 MERGB 

7.4.1 Identification 

Name: Procedure MERGB 

Author: J. B. Rininger 
A. A. Laferriere 

Da te Documen ted: 31 July 1970 

7.4.2 Purpose 

This procedure merges a prescribed number of sorted files from the disc. The merged 

data can either be stored i.n a single file on the disc or transmitted, one entry per call, 
to an output buffer. 

7.4.3 Usage 

Procedure MERGB is called from'TMOUT and ONEPASS. The calling sequence is as 
follows: 

MERGB{LOCM) $ 

where 
LOCM = address of the merge setup table MERGSET. 

7.4.3.1 Input/Output 

The input to MERGB consi s ts of the merge pass mode fl ag (PASSFLG), the table 1 i st­
ing the order and the number of files to be merged in one pass (MERGSET), the number of 
files liSted in MERGSET (KMAX), and the number of the new file for merged data (KKK). 

In additi on, the address of the merge setup table is passed through the MERGB calli ng 
sequence. 

When the merge pass mode fl ag is equal to 0, the output of MERGB is one fil e on 

disc consisting of the merge of all files listed in the merge setup table. When the 
merge pass mode flag is equal to 1, the output is one sorted entry per call to MERGB. 

7.4.3.2 Internal Variables 

The internal variables used in MERGB are as follows: 

JOVIAL 
~ 

COMPARE 

DUMMYl '} 
DUMMY? 
MERGSET 

REC 

XXXl 

I XXX2 
YYYl 
YYY2 

Internal 
.. Units~ 

n.d. 

n.d. 

n.d. 
n.d. 

n.d. 

Description 

Tab 1 e of temporary cells for sort keys 

Temporary cells, used to hold sort key words 

Table of files to be merged 
Record counter for each file array 

Items overlayed on DUMMYl and DUMMY2 
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7.4.3.3 Error Messa9~s .and. Recovery Procedures 

The disc error check routine 'DERROR is called after each disc I/Ooper'ation 

('SDAHA call) to handle error procedures. 

7.4.4 Method "and Flow Chart 

When a call is made to procedure MERGB, a record from each file specified in the 

merge setup table MERGSET is read into the merge buffer. If the "final pass" mode is 

1 n effect (pass mode fl ag PASSFLG = 1). the entry frOm the merge buffer MERGBUF wi th the 
lowest index value is transferred to the output buffer OUTBUF each time the using rou­

tine calls 'TMOUT. (If TYPE is equal to D. indi cating a BCI operation is being performed, 

function BCI2SCD is called to convert the sort keys to BCI before the entry is output.) 

When a record for any file is depleted, a new record from that file is read into the 

merge buffer. This process is continued until all entries are output. 

If the merge is in the "inteii:nediate pass mode" (pass mode flag = 0), the files in 

the merge setup table are merged and written onto the disc in a single file via the 

blocking buffer BLOKBUF. The new file is then listed in the file directory FILETAB for 

the next pass. 

A detailed flow diagram of MERGB is shown in Figure 4-6 • ( 
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MERGB MERGE 

MERGB 

~ 
/ Is this entrance a final pass? ~ YES 

\. IF PAS$FLG EQ 1 
2A 

FOR K = 0, 1, KMAXI NO ... , 
r---'----- ---------, 
I I 
K Null counters j K 
I JJ (K) = 0, REC (K) = ° I I 

I I 
L!N.E,. ~ _________ ~ - _______ ..J 

.. -_. 

Null more counters 

JJJ = 0, NULLF = 0, OUTREC = 0 ' 
" 

NO / Was this an initialization of final pass? \ 
\ IF PASSFLG EQ 2 I 

• " 
YES 

, , , 

pass entrance I Set flag for final 

PASSFLG = 1 

" 

FOR K = 0, 1, KMAXI r- - ------'-,---- -----------1 
I I 
I Compu:te address of plane Kof MERGBUF 

I " LOCB = LOCBVF + RECSIZ*K 
I I 
I I 
K 'SDHRD{5H{MERGE). LOCB. RECSIZ ••• FILE(K) • REC( K)) \. K 
'I 

~ead a record from file K into plane K of MERGBUF / I 
I 

:,. I 
I I 
I 

'DERROR(7H( 'TMERGE» " 'reH. ~h~ s~a!us of the read operation / I 
I , I 

END K 
~-----~----.-

'- _____ ' _______ '-:_.J 

'2A 
. 

Figure 4-6. MERGB Detailed Flow Diagram (Sheet 1 of 6) 
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I 
I 
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planes Kl and k of MERGBUF ._-

TEMI = IMAx* (JMAXM* Kl· + JJ (1<1) ) 
TEM2 = IMAX * (JMAXM*K + JJ (K) ) 

I 

I 
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I ,---------. ~-..,......,,.... --------- -l 

I 
I 

I 
I 
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I I 

I 
k 

I 
I 
I 
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I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
II~ 
I I 
I I 
I I 
I I 
I I 
K 

Store key words in temporary cells 

DUMMVI(O) = MERGBUF(I + TEMl) 
DUMMY2(O) = MERGBUF(I + TEM2) 

• 
NO / 'SCI or loclical sort! \ - .-

\ IF TCODEEQ 2 / 
YES 

- . 

. Get fi rsi 47 b)ts of each key w.ord 

TEM3 =XXXl~O~ 
TEM4 = YYVI 0 

_. .. - - ~ 
/ 

_. --
Compare key words \. . _ YE.S 

'\ IF TEM3 GR TEM4 

NO 

YE~ .L Compare key words \. 
"- IF TEM3-YS -tEM4- / -_ ... 

~> . ! NO 

1/ Compare last bit of key words .,\NQ 
YES \. ... IF XXX2(O) LQYYY2(O) / 

Fi gure 4 ... 6. MERGB Detail ed Flow Di agram (Sheet 2 of 6 ) 
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NO 
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K 
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I 
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-lND..1. ___ ~ _____ ~] ~ _____ . ..,..;,- _'. 
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TEMl = IMAX* (JMAXM1Ir Kl + JJ (Kl)'1 
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~--~-~~~~~~~~~~~~-~~4A 
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TEM2 = JJJ*JMAX + BUFSIZ 

FOR I = 0, I, IMAXI . r-·-·· ---=-.... ~-. .., .-.. ----.-, 

I I I Store lowest ~alued entry intoBLOKBUF 

I BLOKBUF(i + TEM2) = MERGBUF (1 + TEM1) I 
I 
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Nb/ l.s BLOKBUF full ? \. 
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1YES 
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Write contents of BLOKBUF onto file KKK 
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Check status of write operation 
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null entry counter for BLOKBUF 

'OUTREC =OUTREC ;: 1. jJJ ;. 0 
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Figure 4-6. MERGB Detailed Flow Diagram (Sheet 4 of 6) 
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MERGB2. 

NO 1..s the entry an end-of-data i ndi cator? 

IF MERGBUF (TEM1) EQ EOFILE 
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Set end of !1}e flag and status flag 

EOFLG =~!, ~tATUS = V(EOFf 
RETURN 

FOR I = 0, I, IMAXI 

r' ---.--.------------ "l 
, I 

I 
I 

Transfer entry into output buffer 

OUTBUF(I) = MERGBUF (I + TEMl) 

I 
I 
I END I L.::_. _. _., _. __ . _. _. _._' _____________ .J 

NO 
Is a SCI operation 
being performed? 

IS TYPE = O? 

FOR I = 0, 1, NKEYS ... i '(ES r---- ....... - -----~-l 

I I 
: I 
I I 
I BCI2SCD I 
I Convert sort key to BCI: I 

SORTBUF($TEM1$) = 
I BCI2SCD(l, MERGBUF($I+TEM1$)) $ I 
UN.!LL~ ____ ' ":"': ___ .J 

MERGB3. 
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If JJ (Kl) EQ ,lMAXMl 

NO 

In~rement entry counter for plane Kl 

JJ(KlI = JJ(J<l) +' 1 

MERGB4. 
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IF PASSFLG EQ 0 

FIND NEXT ENTRY 

Fi gure 4-6. MERGB Detail ed Flow Di ag:am (Sheet 5 of 6) 
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_. 
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7.50NEPASS 

7.5.1 Identification 

Name: Procedure ONE PASS 
Author: J.B. Rininger 

Date Documented: 31 July 1970 

7.5.2 Purpose 

This procedure initializes and makes a call to the merge procedure MERGB. 

7.5.3 Usage 

Procedure ONEPASS 1s called from 'lMIN, 'TMOUT, and MERGA. This calling sequence 
is as fo 11 ows : 

ONEPASS $ 

7.5.3.1 Input/Output 

The input to ONtPASS consists of the nunber of files to be merged (Nf:.NT(FILETAB)) 
and the file directory (FILETAB) . 

The output of ONEPASS is the updated file directory FILETAB. 

7.5.3.2 Internal Variables 

None 

7.5.3.3 Error Messages and Recovery Procedures 

After each call to iSDAHA, ONEPASS calls the disc error check routine 'DERROR to 

handl e error procedures. 

7.5.4 . Method and Flow Chart 

When ilcall is made to ONEPASS, the parameters required by the merge procedure are 
set, and the NENT of the fil e di rectory is incremented by 1. 'SDAHA is then called to 
declare a new file; and finally MERGB is called. 

A detailed flow diagram of ONEPASS is shown in Figure 4-7 . 
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Null pass modefl ag 

o· 

PASSFLG =0 

~ 
Set file counter 

KKK = NENT(FILETAB) 

~ 
Update FILETAB 
.0. 

FILE(KKK) = KKK 
RECORDS (KKK) = RECS 

~ 
'SDAHA 

r 

~ 
o. 

~.clal'e. a new fi l~/ 
o~ 

• 'DERROR(7H( 'TMERGE)) \. 

Check status of' SriAHA/ 

~ 
MERGB (LOCM) 

Call merge procedure 

J 
( RETURN 

_ ... 

Figure 4-7. Onepass Detailed Flow Diagram (Sheet; of 1) 
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7.6 SORTEM 

7.6.1 Identification 

Name: 
Author: 

Date Documented: 

7.6.2 Purpose 

-ste-RU/ ·Hx 

Procedure SORTEM 
J. B. Rininger 
A. A. Laferriere 
31 July 1970 

~1~-O~-T~~"~~_7~ 
D ~ r, <; 1 

Thi s procedure sets up the logi c necessary to perform a double sort on the data 
stored in the sort buffer. 

7.6.3 Usage 

Procedure SORTEM is called from 'TMQUT arid GENFILE. The calling sequence is 
as follows: 

SORTEM $ 

7.6.3.1 Input/Output 

The i.nput to SORT EM consists of the number ·of sort key words per entry, the array 
of data to be sorted, the number of entries in the array to be sorted, and the type of 
sort. to be performed .. 

The output of SORTEM is the array of sorted data. 

7.6.3.2 Internal Variables 

The sf 90; ff cant f nterna 1 vari ab 1 es used in SORT EM are as follows: 

JOVIAL Internal 
~ Units Description 

J1 n.d. Key word index 
J2 n.d. Key word index 
LOCTAB n.d. Pointer for parallel sort 
PTAB n.d. Pointer table for parallel 

7.6.3.3 Error Messages and Reco.very Procedures 

None. 

7.6.4 Method and Flow Chart· 

sort 

When a call is made to SORTEM,the data in the sort merge buffer is sorted on the 
first key word of each entry. SORTEM next examines the parameter containing the number 
of sort keys (NKEYS). IfNKEYS is equal to "1," the procedur~ is exited. If NKEYS is 

equa 1 to "2," a mi nor sort i s perfor~d on the second key word of each entry. 

A detai led flow diagram of ,SORTEM is shown in Figure 4-8 . 
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... , .', . 
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- . 
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. -
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- .. _- - --- _ .. --
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I 
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I 
I 

I Compute addresses for pointer table 

I -~.- .-
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( 

2A -SEC RET/Hx 
Figure 4-8. SORTEM Detailed Flow Diagram (Sheet 1 of 2) 
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Figure 4-80 SORTEM Detailed Flow Diagram (Sheet 2 of 2) 
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