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2. ABSTRACT 

This subroutine permits the typeout of the contents of two consecutive computer words as one 

signed, double-precision, twos complement number. If bit 0 of the high order word isa "1," the remain- 

ing 23 bits represent a negative integer in twos complement form; if bit 9 equals "0," the remaining bits 

represent a positive integer. If the number is negative, a minus sign is printed; if positive, space. 

3. REQUIREMENTS 

3.1 Storage 

This subroutine requires 86 core locations. 

3.2 Subprograms and/or Subroutine (None) 

3.3 Equipment 

Basic PDP-8 with ASR-33 

4, USAGE 

4.1 Loading 

The symbolic tape provided is in PAL III or MACRO-8 language. It may be assembled with 
the user's program or separately with the proper origin setting. Neither origin setting nor "$" terminating 
character exists on the symbolic tape provided, but a PAUSE pseudo-instruction is the last line on tape. 

4.2 Calling Sequence 

The subroutine is called by an effective JMS SDPRNT. The location immediately following 

the calling JMS contains the address of the high-order portion of the signed, double-precision integer 
which is stored in the usual double-precision format. 

5. RESTRICTIONS (None) 

6. DESCRIPTION 

6.1 Discussion 

This is a basic subroutine to obtain signed, decimal output corresponding to a double-precision 
binary word storage in two consecutive locations in memory. First, the binary number is sensed to determine 
if it is positive or negative. If positive, a space is printed. If negative, a minus sign is printed, and the 
number complemented to form the absolute value. Then the same algorithm is followed as in the unsigned 
double-precision printout (Digital-8-24-U-Sym). 

6.2 Examples and/or Applications (None) 

6.3 Scaling 

The numbers are interpreted and typed out as integers. 

7. METHOD (See Digital-8-24-U)
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8. FORMAT 

8.1 Input Data (Not Applicable) 

8.2 Core Data 

The double precision integers are stored in the usual signed, double-precision format, (see 
Digital-8-13-F-Sym). 

8.3 Output Data 

Output is in the form of seven consecutive decimal digits preceded by either a space or a 
minus sign. Spacing, tabulation, carriage return, etc., are not provided in this subroutine. See Digital- 
8-19-U-Sym which contains subroutines for these purposes. If the user wishes to print a "+" sign instead 
of a space he may change the contents of location SDPLUS from "=—15" to "—2". 

9. EXECUTION TIME 

9.1 Minimum 

9.2 Maximum 

9.3 Average 

This subroutine is output limited at 10 cps by the ASR-33. 

10. PROGRAM 

10.1 Core Map (None) 

10.2 Dimension List(s) (None) 

10.3 Macro, Parameter, and Variable Lists (None) 

10.4 Program Listing 

/CHECK-@UT PROGRAM FOR SIGNEDs DOUBLE-PRECISION PRINTCPOSITIVE tUMBERS) 

*200 
RETURN=JMS TYCR 
PRINT=JMS SDPRNT 
SPACE=JMS TYSP 

DEFINE DBLADD A B 
<CLA CLL3 TAD At+13 TAD B+1s DCA A+13 RALs TAD A sTAD Bs DCA A> 

DEFINE DSHFT C D 
<CLA CLL3 TAD C3 RAL$ DCA C $TAD Ds RALs DCA D> 

DEFINE DMOVE E F 
<CLAs TAD Es DCA FS TAD E+1s DCA Fti> 

INITL» RETURN 
CLA CLL 
DCA TEMP
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DCA TEMP+1 
TAD ¢€-5) 
DCA COUNT 
TAD (-2) 
DCA COUNT2 
RETURN 

TOP» PRINT’ DNUMB 
SPACE 
DBLADD DNUMB» VARCON 
ISZ COUNT1 
JMP TOP 

FIVE» RETURN 
TAD (-5) 
DCA COUNT! 
ISZ COUNT2 
JMP TOP 
TAD (-2) 
DCA COUNT2 
DMOVE VARCON» TEMP 
DSHFT VARCON+1s VARCON 
DSHFT VARCON+1sVARCON 
DBLADD VARCONs TEMP 
DSHFT VARCON+1»VARCON 
DMOVE VARCONs DNUMB 
JMP TOP 

TEMPs DUBL @ 

DNUMBs DUBL @ 
VARCONs DUBL 1 
COUNT I » %) 

COUNT2>» %) 

PAGE 
PAUSE 

/CHECK-OUT PROGRAM FOR SIGNED »sDOUBLE-PRECISION PRINT CNEGATIVE NUMBERS) 

*209 
RETURN=JMS TYCR 
PRINT=JMS SDPRNT 
SPACE=JMS TYSP 

DEFINE DBLADD A B 
<CLA CLLs TAD At13 TAD B+1s DCA At+1s RALS TAD A $TAD Bs DCA A> 

DEFINE DSHFT C D | 
<CLA CLL$ TAD Cs RALsS DCA C $TAD Ds RAL$s DCA D> Bd 

DEFINE DMOVE E F 
<CLA$ TAD Es DCA Fs TAD E+13s DCA Ftl> 

DeF INE DBLSUB G H TE 
<CLA CLL; TAD Hs CMAs DCA TEs TAD H+13s CIA CLL3 SZLs ISZ TEs NOP 
CLLs TAD G+1s DCA G+13 RAL$ TAD Gs TAD TEs DCA G>
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Control Program (modified*) 

INITL» RETURN 

CLA CLL 

DCA TEMP 

DCA TEMP}! 

TAD €-=5) 

DCA COUNT! 

TAD (€-2) 

DCA COUNT2 

RETURN 

TOP» PRINTS DNUMB 

SPACE 

DBLSUB DNUMBs VARCONs 

ARCQN 

ISZ COUNTI1 

JMP TOP 

FIVEs RETURN 

TAD (€-5) 

DCA COUNT! 

ISZ COUNT2 

JMP TOP 

TAD (€-2) 

DCA COUNT2 

DMOVE VARCON»s TEMP 

DSHF T VARCON+1sVARCON 

DSHFT VARCON+1 +» VARCON 

DBLADD VARCON>s TEMP 

DSHFT VARCON+1 5s VARCON 

DMOVE VARCONs DNUMB 

JMP TOP 

TEMPs DUBL @ 

DNUMBs DUBL @ 

VARCONs DUBL -1 

COUNT 1 » 4) 

COUNT2> 4) 

TEMs fy) 

PAGE 

PAUSE 

TEM 

/SIGNED DECIMAL PRINTs DOUBLE PRECISION 
/CALLING SEQUENCES. JMS SDPRNT 
/ HIADDR 
/ RETURN 

SDPRNT>» 4) 
CLA CLL 
TAD I SDPRNT 
DCA SDGET 
TAD I SDGET 
SMA CLA 
TAD SDPLUS 
TAD SDMNS 
JMS SDTYPE 
TAD I SDGET 
SPA 

/SUBROUTINE CALLED 
ZADDRESS OF HIGH ORDER WORD 
7RETURN WITH AC AND L CLEAR 

/PICK UP ADDRESS OF HIGH-ORDER WORD 

7PICK UP HIGH-ORER WORD 
/IS IT NEGATIVE? 
NO» GENERATE CODE FOR SPACE 
/YESs GENERATE CODE FOR "MINUS" 
“TYPE IT OUT 
/PICK UP HIGH-ORDER WORD AGAIN 
41S IT POSITIVE? 

* Modifications made on this Macro in check-out.
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9403099 6454399691 943869092 88004633 8834004 
BIGGG05 BBG4IBB6 6200007 84609908 8899909 
3930018 08498020 B9I0493G BIBDBBO49 GBBBASU 
399%9690 G3G0GZTG BBIBIEGD BdGGB9B CB6BIG14BS 
39938194 390992690 6998300 86990490 B4H04500 
39395693 O8092730 G8B908B99 ABBBIIGD B9d19B0O 
2991999 908320480 883934600 8804903 9805009 
0496940 980Y07308 9898090 868999099 68919008 
$319998 009209980 9930080 O0499600 9950008 
9962330 82742300 88980909 86899089 9190009 
0194999 9299903 @38008000 8490900 9599909 
963099093 G789G09 G8G09008 8989898 18000000 
19403309 2909839 399000990 409090600+ 5990090 
6309990 72099080 8000008 -7777216 -6777216 

-6777 

Double Precision Print-out Negative Numbers 

AAIBAIAD -BAIBAOB1L -DAGGAIS -BYABGAHS -BBGbVvG4 

-JAIGIOS -BAIWISIE -BVOGODT -4OGZGIDZS -GHOsBBI 
-9909919 -O9IBV2W -ODABVWI39 -BI9BdaD -9GBGGS5SB 
-~3920969 -99IDA7A -GBDII8H--BIGBZBIA -GGWB19 
-2099190 -OVAD200 -G9HGO300 -BOVBA4HB -GB0G509 
-QYII60O -ZVIA79O -BIGGB9D~-B9BIAIDD -BBGdis|ae 
-39YV1909 -BIG20OB -JOB3IGAD -DVI49HI -BBB5GOe 
-J9X6399 -2007OGO -BVVS4MHA ~wWAIIDID -8B19B9GS 
-J3IIAWAD -0BV2AABW -DI3BGHVG -BG4DBOH -GBO95909GB 
-3)60098 -O27GAGD -AGBABAG -BI9IBH -G1HIGd9D 
-J193GAD -B2900B89 -B389599 -B499900 -959989d 
-J69DDAIA -O7ABAIVDD -9BBGVHWD -G9DS4GDI -199aG8O 
-1994999 -20230990 -3900009 -4939990 -53909909 
~6999DB -7909999 -6994999 7777216 6777215 
6777216 ~32282784 355
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SDARND>» 

SDDO>» 

SDOUT» 

SDTYPE» 

SDLOOP » 

SDADDR=» 

SDTWOs 

SDPLUS>» 

SDMNS » 

SDCNT » 

SDHIGHs 

SDLOWs 

S)DHSUBs 

CMA 
DCA 
1sz 
TAD 
SZL 
CMA 
SZL 
1SZ 
DCA 
TAD 
DCA 
TAD 
DCA 
1SZ 
TAD 
1SZ 
DCA 
TAD 
ISZ 
DCA 
CLL 
TAD 
TAD 
DCA 
RAL 
TAD 
TAD 
SPA 
JMP 
1SZ 
DCA 
TAD 
DCA 
JMP 
CLA 
TAD 
JMS 
DCA 
1SZ 
JMP 
JMP 
y) 
TAD 
TLS 
TSF 
JP 
CLA 
JMP 
-7 

268 

CML 

SDHIGH 

SDGET 
I SDGET 

CLL IAC 

SDHIGH 
SDLOW 
SDLOOP 
SDCNT 
SDADDR 
SDPTR 
SDPRNT 
I SDPTR 
SDPTR 
SDHSUB 
I SDPTR 
SDPTR 
SDL SUB 

SDLSUB 
SDLOW 
SDTEML 

SDHSUB 
SDHIGH 

SDOUT 
SDBOX 
SDHIGH 
SDTEML 
SDLOW 
SDDO 

SDBOX 
SDTYPE 
SDBOX 
SDCNT 
SDARND 
t SDPRNT 

SDTWO 

e~1 
CLL 
I SDTYPE 

SDCONL 

NOs COMPLEMENT IT-e- SET LINK 

/STORE POSITIVE WORD FOR USE IN SUBROUT& 

/PICK UP LOW-ORDER WORD 
71S LINK SET? 
/YES» FORM TWO*S COMPLEMENT 
/DID AC OVERFLOW FROM "IAC"? 
/YESs CORRECT HIGH-ORDER WORD 
/STORE POSITIVE LOW-ORDER WORD 
/INITIALIZE DIGIT COUNTER TO "7"* 

ZINITIALIZE POINTER TO TABLE OF POWERS B 

INDEX LINKAGE FOR CORRECT RETURN 
“PICK UP POWER OF TEN FOR USE IN SUBTRACT 

/DOUBLE PRECISION SUBTRACTION 

/DID IT UNDERFLOW? 
/NO» COUNT IS DONE 
/YESs COUNT NOT DONE» INDEX DIGIT 
/DEPOSIT REMAINING HIGH-ORDER PORTION 
/RESTORE REMAINING LOW-ORDER PORTION 

/GO BACK AND SUBTRACT AGAIN 

7PICK UP RESULTING DIGIT 
/TYPE IT OUT 
/JINITIALIZE DIGIT TO "9" 
/HAVE WE TYPED "7" DIGITS 
/NO» DETERMINE NEXT DIGIT 
/YES» SUBROUTINE DONE. RETURN 
/TYPEOUT ROUTINE 

/COUNT OF SEVEN DIGITS 
ZINITAL ADDRESS OF POWERS OF TEN 
/BASIC CODE FOR DIGITS 
/"SPACE". TO TYPE "+"sREPLACE BY "'=2" 
/*MINUS"™ 
/ STORAGE LOCATIONS



SDL SUB > 

SDBOKs 

SDTEML » 

SDGET>s 

SDrTR» 

SDCINL» 

PAUSE 

1413 

67900 

T7T47 
4540 
T1775 

436% 

1777 

6430 
T7717 

1634 

T1777 

7766 

7777 

T7777 

/TABLE OF POWERS OF TEW 

/-19900209D 

/-18002B00 

/-192009 

/-13099 

4-183 

1-18 

/-| 
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11. DIAGRAMS 

11.1 Flow Chart 

C ENTRY » 

PICK UP ADDRESS OF 
HIGH — ORDER WORD 

PICK UP DOUBLE 
PRECISION NUMBER FOR 

USE IN SUBROUTINE 

INITIALIZE COUNTERS 
AND POINTERS 

PICK UP CURRENT 
POWER OF TEN 

| 
INDEX DIGIT 

YES 

PERFORM DOUBLE 
PRECISION SUBTRACT 

FROM NUMBER 

DID IT 
UNDERFLOW 

? 

STORE REMAINING 
PORTION OF DOUBLE 
PRECISION NUMBER 

PICK UP 
GENERATED DIGIT 

TYPE IT OUT 

HAVE 
7 DIGITS BEEN NO 

INDEX TO PICK UP 
NEXT POWER OF TEN. 

PUT DIGIT COUNT 
TO ZERO 

TYPED OUT 
? 

YES 

SUBROUTINE 
FINISHED 

C EXIT >) 
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